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PREFACE TO THE NECOXI) EDITION.

Since the appearance of the firsl editiou of this work many impor-

tant advances have been made in the science and art of obstetrics.

The results of bacteriologic and of chemicobiologic research as applied t<>

the pathology of midwifery \ the wider range of surgery in treating many

of tlir complications of pregnancy, labor, and the puerperal period

—

embrace new problems in obstetrics, some of which have found their final

place in obstetric practice. It seems proper, therefore, t<> offer to tin-

profession a thorough revision of this text-book. Some of the chapters

have been rewritten, others have been thoroughly revised. A number

of the illustrations mat appeared in the first edition have been replaced by

others of greater artistic excellence, and several additional illustration- have

been added.

It will he noticed that Dr. J. Clarence Webster has been added to the

list of contributors; while it is with deep regret that the editor recalls the

death of Doctors Thcophilus Parvin, James IT. Etheridge, and Charles

Warrington Earle. The chapters by Dr. Etheridge have been rewritten by

Dr. Webster; those by Doctors Parvin and Earle have been partially re-

written and revised by the editor.

By reason of the extensive additions to the text, and to facilitate ease in

handling the work, it has been deemed advisable to present the new edition

in two volumes.

IM( BARD < . NORMS.
ROBT. L. DICKINSON.
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advances in the Bcienoe and art of obstetrics have

kept pace wit 1 1 the advances which have characterized all

branches of medicine ami surgery. Although our stand-

ard text-books <»(' obstetrics have occasionally been reirised,

an entirely new text-book containing the writings <>f more

than one individual lias nol appeared during tin- last

decade The A m EBi< \ n Text-Book of Obstetrics owes it- existence t"

the fact that it seemed practicable to produce a work which should not

only embody the teachings of several prominent American obstetricians,

thus reflecting all recent progress made in the theory and practice of

obstetrics, but should also he a standard teaching-work for students and

a guide for practitioners; for this purpose the authors selected are those

possessing experience as teachers of obstetrics in several of the leading

medical schools and hospitals of America.

The especial design in preparing this volume was to make clear those

departments of obstetrics that are at mice so important and usually BO

obscure to the medical student. Therefore the obstetric emergencies, the

mechanics of normal and abnormal labor, and the various manipulations

required in obstetric surgery are all described in great detail, the text

being elucidated with numerous illustrations and diagrams which will mate-

rially assist the student to grasp the complex problems of operative obstet-

rics. The diseases of the fetus and of the new-horn infant are given sepa-

rate sections of the volume, this subject being discussed more fully than is

usual in obstetrical works in the English language. An effort has been made

to render attractive the sections upon Anatomy and Embryology.

While the various author- were each assigned special theme- for discus-

sion, nevertheless an attempt has been made so to correlate the subject-

matter as to preserve throughout the text a logical sequence not always

found in composite publications. The writing of the subjects assigned to

Dr. Charles Warrington Earle was only fairly begun when his untimely

and widely-lamented death occurred. The Editors were gratified to secure

for the revision and completion of Dr. Marie'- manuscript one of his asso-

ciates, Dr. M. J. Mergler. The table of Contents indicates the authorship

of each section—a feature which doubtless will give satisfaction.

One of the just claims of this text-hook to originality is thai an attempt

has been made to carry out systematically the following principle- in its

illustration : All figures to he drawn to scale; a uniform scale to he adopted,

usually one-third or one-sixth life size; in sagittal section- the same half

always to he shown for ease of comparison : full labelling to be made

directly on the drawing, to which should hi' given as much artistic treat-
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ment as would be compatible with clearness and with teaching quality.

The scale of the cuts in most previous text-books, and the choice of the

sagittal section—right or left—have varied. In this book the left half of

the section has preferably been chosen, because it is the one made familiar to

practitioners by the treatment of patients in the latero-prone posture.

Each borrowed engraving has been credited to its source in all cases

where it could be traced. When alterations have not been extensive these

cuts are designated, respectively, as " redrawn from " or " modified from

"

the original. When such corrections and additions have been made as to

constitute practically a new drawing, the origin of the cut is rarely indicated.

Where there may seem to be strong resemblance to older work, without

credit, it will be found that new photographs or sketches are the basis of

the new illustration. The borrowed cuts have all been redrawn, excepting

those reproduced from the old copper-plates of Hunter and Smellie—a stand-

ard of artistic excellence set for us by the most famous engravers of England.

France, which has furnished our specialty with its stock-cuts for decades,

gives the " American Text-Book " many suggestions through the work of

Farabeuf and Varnier. To Germany obstetrics owes much gratitude for that

accuracy in topographical anatomy which had its rise in the beautifully pic-

tured sections of Braun, Schroeder, Waldeyer, and Zweifel ; while we thank

Scotland, through the atlases of Hart, Barbour, and Webster, for the know-
ledge of the structure of the pelvic floor.

Some of the finest pathological specimens illustrated in this text-book

were photographed at the Army Medical Museum at Washington, D. C,
through the painstaking courtesy of Dr. D. S. Lamb, while Dr. Farquhar Fer-

guson gave access to the New York Hospital Cabinet, and Professors Piersol

and Hirst each brought forward some of their most striking preparations.

We are indebted to the staff of artists, Messrs. Max Colin, W. A. C.

Pape, H. C. Lehmann, F. V. Baker, A. B. Doggett, F. Deck, W. H. Kichard-

son, and others, by whose skill and years of patient labor art has been

placed at the service of scientific illustration.

Only through an unprecedented liberality on the part of the publisher of

a medical text-book has it been possible thus to re-illustrate an entire depart-

ment of medicine. To Mr. W. B. Saunders, for his unremitting courtesy,

patience, and generosity, we tender our thanks. The Editors desire to

acknowledge their indebtedness to Mr. John Vansant for valuable assist-

ance in conducting the mechanical details of the work and for the prep-

aration of the Index.

The plan of this text-book, the exposition of only the latest ideas in

pathology, the especial care that directions for treatment shall be particular

and full, the avoidance of conflicting statements, and the wealth of illus-

tration, are qualities which, it is hoped, will make this work an efficient

guide to those who study or who practise Obstetrics.

RICHARD C. NORRIS,
ROBERT L. DICKINSON.
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IV. DYSTOCIA.

1. Anomalies in the Forces of Labor.*

In a normal labor the active forces of expulsion (the uterine and abdominal

muscles) and the passive forces of resistance (the fetus, the pelvis, and the

maternal soft structures) are so nicely balanced that the expulsive forces are

just sufficiently resisted to ensure :i slow and gradual passage of the fetus

along the birth-canal. The walls of the birth-canal :ih<1 the structures around

the vulvar orifice are by this arrangement -lowly and gradually dilated, and

arc not rudely torn apart, as they would be by a more rapid expulsion of the

fetus. This balance between the powers of labor, however, i- easily disturbed.

There may be anomalies by deficiency and anomalies by excess in the com-

ponent parts of the forces of expulsion and in all the sources of resistance.

Thus the uterine muscle may be too weak or too strong compared with the

resistance it must overcome; and so also with the action of the abdominal

muscles. The resistance furnished by the pelvis, the soft structures, and the

fetus may be excessive or deficient.

1. Deficient Power of the Uterine Muscle; Inertia Uteri.

In this condition the uterine muscle is unable to overcome the normal

resistance offered by the weight of the fetal body, by the friction of the pelvic

walls, and by that of the undilated maternal soft structures. Inertia uteri is

manifested in the vast majority of eases during the first stage of labor. The
weakened uterine force therefore is almost always neutralized by the obstruc-

tion of an undilated cervix. There is scarcely another condition in obstetric

practice that can be traced to such a variety of causes or that demands so many
different plans of treatment.

Etiology.— Deficient power of the uterine muscle in labor may be due to a

delect of the muscle itself, to some anomaly of innervation, or to a mechanical

interference with the full and effective action of the muscle. Examples of the

first-named cause may be found in imperfect development of the womb or in

anomalies of development, as in uterus bicomis. The uterine muscle may be

exhausted by rapidly-succeeding pregnancies. It may be over-distended bv

twins or by hydramnios, thus losing the power gained by cohesion of muscular

bundles. The uterus may be weakened by some cause—as an adynamic fever

or a wasting disease—that weakens the whole organism, but it does not n>

sarily follow that uterine weakness always accompanies a reduction of body-

strength. The writer has seen women in the last stages of phthisis or in the

midst of an attack of typhoid fever or pneumonia exhibit a uterine power in

labor above the normal. The uterus may be weakened by profuse hemorrhage,

as in placenta prsevia. It may lie rendered incapable of exerting normal force

in dry labors. The liquor amnii having drained oil' completely early in the

first Stage, the uterus retracts upon the child's body, thus being subjected in

* The superior figures ' occurring throughout the text of tlii? article refer to the bibliog*

raphy given on page 99.
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certain regions to severe and long-continued pressure, and becoming in those

spots anemic and friable, while in the areas free from the pressure of the

child's body the uterine wall becomes congested, swollen, and edematous.

Above all, the uterine muscle may become fatigued. This is the commonest

cause of uterine inertia. It is seen oftenest in primiparse, in whom inertia

is more than twice as common as in multipara? on account of the diffi-

culty of dilating the rigid cervical tissues. Inertia may appear in con-

sequence of any serious obstruction in labor. At first the pains are feeble,

infrequent, and inefficient, but as labor continues the uterine contractions

gather force. The inertia from this cause is likely to be only temporary,

seen at intervals between periods of stormy uterine action or of long-continued

tonic spasms, until finally exhaustion of the whole organism threatens the

patient's life or the uterus ruptures.

It has been asserted that an anomaly of innervation in the anatomical

sense, a deficient supply of the terminal nerves in the individual muscle-cells,

is a cause of uterine inertia, but it is not yet clearly demonstrated to be

so. An inhibitory nervous impulse to the uterine muscle, on the contrary,

is a frequent cause of uterine inaction. It is the result of some emotion

or of excessive pain. That the " doctor has frightened the pains away " on

his first arrival has become proverbial in the lying-in room. The presence

of any one who is a cause of embarrassment or is disagreeable to the patient

may have the same effect. In hyperesthetic women the uterine contractions

may be so exquisitely painful that their first onset is followed by an inhibitory

impulse which cuts them short almost immediately. Every clinical observer has

seen the phenomenon of rapidly-recurring, very painful uterine contractions,

which are, however, of short duration, and which secure no appreciable dilata-

tion of the cervical canal. A woman may be tortured thus for hours in the

early part of the first stage of labor, when this inhibitory nervous impulse is

commonly observed. With the continuance of labor the individual becomes

more or less indifferent to her surroundings or more inured to suffering, and

the inhibitory nerves, probably derived from the spinal cord, apparently lose

the power of responding to the stimulus of pain.

Among the mechanical causes of inefficient uterine action during labor are

fibroid tumors of the uterine walls, displacements of the womb, old peritoneal

adhesions, and fresh outbreaks of periuterine inflammation.

Diagnosis.—The recognition of uterine inertia should always be easy. The

contractions of the muscle are of short duration and are separated usually by

long intervals, and by palpation the observer may convince himself that they

are feeble. The uterus during the pain does not assume that intensely hard

consistency which normal vigorous action of the muscle in labor occasions.

The patient's expression, action, and demeanor point to deficient force during

the pains. The woman is more placid, the face is less contorted, and there is

less outcry during the contractions than in the normal parturient patient, except

in those cases in which excessive pain inhibits uterine action. In these cases,

however, abdominal palpation and the short duration of the pains are suf-
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ficiently plain signs of the inertia. Finally, labor is delayed. During the

first stage dilatation is slow or does no! progress al all, and In the second stage

the presenting pari does nol advance. One fatal error in the diagnosis of

inertia uteri should be avoided : the physician Bhould be sure that labor is not

delayed by some obstruction. It has happened in a careless and superficial

examination that the observer has taken the distended and thinned lower

uterine 3egmen1 lor an inert womb. In such a ease the measures adopted

to stimulate the supposedly inactive uterine muscle t<> overcome an obstacle

that is insuperable might easily lie interrupted by rupture of the womb. A
methodical and careful examination will guard one from this error. The
sourer of obstruction will he discovered. The firmly, perhaps tetanically,

contracted upper uterine segment may be contrasted with the inactive lower

segment by palpation of the whole anterior surface of the womb. '1'he con-

traction-ring should ho visible, and the whole uterus stands out with unusual

prominence, from the antcvcrsion that always accompanies prolonged and

powerful uterine contraction.

Treatment.—From the diversity in the causes of inertia uteri it follows that

no single plan of treatment can be depended upon. If uterine action is inhib-

ited by emotion, the cause of nervous disturbance should, if possible, be

removed. An objectionable person should leave the room. If excessive

pain prevents effective contractions, an analgesic should be administered.

Nothing is better for this purpose than chloral administered in 15-grain

doses, repeated, if necessary, twice at intervals of fifteen minutes. A quarter

of a grain of morphia hypodermatically comes next in order of efficiency. If

the uterine muscle is simply apathetic, it can be aroused by some direct irri-

tant. The insertion of a bougie as for the induction of labor answers the

purpose well. A more effective but more troublesome measure is the dilata-

tion of the cervical canal by Barnes's bags. These not only irritate the ute-

rine muscle and thus bring on strong contractions, but they also artificially

dilate the cervical canal, and thus relieve the uterine muscle of a great part of

its task in the first stage of labor. If the head should be well engaged in the

pelvis, however, the insertion of the bags is difficult and they are likely to

cause malpositions of the head. In such cases, if the os is dilated to the size

of a silver dollar, nothing is so effective as the application of forceps—not with

the idea of dragging the head through the undilated cervical canal, but to pull

the head at intervals firmly down upon the cervix. The impact of the head

upon the cervix acts as a powerful reflex irritant, and will excite as strong

contractions, as any direct irritant can do. Nol only so. but the pull of tin

head upon the cervix will gradually dilate the canal as effectually as could

strong propulsion from above. As soon as effective pains are established and

the dilatation of the cervical canal progresses satisfactorily the forceps should

be removed.

Inertia uteri so profound as to demand the somewhat radical measures just

described is, fortunately, rare. More commonly the physician sees the minor

grades, in which there is simply a flagging of uterine effort during the first
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stage, especially in priiniparae, accompanied by every evidence of temporary

physical and mental exhaustion. After a period of rest effective contractions

will reappear, even if nothing whatever is done to aid the patient. The more

complete the rest, the more vigorous will be the uterine action when it is

resumed, and for this reason the administration of chloral and opium is often

followed after a time by a satisfactory progress in labor. But these drugs

necessarily retard the termination of labor by the time of rest they secure.

It is ordinarily desirable, therefore, to resort to drugs of a stimulant character

that shall at once revive the flagging uterus and so hasten the delivery. Many
medicaments have been recommended for this purpose, but, of them all, alco-

hol, quinin, and ergot alone deserve consideration. The last was employed

extensively at one time, but clinical experience forbids its use to-day. The
contractions of the womb induced by ergot are likely to become tetanic. The
uninterrupted contractions interfere with the fetal circulation ; they may
cause fatal intra-uterine asphyxia, and they often produce such exaggerated

blood-presssure and stagnation of the current in the fetal body as to induce

extravasations in important viscera, especially the brain. Further, the cir-

cular fibres of the cervix come under the influence of the drug, and by their

firm contraction neutralize the contraction of the longitudinal fibres of the

uterine body, and thus retard labor almost indefinitely ; a. id, worst of all,

should there be some obstruction to the descent of the child in the maternal

pelvis or in the fetal body, the administration of ergot predisposes to rupture

of the uterus. For these sufficient reasons this drug as a stimulant to the

uterine muscle in the first and second stages of labor should be banished from

the obstetrician's pharmacopeia, except in the single instance of the birth of

the second of twins (see p. 96). Owing to the recommendations of Albert H.

Smith and of Fordyce Barker, quinin has had, and still has, a great reputa-

tion as a stimulant to the uterus in labor. The writer's experience with the

drug, however, does not permit him to subscribe to a belief in its efficacy as a

uterine stimulant in labor. Quinin has the positive disadvantage, moreover,

that it will occasionally in certain susceptible individuals produce a violent

post-partum hemorrhage. In the minor grade of inertia under description, so

often seen in primiparse, and almost always the result of exhaustion, the writer

has found nothing so useful as alcohol, in the shape of a wineglassful of sherry,

taken slowly with a cracker, and given with the positive assurance that it will

bring back the pains and hasten the conclusion of labor, for the patient needs

moral and mental support as much as she requires a physical and muscular

stimulus.

An impression prevails among general physicians that inertia uteri in the

first stage of labor, before rupture of the membranes, may safely be disre-

garded. In a measure this view is correct. The writer has seen in a number

of instances a partial dilatation of the os and then an entire cessation of ute-

rine contractions for many hours and even for days. In one case the cervical

canal was sufficiently dilated to receive four fingers, and it remained so for

more than a week, the patient all the while going about on her feet in per-
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fed comfort, without a single painful contraction of the womb. 15ut should

inefficient uterine contractions be accompanied by much pain, as happens ic

Borne cases of inertia, the long-continued first stage should not I"- regarded

with indifference. The patient will in time showthe irritant and depressant

effects of long-continued suffering in an elevated temperature, an accelerated

pulse, and a lessened resisting power of body-cells, the last playing an import-

ant rdle in the predisposition to sepsis after labor. Another consequence of

delayed, painful labor may be seen in a sensitive, nervous individual, who is

thrown into a state of excitement, and then from gloomy forebodings of harm

in liersel f and to lier infant passes into an almost maniacal condition of terror

and dread.

It should be a rule of practice, therefore, to watch carefully all caa

inertia uteri, ami to interfere as soon as the patient's mental condition or her

pulse, temperature, and general vigor are demonstrably affected by the delay

in labor.

2. Excessive Power in the Expulsive Forces of Labou.

An actual excess of power in the expulsive forces (the uterine and abdom-

inal muscles) in labor sufficiently great to expel the fetus precipitately is

extremely rare. A relative excess is not uncommon. The child's body may

be so small, the pelvis so abnormally large, the maternal soft parts so relaxed,

that the ordinary power exerted by the uterine and abdominal muscles i- far in

excess of that required to overcome the weak resistance offered, and the child

is fairly shot out of the birth-canal. The rapid delivery may cause serious

results to both mother and child. In the woman the structures on the

pelvic floor maybe lacerated severely; the sudden evacuation of the womb
predisposes to hemorrhage from inertia; the placenta may lie detached pre-

maturely; and the sudden evacuation of the abdominal cavity predisposes

to dangerous syncope. For the child the chief danger is the possibility of

unexpected delivery of the mother in the erect posture. The umbilical cord

may rupture, and the child, falling to the ground, may be injured fatally.

Precipitate and unexpected labors occur most frequently when women are

seated upon the water-closet. The child is evacuated into the waste-pipe or

down a well, and may be destroyed. Some astonishing examples of infantile

vitality, however, are furnished by such cases. In one instance a woman was

unexpectedly delivered while seated upon the commode in a railway train

moving at the rate of thirty miles an hour. As soon as she could communi-

cate the startling intelligence to the conductor the train was backed until,

several miles from the place where it was stopped, the infant was found upon

the railway tics alive and well!* In another case, under the writer's obser-

vation, a young woman purposely discharged her fetus at term into the well

of a privy twelve feet deep. Three bricks were thrown or fell down the will

after the child and lay across its body. Bight hours after its birth the infant

* Professor William Osier told the writer nf this remarkable occurrence. It happened

on the Canadian Pacific Railroad.
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was fished out of the bed of manure in which it was immersed to the neck,

unharmed and in good condition.

Unfortunately, the physician is usually not at hand to prevent a precip-

itate delivery and to avert its consequences. Should he find an infant descend-

ing; the birth-canal with a rapidity dangerous to itself and to its mother, he can

easily retard its progress by pressure with his hand against the presenting part.

3. Deformities of the Pelvis.

Comprehensive and satisfactory knowledge of deformities in the female

pelvis has been gained only in the latter half of the present century, since

the appearance of Michaelis' work in 1851.1 Until the announcement by

Arantius in the last quarter of the sixteenth century that a contracted pelvis

is a serious obstacle in labor, the prevailing belief had been that difficult

labors from mechanical obstruction by the maternal bones were due to a failure

on the part of the pelvis to expand sufficiently for the passage of the child.

This idea continued in force for a number of years after Arantius' time.

According to Litzmann, Heiurich von Deventer (1651-1724) should be re-

garded as the real founder of our knowledge of the pelvis and of its anomalies.

He described the inclination of the pelvis, the axis of the pelvic inlet, the

contracted pelvis, and the flat pelvis. Pierre Dionis was the first to point out

(1718) the relationship between rachitis in childhood and a deformed pelvis

in the adult. William Smellie's contributions to the study of the female

pelvis were remarkably full and clear, when one considers how little was

known before his time. His description of the rachitic pelvis, his reflections

on its cause, and his accounts of illustrative cases may be read with profit

to-day. Roederer, Stern, Cooper, Vaughan, Denman, Baudelocque, and Fre-

mery added much to the stock of knowledge during the latter half of the

eighteenth century. The men of the present century to whom we owe most

of our present information about the pelvis and pelvimetry are Xaegele, Kilian,

Rokitansky, Michaelis, Robert, Litzmann, Xeugebauer, and many others to

whom reference will be made in the sections devoted to the particular varieties

of deformed pelvis.2

Frequency of Deformed Pelves.—It is difficult to estimate the frequency

in America of pelves sufficiently deformed to influence decidedly the course

of labor. Statistics from our lying-in hospitals afford little aid to a correct

conclusion, because the inmates are chiefly European immigrants and negresses.

In the Boston Lying-in Hospital, however, deformed pelves were found in

2 per cent, of native-born and in 6 per cent, of foreign-born women (Rey-

nolds).3 The statistics of AVilliams, of Baltimore, and Crossen, of St. Louis,

give a frequency of 7 per cent, among white women in large American cities.

The writer's experience in private and consulting practice convinces him that

deformed pelves are by no means rare among native-born women in the

densely populated centres of the Eastern States. Xo general practitioner, in

a large city at least, can hope to avoid such cases, and it is likely that each

year will afford him one or more striking examples. It follows that an ability

to recognize deformities of the female pelvis is a necessary equipment for every
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practitioner of medicine who may be *
--• i II

<

•» I upon to attend women in confine-

ment, and thai a knowledge of pelvimetry is as essential to the intelligent

and successful practice of obstetrics ;i- are percussion and auscultation to

the practice of medicine. European statistics bearing on the frequency of

contracted pelves give the following results: Michael in found in 1000 partu-

rient women 1 ."» I contracted pelves; Litzmann, II!'. Wuiekel found in Ros-

tock 5 per cent., in Dresden 2.8 per cent., and in Munich 9.5 percent, of con-

tracted pelves among pregnanl and parturienl women. Winckel believes that

to 15 percent, of childbearing women have contracted pel

only 5 percent, is the obstruction serious enough to be noticed. ECaltenbach

puts the frequency of contracted pelvis a1 1 ! to 20 per cent, [n Marburg it

was found to be -<>.•'> per cent., in Dottingen 2:1 per senl , in Prague L6 per

.•en!. Schauta estimates it at 20 per cent. French statistics give a frequenc '

:>;' 5—16 pci' cent.; Austrian, from 2—8 percent.; Russian, about L—5percen

Classification of Anomalies in the Female Pelvis.— All classifications

are merely a convenience for the teacher and student. Jt is rarely possible to

draw sharply-defined lines between varying manifestations of a condition.

The majority of German authors follow Litzmann's classification of abnormal-

ities of the female pelvis, by which they are broadly divided into those of size

and those of shape. Modern French authors adopt the still less satisfactory

division of over-size, under-size, and anomalies of inclination. The writer

finds Schauta's classification the most convenient, and therefore utilize- it.

with some slight modification. 1

ANOMALIES OF THE PELVIS THE RESULT OF FAULTY DEVELOPMENT.

Simple flat;

Generally equally-contracted (justo-minor)
;

Generally contracted flat (non-rachitic)
;

Narrow funnel-shaped, fetal or undeveloped
;

Imperfect development of one sacral ala (Naep;ele pelvis)

;

Imperfect development of both sacral ahe (Robert pelvis);

Generally equally-enlarged (justo-major)

;

Split pelvis.

ANOMALIES DUE TO DISEASE OK THE PELVIC BONES.

Rachitis;

( )steomalacia

;

New growths
;

Fractures

;

Atrophy, caries, and necrosis.

ANOMALIES IN THE CONJUNCTIONS <>F THE PELVIC BONES.

Abnormally linn union (synostosis), which is apt to be found in elderly

primiparse, particularly at the sacro-coccygeal joint :

Of symphysis ;

Of one oi- both sacro-iliac synchondroses
;

Of sacrum with eoeevx.
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Abnormally loose union or separation of the joints

:

Relaxation and rupture

;

Luxation of the coccyx.

ANOMALIES DUE TO DISEASE OF THE SUPERIMPOSED SKELETON,

Spondylolisthesis

;

Kyphosis

;

Scoliosis

;

Kypho-scoliosis

;

Lordosis.

ANOMALIES DUE TO DISEASE OF SUBJACENT SKELETON.

Coxalgia

;

Luxation of one femur

;

Luxation of both femora

;

Unilateral or bilateral club-foot

;

Absence or bowing of one or of both lower extremities.

Diagnosis of Pelvic Anomalies : Pelvimetry.—Deformities of the

female pelvis may be detected by the history of the patient, by her appear-

ance, by palpation of the exterior and interior of the pelvis, and by external

and internal measurements of those pelvic diameters that are accessible, or of

Fig. 1.—Modern combination of Baude-
locque's and Osiander's pelvimeter.

Fig. 2.—Osiander's
pelvimeter.

Fig. 3.—Martin's

pelvimeter.

salient points on the woman's body corresponding as nearly as possible with
the internal measurements desired ; the relations between the two last having
been ascertained by many observations on dead and living bodies. Radiog-
raphy has a limited usefulness in the detection of anomalies of pelvic shape,
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as in an obliquely contracted pelvis. For taking pelvic measurements the

examiner's fingers, a tape-measure, and ,-i modified mathematician's callipers

—:i pelvimeter—are usually employed. Baudelocque (177-"»i was the first to

devise the pelvimeter inordinary use. He laid the foundations of pelvimetry,

:iinl his instrument and methods are in use al the present time Figs. L—4).

Ii is convenient to describe the measurements of the diameters of the pelvic

inlet, pelvic cavitv, and pelvic outlel separately.

Measurement of the Antero-posterior Diameter of the Superior 8brait.—
This measurement, the most important in the pelvis, cannot be taken

directly. It must be estimated by several plans. Baudelocque was the first

to point out the relation between the measuremenl from the depression under

the last spinous process of the lumbar vertebrae to the upper edge of the sym-

physis pubis, and the true conjugate diameter of the pelvic inlet. To this

external measurement the name "ex-

ternal conjugate" was given, but it is

often called " the diameter of Baude-

locque" (Fig. 6). Its discoverer be-

lieved the relation between the external

and internal diameters to be constant

—

that the one exceeded the other by 8 to

8|- centimeters—but in this he wasmis-

Pio. 4.—Harris-Dickinson portable pelvimeter. Fig. 5.—Measuring external conjugate.

taken. The line of the external diameter does not usually coincide with the

line of the internal, and the thickness of hones and superimposed structures

differs, of course, in each individual. In 30 cases in which Litzmann had

an opportunity to compare the measurement o\' the external conjugate taken

during life with the actual measurement of the true Conjugate taken after

death, there was an average difference of J'.") centimeters, hut the maximum
difference was 12.5 centimeters and the minimum 7 centimeter: a variation

of 5.5 centimeters in this small number of cases. Michaelis found a difference

of 0.6 to 3.2 centimeters, and Schroeder 1]- to 3 centimeters between the

external conjugate of the living body and that of the dried specimen. The
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measurement of the external conjugate, therefore, is not to be relied upon in

making an estimate of the size of the true conjugate. It simply serves to

indicate the probability or the improbability of pelvic contraction. An exter-

nal conjugate of 16 centimeters or under means certainly an antero-posteriorly

contracted pelvis ; between 16 and 19 centimeters the pelvic inlet will be con-

tracted in more than half the cases; between 19 and 21.5 centimeters there

Fig. 6.—Measuring the external conjugate diameter upon the living female

will be but 10 per cent, of contracted pelves; and above 21.5 centimeters it is

almost certain that the conjugate diameter of the pelvic inlet is not contracted at

all. The external conjugate cannot be accurately measured without some prac-

tice. The beginner in pelvimetry will do well to remember the following rules

:

Have the patient dressed for bed. Place her upon her side, with the thighs

slightly flexed and the clothing rolled well up out of the way, the lower part

of the body being covered with a sheet. The examiner stands at the patient's

back, facing her head. The depression below the last spinous process of the

lumbar vertebrae is found by rubbing a finger-tip over the lumbar spines from

above downward until the finger sinks into the depression sought and feels no

more prominent spinous processes below.* The knob at the end of one

branch of the pelvimeter is placed firmly in this depression, and is held

* Michaelis preferred the measurement from the tip of the last lumbar spinous process,

instead of from the depression below it.
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therewith one hand while the fingers of the other hand find ;i poinl <<n the

symphysis pubis n 1 >< n 1 1 \ of mi i ixli below its upper edge, on which poinl the

other branch of the pelvimeter is firmly set \ the pelvimeter having been bo

placed that the indicator is turned toward the examiner, the measuremenf is

therefore easily read off as soon a^ the pelvimeter is in proper position. Jt

is on the average, in well-built women, 20^ centimeters.

The best means for determining the length of the antero-posterior diameter

of the pelvic inlet are the measurement taken from the lower edge of the

symphysis pubis to the promontory of the sacrum, the diagonal conjugate

diameter, and the distance between the upper outer surface of the symphysis

pubis and the pr >ntory of the sacrum. The diagonal conjugate diameter is

one side of a triangle the other two sides of which are the height of the sym-

physis and the true conjugate. The distance between the outer upper surface

of the symphysis and the promontory of the sacrum differs from the true con-

jugate by the thickness of the upper portion of the symphysis. Smellie was

accustomed to estimate roughly the length of the true conjugate by a digital

Fig. 7.—Stein's instrument for direct measurement of the conjugate.

examination, basing his estimate on the ease with which the promontory could

be reached. In the latter part of the eighteenth century Johnson"' proposed for

estimating the size of the pelvic inlet a method which consisted in inserting

the fingers of one hand in the mouth of the womb and then spreading them

between the promontory and the sacrum. A few years later the eldn- Stein

devised a graduated rod for measuring the distance between the lower edge of

the symphysis pubis and the division between the second and third sacral

vertebrae. This distance he believed to be \ to 1 inch greater than the true

conjugate. Stein later constructed the instrument for the direct measurement

of the conjugate shown in Figure 7. Many instruments have since been

constructed on this principle, but they are impracticable in the living female,

for obvious reasons. Baudelocque was the first to propose the measurement

of the diagonal conjugate and the subtraction from it of an average figure

(1 inch) to determine the length of the true conjugate. His method, exactly

as he described it, is still in use, with the exception that two fingers instead of

one are employed in measuring the distance between the symphysis and the

promontory. To measure the diagonal conjugate correctly the examiner must

have the skill that comes of practice, and he oiusl conduct hi- examination in
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a careful and methodical manner. The patient is put in the lithotomy posi-

-i tion and is brought to the edge of the

table or bed on which she lies, so that

the buttocks project well over it. The

examiner cleanses his left hand and

anoints the first two fingers with an

unguent ; he then inserts these fingers,

held stiffly extended, inward and up-

ward till the tip of the second finger

finds and rests upon the promotory

of the sacrum. Care must be exer-

cised not to take the last lumbar for

the first sacral vertebra or vice versa,

nor the second for the first sacral

vertebra— mistakes easily made in

cases of so-called "double promon-

tory." With the tip of the second

finger resting firmly in place upon

the middle line of the promontory the

radial side of the hand is elevated

until upon it is plainly felt the im-

press of the arcuate ligament under the lower edge of the symphysis. With
a finger-nail of the other hand a mark is made upon this point of the examin-

ing hand, which is then withdrawn

(Fig. 8). The distance between

this mark and the tip of the middle

finger held extended is taken by a

Fig. 8.—Measuring the diagonal conjugate

diameter.

Fig. 9.—Effect of different inclinations of
the pubis upon the relationship between the
true and the diagonal conjugate diameter
(Ribemont-Dessaignes).

Fig. 10.—Effect of different thicknesses of the sym-
physis upon the relationship between the true and the

diagonal conjugate diameter (Ribemont-Dessaignes).

pelvimeter. This distance is the diagonal conjugate. By the observation of
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many subjects, alive and dead, an agreement bag been reached thai l| centi-

meters should be subtracted from the

diagonal conjugate to obtain the true l&'ii+n | j£#t

conjugate diameter. Hut the acceptance

of this average difference depends upon :i

normal height of the symphysis, 1 centi-

. 11.—Effect of different heights of the

promontory upon tin 1 relationship between tb"

true and the diagonal conjugate (Rihemont-Des-

saignes).

Pig. 12.—Effect of different tn-i-^li t> of the sym-

physis upon ill'- relationship between the true

ind tin' diagonal conjugate diameter (Ril

ties).

meters, a normal angle between the axis of the pubis and the true con-

jugate, 10o°, a normal thickness of the symphysis, and a normal heigh: of

the promontory (Figs. 9—13).

These factors, however, are not

constant, and if they vary much

from the normal the most skilful

and most experienced obstetrician

may he woefully misled in his

estimation of the true conjugate.

The writer has had under his care

a rachitic dwarf in whom there

was more than 3 centimeters' dif-

ference between the diagonal and

true conjugates, and Pershing

found among 90 pelves in the

museums of Philadelphia a dif-

ference varying from 0.8 centi-

meter to 3.6 centimeters. Tt is
Fig. 13, Effeci of the lessened slanl outward of the

declared that these sources of symphysis in a rachitic pelvis upon the relationship

error mav he eliminated hv the between the true and the conjugate diameter (Ribemont-

Dessaign

following corrections: For every

degree of increase in the conjugato-symphyseal angle add halt' the number of

millimeters to the sum to be subtracted from the diagonal conjugate, and vice
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versa ; also, for every 0.5 centimeter increase in the height of the symphysis

over the normal add 0.3 centimeter to the sum to be subtracted from the

diagonal conjugate, and vice versa. While these rules are admirable for the

study of the dried specimen in a museum, they are not easily applied to the

living pregnant female. The height of the symphysis can be measured in the

living subject, but an allowance for variations in this respect eliminates error

in only a small proportion of cases. The variations in the angle of the sym-

physis, a much more important source of error, can only be surmised. The
writer much prefers the measurement between the upper outer edge of the

symphysis pubis and the promontory of the sacrum for the estimation of the

true conjugate, having demonstrated its superior accuracy in practice.6 For
taking this measurement the patient is put in the dorsal position, with the

Fig. 14.—Hirst's pelvimeter : a, for measuring the true conjugate plus the thickness of the symphysis

;

b, with extra tip added for measuring the thickness of the symphysis.

buttocks projecting beyond the edge of the table or bed on which she lies.

A mark with the point of a lead pencil is made on the skin over the sym-

physis pubis, about ^ of an inch below the upper edge. The two fingers of

the left hand are inserted in the vagina as in measuring the diagonal conju-

gate. The tip of the middle finger, having found the middle line of the

promontory, is moved a little to the patient's right, and tip B of the pelvi-

meter, shown in Figure 14, is made to take its place. While the examining

physician holds the shaft of the pelvimeter firmly in place an assistant adjusts

tip A of the movable bar over the mark made on the symphysis. This bar is

then screwed tight, the whole pelvimeter is removed, and the distance between

the tips is found by a tape measure. This distance is the conjugate plus the

thickness of the symphysis (Fig. 15). The latter the writer has found to be
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Measuring Che trm- conjugate plus the tlii<-k-

ness of the symphysis.

1 centimeter in twenty-six dried pelves, 1
|

centimeters in nine, \\ centi-

meters in thirteen, If centimeters in four, and 2 centimeters in three speci-

mens, one a high-grade rachitic

pelvis, another of the masculine

type, ami the third a justo-major

pelvis. The thickness of the sym-

physis is measured as shown in

Figure 16. In living subjects the

index finger of the lefl hand must

find the inner surface of the sym-

physis pubis, and follow it tip to

within about -^ of an inch of the

top, where it bulges to its full

thickness. On this point one tip

of the pelvimeter is placed, and

it is then held in position between

the ends of the first and second fin-

gers ; the other tip of the instru- i' ,; la-

ment is adjusted over the mark

made on the skin externally : the distance is read off from the indicator pro-

vided for the purpose. It is not necessary to make an allowance for the thick-

ness of the tissues over the sym-

physis, lor this is included in both

measurements, and on subtracting

one from the other the necessary

correction is of course made. The

tissues over the inner surface of

the symphysis can usually f

compressed by the knob of the

pelvimeter as to be practically

eliminated. If this is impossible,

as may happen in some priniiparse,

a small allowance may be made

forthese tissue—-say. at tin 1 mn-t

0.5 centimeter. In taking this

measurement ir max - be necessary

to anesthetize the patient ; and this

is well worth while if a decision

between some of the more serious obstetrical operations is to be based, as it

must be, upon an accurate estimation of the true conjugate.*

Measurement of the Transverse Diameter of the Superior Strait—The

*Wellenbergh was the fire! to employ this principle in pelvimetry. Eis pelvimeter was
improved Qpon by Van Hoevel, and in recent times by Skutsch and by Bullitl Deutsche medi-

cini.<rh,- Wdchenschrjft, No. IS, 1890; American Journal of Obstetrics, 1893; Midler's JLmdbuch
<1e>- Oeburtshiilfe, vol. ii. pp. 255, 260, "Jtil).

Fig. 16.—Measuring the thickness <>f the symphysis.
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transverse diameter of the pelvic inlet cannot be measured directly, nor can

it be estimated accurately. Fortunately, this is not necessary. It answers

the requirements of practice to determine whether there is a diminution of

this measurement, without determining the exact degree of lateral contraction.

To do this the following measurements are relied upon : The distance between

the anterior superior spinous processes of the iliac bones, which in well-formed

women is 26 centimeters ; the distance between the crests of the iliac bones,

29 centimeters ; the distance between the trochanters, 31 centimeters ; the dis-

tance between the posterior superior spinous processes of the iliac bones, 9.8

centimeters ; the distance between the subpubic ligament and the upper ante-

rior angle of the great sacro-sciatic notch, which, according to Lohlein, is 2 cen-

timeters less than the transverse diameter of the inlet ; finally, an estimation

of the width of the pelvic inlet by a vaginal examination. In taking the

external measurements the woman is placed upon her back. The salient points

are easily found except in the case of the iliac crests. They are discovered by

Fig. 17.—Skutsch's method of measuring the conjugate diameter.

moving the knobs of the pelvimeter evenly along the crests ofthe ilia until the two

opposite points most widely separated from each other are found. If the crests

are no farther, or even less, separated from each other than the spines, points

5 centimeters back of the latter are arbitrarily selected as the sites of the

crests. The posterior superior spinous processes are often marked by distinct

dimples on the woman's back. The internal measurement of Lohlein is made

by the fingers i;i the vagina. If all these measurements are much less than

normal, a lateral contraction of the pelvis may be assumed, and the degree of

contraction is roughly estimated by the amount of decrease in the measure-

ments, although the relations between these measurements and the distance

sought is very variable. The efforts of Skntsch and of others before him

accurately to measure the transverse diameter of the pelvic inlet by combined

internal and external measurements cannot be said to have yet been crowned

by success. The softness of the tissues externally permits the external knob

of the pelvimeter to sink into the flesh to a varying degree, and the same is

true of the structures within the pelvis. It is difficult also to keep the pel-
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vimeter in the same straight line when the internal knob is changed from one

side to the other (Figs. 17, 18). Moreover, better results in practice may

be obtained by an estimate formed by a vaginal ami a combined examination,

under anesthesia if necessary, of the relative size of the transverse diameter

of the pelvic inlet and the antero-posterior diameter of the child's head.

Measurement of the oblique diameters of the 'pelvic inlet i- required only in

obliquely-contracted pelves. It will be referred t" in the description of thes<

pelves.

The Measurement of the Capacity of the Pelvic Cavity.—The capacity of

the pelvic cavity must l>e estimated by vaginal examination. There is no

plan by which accurate meas-

urements e;m be made. It is

sufficient to estimate the size

and the shape of the pelvic

canal by palpating the lateral

walls of the pelvis j by deter-

mining the curve, perpendicu-

larly and laterally, of the sa-

il crum ; by noting the height

of the sacro-sciatic notches,

Fig. L8.—Skutsch'a method of measuring the trans-

\ erse diameter of the pelvic inlet.

Fig. 19.

—

Measurement <>f the antero-posterioi

diameter of the pelvic outlet.

the approximation of the tuberosities of the ischia, the depth of the pelvis,

and the direction of its canal; by detecting, possibly, the presence of an exos-

tosis, an osteosarcoma, an abnormally-projecting spinous process, an old frac-

ture, or asymmetry of the pelvic walls from any cause.

Measurement of the Transverse Diameter of the Pelvic Outlet.—The antero-

posterior diameter of the interior strait is enlarged during labor by the

displacement backward of the coccyx. The transverse diameter between the

tuberosities of the ischiatic hones is constant, and if there is contraction of the

outlet the greatest resistance to the escape of the fetus is furnished by these

firm bony eminences. The transverse diameter of the pelvic outlet can be

measured directly with ease. The woman is placed in the dorsal position

with thighs and legs flexed. The distance between the tuberosities of the
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ischia is measured with a pelvimeter, or the examining physician places his

thumbs squarely on the tuberosities, and an assistant measures the distance

between the physician's thumb-nails.

If it should be desired to measure the antero-posterior diameter of the pelvic

outlet, this may be done as shown in Figure 19, 1.5 centimeters being sub-

tracted for the thickness of bone and superimposed structures.

4. Description of the Several Varieties of Abnormalities in

the Female Pelvis.

The simple flat pelvis (Fig. 20) is the earliest recognized form of contracted

pelvis—the pelvis plana of Deventer, who did not, however, make a distinction

between the simple flat and the rachitic flat pelvis. It is doubtful, indeed, if

he knew the difference between the two. Betschler was the first to point out

the distinctive features of this form of pelvis. In Europe it is the commonest

variety of deformed pelvis. Schroeder states that it is seen more frequently

than all the other forms put together. In America it is also common, but the

equally generally-contracted pelvis is encountered here as often or perhaps

oftener. Out of a series of 316 pelves in women of American birth the

writer has found eighteen (a percentage of 5.6) with the measurements charac-

teristic to some degree of a simple flat pelvis.

Characteristics.—In the simple flat pelvis the sacrum is small and is pressed

downward and forward between the iliac bones, but is not rotated forward

on its transverse axis. The antero-posterior diameter is contracted, therefore,

throughout the whole of the pelvic canal. The contraction, however, is not

often great. It is scarcely ever below 8, and is usually not under 9.5,

centimeters.*

The transverse diameter is as great as, or possibly greater than, that of the

normal pelvis. Occasionally, however, in pelves approaching the type of the

generally-contracted flat pelvis the transverse diameter may be found some-

what diminished. There is in these pelves quite frequently a double promon-

tory formed by the abnormal projection of the cartilaginous junction between

the first and second sacral vertebra?. The line drawn between the lower prom-

ontory, or the second sacral vertebra?, and the symphysis is often as small as, or

smaller than, the true conjugate.f

Etiology.—The simple flat pelvis has been ascribed to heredity, to an

arrested rachitis, to overwork before puberty (especially the carrying of heavy

weights), to premature attempts to walk or to sit up, and to the weight of a

heavy trunk upon a pelvis ill fitted to bear it on account of weakness of its

ligaments. It is probable that in the majority of these pelves the form is

* Engelken has described a specimen with a true conjugate of 4.8 centimeters, a diagonal

conjugate of 7.5 centimeters, with transverse and oblique diameters of the inlet 13.3 and 12.4

centimeters respectively. This specimen is unique.

f Crede found in nine pelves with a double promontory the conjugate from the true prom-

ontory longer in four and shorter in three cases than the conjugate measured from the false

promontory. In two cases the two conjugates were of equal length {Klin. Vortrage ueber

Geburtshiilfe, Berlin, 1853).
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inherited and congenital. It baa been found by Pebling in a Dumber of fetuses

and new-born infants.

Diagnosis.—The simple Hat pelvis is easily overlooked. There is nothing

in the patient's appearance or history to Buggesl the deformity, unless she bas

had difficulty in previous labors. The characteristic signs are the diminished

antero-posterior diameter, determined by internal and external measurements,

and a transverse diameter as greal as, or greater than, normal, or perhaps a

trifle under the normal measurement, This lasl point is determined by meas-

urements externally and by the internal palpation »>f* the pelvic canal. In

measuring the conjugate diameter of this pelvis one musl take into account

the Lessened inclination of the sym-

physis outward, its height, some-

what below the noi mal, and the low

position oft he promontory. Usually

the average sum of 1 j centimeters is

a sufficient amount to subtract from

!•.. -ii.—simple Hat pelvis (mode] in Hirst

Collection, Univeraity of Pennsylvania): o. v., Fig. 2L—The two conjugates of a double promontory
8icm.; tr., 13icni.; obi., 12* cm. (Ribemont-Dessai

the diagonal conjugate. If there is a double promontory, as is frequently the

case in this form of pelvis, the conjugate must be measured from the promon-

tory nearest to the symphysis, usually the lower (Fig. 21 .

Influence upon Labor.—From the failure of the presenting part to enter

the pelvis during the last weeks of gestation there is frequently some degree of

pendulous abdomen, especially in women with abdominal walls relaxed from

previous pregnancies. The uterus is sometimes broader than common, and

is often tilted to one side. The presenting part, if the head, may be loose

above the superior strait, resting on one iliac bone or on the symphysis, or it

may be pressed down firmly upon the brim in a transverse position, to accom-

modate its longest diameter to the longest diameter of the pelvic inlet. Mal-

presentations are common, as is also prolapse of the cord ami of the extrem-

ities. The membranes may protrude in a cylindrical pouch from the external

os as the liquor amnii is forced out of the uterus without obstruction from

* The abbreviations tr. and obL will be used t hrou^liout to designate the tra inverse and

oblique diameters of the pelvic inlet.
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the imperfectly engaged head. From the same cause an early rupture of the

membranes is likely. According to Litzmann, natural forces end the labor in

79 per cent, of cases, but in 50 per cent, the head is not fully engaged until

the os is completely dilated. The dilatation of the os proceeds slowly, for the

head does not descend low enough to press upon the cervix. Consequently

the dilatation must be effected by a retraction of the cervix over the head or

by the distended membranes. Should these rupture, the os, although consid-

erably dilated, may retract until the head at length descends and again dilates

it. After the obstruction at the superior strait is passed—where, of course, it

is greatest—the head usually descends the remainder of the birth-canal with

ease and rapidity, but labor may be prolonged by an exhaustion of the natural

forces in the attempt to secure engagement. The apparent anomalies in the

mechanism of labor characteristic of this deformed pelvis are in reality the

best possible provision for the spontaneous obviation of the obstruction. The
transverse position of the head at the inlet, the increased lateral inclination,

and the imperfect flexion are designed to accommodate the size and the shape

of the head to the unnatural size and shape of the pelvic inlet. An explana-

tion of these peculiarities in the engagement of the head can be found in the

altered relation of expulsive and resistant forces. The head, forced down upon

the flattened brim and free to move upon the neck, rotates until its longest

diameter is adjusted to the greatest diameter of the inlet—the transverse. It

seeks the direction of least resistance, as any inert body will when propelled

through a contracted canal. But the transverse position of the head alone is

not sufficient to overcome the obstruction. The biparietal diameter of the

head is too large to enter the conjugate of the pelvis. The occiput, the bulk-

iest portion of the skull, seeks the greater space to one side of the promontory,

and is pushed against the lateral brim of the pelvis, the ilio-pectineal line.

Here it is arrested. Further propulsion of the head is secured by a movement
of partial extension, which brings rather the small bitemporal than the larger

biparietal diameter of the head in relation with the contracted conjugate.

Still, the obstruction may not be overcome. Both sides of the head may be

unable to enter the pelvis at once. One side is propelled into the pelvic canal,

the other is held back. That side which encounters the most resistance will

naturally be the last to enter. Thus it is that usually the anterior parietal

bone, slipping more easily past the symphysis, enters first. To this result

also the inclination of the pelvic axis to the axis of the trunk contributes.

Owing to the anterior position of the whole sacrum and to the diminished

antero-posterior diameter of the pelvic outlet, on account, also, of the transverse

position of the head and of its imperfect flexion, rotation of the head on the

floor of the pelvis occurs late, and occasionally fails altogether, the head being

expelled from the vulva in its original transverse or in an oblique position.

The localized pressure to which the maternal structures are subjected

results sometimes in necrosis of cervical tissue over the promontory and

of the anterior vaginal wall behind the symphysis. On the child's head the

caput succedaneum is not exaggerated, because the head, when once firmly
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engaged in the pelvis, descends the birth-canal rapidly, but there i- apt to b<- 8

depression on thai portion of the skull applied to the promontory—namely, on

the posterior parietal bone between the greater fontanelle and the parietal emi-

l'n;. l".'.—Depression in the parietal bone caused by the pressun imonb iry [Winckel).

nence, usually quite close to the sagittal suture (Fig. 22). Sometimes a succes-

sion of these depressions or a gutter-shaped groove maybe noted in a line run-

ning outward and forward on the child's skull. More frequently the course of

3.—Marks made by the promontory on the child's head and face.

the head and face over the promontory is marked by a red streak running

from the depression before noted in a line parallel with the coronal suture

toward the temple if the head is well flexed after engagement, or to the outer

corner ofthe posterior eye, or, in case ofextreme flexion, to the cheek i Fig. 23 .
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Usually the posterior parietal bone is depressed below the anterior, which over-

laps it at the sagittal suture. The posterior side of the skull is also flattened

from the greater and more prolonged pressure to which it is subjected. Ordi-

narily the lateral inclination of the child's head is in a direction from before

backward, so that the anterior parietal bone presents at the centre of the supe-

rior strait. Occasionally this inclination is so exaggerated that the ear is the

presenting part. Exceptionally the lateral inclination takes the opposite direc-

tion, the anterior parietal bone catches on the rim of the pubic bones, and the

posterior parietal bone is the first portion of the child's head to enter the

pelvis. The presentation of the posterior fontanelle occurs even in normal

pelves as a rare exception, but is seen in about 10 per cent, of contracted

pelves (Schauta), and is the result in them very likely of firm abdominal

walls and an increased inclination of the pelvic inlet to the axis of the trunk.

In these cases the anterior parietal bone is pushed under the posterior at the

sagittal suture. When the posterior side of the head by descent finds room

in the hollow of the sacrum and moves backward, the anterior portion of the

skull glides over the symphysis, and the sagittal suture moves from its original

position, just behind the symphysis, toward the median line of the pelvic canal.

In addition to these anomalies of mechanism, Breisky describes what he calls

an " extra-median " engagement of the head in cases of flat pelvis in which

there is considerable lordosis of the lumbar vertebra?. The head in extreme

flexion is forced down upon half of the pelvic inlet, and enters the pelvic canal

on this side alone. Directly the obstructing promontory and lumbar vertebra

are passed the head descends the pelvic canal with rapidity and ease. This

mechanism was noted nineteen times in Breisky's clinic among 2002 labors.7

Justo-minor Pelvis.— In this type ofcontracted pelvis the form ofthe female

pelvis is preserved, but the size is diminished (PI. 29, Fig. 1). Three divisions of

this pelvis are commonly made: The juvenile, in which the bones are small and

slender ; the masculine, in which the bones are large, heavy, and thick ; and

the dwarf, or pefois nana, in which the pelvis is very diminutive in size and

the pelvic bones are not joined by bony union, but are separated by cartilage

as in the infant. The innominate bones are divided into their three parts, and

the sacral vertebra? are distinct from one another (PL 29, Fig. 2). The justo-

minor pelves pass by insensible gradations into the simple flat, the transversely-

contracted, and the generally-contracted flat pelves. In the larger cities of the

United States the justo-minor pelvis is very frequently encountered. It is cer-

tainly as common here as is the simple flat pelvis, and if one were to judge

from hospital patients, among whom there is a large proportion of shop-

and factory-girls, this variety of contracted pelvis would be regarded as the

commonest.

Characteristics.—While it is convenient to speak of the justo-minor pelvis

as the normal female pelvis in miniature, the description is not strictly accu-

rate. There are peculiarities due to an arrest of development which give to

the equally generally-contracted pelvis some of the features of an infantile

pelvis. The alse of the sacrum are narrower than they should be in compari-
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1. Justo-minor pelvis (Mutter Museum, College of Physicians, Philadelphia), inlet a perfectly symmet-
rical ovoid. 2. Dwarf pelvis. :;. Justo-minor pelvis with ruptured pelvic joints, following forceps appli-

cation (Hirst Collection, University of Pennsylvania). 4. Narrow, funnel-shaped pelvis (spedmeu in the

Hirst Collection, University of Pennsylvania). •">. Fetal Ill-developed pelvis, probably an arrested develop-

ment from rachitis (Mutter Museum, College Of Physicians). 6. Minor grade of narrow, funnel-shaped pel-

vis with contracted puhic arch. 7. Obliquely-eontracteil pelvis (Naegele). 8. Obliquely-contracted pelvis

(photographed from a plaster cast).
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son with the bodies of the vertebrae. The sacrum ie Bhorl :m<l i- not pushed

as far forward between the iliac bones as it usually ia
;

it shows also a dimin-

ished forward inclination, and on its anterior surface a greater lateral, and a

less marked perpendicular, concavity than common. The distance between

the posterior superior spinous processes of the iliac bones is relatively great,

mi account of the posterior position of the sacrum and its slight rotation

forward. The conjugato-symphyseal angle is greater than normal, by reason

of the lessened inclination outward of the symphysis and the pubic bones.

The promontory is high and not prominent, and the inclination of the pelvic

entrance to the abdominal axis as the individual stands erect make- a more

obtuse angle than it docs in the normal pelvis. The bones in this form of

contracted pelvis are commonly small and slender, except in that somewhat

unusual variety the masculine pelvis, in which they arc firm and thick beyond

the normal. Women with a justo-minor pelvis are ordinarily of slight build

and below the medium height ; but this pelvis may be found in individuals

of ordinary stature, and sometimes actually in tall women of large frame.

The true dwarf pelvis (PI. 29, Fig. 2) is very rare. It is found only in

women of dwarf stature. The bones are slender and fragile, and the carti-

laginous junction between the original divisions of the pelvic bone- i- pre-

served. There is extreme contraction of the pelvic canal.

In the commoner kinds of justo-minor pelvis the contraction is not often

very great. The conjugate diameter is seldom below 9, and scarcely ever so

low as 8, centimeters. The pelvic outlet in some cases is laterally contracted :

in others it is comparatively roomy.

Etiology.—The justo-minor pelvis is the result of arrested development ; it

may be found in women descended from a stock that has deteriorated physically,

or in women subjected during childhood, infancy, or intra-utcrine existence to

unfavorable hygienic surroundings or conditions.

Diagnosis.—The justo-minor pelvis is easily confused with a rachitic pelvis,

but the distinction is readily made by careful pelvimetry. All the measure-

ments, while equally reduced, bear their normal proportion to one another.

except in the case of the external conjugate diameter, which is apt to be longer

than would be expected, on account of the posterior position of the sacrum

and its lessened inclination forward. In estimating the true conjugate diameter

from the diagonal conjugate one must take account often of the increase in the

conjugato-symphyseal angle, and must remember that the sum to be subtracted

from the diagonal conjugate is not infrequently greater than common. The

symphysis is less in height than in the normal pelvis, but the error of compu-

tation from this source may be disregarded. Lohlein lays special stress upon

the importance of measuring the pelvic circumference in making the diagnosis

of this form of contracted pelvis. It is always far below the normal. 90 cen-

timeters. An internal examination of the pelvic cavity and inlet should be

made carefully, to determine approximately their capacity, with a special

regard to the approximate length of the transverse diameters.

Influence on Labor.—The mechanism of labor shows tar fewer anomalies
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in this than in any of the other forms of contracted pelvis. The head, from

the greater resistance encountered, is strongly flexed. It may be placed trans-

versely, but is quite commonly oblique, and may even be antero-posterior in

position if there is a tendency to lateral contraction of the pelvic canal. By
the perfect flexion of the head the obstruction to the progress of labor is in great

part obviated. If anything interferes with this movement of the head, as a

faulty application of the forceps, engagement and descent may become impos-

sible. Pelvic presentations in labor are a great disadvantage by reason of the

difficulty experienced in freeing the arms and in bringing the head last through

the generally-contracted pelvic canal. To secure its rapid passage, the child's

head must be flexed strongly by the operator's finger in its mouth before an

attempt is made to secure engagement in the superior strait. While the

woman escapes localized necroses of the soft tissues following labor in the

justo-minor pelvis, there is greater likelihood of rupturing pelvic joints in this

than in any other variety of contracted pelvis, and there is also an extraordi-

nary liability to eclampsia (PL 29, Fig. 3). The caput succedaneum, which is

very large on account of the early fixation of the head and the long labor, is

situated directly over the smaller fontanelle. There is an overlapping of the

cranial bones both laterally and antero-posteriorlv.

The generally-contracted, flat, non-rachitic pelvis presents the com-

bined features of the flat and the generally-contracted pelvis.

Characteristics.—All the diameters are below normal, but the conjugate is

less in proportion than any of the others. This pelvis has many of the feat-

ures of a rachitic pelvis, but the anterior half of the pelvic circumference is

not markedly broadened ; indeed, it is often the reverse. The sacrum is small

and is not rotated on its transverse axis ; it is placed farther back between the

innominate bones than in the normal pelvis, and very much farther back than

in the rachitic pelvis. The promontory is high and is not prominent. The

influence of this deformity of the pelvis upon labor is that of a flat pelvis, but

the difficulties are greater than in the case of the simple flat pelvis, for there

is less compensatory room in a transverse direction. The generally-contracted

non-rachitic flat pelvis is comparatively rare. The flattening, according to

Litzmann, is due to a shortening of the innominate bones, especially at the

ilio-pectineal line. In estimating the true conjugate diameter of the generally-

contracted flat pelvis it is safer to subtract 2 instead of 1|- centimeters from

the diagonal conjugate, on account of an increase in the conjugato-symphyseal

angle, the result of the high position of the promontory and the diminished

slant outward of the symphysis.

Etiology.—This generally-contracted type of pelvis is due to hereditary

influence or to an arrest of development in the embryo, fetus, or infant. It is

claimed, however, that it may be produced by premature attempts to walk and

by long standing upon the feet in very early life.

Diagnosis.—The recognition of a generally-contracted flat pelvis is diffi-

cult. The measurements usually resemble those of a generally equally-con-

tracted pelvis, but the conjugate diameter is less than one expects in that form
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of contracted pelvis, and the mechanism of labor is thai ofa Sal pelvis. The

diagnosis can be made by finding the reduced conjugate diameter and !>v the

ease with which one can reach the lateral pelvic wall in the palpation of the

interior of the pelvic canal. A certainty of diagnosis can be obtained during

life only l»v the direcl measurement, nol only of the conjugate diameter, but

also of the transverse, by the methods of Lohlein and of Skutsch.

The Narrow, Funnel-shaped Pelvis ; Fetal or Undeveloped Pelvis.

—

This variety of pelvis is contracted transversely al the pelvic outlet, or both

in the transverse and antero-posterior diameters, withoul abnormalities in the

spinal colura. The depth of the pelvic canal ia much increased l>\ the length

of the sacrum, of the symphysis, and of the lateral pelvic walls. The sacrum

is narrow, has little perpendicular curve, and is placid far back between the

ilia
( PI. 2!), Figs. I, 1. Schauta ascribes this form of contraction to an anom-

aly of developmenl by which the pelvic walls are lengthened downward and

the weigh! of the body is thrown backward upon the sacrum. It is -aiil to

be very rare, but it has been found quite frequently in those hospitals where

the outlet of the pelvis is regularly measured. It comprises from 5 to !t per

cent, of all contracted pelves, according to Breisky, ami Fleischmann found

twenty-four examples in 2700 parturient women.8 A slight manifestation of

the deformity is often called a "masculine" pelvis by reason of the diminu-

tion in the breadth of the pubic arch. This degree of the funnel-shaped

pelvis is frequently encountered (PI. 29, Fig. 6).

Diagnosis.—The diagnosis of a narrow, funnel-shaped pelvis is made by

a comparison of the measurements of the pelvic inlet with those of the outlet.

The former are found to he normal or even greater than normal, while the

measurements of the outlet are diminished. If, as is the rule in extreme

degrees of this deformity, the inlet and cavity are contracted, the outlet is .-till

smaller in proportion. A careful palpation of the pelvic canal is an important

aid to a correct diagnosis. The pelvic walls are felt to converge as they

approach the outlet; the narrowness of the pelvic arch is appreciated, and the

approximation of the tuberosities and spine- of the ischiac bones is noticeable.

Influence upon Labor,—The peculiarities of mechanism in labor are mal-

positions of the head at the outlet (as backward rotation of the occiput), ob-

lique and transverse position of the head, and imperfect flexion. There is also

;m insufficiency of the expulsive forces, the greater part of the fetal body

being contained in the lower uterine segment, cervix, and vagina, while the

upper muscular segment of the uterus is in great part emptied and therefore

powerless. By the approximation of the pubic rami the presenting part is

forced backward, and serious lacerations of the perineum are to he feared.

The pressure of the head upon the lower hirth-eanal may result in necrosis of

soft structures or lacerations along the descending rami of the pubis and the

ascending branches of the ischium. The tissues over the projecting spine- <>f

the ischiac hones are al-.. the seal of tears or of necroses. The narrowing o(

the pubic arch may lead to serious injuries it' the forceps be applied. The

writer has seen long clean cuts in the anterior vaginal walls, and profuse hem-
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orrhage, following the use of instruments. In well-marked examples of the

narrow, funnel-shaped pelvis, with a transverse diameter at the outlet not

much below 3 inches, symphysiotomy gives the best chance of a successful

termination for mother and child. Higher grades of contraction with a diam-

eter of 2 inches and under demand Cesarean section. In lesser grades the

woman may be delivered spontaneously or by forceps.

Obliquely-contracted Pelvis from Imperfect Development of the

Ala on one Side of the Sacrum (Naegele Pelvis).—This pelvis was first

described in 1834 by Franz Carl ISaegele,9 but had been noticed as early as

1779 without a full understanding of its significance (PL 29, Figs. 7, 8).

Characteristics.—The pelvic inlet has an oval shape, with the small point

of the oval directed to the atrophied side of the sacrum. The sacral ala is

atrophied or is absent, not only in that portion of the bone entering the

sacro-iliac joint, but also in the transverse process along its whole length.

The sacro-iliac joint on this side is ankylosed in the vast majority of cases,

but not invariably. The sacrum is narrow, asymmetrical, and turned with

its anterior face toward the deformed side of the pelvis. The promontory is

not only turned in this direction, but is also pulled over to the diseased side.

The innominate bone on this side is pushed as a whole upward, backward, and

inward, and its anterior face is pushed inward and backward. The tuberosity

of the ischium, as a necessary consequence of the displacement of the innom-

inate bone, is higher than its fellow, projects into the pelvic canal, and is so

turned that it looks rather antero-posteriorly than laterally. The spine of the

ischium is brought quite close to the corresponding edge of the sacral bone

and juts prominently forward into the pelvic canal. The whole innominate

bone on the diseased side lacks its normal curvature at the ilio-pectineal line,

and may run almost straight from the sacro-iliac junction to the symphysis

pubis. The opposite innominate bone has a greater curvature than common,

especially in its anterior half; otherwise it is practically normal in structure,

position, and inclination. The symphysis pubis is pushed toward the healthy

side of the pelvis, and its outer surface, instead of looking directly forward, is

inclined to the diseased side. The pubic arch likewise faces somewhat in this

direction ; its aperture is asymmetrical and irregularly contracted, as the ischiac

and pubic rami on the diseased side are pushed inward upon the pelvic canal

and over toward the healthy side (PI. 29, Figs. 7, 8).

Etiology.—The cause of the obliquely-contracted pelvis under description

is an absence of the bony nuclei in the ala or lateral process on one side of

the sacrum. The lateral process consequently fails to develop, and the in-

nominate bone is brought in relation with the bodies of the sacral vertebrae.

As a result there must be some distortion of the innominate bone even in fetal

and infantile life, but this is increased to an exaggerated degree when the indi-

vidual begins to walk. Instead of receiving the pressure from the lower

extremity approximately on the keystone of an arch, as does a normally-

curved innominate bone, the deformed bone in a ISaegele pelvis transmits the

pressure in almost a straight line upward and backward, so that the extremity
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of the posterior arm of the arch slides past the sacro-iliac joint instead of

resting firmly on it as an arch does on it- abutments. The irritation and

strain of this unnatural movement bring about in time the atrophy and

ankylosis of the joint.

That the deforinity in this kind of oblique pelvis does not follow a primary

ankylosis of the sacro-iliac joint is proven by the fact thai the innominate

bone is pushed backward and upward on the sacrum—a movement that would

be impossible were this joint first ankylosed. As a further proof of primary

lack of development mid secondary ankylosis, then- is no trace of inflammation

in or about the ankylosed joint, and the alse or transverse processes of the

sacrum are atrophied or are absent along the whole length of the sacrum,

and not only in that portion of it which enter- into the composition of the

sacro-iliac joint.

Diagnosis.—The recognition of an obliquely-contracted pelvis from arrested

development of the sacral alae may he very difficult. There i- nothing to direct

the attention of the physician to the possibility of tin- deformity. There is

no history of previous disease or of accident, no scar of an old fistula over the

joint, and the patient does not limp. The diagnosis can be made only by a

methodical external and internal palpation of the pelvis and by careful meas-

urements. If the outspread hands are laid over the innominate bones, it will

be noticed that the dorsal surfaces are directed obliquely forward and back-

ward as they lie upon the diseased and healthy sides. An internal palpation

of the pelvis will detect one lateral wall much nearer the median line than the

other, and the diagonal conjugate will be found to run not antero-posteriorly

in direction, but from before backward and from the healthy to the diseased

side of the pelvis. There are a number of points from which measurements

may be taken that Mill show inequalities where in the normal pelvis the dis-

tances should be the same or should differ by a very small sum. Naegele

recommended the following measurements: (1) The distance of the tuber

ischii on one side from the posterior superior spinous process of the ilium on

the other; (2) from the anterior superior spinous process of one ilium to the

posterior superior spinous process of the other: (3) from the spinous pro -

of the last lumbar vertebra' to the anterior superior spines of both ilia:
| h

from the trochanter major of one side to the posterior superior spinous process

of the opposite iliac bone; (5) from the lower edge of the symphysis pubis to

the posterior superior spinous processes of the iliac bones. In addition to

these measurements, others of value have been suggested by Michaelis and by

Ritgen. These arethe distances from the middle line of the spinal column to

the posterior superior spinous processes of the iliac bone-, and the distance

from the lower edge of the symphysis to the ischiac -pine-, and from these

spines to the nearest point on the i^\\sr< of the sacrum. In this latter measure-

ment it will be found that the distance from the symphysis to the ischiac spine

is longest on the diseased and shortest on the healthy side, while the distance

from the ischiac spine to the vAv:r of the sacrum i- very much shorter on the

diseased than on the healthy side. This last, which i- a very important una--
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uremeut, can easily be taken by laying finger-breadths between the points to be

measured. An x-ray photograph often shows the deformity surprisingly well.

Influence on Labor.—The mechanism of labor in an obliquely-contracted

pelvis is in the main that of labor in a generally-contracted pelvis. The

shape of the pelvic entrance and canal is symmetrically ovoid, and the head can

enter the contracted space only by extreme flexion. There are none of those

anomalies of position, flexion, and inclination of the head which are seen in

the flat pelvis. As the head descends the birth-canal anomalies of mechanism

may appear resembling those described in the narrow, funnel-shaped pelvis

—

namely, abnormal and imperfect rotation and anomalies of flexion. Depend-

ing upon the degree of deformity, there is more or less interference with the

progress of labor to complete obstruction. The head can almost invariably

be found entering the pelvis and passing through the canal with its longest

diameter in coincidence with the longest oblique diameter of the pelvis, from

the diseased sacro-iliac joint to the opposite ilio-pectineal eminence.

Prognosis.—In the recorded cases the results of labor in the Naegele pelvis

have been bad. Of 28 women reported by Litzmann, twenty-two died in

their first labor, five of them undelivered. Three of these women died in

consequence of their second labor, and two after the sixth. Out of 41 cases,

six were delivered spontaneously, twelve by the forceps, fourteen by craniotomy,

five by version and extraction, four by premature labor, and two by Cesarean

section. The following accidents were noted in the course of labor or shortly

afterward : Kupture of the uterus or vagina, vesico-vaginal fistula, fracture of

the horizontal ramus of the pubis, rupture of the sacro-iliac joint and of the

svmphysis. In another series of cases, 28 women furnished 42 labors with

the following results : twenty-one died as the result of the first labor, three

of the second, and one after the sixth. These women were delivered seven

times by craniotomy, once by Cesarean section, four times by premature labor,

and in a number of instances by forceps. Out of 41 children in Litzmann's

statistics there were only ten delivered alive, two of these by Cesarean section

and two by premature labor. The six other living children were all born of

the same mother.*

Treatment.—Forceps and version are not, as a rule, successful in the treat-

ment of labor obstructed by an obliquely-contracted pelvis unless the degree

of deformity is slight. The induction of premature labor and the perform-

ance of Cesarean section are the most successful means of delivery, but the

former should be resorted to only when the distance between the lower edge

of the symphysis pubis and the sacro-iliac joint of the healthy side is not

under 8.5 centimeters. In 20 forceps operations thirteen women died. The

proposition of Pinard to do what he calls ischio-pubiotomy has not met with

much favor. The room gained by the movement outward of the innominate

bone on the healthy side, the other being, of course, immovable, will be suf-

ficient only in pelves so slightly contracted as to allow a delivery by much

simpler means.

* The writer is indebted for these statistics to Schauta (loc. cit.).



DYSTOCIA. I'i.aii :

J
,<>.

1. Transversely-contracted pelvis (Robert : model in Mutter Museum, College of Physicians, Philadelphia).

2. Transversely-contracted pelvis, showing contraction al outlet (model in the llir>t Collection, University of

Pennsylvania). 3. Transversely-contracted pelvis, with absence ofsacrum (Hohl). i. Split pelvis Schauta)

5. Generally equally-contracted rachitic pelvis (Hirst Collection, University of Pennsylvania). 6. Generally-

contracted rachitic pelvis (Hirst Collection, University of Pennsylvania). 7. Typical flat rachitic pelvis Mut-

ter Museum, College of I'hysieiansi. The promontory of the sacrum projects so Jar forward that the true

transverse diameter is bisected by it. 8. Flat rachitic pelvis, with unusual descent of the promontory, rota-

tion of the sacrum, and lordosis (Mutter Museum, College of Physicians).
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Transversely-contracted Pelvis the Result of Imperfect Develop-
ment of both Sacral Alte.—This pelvis was first described in 1842 l<\-

Robert, and is generally known as the "Robert pelvis" (PI. 30, I

It is the rarest of all contracted pelves. Schauta was able to find bul six

examples recorded in childbearing women. Ferruta bas recenth reported

another case.
10 Herman gives eight as the number of recorded cases. The

anatomical conditions are the same as in the Naegele pelvis, except that l><>t!i

.sides of the sacrum are affected instead of one. Other parts of the sacrum

besides the alaa may show imperfect development. There is a case reported in

which the whole lower portion of the bone was absenl (PI. 30, Fig. 3). The
sacrum in this pelvis is extremely narrow, and the posterior superior spinous

processes of the iliac bones are broughl close together. The degree of con-

traction in the transverse diameter is so extreme that natural labor is out of

the question. An asymmetry of the Etoberl pelvis has been observed, one

side showing a greater degree of the deformity than the other, and thus

approaching the type of an obliquely-contracted pelvis.

The cause of this deformity is an absence of the bony nuclei in the sacral

alse <»(' both sides. Secondarily, as in the Naegele pelvis, there is apt to be

an ankylosis of the sacro-iliac joints. That this ankylosis is secondary and

not primary is demonstrated by the same condition which proves that anky-

losis is not a primary cause of* the oblique contraction and ill-development of

one side in the Naegele pelvis— namely, a displacement of the ilia on the

sacrum necessarily occurring before the ankylosis.

The treatment of labor obstructed by a transversely contracted pelvis of

this kind is ( 'csarean section.

Justo-major Pelvis.—A generally equally-enlarged pelvis may be found

in women of gigantic stature, but it may also he demonstrated in a woman
of medium height. The pelvis of the Xova Seotian giantess was large enough
to give passage to a child weighing 28| pounds. The largest pelvis that has

ever come under the writer's notice was found in a woman somewhat - below

the average height, without an abnormally great development of any other

portion of her frame.

Diagnosis.—The diagnosis of a justo-major pelvis is made mainly by exter-

nal measurements. If all of them arc found far in excess of the normal while

preserving their normal relative proportion, the diagnosis of a justo-major

pelvis is justifiable. The internal examination, if considered necessary, will

show that the promontory is quite inaccessible, and that it is much more dif-

ficult than common to reach the lateral pelvic walls. This anomaly of the

pelvis does not, of course, obstruct labor; on the contrary, it predisposes to

precipitate delivery, although the resistance of the .-oft parts mav be quite

sufficient to delay the process considerably, even though the pelvis present no

obstacle 1 whatever. During pregnancy it is noted that the uterus ha- a tend-

ency to sink deep within the pelvic canal, so that pressure-symptoms of the

pelvic viscera and blood-vessels are common in the latter week- of gestation,

and these symptoms may become SO exaggerated as to make locomotion diffi-
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cult. In labor there may be noted anomalies in the mechanism dependent

upon insufficient resistance to the engagement of the head. Thus imperfect

flexion at the superior strait may be observed, and there may be a tardy

rotation of the head on the pelvic floor.

Split Pelvis.—The split pelvis, which is due to a defect in the develop-

ment of the lower portion of the trunk in front, is almost invariably associated

with exstrophy of the bladder. This pelvis has very rarely been observed in

the childbearing woman ; there are on record but seven examples complicating

labor. This form of pelvis presents no obstacle in parturition. There are the

same peculiarities in labor as in the justo-major pelvis—namely, a tendency to

precipitate birth, and anomalies in the mechanism the result of imperfect

resistance. After labor it is almost certain that there will be a prolapse of

the uterus. The diagnosis of this deformity presents no difficulties, and no

obstetric treatment is called for in labor (PI. 30, Fig. 4).

The Rachitic Pelvis.—In the healthy life and growth of bones two

opposed processes are found : on the periphery there is an active proliferation

of cells to form the bone-structure, while in the interior, bone-substance is

being constantly absorbed by the marrow. In rachitis the absorption of bone-

substance goes on more rapidly than it does in healthy bone, and at the same

time there is in the periphery a very much more rapid proliferation of cells,

which do not, however, develop normal bone-structure. Their growth and

multiplication result in the formation of an osteoid material poor in lime-salts

and much more pliable than healthy bone. The result of this pathological

process in the pelvic bones is to make the pelvis more sensitive than it should

be to the mechanical forces that are brought to bear upon it.

In the rachitic pelvis the size and shape of the pelvic canal are modified by

three factors : the pressure from the trunk above and the counter-pressure from

the extremities below ; the pull on the pelvic bones by ligaments and muscles

;

and an arrested development the consequence of an interference with normal

growth that this disease occasions.

Characteristics—The effect upon the shape and size of the pelvic canal of

rachitis in the pelvic bones is not uniform. Several varieties of contracted

pelvis may result. The commonest is the flat pelvis with some contraction of

all the diameters, but a most marked diminution in the antero-posterior

diameter (PI. 30, Fig. 7). There may, in addition to this common form, be

found a simple flat rachitic pelvis without alteration of the transverse diam-

eters, a generally equally-contracted rachitic pelvis (PI. 30, Figs. 5, 6), and a

so-called " pseudo-osteomalacic " pelvis, in which the effect seen in osteomalacia

is produced by pressure upon the bones softened by rachitis. There are other

rare forms of asymmetrical development, in connection usually with spinal

disease of rachitic origin, that will be described elsewhere.

Characteristics of the Flat, Generally-contracted Rachitic Pelvis.—The

sacrum is pressed forward and downward between the iliac bones, and is

rotated on its transverse axis, mainly by the pressure of the trunk upon it,

but partly by the pull downward of the psoas muscles upon the spinal column
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l. Flat rachitic pelvis, shoving anterior i-< -sit i« >n ofacetabnla [Matter Maseam, College of Physicians,

Philadelphia). •!. Plat rachitic pelvis, showing relative measurements of antero-posterior and transverse

diameters at inlet (Matter Museum. College "1" Physicians). 3. Flat rachitic pelvis with bowed ffemi
-

ter Museum, College of Physicians). 4. Plat rachitic pelvis, showing relative measurements of inlet and
outlet (MUtter Museum, College of Physicians). 5-7. Pseudo-osteomalacia.
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and the pull upward upoo the posterior surface of the sacrum by the erectoree

spins muscles (PI. 30, Fig. 8). The effect of this movement would uaturally be

to throw the tip of the sacrum and the coccyx directly backward, so that the pos-

terior surface of the sacral bone would run an almost horizontal course as the

woman stood upon her feet. The attachments <>f the sacro-sciatic ligaments

and muscles to tin- lower sacrum and coccyx, however, prevent this backward

movement of the hone as a whole, and, pulling the lower portion of the bone

forward, cause a sharp bend in it, usually at the junction of the fourth and tilth

sacral vertebra-. The sacrum is narrowed in its transverse diameter, and the

lateral concavity of the anterior surface is effaced, by the forward movement
of the bodies of the vertebra? between the alae. The anterior surface of the

sacrum, indeed, may be convex from side to side. By the pull of the strong

sacro-iliac ligaments running- from the sacrum to the posterior superior spinous

processes of the iliac bones the latter are pulled downward and forward by

the descent of the sacral promontory, and are consequently made to approach

one another behind, but they do not keep pace with the movements of the

sacrum, and consequently project more prominently than common on either

side. The natural result of this movement forward and inward on the part

of the posterior superior portions of the ilia would be to throw the anterior

half of the innominate bones outward, but this movement is opposed by their

junction at the symphysis, and to a less degree by the attachment of Poupart's

ligament to their anterior superior spinous processes. The ilia, however,

restrained by a somewhat yielding force, are thrown to a certain degree out-

ward and backward, so that their upper edges run almost horizontally outward,

and the distance between their anterior spines becomes little less than, the

same as, or even greater than, the distance between their crests (PI. 30, Fig.

7). A further result of these combined forces pulling the innominate bones

inward and forward behind and holding them in place in front is to produce

in them an abnormal curvature, as in the case of the sacrum, or as in a bow
bent between one's hand and the ground (PI. 31, Figs. 3, 4). The point of

angulation or greatest curvature is found on the ilio-pectincal line, back of

the median transverse line of the pelvic inlet, near the sacro-iliac joints.

On account of the flexion of the innominate bones the transverse diameter

of the rachitic pelvis is relatively increased, but as the whole pelvis is com-

monly below the normal in size, this diameter rarely exceeds, if, indeed,

it equals, the normal transverse measurement. A further consequence of"

the exaggerated curvature of the innominate bones is to throw the ace-

tabula forward, so that the counter-pressure of the lower extremities is

exerted more antero-postcriorly than in the normal pelvis (PI. 31, Fig. 1).

The pubic rami and the symphysis are diminished in height and show a

lessened slant outward. The cartilage at the junction of the symphysis

projects inward upon the pelvic canal, standing out above the level o( the

bones to such a degree that it is sometimes a source of injury to the head or to

the maternal structures. The force of resistance at the symphyses to the out-

ward movement of the innominate bones sometimes bends the ends of the
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pubic bones inward upon the pelvic canal, giving to the pelvic inlet the shape

of a figure 8. From the traction of the adductor and rotator muscles of

the thigh upon the tuberosities of the ischiac bones (increased in rachitis by

the positions of the acetabula and the bowing of the femora), the latter are

pulled outward and forward so that the pubic arch is greatly widened and

the transverse diameter of the pelvic outlet is increased (PI. 31, Fig. 4). The

antero-posterior diameter of the outlet is somewhat diminished by the excess-

ive perpendicular curvature of the sacrum, but the contraction is relatively

much less than in the conjugate of the inlet. The whole pelvis is tilted

forward on its transverse axis, so that the inclination of the superior strait

is increased and the external genitalia are displaced backward.

The bones of a rachitic pelvis are usually slighter and more brittle than

common. They may, perhaps, show no peculiarities in structure, or in rare

cases they may be found much thicker and heavier than normal.

In the generally equally-contracted rachitic pelvis—a rare type—is seen

mainly an arrest of development, the consequence of rachitis in very early life,

which retarded growth without much affecting the shape of the pelvic inlet and

canal, from the fact that the pelvis had not been subjected to the pressure of

the trunk during the active stage of the disease, because it ran its course to

complete recovery before the child attempted to sit up or to walk. Possibly

also the disease in some of these cases is not severe and lasts but a short time.

As the deformity is the result of arrested development, we find a transverse

contraction as in the fetal ill-developed pelvis (PI. 30, Figs. 5, 6).

The diagnosis of the rachitic origin of this type of pelvis is made by the

relations of iliac spines to crests, by the history of rachitis in early infancy

perhaps, and possibly by the signs of the disease in other portions of the body.

In the pseudo-osteomalacic pelvis the rachitis has been severe in character

and long continued. Efforts to walk have been made while the disease was

in active progress, and possibly the weight of the trunk has been exaggerated

by attempts to carry heavy burdens. As a consequence of the pressure of the

trunk and the counter-pressure of the lower extremities the pelvis bends to an

extreme degree under the forces imposed upon it, The sacrum sinks far down

into the pelvic canal and is sharply curved or bent from above downward

;

the innominate bones are bent at a sharp angle laterally, and the acetabula are

pressed inward upon the pelvic canal. When at length the bone disease has

run its course the pelvis is firmly set, by the hardening of the bones, in its

unnatural position and shape. The differential diagnosis between this pelvis

and the true osteomalacic pelvis is made by the direction of the iliac crests, by

the firm constitution of the bones after the disease has been arrested, and by

the signs of rachitis in other portions of the body. Osteomalacia, besides, has

certain peculiarities of its own that enable one to recognize it without difficulty

(PI. 31, Figs. 5, 6, 7 ; PI. 32, Fig. 1).

Diagnosis.—The diagnosis of a rachitic pelvis is made by external and

internal measurements, by palpation of the exterior and interior of the pelvis,

by the woman's history, and by her appearance. An individual who has had
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1. Pseudo-osteomalacia. 2. Rachitic pelvis with contracted anteroposterior diameter throughout the pel-

vic canal (Mutter Museum. College of Physicians, Philadelphia). 3. Pendulous belly of rachitis (Charpen-

tier). 4. Rachitic pelvis with double promontory Mutter Museum, College of Physicians . 5,6. Minor grades

of osteomalacic pelves. 7. Osteomalacia, Bhowing asymmetrical contraction at outlet.
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rachitis in childhood is usually of small stature, with short, thick, carved

extremities, a low broad brow, a large square head, a flat nose, a "chicken

breast/' and enlarged joints. The Lumbar lordosis and the rotation of the

sacrum produce a sway-back, mosl uoticeable when tli*- woman lies on her

back upon a bard surface. When she stand- ered the pregnant uterus near

term tails abnormally forward and downward, on acts t of the short abdo-

men and lack of engagement of the presenting part (PI. 32, Fig. 3). The most

characteristic facts in her history are that she walked first :it three or four

years of age and was late in getting Iht teeth. By the pelvimeter the

normal relation between the iliac spines and crests is found disturbed. The

difference in distances between the Conner and between the hitter is much

reduced. The posterior superior spinous processes are approximated, and the

Fig. 21.—Appearance during life of the high- Fig. 2'\—Skeleton of a rachitic dwarf (Medical

est grade of rachitis: pseudo-osteomalacia (Pip- Museum, University of Pennsylvania).

pingskjold).

depression under the last spinous process of the lumbar vertebra approaches

or is actually in the line drawn between them. The external antero-posterior

diameter of Baudelocque is below the normal. Internally, the diagonal eon-

jugate is found considerably reduced. The symphysis has less of a slant out-

ward than it should have, the promontory is found low and prominent, the

sacral bone is sharply bent upon itself, and the pelvic canal is remarkably

shallow. On account of the increase in the conjugate-symphyseal angle due

to the lessened slant outward of the symphysis, at least 2 centimeters should

be subtracted from the diagonal conjugate. The difference between the two

would be greater were it not for the low situation of the promontory, which

compensates to a certain extent for the lessened slant of the symphysis, but

does not entirely neutralize it. A double promontory in these pelves is not

4
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uncommon (PI. 32, Figs. 2, 4). If found, the measurement should be taken from

the promontory nearest the symphysis. Occasionally the lordosis of the lum-

bar vertebra?, the result of spinal rachitis, is so great as to constitute itself an

obstruction above the pelvic inlet. In such a case the effective conjugate must

be taken from a point above the sacrum to the symphysis pubis (PL 30, Fig. 8).

Influence on Labor.—The influence on labor of a flat rachitic pelvis is much

the same as the influence of a simple flat pelvis, except that the contraction,

and consequently the obstruction to labor, is greater in the rachitic form, and

that the promontory of the sacrum is more prominent and more sharply

defined. The anomalies of mechanism at the inlet are the same in both forms

of pelvis, but they are exaggerated in the flat rachitic pelvis. As soon as the

obstruction at the inlet is overcome the descent of the head and its escape is

more rapid in the rachitic pelvis, because of the shallow canal and the expanded

Fig. 26.—Pressure of the promontory upon the head in a contracted pelvis (Smellie).

outlet. Injuries to the child's head and to the maternal tissues from pressure

are common. In the former a sharp indentation may be seen on that portion

pressed against the promontory in the efforts to secure engagement (the

so-called "spoon-shaped" depression, with fracture of the parietal bone
;

Figs. 22, 26, 27). Localized necroses are not infrequently seen in the mater-

nal structures where they have been nipped between the child's head and

prominent portions of the pelvic bones—namely, in the cervical tissues over

the promontory, or very rarely in the posterior vaginal vault, aud in the ante-

rior vaginal wall behind the symphysis and the ridge of the pubic bones.

When the slough separates openings may be established between the birth-

canal and the peritoneal cavity, the bowel, the bladder, and a ureter.

Osteomalacic Pelvis.—Osteomalacia, a soft condition of the bones in

consequence of an osteomyelitis and an osteitis, is exceedingly rare in
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America. There are certain pan- of the world where it i- frequently seen,

notably Italy, Germany, and Austria, bul in America there are but three

or four examples on record. The bones of the pelvis in this disease become

so soil thai they yield to every force imposed upon them. They bend before

the pressure of the trunk from above, the extremities from below, and the

pull of the muscles attached to the pelvic bones. The flexibility of the

pelvis in extreme cases of osteomalacia can be appreciated when it i- stated

thai the superior iliac -pine- may be benl backward until they touch the spinal

column; the horizontal rami of the pubis may lie pushed inward until they

almost obliterate the pelvic inlet
;
and the tuberosities of the ischium mav be

approximated until they nearly close the pelvic outlet. Not only are the pelvic

walls so compressed that they almost obliterate the pelvic canal, hut the

spinal column also, sinking under the weighl of the trunk, bends far forward

Fii . -Overlapping of the cranial hones in a Futile attempt t<

a rachitic pelvis (Smellie).

superior strait of

and descends low into the pelvis, occupying the little remaining room in the

inlet and canal, and becoming itself a serious obstruction to the engagement of

the presenting part. From the lateral pressure of the thigh-bones the ischia and

pubes are pushed inward and backward, making by the former movement a

sharp beak-like projection of the pelvic inlet between the pubic rami, and by

the hitter much diminishing the size of the pelvic canal (PI. 32, Figs. 5, 6, 7).

The sacrum is rotated on its transverse axis and is driven low into the pelvic

canal—an exaggeration of the movement seen in a rachitic pelvis. The lower

portion of the sacrum and the coccyx are pulled sharply forward by the mus-

cles attached to them, so that the sacrum is bent at a .-harp angle in its lower

third. The innominate hones are bent laterally at a point slightly anterior

to the sacro-iliac junction, and the iliac hones mav he folded upon themselves

horizontally. The inclination of the pelvis as a whole is much increased.
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The diagnosis may be based upon the following symptoms : The disease

begins usually during pregnancy or lactation, with dull aching pains in the

extremities, the back, the lumbar region, and over the anterior portion of the

pelvis. Every movement increases these pains. As the disease progresses

the bones of the spinal column are so bent and compressed that the individual

is diminished in stature to an extraordinary degree. She may lose as much as

Fig. 28.—Hirst's case of osteomalacia (front and profile views in different perspective).

a foot and a half in height (Fig. 28). The gait of an osteomalacic patient is

peculiar. In order to compensate for the approximation of the thighs brought

about by the collapse of the pelvis the individual must turn almost through a

half circle in order to bring one foot in front of the other. Upon examination

of the pelvis tenderness upon pressure is discovered over its anterior wall. The

flexibility of the pelvic bones may be demonstrated by direct pressure, and an
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1. Exostoses at the sacro-iliac junctions. 2. Knob like exostosis on the promontory (Schauta). 3. Acan-

thopelys. i. Rachitic pelviswith abnormal but blunt projection of ileo-pectineal eminences (Matter Mu-

seuin, College of Physicians, Philadelphia). 5. Enchondroma (Behm). 6. Fracture of the pelvis Otto). 7.

Fracture of the acetabula in consequence of coxalgia (Otto). B. Fracture of the right ala of the sacrum

(Fritsch).
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interna] examinati liscovera in the early stage of the disease the peculiar

beak-like space behind the symphysis, and later the almosl entire obliteration

of the pelvic outlet and canal by the sinking in of tin' pelvic walls, if it is

possible to make a satisfactory internal examination of the pelvis, tin- low

position and the projection of the promontory at once attract attention, and

the sharp angulati n the anterior face of the sacrum can be felt. On
account of the exaggerated inclination of the pelvis it may be necessary to

make an examination with the patient upon her side. An osteomalacic pelvis

has been taken for a kyphotic, a Robert, a pseudo-osteomalacic, a cancerous, or

a fractured pelvis, but a careful, methodical examination of the patient will

always lead to a correct diagnosis.

Influence upon Labor.—The results of labor in osteomalacic pelves show

Fig, 29. Cystic enchondroma (Zweifel). Fig. 80.—Button-like exostosis on the promontory (Schauta).

that the obstruction is a serious one in spite of the flexibility of the pelvic

bones, by reason of which flexibility in some cases the head can distend the

pelvic canal sufficiently to pass through. In 85 cases collected by Litzmann

forty-seven ended fatally. In another series of 128 cases the labor had a

spontaneous termination in twenty-seven ca-cs, in four there was premature

delivery, and in five abortion ; four times the labor was naturally terminated
;

in eight cases version was performed, in four the child was extracted by the

feet, in twentv-tive forceps was employed, in eleven craniotomy was performed,

and in thirty-six Cesarean section; rupture of the uterus occurred in live

women before any operation was undertaken. In still another series of cases

reported from Milan the flexibility of the pelvis was so great that the child

was delivered in onlv two instances by Cesarean section. flic most successful
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treatment is Cesarean section, and the operator should at the same time remove
the ovaries, or, what is better, do a complete Porro operation. It is beyond
dispute that the cessation of sexual functions favorably modifies or actually

cures the disease.

Tumors of the Pelvis.—The commonest pelvic tumors are bonv excres-

cences, usually found over one of the pelvic joints. The excrescences are orig-

inally cartilaginous projections which become ossified by an extension of bonv
tissue from the two bones between which they lie. These exostoses may be

found over the sacro-iliac joints, over the symphysis pubis, and over the prom-

ontory of the sacrum (Figs. 30, 31 ; PI.

\ 33, Figs. 1, 2). They may attain the

I size of a pigeon's egg, though they are

-
"

^s*^ usually not larger than a pea or a nut.

In the exostoses occupying the seat of

^X—. . the pubo-iliac junction, directly above

_.-^ ^-^ the acetabula, the bony growth is apt

to assume a sharp, thorny shape, pro-

Fig. 31.-Exostosis on the symphysis (Schauta). jecting with its point into the pelvic

inlet. Kilian was the first to direct

attention to this fact; he called a pelvis thus deformed " acanthopelys" (PI.

33, Fig. 3), or a "pelvis spinosa." Another possible seat for a bony projec-

tion is along the crests of the pubic bones, the exostosis taking here the form

of a long, sharp edge, and probably owing its origin to an ossification of the

attachment of the iliac fascia, a transformation of tissue analogous to the ossi-

fication sometimes seen in Gimbernat's ligament. These bony outgrowths con-

stitute a serious form of obstruction in labor, not so much from their encroach-

ment upon the room of the pelvic inlet as from the sharply-localized pressure

which they exercise upon the maternal structures and upon the fetal head. In

the four cases reported by Kilian, death, it was claimed, resulted in each case

from a perforated uterus. Other tumors of the pelvis offering an obstruction

in labor are enchondromata, fibromata, sarcomata, carcinomata, and cysts (Fig.

29 ; PI. 33, Fig. 5). These tumors are rare, and their importance as an obstacle

in labor depends, of course, upon their size. Cysts of the pelvis are formed

usually in sarcomata and in enchondromata, or are hydatid cysts. Cancer of

the pelvic bones is always a secondary growth or is metastatic. It may result

in a number of small tumors in the bony pelvic walls, or may take on the form

of cancerous infiltration with a consequent softening of the bones like that of

osteomalacia. The treatment of labor obstructed by tumors of the pelvis is

ordinarily Cesarean section. There is one case on record (Abernethy's) in

which the tumor, an enchondroma, was removed by an incision in the posterior

vaginal wall, but in the vast majority of cases these growths cannot be reached

or cannot safely be excised. In 49 cases of labor obstructed by a pelvic

tumor 50 per cent, of the women and 90 per cent, of the children lost their

lives (Winckel i.

Fractures of the Pelvis.—Out of 13,200 fractures reported from nine
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large hospitals in America and in Europe, bul 0.8 of one per cent, were

fractures of the pelvis When one considers thai almosi all grave injuries of

the pelvis <i h I fatally, the rarity of a pelvic deformity dependent upon :t

united fracture of a pelvic bone in a woman of childbearing age may be

appreciated. Most frequently the fracture is found in the pubes, next in the

ilium, next in the ischium, next in

the acetabulum, and least frequently

of all in the sacrum. The effecl of a

fracture of the pelvia upon the shape

and size of its canal depends on the

situation of the fracture, and may be

due to distortion of the pelvic walls,

to excessive callus-formation, or to

ossification of the pelvic joints near-

est the seat of fracture. I n a fracture

of the acetabulum the result of hip-

joint disease the head of the femur

may project into the pelvic canal (PI.

.'>.*5, Fig. 7). Fracture of tho pubes

results in an irregular distortion of

the pelvic inlet, most marked, of

course, on the injured side (PI. 33,

Fig. 6). A fracture of the upper

portion of the sacrum may result in FlG - 32-—Transverse fracture of the sacrum with

, ,
.. , . , ., . /T^. .snoiKlvinlistlK'tic di'iorinity (Neugebauer).

a spondylolisthetic deformity {rig.

32). Fracture of the lower portion of the sacrum is followed l>y a dislo-

cation of the lower fragment inward. In a case seen by the writer the lower

half of the sacral hone was turned in at right angles to the rest of the bone by

the pull of the pelvic muscles attached to it. A fracture of the sacral alas may
cause an oblique contraction of the pelvic inlet like that of the Naegele pelvis

PI. 33, Fig. 8). Neugebauer 11 reported an extraordinary case of bilateral

fracture of the pubic rami in which there was union with callus-formation on

one side and an ununited fracture on the other, the fragments moving on one

another 2 or 3 centimeters when the woman walked.

Caries and Necrosis.—The only effect of this disease of the pelvic hone-

is the production, in rare cases of tuberculosis of a sacro-iliac joint, of an

oblique contraction of the pelvis. When the sacro-iliac joint is affected the

ultimate result is the same as that produced by imperfeel development of the

sacral al:e in a true Naegele pelvis. There is loss of tissue, ankylosis of the

joint, and an arrest of development in the affected part if the disease occur- in

early childhood.

Ankylosis and Relaxation of the Pelvic Joints.—Synostosis may
develop in any of tho pelvic joints ; in the symphysis it occur- not infrequently,

and often at an early age. A number of operators have encountered this dif-

ficulty in attempt- recently to perform symphysiotomy. In otherwise unob-
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structed labor synostosis of the pubic symphisis is not a serious condition,

although it limits the slight expansion which every normal pelvis should

exhibit preparatory to and during labor.

If synostosis of the sacro-iliac joint develops in the individual's early

childhood, it is followed by ill development of the sacral alse on the affected

side, and of that portion of the innominate bone concerned in the formation

of the joint, an obliquely-contracted pelvis of the Naegele type being the

result; but such cases are rarer than those in which lack of development in the

sacral alae is the primary occurrence. If the synostosis of the joint occurs

after puberty, the effect upon the pelvis and upon the course of labor is prac-

tically nil. If both joints are early ankylosed, a form of laterally-contracted

pelvis like the Robert pelvis is the result. This kind of contracted pelvis is

rarer than the transversely-contracted pelvis due primarily to lack of develop-

ment in the sacral alse.

The sacro-coccygeal joint becomes ankylosed, as a rule, between the thir-

tieth and fortieth years, but as the joint between the first and second coccygeal

vertebrae is ordinarily unaffected, the pelvic outlet is capable of expansion

during labor in its antero-posterior diameter nearly as well as if the sacro-

coccygeal joint were normal. Rarely there is an ankylosis of all the coccygeal

joints along with that between the sacrum and the coccyx. In these cases

labor can be terminated only by a fracture of the coccyx or a rupture of a

sacro-coccygeal joint, usually the first. The expulsive forces of labor may
be sufficient to cause this fracture, and the bone has been heard to give

way with a loud crack as the head was passing through the pelvic outlet.

This accident, however, is more likely to be caused by the artificial extrac-

tion of the head.

An abnormal relaxation of the pelvic joints may be a simple exaggeration

of that natural process by which the pelvic canal is made somewhat expansible

preparatory to labor. It is more likely, however, to be due to some patho-

logical condition within the pelvic joints, as an inflammatory process followed,

perhaps, by suppuration, the collection of fluid within the joint, osteomalacia,

caries, or new growths. In pregnancy the pathological relaxation of the

pelvic joints may occasion some difficulty in locomotion. During labor an

exaggerated relaxation of the joints predisposes to their rupture.

The Spondylolisthetic Pelvis.—The spondylolisthetic pelvis was first

described in 1839 by Rokitansky, who reported two cases; Kiwisch and

Kilian followed with a description each of a specimen ; but we owe our

knowledge of the condition mainly to the indefatigable researches of Neu-

gebauer, 12 who collected more than ninety cases and specimens, and to the

discoveries of Lane, who has done much to clear up the etiology. The name

"spondylolisthesis" * indicates the condition—a slipping down or dislocation

of the vertebra?. To affect the pelvis the spondylolisthesis must be in the

lumbo-sacral region (Figs. 33-35).

Characteristics—As the name denotes, there is a dislocation of the last

* Girovdvloq, vertebra, and i'/dsdr/ou;, a slipping out or down.
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lumbar vertebra in front of the sacrum, the body of the former slipping down
in front of the first sacral vertebra, so thai it- inferior border, or in advanced

rases its anterior surface, comes in contact with the anterior face of the sacrum,

to which it becomes united by bony union. There is also, of necessity', an

exaggerated lordosis of the lumbar vertebra and a descent into the pelvic inlet

of at Ira-t the li>urtli and third, and even of the second, lumbar vertebra;,

which diminish by their bulk and anterior projection the antero-posterior

diameter of the pelvic canal. It is only the body of the lasl lumbar ver-

tebra that is displaced, and not the arch, held fasl by the lower posterior

articular surfaces, nor the lamina' surrounding the spinal cord, so that the

latter does not necessarily suffer compression by the displacement of the ver-

tebra;, although this result has been noted in a few cases Fig. 34 . To
allow the displacement of the body of the last lumbar vertebra the inter-

FlG. ::".—Spondylolisthesis, well marked (Schauta).

Pig. 34.—Spondylolisthesis, beginning (Sehautai

Pig. :v>.—Last lumbar vertebra of spondylo-

listhesis (a) contrasted with a normal tilth lum-
bar vertebra (Neugebauer .

articular segment of the spinal arch and the pedicles are enormously

lengthened from behind forward and are bent at an angle downwan 1 i Fig.

35). After a time this segment may exhibit a transverse fracture or a

solution of continuity from pressure and attrition. The deformity is always

gradual in development. If it develops during the childbearing period,

successive labors become increasingly difficult, As the vertebra descends it

pushes the sacrum backward and downward, and with it depresses the pos-

terior portion of the pelvic brim. To compensate for this movement the

anterior half of the pelvic brim rises and the height of the symphysis is

increased. This movement of the pelvis diminishes very markedly its inclina-
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tion, and disturbs the normal relationship between the bones and the soft

structures that overlie them. The base of the triangle formed by the pubic

hair in women is well below the upper edge of the symphysis, and the exter-

nal genitalia are so pulled forward that the vulvar orifice is directed anteriorly

as the patient sits or stands. There are, moreover, the same displacements of

the pelvic bones that are seen in kyphosis—a rotation backward of the sacrum

on its transverse axis, and a rotation outward of the upper portions, and

inward of the lower portions, of the innominate bones on their antero-pos-

:
*-'

Fig. 36.—Winckel's case of spondylolisthesis of moderate degree.

terior axes. The descent of the lumbar vertebrae drags the large arteries of

the lower trunk into the pelvic inlet, so that the iliac vessels and the bifurca-

tion of the aorta can be felt in the vaginal examination. The degree of con-

traction in the conjugate diameter of the inlet depends upon the descent of the

last lumbar vertebra and the degree of the lordosis. The contraction is usually

not excessive, but it may be so great as to preclude the possibility of the engage-

ment of the fetal head.

Etiology.—The etiology of spondylolisthesis at the lumbo-sacral junction is

still involved in considerable obscurity. It has been attributed to direct

injuries of, and to faults of development or ossification in, the interarticular

segments of the spinal arch. It is certain that these are predisposing causes,

but the observations of Lane appear to demonstrate that the commonest cause

of this deformity is an exaggerated pressure from the trunk above exerted

often upon healthy bone. As the result of this pressure a joint is formed in

the intervertebral disk, and the interarticular segments of the last lumbar

vertebra undergo stietching, pressure, angulation, and atrophy until the bone
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i- actually severed. Following or accompanying these changes in the arch,

the body of the last lumbar vertebra is displaced farther and farther down-

ward and forward,

Frequency.— Neugebauer has collected 1 1 5 cases, to which number \\ illiam-

:ii|i|c(1 8. Of these 123 cases, 8 occurred in men.

Diagnosis.—The diagnosis of a spondylolisthetic pelvifi is not easy, and

can be made only by close attention to the patient's history, by a careful

observation of her appearance, by an internal and external examination of

the pelvis, and by pelvimetry. In the history of the case it may appear that

the individual was the subject "t a serious accident, such a- a fall from a

height or a fracture of the pelvis by the passage over it of a heavy weight,

or it may !><• learned that she has carried excessively heavy burdens for a long

time. The woman's height is diminished and the length of the abdomen is short-

ened. Viewing the patient from behind, then' appears what is called the sad-

dle-shaped or "sway" back, the lumbar vertebrae projecting visibly far forward

I

Fig. 37.—Ahlfeld's case of spondylolisthesis. Fig. 38. Breisky's case of si

and being displaced downward, throwing into bold relief the posterior superior

spinous processes and the rims of the iliac bones, and producing quite a < 1< < p

furrow along the course of the spinous processes of the lumbar vertebra;. The

apposed articular processes of the first sacral and the last lumbar vertebrae

stand out as button-shaped prominences on the inner surface of the posterior

rims of the ilia. The buttocks are flat and are pointed below, giving to the

region a cordiform appearance. In front there is a pendulous belly
;

a deep

crease is observed running across the lower abdomen a short distance above

the symphysis. Laterally, the floating ribs are seen almost to rest upon the

crests of the ilia or actually to sink between them, and the soft structures of the

Hanks are thrown outward in prominent folds. The trunk is shortened, and

the limbs appear relatively too lone,- (Figs. 36-38). The patient's body

being thrown forward l>y the deformity of the spine, an effort to maintain an

equilibrium is made by carrying the shoulders far back ; as the individual walks
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a disposition to fall forward may be noted, and she will state perhaps that she is

unable to carry any load upon her arms in front of her body, for fear of toppling

over upon her face. She may also complain of a grating sensation and sound

in the small of the back (crepitus). The gait is peculiar; the toes are not

turned outward, and the feet are swung around one another so that the foot-

prints fall in a straight line. Upon an internal examination of the pelvis

—

best conducted, according to Neugebauer, in an upright or lateral position—the

lordosis of the lumbar vertebrae is at once discovered. The angle formed by

the attachment of the last lumbar vertebra to the sacrum may be detected

with ease, and it is noted that the body of this vertebra does not possess

lateral projections, transverse processes, or alse. By their absence one is

sure that he is not feeling a projecting promontory. Pulsating iliac arteries

can be felt, and it is possible even to reach the bifurcation of the aorta—

a

symptom first pointed out by Olshausen. But the symptom is not pathogno-

monic. The same sign is exhibited in the extreme lordosis of some rachitic

pelves and of the osteomalacic pelvis, also in lumbo-sacral kyphosis and in

some cases of dorso-lumbar kyphosis.

The external palpation of the pelvis reveals the absence of inclination. A
measurement of the pelvis will show a marked diminution in the external

conjugate diameter, an increased height in the symphysis pubis, an increased

distance between the posterior superior iliac spines, and a diminished distance

between the anterior iliac spines and the crests. There is also some diminu-

tion in the diameters of the outlet. The internal conjugate diameter must

be measured from the lumbar vertebra nearest the symphysis pubis—usually

the fourth. This is called the " false " or " effective " conjugate diameter of

the spondylolisthetic pelvis. On account of the decreased inclination of the

pelvis it is not necessary to subtract more than the ordinary sum from the

diagonal conjugate. In fact, the diagonal conjugate may approach very nearly

the length of the true, or may actually measure less than it.

Influence upon Labor.—The influence of a spondylolisthetic pelvis upon

labor is that of a flat pelvis. The obstruction in the former may be overcome

more easily on account of the bow-like shape of the projecting vertebra and

the coincidence of the uterine and pelvic axes. The obstruction to labor

depends entirely upon the projection of the lumbar vertebrae. This projec-

tion may be so slight as scarcely to influence the progress at all, or it may be

so great as to make delivery by the natural channel quite impossible. There is

noticed in labor something; of the same mechanism that is seen in the flat

pelvis for the purpose of overcoming the obstruction—namely, decreased

flexion, transverse position, and exaggerated lateral inclination of the head.

On account of the forward dislocation of the external genitalia and of the

pelvic floor, lacerations of the latter are the rule, and the tears are often com-

plete into the rectum. This liability to injury is explained by the fact that

the presenting part impinges directly upon the middle of the pelvic floor as

it descends the birth-canal, instead of being directed forward to the vulvar

orifice. Fistulae of the anterior vaginal wall are likewise common, from the



DYSTOI I \. I'l.VII 31

1. Contracted outlet of a kyphotic pelvis (Barbour). 2. Kyphotic pelvis from above (Barbour

Lumbosacral kyphosis (pelvis obteeta). 5. Asymmetrical contraction of the outlet from kyphoscoliosis.

6-8. Types •>( Scoliotic rachitic pelves.
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localized pressure to which this region is subjected while the head is passing

the obstruction at the inlet. The presenting part is thrown forward by the

projecting vertebra?, and is received upon the prominent ridge <>f the pubic

bone, greater in height and higher in situation than in the normal pelvis.

Treatment of Labor Obstructed by Spondylolisthetic Pelvis.—The manage-

ment of labor in these cases is governed by the same principles that obtain in

the management of labor in a flat pelvis. If the effective

conjugate is over 9.5 centimeters, the woman can be deliv-

ered spontaneously, by forceps, or by version. With an

effective conjugate of between 7 and 9.5 contimeters the

induction of premature labor and the performance of sym-

physiotomy must be considered; or craniotomy should be

done if the child is dead. If the effective conjugate is

at or under 7 centimeters, delivery must be effected by a

Cesarean section. These rides presuppose, of course, a

child of average size.

Kyphosis.—The kyphotic pelvis was first adequately

described in 1865 by Breisky, although its peculiarities

had been recognized before by Litzmann in 1861 and by

Neugebauer in 1863. The condition was called by Herr-

gott " spondyl-izema," a name adopted by Xeugebauer and

others (Fig! 39; PI. 34, Figs. 1, 2).

Characteristics.—The degree of deformity in a kyphotic

pelvis depends upon the situation of the hump : the nearer

this is to the sacrum, as a rule, the greater is the deformitv

in the pelvis. Ordinarily the kyphosis will be near the

dorso-lumbar junction. There is a compensating lordosis

of the lumbar spine, but not enough to keep the centre of

gravity of the trunk from being too far forward. In con-

sequence the weight of the trunk is transmitted in a direc- il" s»-—Kyphosis:

.
°

,
greatest transverse di-

tion from before backward, so that the sacrum is rotated ameter at outlet, 7 cm.
., . . j. ,. ,i />,, (Mutter Museum, col-

on its transverse axis in a direction the reverse of that seen ],.._,,, ,,,- physicians,

in rachitis—namely, backward and downward. The result Philadelphia).

of this movement is to make the sacrum straighter, narrower, more curved from

side to side, and longer (PI. 34, Fig. 2), to pull the posterior superior spinous

processes of the iliac bones closer together, and to separate the anterior spines

more widely. The diminished width between the posterior superior spinous

processes is caused partly by the pull of the sacro-iliae ligaments. The sacrum

cannot move in any direction without dragging the ilium on each side 1>\-

these ligaments, thus approximating their upper posterior surfaces. It depends

also upon the narrowness of the sacrum. To compensate for the movement

of the upper portion of the sacrum backward, the lower portion of the bone

projects forward into the pelvic outlet. To preserve the body from tailing

fin-ward, the knees and thighs are slightly flexed and the pelvic inclination i-

almost entirely lost. This posture puts on a stretch the ilio-femoral liga-
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ments, which pull outward the upper portious of the innominate boues. To
compensate for the movement outward of the iliac bones, the lower segments

of the innominate bones move inward upon the pelvic inlet ; in other words,

Fetal head.

Spine of ischium.

Ischium.

Pubes.

Fig. 40.—Head arrested by spines of ischia in a kyphotic pelvis (Budin).

there is a rotation of the innominate bones upon their antero-posterior axes.

The result of these movements in the pelvic bones is to enlarge somewhat the

pelvic inlet, especially in its antero-posterior diameter, but to contract the

Fir;. 41.—Vertical section of kyphotic pelvis, showing the head arrested by the spines of the ischia

(Budin).

canal toward the outlet, where the diminution of the diameters is most

marked, especially in the transverse (PI. 34, Fig. 1).

In rare cases of lumbo-sacral kyphosis the upper portion of the sacral bone

may be involved in the necrotic process, and the sacrum may exhibit deform-

ities by destruction of its tissues (PI. 34, Figs. 3, 4). The other charac-

teristic deformities of the kyphotic pelvis are most marked in this type,

unless, as in one instance, the body is bent almost double, and it is necessary
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1. Luxation of right femur. 2. Congenital luxation of both femora. 3. Luxation of left femur on dor-

sum of ilium, with false joint above acetabulum, i. Congenital Luxation of i u >t h femora [photograph of

model). 5. Coxalgic pelvis (Miltter Museum, College of Physicians, Philadelphia). 6. Anterior dislocation of
femur. 7. Congenital dislocation of the femora. 8. Pelvic deformity, the result of double club-foot i Meyer"
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to rest the anterior portion upon an artificial support, as a cane. In this

the pelvis, although relieved of the weigh! of the trunk, is obstructed by the

overhanging Lumbar vertebra? to Buch a degree perhaps thai the inlel is practi-

cally obliterated (pelvis obtecfca). In all cases except the slightest of lumbo-

sacral kyphosis the projecting Lumbar -pine blocks 1 1 1 * pelvic inlet and seriously

obstructs labor. In -1 labors complicated by this deformity of tin- pelvis 66

per cent, of t lit- mothers and 75 per cent, of the children were Lost |
Winckel).

Influence on Labor.—The influence of the kyphotic pelvis upon labor is

usually not felt until the presenting part has descended to the pelvic floor.

In consequence of the shortened perpendicular diameter <>f the abdominal

cavity there is a tendency always to transverse position of the fetus in "I'm,

but this position is ordinarily corrected by the first few labor-pains.

Klein's-7
statistics, embracing 172 births in 95 women, give the head as

presenting in 95 per cent, of eases, and the breech in 2 per cent.

When the head arrives at the pelvic floor, if the occiput i- directed back-

ward, anterior rotation will very likely be prevented and there will be a

persistent posterior position. If the occiput is directed anteriorly, the

transverse diameter of the head may be caught between the approximated

tuberosities of the ischial- bones, and Labor be brought to an indefinite stand-

still (Figs. J<>, 41). .V posterior rotation of an occiput originally directed

anteriorly is not a rare occurrence. It occurred in 5 of Klein'- cases and 1

of the writer's. Occasionally spontaneous delivery is possible on account of

the extreme mobility of the pelvic joints in the kyphotic pelvis ; in any case,

as the progress of the head is retarded only when it reaches the pelvic outlet,

the labor ordinarily is easily managed. The application of forceps may be

sufficient to overcome the obstruction, but if it i- not. a symphysiotomy will

pretty surely do so unless the contraction i- extreme or asymmetrical. Should

the child he dead, craniotomy is readily performed with the head so accessible

as it is on the pelvic floor. Face presentations are comparatively frequent

—4 per cent, of the head presentations.

Diagnosis.—The diagnosis of a kyphotic pelvis presents no difficulties.

The hump-back is obvious, and the history i< easily obtained that the spinal

deformity was developed early in lite. The pelvic measurements diagnostic

of this deformity show an increased separation of the iliac crests and the ante-

rior spines, a diminished distance between tin- posterior superior -pine-, an

approximation of the tuberosities of the ischiac bones, ami some diminution

in the antero-posterior diameter of the pelvic outlet, ('are should always be

exercised to detect asymmetry in these pelves, to discover an arrested develop-

ment with general contraction, and to diagnosticate lateral contraction at the

pelvic inlet. These complicating deformities constitute often insuperable

obstacles in labor.

Management "/" /,"/<<</ in Kyphotic Pelves.—An exact measurement of the

pelvis is, of course, essential. If the child is of normal size, pregnancy may
be allowed to go to term in pelves measuring 8.5 centimeters and over in the

transverse diameter of the outlet. Anv a-vmniet rv of the i.-chia constitutes
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a serious complication. With a measurement in the transverse diameter of

the outlet of 8.5 centimeters to 6 centimeters, labor should be induced at

the thirty-sixth week. A measurement of 6 centimeters or under absolutely

indicates Cesarean section.

If the woman is first seen in labor at term, the head, if it is presenting,

should be allowed to descend to the pelvic floor, and the woman should be

encouraged to make vigorous expulsive efforts. If the occiput shows a ten-

dencv to rotate posteriorly, the movement should not be interfered with.

With a measurement of 8.5 centimeters or over the woman will probably

deliver herself spontaneously. Below 8.5 centimeters the forceps should be

tried cautiously, but symphysiotomy will probably be necessary. In no other

form of contracted pelvis is this operation so successful. The space gained

is about 4.5 centimeters. This operation, therefore, might be expected to be

successful in a transverse diameter of 6 centimeters or even a trifle less. If

the child is dead, or if the more serious obstetrical operations are not per-

missible, craniotomy should be performed, in case the forceps fail. Ver-

sion has given the worst results of all the obstetrical operations in kyphotic

pelves and is, therefore, contraindicated as a rule. Klein's statistics show

that in 60 per cent, of cases the labor must be terminated by operative

interference.

Prognosis.—In the minor grades of contraction the maternal mortality is

6.6 per cent. In the graver cases, 16 per cent. The mortality of the infants

varies in the different statistical tables from 36 to 49 per cent.

Frequency.—The kyphotic pelvis is said to be somewhat infrequent, but the

practitioner in active practice will surely encounter several examples in the

course of his career. The writer has had under his care 6 well-marked

cases of kyphotic pelvis, in 2 of which Cesarean section was necessary. In

the other 4 delivery was spontaneous. Klein found, in 42,113 labors, only 7

women with kyphosis—a proportion of 1 : 6016.

Scoliosis.—In the scoliotic pelvis there is some degree of oblique contrac-

tion. The innominate bone toward which the lumbar vertebrae are bent,

receiving the greater part of the weight of the trunk, is pushed upward,

inward, and backward by the extra pressure exerted upon it by the head of

the femur. The acetabulum on this side is displaced anteriorly and upward

;

the symphysis is pushed over on the opposite side. The degree of asym-

metry is rarely sufficient to constitute "an obstruction in labor. The sco-

liotic pelvis is, however, most often rachitic, and in addition to the asym-

metry of scoliosis there may be the contraction of a rachitic pelvis (PI. 34,

Figs* 6-8).

Kyphoscoliosis.—In a combination of kyphosis and scoliosis of the

spinal column the pelvis will show, perhaps, the combined features of

both, but the kyphosis, being of rachitic, not of carious, origin, is not

angular, and is situated high in the dorsal region, where it may be com-

pensated for entirely by lumbar lordosis (Fig. 334; PI. 36, Fig. 1). The
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l. Lumbo-dorsal kyphoscoliosis (Schauta). 2, Lordosis from paralysis of spinal muscles Birst). S. Skel-

eton of a girl with cozalgia (Medical Museum, University of Pennsylvania), i. Rear view. .">. Side view,
of an obliquely-contracted pelvis, the result of tuberculous disease in one knee-joint (Hirst), 6. Scoliosis

from unilateral atrophy of the spinal muscles | Hirst).
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kyphoscoliotic pelvis is usually an asymmetrically contracted rachitic pelvis

| PL 35, Fig. 1 |.

Lordosis.— Primary lordosis uol the result of pelvic deformity or of

spinal disease is very rare Aside from some illustrations of it in an arti-

cle by Neugebauer (loc. cit.)
f
the writer

knows of no reference to the subject

except his own - PL •"><>, Fig. 2)." [t

may readily be seen what an influence

this deformity would have upon coition

and parturition, and how it might be an

insuperable obstacle to natural comple-

tion of the latter.

Anomalies due to Diseases of the

Subjacent Skeleton: Coxalgia.—The

deformity of the pelvis due to coxalgia

in early childhood is of two types. In

one there is an oblique contraction by a

displacement of the innominate bone on

the healthy side upward, backward, and

inward, on account of the pressure of the

femur, the weight of the body being re-

ceived mainly upon the sound leg. This

form of coxalgic pelvis, as a ride, pre-

sent- no serious obstacle to delivery

unless it is associated with a rachitic

deformity (PI. 35, Fig. 5; PL 36, Fig.

3). Special attention, however, should

always he paid to the length of the con-

jugate diameter of the inlet and to the

transverse diameter of the outlet. In

the other variety of coxalgic pelvis the

deformity is also an oblique contraction,

hnt it is the hone on the diseased side

which is driven inward upon the pelvic

canal. This displacement of the in-

nominate hone i- tin 1 result of an ar-

rested development on the corresponding .^\j^^
side of the pelvis, ami is very likely

a—ciated with an atrophy of the sacral

ala and an ankylosis of the sacro-iliac
. . ,.., . . . . . Fig, 12.—Kyphoscoliosis (Leopold).
joint. I he contraction 01 the pelvic

canal i< much more serious in this form, and there may he all the difficulties

in labor encountered in the true Naegele pelvis.

Luxation of the Femora.— Dislocation of the thigh-bones, if congenital
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or occurring early in childhood and not corrected, has some effect upon the

Bize and shape of the pelvis, but usually not enough seriously to obstruct

labor. If one thigh is dislocated, the weight of the body may be thrown

Fk;. 43.— Congenital luxation

of both femora : c, crest of ilium

;

F, trochanter of femur (Henry).

Fig. a.—Case of congenital luxation of the femora.

mainly upon the other leg, and this may produce an oblique contraction of the

pelvis of the kind already described (PL 34, Fig. 6). If the thigh-bone is

displaced forward, the anterior half of the pelvis may be driven in a little

upon the pelvic canal, and the head of the thigh-bone, as in one case reported,

may project over the horizontal ramus of the pubis into the pelvic inlet (PI. 35,

Fig. 6). In the congenital luxation of both femora backward upon the iliac

bones there is an excessive rotation forward of the sacrum, an increased width

of the pelvic canal, and from the drag of the attached muscles and ligaments

between the thighs and the pelvis the ischiac tuberosities are pulled outward,

upward, and backward, so that the pelvic canal is made shallow and its outlet

very wide. The heads of the femora move up and down on the ilia when the

patient walks, and the distance between the lower edge of the symphysis

and the inner condyles of the femora is shortened (Figs. 43-45 ; PI. 35,

Figs. 2-4, 7).

In the absence of one lower extremity the pelvis may be contracted

obliquely to a serious degree, as in La Chapelle's case,* by the pressure on

one side of the remaining leg. Any condition which throws the weight of the

* Pratiques des AcamchemerUs, iii., p. 413; according to Schauta, the only one on record.
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body mainly on one leg may produce the same effect, as i- shown in a case of
the writer's (PI. 36, Figs. 1,5), in which there was tuberculous disease of a

knee-joinl early in infancy, followed

by marked shortening and atrophy of

the leg. The weighl of the body fall-

ing mainly on the sound leg, the cor-

responding innominate bone is pushed

upward, backward, and inward, dimin-

ishing the area of intrapelvic space on

^t wm

FIG. !'•.—AhltVld's case of luxation of both

femora.

Fig. 16.—Luxation and paralysis of the right

lower limb (Winckel .

its own side (Fig. 46). Torggler reports an interesting case of this kind in

which the disability of one leg was due to scleroderma.14 In the absence of

both lower extremities there is the characteristic " sitz-pelvis," in which the

innominate hones are usually rotated on an antero-posterior axis, so that the

crests of the ilia are approximated and the tuberosities of the ischia are sepa-

rated. Minor deformities of little practical importance may he the result of

unilateral or bilateral club-fool or of the bowing of one or both lower extrem-

ities. Tn the former there is an increased inclination of the pelvis, an approxi-

mation of the acetabula and of the ischiac tuberosities, and a narrow pubic

arch (PI. 35, Fig. 8).

5. The Management of Laboe Obstructed by the Commonest Forms
of Contracted Pelvis: a Simple Flat, a Rachitic Flat, and

a Generally-contracted Pelvis.

There is no situation in medicine where experience and good judgment

count for more than in the management of labor obstructed by a contracted

pelvis. It is extremely difficult to formulate hard-and-fast rules for the
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guidance of the inexperienced where so many factors must be taken into

account. The rules given below govern the writer's practice in the average

case, but due attention must be paid to the history of past labors, the size of

the child, its development and the compressibility of its head, the age of the

woman, the build of both parents, and the probable strength of the expulsive

forces, greatest in the primipara and less with successive labors.

If the diagnosis of a conjugate diameter of 9.5 centimeters or less is made

during pregnancy, the physician must choose between induction of premature

labor, or forceps, version, symphysiotomy, or Cesarean section at term. If the

conjugate diameter measures as low as 9.5 centimeters, it is a safe plan to induce

labor four weeks before the expected termination of pregnancy. This entails

no additional risk upon the child if its parents are in a position to aiford it the

best care and nursing, and it is much the safest plan for the mother, the induc-

tion of labor, done properly, having no maternal mortality.* It is true that

many women with a conjugate of 9.5 centimeters can deliver themselves with-

out difficulty at term. Spontaneous delivery with a measurement as low as 8

centimeters and under has been recorded. But the majority of women with

a conjugate of 9.5 centimeters will experience abnormal delay and difficulty in

labor, with added risk to themselves and to their children; and in a certain

proportion of cases a conjugate of 9. 5 centimeters proves an insuperable obstruc-

tion in labor, and is the cause of ruptured uterus or death from exhaustion

in the mother or of injury to the child's brain. These results are to be feared

especially if the child is overgrown or if the mother's expulsive powers are

weak—two conditions impossible to predict with absolute certainty. For

these reasons, then, the rule to induce premature labor when the conjugate is

at or below 9.5 centimeters is a safe one. If the conjugate measures 8 centime-

ters or under, the most successful treatment is the induction of premature labor

at the thirty-sixth week, and then, if necessary, the performance of either

symphysiotomy or Cesarean section when it appears that natural forces, aided,

perhaps, by forceps, are not sufficient to secure the engagement of the head.

By this plan the majority of women with a conjugate of 8 centimeters or a

trifle less will be delivered spontaneously or with no more serious operation

than the application of forceps. If the conjugate measures 7.5 centimeters

or less, the induction of premature labor four weeks before term cannot be

expected of itself to secure a spontaneous delivery. Symphysiotomy in suit-

able cases or Cesarean section will be required in the majority of instances.

In such cases, therefore, the operator may wait until term before he operates.

With a conjugate diameter of the superior strait below 6.5 centimeters the

woman should be allowed to go to term and should be delivered by Cesarean

section.

If the physician sees the patient for the first time in labor, or only

*This statement is based upon the writer's experience in private practice, and not upon

hospital practice. It does not hold good for labors induced before the thirty-sixth week. In the

discussion at the International Congress at Amsterdam in 1 899 the maternal mortality was acknowl-

edged to be 1 per cent. The mortality for the child averaged 37 per cent.
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discovers the deformity after labor has begun, be must choose one of the

following modes of delivery : A waiting policy to allow the engagement

of the head by natural forces; the application of forceps; the performance

of version ; symphysiotomy; or Cesarean section. While the child is

alive craniotomy should nol be considered. The —<-l«-*-t I* »ii <>f the best mode

of delivery in contracted pelves is one of the most difficult problems in

obstetrics. If the patient is a primipara and the conjugate is above 9 centi-

meters, natural I'oives will in the majority of cases, provided the child be not

overgrown, secure the engagement of the head,* although it may be by the

expenditure of considerable force, after long delay, and only after prolonged

moulding and an adaptation of the size of the head to the size of the con-

tracted inlet by apparent anomalies in the position and flexion of the former.

It is wonderful how successfully an obstruction may be overcome even in cases

of contracted pelves with a conjugate of 8 centimeters or less. But while

waiting for spontaneous delivery the physician may see the uterus suddenly

rupture or may find the child's head after birth seriously injured. It i<

permissible in most cases to wait for the full, or almost full, dilatation

of the os, keeping careful watch upon the woman's pulse, temperature, and

general condition, upon the situation of the contraction-ring and the disten-

tion of the lower uterine segment, and taking whatever operative measures

may be required in plenty of time to forestall the possibility of uterine rup-

ture. The application of forceps to the head above the superior strait for the

purpose of securing its engagement by forcible traction should in general be

condemned, but it must be admitted that there are important exceptions to

this rule. If one is skilled in the application of the forceps, bears in mind

the transverse position of the head, and can gauge the degree of traction

which may be exerted without injury to the child's skull or to the maternal

soft structures, he will occasionally succeed in securing an engagement with

the instrument that would otherwise, perhaps, be impossible. As a rule, how-

ever, it is safe to say that the choice lies between inaction and the performance

of version. By the latter operation the smaller end of the wedge represented

by the child's head is engaged in the contracted inlet, and there can be exerted

upon the head coming last, both by traction on the body from below and by

pressure on the head through the abdominal walls above, a degree of force

that is impossible with forceps. It is well, however, to bear in mind the dan-

ger entailed upon fetal life when version is performed in a contracted pelvis.

There is a considerable riskt that the head will be retained long enough above

-From 1SS1 to 1887 there was spontaneous delivery in one hundred ami sixty three out of

4 1
1
cases of contracted pelvis in the Vienna Hospital, and in forty-seven women the conjugate

was not above 8.5 centimeters (Braun u. Herzfeld, Der Kaiserschnitt >i. seine Stetlung ear kiinst-

liehen Friihgeburt, Wendung, atypischen Zcmgcnoperationen, Kraniotomie l»i ». m <loi spontanea
<;>h>irfai, Wien, 1888, ii. p. 144). In the Moscow Maternity then- were M contracted p. Ives

among 4000 births in 1894, 71 percent, of these cases were spontaneously delivered Kiister,

Oentralbl f. Qyn., No. 10, 1895).

fTlie infantile death-rate will lie at least 25 per cent., or more likely higher
| Nagel, " Die

Wendung bei engen Becken," Arch,/. Qyn., Bd. xxxiv.t.
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the superior strait, or in it, to asphyxiate the child beyond revival.* Or the

pressure upon the head by the pelvic walls may fracture the skull and crush the

brain, and the force employed in extraction may break the neck. If in the

judgment of the operator the danger entailed upon the fetus by version is too

great, natural forces having failed to secure engagement, and if he has tried

the forceps cautiously without success, his choice must rest between symphys-

iotomy and Cesarean section. The former must be the operation of election

if the conjugate is above 7 centimeters ; the latter, in cases of greater contrac-

tion. These rules for the treatment of labor obstructed by a contracted pelvis

presuppose, of course, a fetal body and head of average size. This point must

always be investigated carefully by abdominal palpation, although it is most

difficult to determine, f If the physician has reason to believe that the child

is over-size, he must allow himself sufficient latitude to ensure delivery. This

advice applies particularly to cases in which the operator is in doubt whether

to select symphysiotomy or Cesarean section. If, on the one hand, there is

good reason to fear that the child cannot with safety to itself be extracted

through the birth-canal after the former, his choice should rest upon Cesarean

section. On the other hand, if the child is under-size (a condition easier

to detect by palpation than is overgrowth), spontaneous delivery may be

expected through a pelvis that would not permit the passage of a child of

normal size. Klein and Walcher declare that by raising the buttocks and

letting the legs hang down as far as possible, the conjugate is lengthened by

almost a centimeter. Clinical tests of the method have been described as

attended with success. The writer has found the AValcher posture to be of

decided advantage, and would recommend its systematic trial.

j

6. Obstruction to Labor on the Part of the Soft Maternal
Structures in the Parturient Canal.

Congenital Anomalies of Development in the Uterus.—A double or

septate uterus may complicate labor in several Avays. The bulk of the

unimpregnated half may obstruct delivery, especially if this half is retroverted

and is increased considerably in size in sympathy with the development of the

impregnated side and is hardened in consistency by sympathetic contraction

during the labor-pains. The septum itself may prove an obstacle in labor,

and sometimes labor is obstructed by the strong vesico-rectal ligament that

* Nagel reports 60 cases of version for contracted pelvis, with a fetal mortality of 25 per

cent, {ibid., p. 168.).

t The relative size of head and pelvis may he determined approximately by the method of

Midler and Schatz : The fetal head is grasped between the extended fingers of the physician,

and is pressed down steadily and for some time upon the pelvic brim (see p. 88), the direction

of the force coinciding with the axis of the superior strait. If this maneuvre succeeds in

pressing the head within the pelvis, then natural forces will surely secure engagement. If it

fails, the converse by no means necessarily follows.

% Zeitschr.f. Geburts. u. Gyn., Bd. xxi., H. 1 ; and Med. Korresp. Bl. des Wiirtemb. Aerztl. V.,

Bd. lx. 5. Lebedeff and Bartosziurcz, by experiments on 25 cadavers, found that the Walcher

posture increased the conjugate 1-3 mm. (Int. Congress for Gyn. and Obst., Amsterdam, 1899);

Pinzani, in 62 observations, found an increase of 1-8 mm. (ibid.).
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run- between the hornsof a bicomate uterus. It' the placenta ie attached to

the septum, alarming hemorrhage may occur from imperfed contraction of the

sparsely-supplied muscular li
1 )!'"- in it ; malpresentatione and ;i faulty direction

and insufficienl power of the expulsive force arc common. Rupture of the

Fig. 17.—Uterus septus (Cruveilhier). s (Greuzel)

Fig. 19.—Uterus bicornis (Winckel).

Fig. 50.—Uterus didelphys. Fig. 51.—Vagina septa (uterus biforis).

uterus is to be feared on account of the ill-developed uterine walls. Laceration

of the septum frequently occurs. It has been noted that a decidual membrane

may be retained within the non-pregnant half of the uterus, when', undergoing

putrefaction after delivery, it may give rise to septic infection. There seems
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also to be a disposition to the retention of membranes in the pregnant side of

the womb. Retention of the placenta is not uncommon, partly because of

insufficient expulsive force, partly on account of its situation, perhaps attached

in both divisions of the uterine cavity. Thevard 15 reports the retention of

the placenta in a double uterus for fifty days, when it was spontaneously dis-

charged. It has happened in cases of double uterus and vagina that the

physician examined the wrong side, and was ignorant of the progress of labor

until the child was about to be born ; also that he examined first one side and

then the other, finding first a dilated and then a contracted external os.

In one woman with a double uterus there was noted a disposition to become

pregnant in regular alternation first on one side and then upon the other.16

Closure and Contraction of the Cervix.—The cervix may obstruct labor

by reason of atresia, cicatricial infiltration, contraction, and rigidity, or there

may be longitudinal or transverse septa in the canal. Atresia of the cervix

in a pregnant woman must, of course, be acquired after impregnation (con-

glutinatio orificii uteri externi) ; it is rarely, however, complete. There is

always an indication at least of the external os in a dimple evident to the sense

of sight, if not to that of touch. By pressing upon this point with a finger-

nail or with the tip of a uterine sound a small artificial opening may be made.

Directly this is secured the dilatation of the external os proceeds in a remark-

ably rapid manner, although hours of vigorous labor-pains before had been

insufficient to begin it. If this plan fails, a crucial incision must be made in the

cervical tissues at the site of the external os. The dilatation of the small open-

ing thus made is then left to nature. If hemorrhage follows the incisions, the

bleeding points should be secured by sutures. An active treatment is always

called for. Without it the uterus may rupture, the vaginal portion of the

cervix may be torn off from the womb, or the head 17 may emerge com-

pletely covered by the enormously distended cervix as by a caul. Cicatricial

contraction or infiltration of the cervix is the result of old unrepaired tears,

of operations upon the cervix, of cauterization, of syphilis, or of cancer. In

the first instance the resistance to dilatation is scarcely ever great, and what

there is may be overcome almost always by hydrostatic dilators, by the appli-

cation of forceps and forcible delivery of the head through the cervical canal,

or by the performance of version followed by rapid extraction. If the cica-

trices are of syphilitic or of cancerous origin, the obstruction is more serious.

It may be overcome by radiating incisions with scissors or with a probe-pointed

bistoury, but it is not unlikely to demand the performance of Cesarean section.

Rigidity of the cervix is seen normally in all priniiparse, and to an exag-

gerated degree in elderly primiparse. It yields often to copious douches of

warm water directed against the anterior wall of the cervix and frequently

repeated—as often as once every fifteen miuutes if necessary. Chloral inter-

nally and belladonna ointment applied directly to the cervix have been recom-

mended, but these remedies are not to be depended upon except in the slight

rigidity characteristic of all primiparse. If there is delay in such cases, 15

grains of chloral every fifteen minutes for three doses may advantageously be
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Fi'.. 52.—Double vagina.

given. An «* 1 1 m * ~ 1 1 1
<

• t
i<

• . after all. is tin- mosl valuable medicinal agenl thai we

possess for the relaxation of this as well as of <>t li<r rigid tissues. The rigid

cervix yields at length to the steady

pressure of the presenting part, and

it is rarely necessary on account of

rigidity alone to resort to artificial

dilatation or to incision.-. In the

course of a slow dilatation of the

cervical canal and external OS the

anterior lip of the cervix may become

incarcerated between the head and the

pelvic walls. In consequence of the

pressure and the disturbance of circu-

lation in the part the cervical tissues

rapidly become edematous, and the

bulk of the anterior lip becomes so

great as actually to constitute a me-

chanical obstruction to the descent of

the head. It is usually possible in

such cases to push up the anterior lip

over the head and above the sym-

physis in the intervals between the

pains. If there is hypertrophy of

the anterior lip in consequence of an old laceration and eversion, or, all the

more, should there be hypertrophy of the whole infravaginal portion of the

cervix, the obstruction may become quite serious, and it may be impossible to

push the cervix above the head. In such cases forcible traction on the forceps

or radiating incisions in the cervix may be necessary.

Longitudinal septa in the cervical canal are usually seen with duplicity of

the uterine cavity from failure of the Miillerian ducts to fuse completely.

Occasionally the lack of fusion is confined to the cervical canal alone (uterus

biforis). Rarely transverse septa have been found in the cervical canal.* It

may be necessary to cut these before the child can pass into the vagina.

Closure and. Contraction of the Vagina or Vulva.—There may be

obstruction of the lower birth-canal by longitudinal and transverse septa, by

cicatrices, by hematomata, by partial atresia, especially at the upper third of

the vagina, by unruptured hymen, by anus vaginalis, by vaginal tumors and

cysts, by cystic and solid tumors of the vulva, by enlarged carunculse myrti-

formes, by varices, by vaginismus, by congenital narrowness of the vagina and

vulva, and by rigidity of the tissues, especially in elderly primiparse.

Longitudinal and Transverse Septa.—These are not ordinarily very dense

in structure, and they give way commonly before the advance of the presenting

part. If they do not yield, it is easy to cut them in one or more places, the

* Cases are reported h\ Miiller, Breisky, Budin, Henry, Bidder, and Blanc ^Pozzi's Gyne-

cology, vol. ii. p. 4"><o.



74 AMERICAN TEXT-BOOK OF OBSTETRICS.

hemorrhage being controlled, if necessary, by sutures afterward, or in the case,

of transverse septa by a double ligature applied first, the septum being cut

between, though there is not much tendency to bleeding even in those as thick

as one's finger (Fig. 53).

Hematomata.—Hematomata of the parturient tract usually occur at the

vaginal orifice, and most often between the birth of twins. They are con-

sidered here only as mechanical obstacles to .& A,

labor (see p. 195). If the blood-tumor is

large enough to constitute an obstruction to

the escape of the child, its walls must be W///M . SL 1

incised and its contents be turned out, and

Fig. 53.—Transverse septum of the vagina

(Heyder).

Fig. 54.—Anus vestibularis : dotted lines show the
limit of mucous membrane ; thickened skin marks the

normal site of the anus (Dickinson).

if hemorrhage follow it must be checked by a firm tampon, preferably of

iodoform gauze, in the cavity of the tumor.

Extensive cicatrices in the vagina from syphilitic, malignant, or other ulcer-

ation, or from former injuries, may be stretched sufficiently by hydrostatic

dilators or may be severed by multiple incisions, followed by the application

of forceps if the head is presenting ; but they may be too dense and extensive

to yield to these measures, and a Cesarean section may be required.

Unruptured Hymen.—An unruptured hymen is not necessarily a bar to

conception. There are a number of cases on record in which a persistent

hymen with a small orifice has obstructed to some degree the escape of the

child's head in labor. In two cases under the writer's notice the advance of

the presenting part ruptured the hymeneal membrane without difficulty, but

it has been found necessary by others to incise it.
18

Atresia of the Vagina.—This anomaly of development has its seat usually

at the upper third of the canal, where the vagina may be contracted to a nar-

row tract barely admitting the uterine probe, or the canal may be obstructed by
an annular membrane like the hymen. Although Cesarean section has been

done for this condition, the majority of cases on record have not required it.

The advance of the presenting part has dilated the narrowed vaginal canal

with little more difficulty than it experiences in dilating the cervical canal.

At the worst the obstruction should be overcome by digital, instrumental, or
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hydrostatic dilatation. In complete or .- 1 1 1 n <
•
-

1 complete acquired atresia of

the lower portion of the vagina, in which insemination has taken place l>v

way of a dilated urethra and a vesico-vagina] fistula, the imperforate portion

of the vagina may be opened by a transverse incision, the rectum and bladder

being guarded by a finger in the one and a sound in the other.

Anus Vaginalis or Vestibularis.—This condition may complicate labor by

the accumulation of feces in the rectum, due to the unnatural position of the

i
- (Fig. 54). Ii • case in which this anomaly was associated with par-

tial atresia of the vulvar orifice it was necessary t «
* cut the perineal structures

upward from the rectum toward the pubis in order to permit the escape "1

the child's head.

OysUo and So/i<l Twnors of the Vagina and Vulva, Edema, Suppuration,

dud Gangrene.— In the case of solid tumors excision may be necessary, by

transfixing the pedicle if they have one, and ligating it to prevent hemorrhage,

Pig. 55.—Edema ;m<l beginning gangrene of the vulva from pr<>l>m^i'tl pressure in an obstructed

(Hi:-

or by an incision of the vaginal wall over them and their enucleation, followed

by the immediate extraction of the child, and the control of hemorrhage by

the needle and thread or by direct pressure. In the case of large cystic

tumors a puncture is sufficient to remove the obstruction. Glider 19 collected 60

cases of vaginal tumors complicating labor
—

*_'•"> cysts and echinococcus sacs,

18 fibroids, fibromyomata, and polyps, 1 I carcinomata, 1 sarcoma, and 4 liema-

tomata. Delivery was accomplished by the following diverse methods: spon-

taneously, 14; by forceps, 18 ; by version and extraction, l' : by traction on

the feet, 1; by removal or puncture of the tumor, Hi: by Cesarean section,

7 ; by induction of premature labor and craniotomy, 2j by premature labor,

•">
; by laparo-elytrotomy, 1 ; by craniotomy, 1

; by pushing back the tumor

and extracting the child past it. 2. Among the mothers there were 15 deaths;

among the children, 13. In 1 1 of the mothers and in '22 of the children the

resull was not reported.

Edema of the vulva may he the result of kidney insufficiency or of pressure
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in a prolonged labor. The increased bulk of the dropsical labia may interfere

with the escape of the presenting part, or, what is more likely, the edematous

tissues lose their elasticity, obstruct labor by their rigidity, and are prone to deep

tears at the time of birth and to gangrene afterward. Punctures or incisions in

the labia may be necessary to escape more serious injury, but it is well to avoid

them if possible, for they are apt to be followed by infection and gangrene.

An abscess of Bartholin's gland is seldom large enough to retard labor,

though it has done so (Muller), but it is likely to cause trouble afterward.

It should be opened freely in the early part of the first stage of labor,

curetted, swabbed out with carbolic acid and glycerin, and packed with iodo-

form gauze.

Gangrene of the vulva is very rare before the termination of labor.

Should it exist, it might determine an operator in favor of Cesarean section

in a doubtful case, on account of the rigidity of the vulvar tissues, the cer-

tainty of laceration, and the likelihood of grave infection.

Enlarged Carunculce Myrtvformes and Varicose Veins.—These tumors do

not possess sufficient bulk, as a rule, seriously to obstruct the last stage of

labor. They may, however, be so bruised

by the passage of the head as to slough after-

ward, or the veins in them may be ruptured,

giving rise to subcutaneous or frank bleed-

ing of an alarming character.

Vaginismus may be overcome by an anes-

thetic. Congenital narrowness of the vagina

and vulva is usually overcome by the ad-

vance of the presenting part, though often at

the expense of vaginal and perineal lacera-

tions. It may be necessary to resort to

hydrostatic dilatation, or even, in rare in-

stances, to Duhrssen's plan of multiple incis-

ions. In the case of extreme narrowness of the vulva there may be a central

tear of the perineum, through which the presenting part begins to emerge. To
avoid a rectal tear in such a case the perineum should he cut from the anterior

border of the perforation to the posterior commissure of the vulva (Fig. 56).

Rigidity of the tissues in the cervix, the vaginal wall, and at the outlet

occasions delay in the majority of all primiparse, but especially in the case of

elderly prirniparee—those over thirty years of age. Eckhard found the

infantile mortality in such cases to be 19.81 per cent., the maternal mortality

to be three times as great as in younger prirniparse ; and the necessity for

operative interference increases steadily with the age of the prirniparse until,

in those past forty, almost two-thirds are delivered by some operative pro-

cedure, usually forceps. Craniotomy should be done if the child is dead.

Version is the least successful operation in these cases.

Displacements of the Uterus.—The uterus in labor may be displaced

forward ; to either side ; downward ; or backward, by the so-called " saccula-

Fig. 56.—Central tear in the peri-

neum, with contracted vulvar orifice

(Ribemont-Dessaignes).
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fcion ' of the womb. It may be twisted «>n its pedicle, the cervix, or it may
form part of the contents of a hernial sac in inguinal or ventral hernia.

Anterior Displacement of the Uterus in Labor; Pendulous Belly.—This is a

Fig. 57.—Hernia of the gravid womb through the linea alba.

common anomaly in labor, seen to some degree in all cases of obstructed labor,

as in deformed pelvis, and in all cases in which the length of the abdominal

cavity is decreased, as in kyphosis. A peculiar example of forward displace-

ment is seen in those rare instances of hernia of the parturient womb between

the recti muscles or to one side of the me-

dian line during the second stage oflabor

(Fig. 57). The pregnant womb may fall

forward also into an umbilical hernia or

into a ventral hernia following celiotomy.

The removal of the obstruction to

labor in the first class of eases will ordi-

narily obviate the anterior displacement.

If the displacement depends not upon

obstruction, but upon flaccid abdominal

walls, the application of an abdominal

binder surely corrects the anteversion.

In cases of hernia of the uterus through

the anterior abdominal wall artificial de-

livery with forceps or by version may be

necessarv; when the uterus is evacuated

it can easily be returned into the abdominal cavity. A tight abdominal binder

and the diminution of intra-abdominal pressure after delivery will promote the

approximation of the separated recti muscles. I n inguinal hernia the pregnant

womb in the hernial sac is usually unicorn or bicorn ( Fig. 58 , 1 Vlivery may

-Inguinal hernia containing a gravid

womb (Wlnckel).
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be effected by version, and this may be followed by a reduction of the hernia,

but it is best to lay open the sac, incise the womb, extract its contents, and

then amputate it.*

Labor Complicated by a Former Operation to Suspend or Fix the Womb
Anteriorly.—The number of operations performed for posterior displacement

of the uterus on women of child-bearing age has of recent years become so

large that ample opportunity has been afforded to judge of their influence on

pregnancy and childbirth. Dorland 2S has collected the statistics of 179 preg-

nancies following operations for ventro-suspension, ventro-fixation, and vagi-

nal fixation. It appears from these statistics that the firmer the womb is

fixed and the lower the fundus is fastened, the more certainly will there be

serious disturbance in pregnancy and dangerous complications in labor. Abor-

tion occurred in 14 per cent, of the ventro-fixations and 27 per cent, of the

vaginal fixations. In 12.29 per cent, of the cases there was dystocia, requir-

ing, in three instances, Cesarean section. The complications noted in labor

were : inertia uteri, transverse presentations, anomalies in placenta and position

of child's head, postpartum and puerperal hemorrhages, and mechanical

obstruction from the thick anterior wall of the uterus being held down over

the inlet, the distention of the uterus in pregnancy having been accomplished

by the distention of the posterior uterine wall. Pregnancy was seriously

disturbed in 8.37 per cent, of the cases, not counting those in which abortion

occurred, by pain and traction at the site of the incision, dysuria, and excessive

nausea and vomiting.

A sure indication of the difficulty to be experienced in labor is afforded

by the behavior of the fundus and cervix of the womb in pregnancy.

If the former remains fixed over the symphysis while the latter is steadily

drawn upward and backward until it reaches the promontory of the sacrum

or actually ascends above it, labor will be seriously complicated. In such a

case, in the hands of an expert abdominal surgeon, the best treatment con-

sists in dividing the adhesions between the fundus and the anterior abdomi-

nal wall.

The best preventive treatment of this complication consists in the selection

of the appropriate operation and its proper performance. Vaginal fixation

should not be selected. If the operator uses fine silk and includes only a

part of the rectus muscle with the peritoneum in the abdominal portion of

the stitch, the resulting adhesion is so flexible that it can hardly cause any

serious trouble. In not one of the numerous women operated on by the

writer has there been the slightest complication.

Lateral Displacement.—A tilting of the uterus to the right side is a phys-

iological occurrence in pregnant and parturient women. The lateral inclination

is sometimes exaggerated to such a degree that a great part of the expulsive

force is lost by the propulsion of the presenting part against the lateral wall

* Adams 20 has collected 10 cases of inguinal hernia of the gravid womb, including Dor-

ingius', which he calls "crural." In eight Cesarean section was done. In one the delivery

was spontaneous.
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of the pelvis. The displacement can be corrected by taming the woman on

her siili—usually the right—toward which tin- fundus uteri is inclined, and

placing under her flank a rolled blanket or a pillow.

Sacculation <>f the Uterus.—A backward displacement of the gravid womb

in rare cases goes on to lull development by what i< called " posterior saccula-

tion," the distention of tli<' uterus to accommodate the full-grown fetus being

accomplished liv stretching the anterior uterine wall, the posterior wall and the

fundus remaining fixed within the pelvis ( Fig. 59). In these cases the cervix

is high above the pelvic inlet and is pressed close again-t the anterior abdoin-

Fig. .

r)0.—Sacculation of the uterus.

inal wall, the posterior vaginal wall bulges outward and downward, and fetal

parts can be felt through it with a distinctness that suggests abdominal preg-

nancy. Cesarean section has in one instance at least been performed on account

of this anomaly, but a study of recorded cases shows it to be unnecessary. By

the artificial dilatation of the cervical canal and the performance of podalic

version delivery can be effected without difficulty.

Partial Prolapse with Hypertrophic Elongation of the Cervix.— It is impos-

sible for pregnancy to proceed to term with complete prolapse of the womb.

although the size of the uterine tumor projecting from the vnlva in some

eases has given rise to a belief in this possibility (Fig. 61). A careful



80 AMERICAN TEXT-BOOK OF OBSTETRICS.

examination has always shown the major portion of the uterine body to be

within the pelvic and abdominal cavities. Commonly the fundus is at a

Fig. 60.—Prolapse of a double uterus in a pregnant woman (Maygrier).

normal level, and the descent of the cervix has been accomplished by

:

,]j-—1 stretching the lower uterine segment

/ and by hypertrophic elongation of the

cervix itself. When the contraction

of the uterine muscle begins in labor, a
"
aSNs

^v partial prolapse of the womb is usually

Fig. 61.—Partial prolapse of the womb in

labor (Wagner).
Fig. 62.—Partial prolapse of the womb and

hypertrophy of the cervix (Faivre).

spontaneously corrected by the retraction of the cervix within the vagina. This

the writer has seen in several instances. In exceptional cases, however—usually
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i>n account of a rigid cervix— the prolapse becomes aggravated or suddenly

makes its appearance, and the cervical tissues, growing edematous and becom-

A

B

•-

Fig. 63.—Partial prolapse of the womb and hypertrophy of the cervix: A, lateral position; B, dorsal

position (Faivre).

in<j enormously swollen, constitute by their bulk and increased rigidity a seri-

ous obstruction to the delivery of the child. This difficulty was overcome in

an ingenious manner in a case reported by Faivre. 21 The woman was placed

Pig. 64.—Displacemenl of the cervix.

in the dorsal position across the bed, a forceps was applied to the child's head.

and an assistant, standing astride the woman's body, honked his fingers into

the cervix and pulled upward to counteract the traction of the forceps upon

the child's head and the incarcerated cervical tissues. It might be necessary

in such a case to enlarge the cervical canal by radiating incisions. The hem-

orrhage following might be controlled temporarily by clamping sutures over

the wounded surfaces without uniting them (Figs. 62, <>•">).

6
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Displacement of the Cervix.—It is not uncommon in priiniparee with a nar-

row cervical canal for the cervix to be displaced backward, so that the external

os, almost inaccessible to the examining finger, points directly backward or

even backward and upward. The anterior lower uterine segment is much dis-

tended by the presenting part and occupies the whole vaginal vault. The ex-

pulsive force in labor is exerted against the lower uterine segment, and the

cervical canal remains undilated. The difficulty can be overcome by applying

an abdominal binder and by hooking the cervix forward with the finger dur-

ing two or three pains (Fig. 64).

Tumors of the Genital Canal.

—

Carcinoma of the Cervix.—In 34 per

cent, of cases cancer of the cervix will interrupt gestation at various

Fig. 65.—Large fibroid blocking the pelvis (Spiegelberg).

stages, but in a certain percentage (66, according to Miiller) the pregnancy

goes to term. If the disease is not too far advanced, if it is confined to one

lip of the cervix, and that the anterior, and if there is not too much cicatricial

infiltration around its periphery and up the cervical walls, the labor may be

terminated spontaneously, but this is rather the exception. The performance

of Cesarean section is commonly the proper treatment for labor obstructed by

carcinoma of the cervix, and this operation should be selected if there is good

reason to doubt the possibility of spontaneous or artificially-assisted delivery

by the natural passage-way* The woman's life is surely doomed in the near

future, and the child at any rate should be saved, even at considerable risk to

the mother. It may be desirable to operate before the fetus has reached



D YSTOCIA,

maturity if the disease i- making such rapid progress thai the maternal life is

nui likely ii> endure until the natural end <>l pregnancy, or it the cancer i-

-lill in the operative stage. < )n abdominal or vaginal pain, hysterectomy

should follow the Cesarean section, it possible.

Fibromata.—Fibroids "I' the uterus and cervix low enough in situation to

become incarcerated in the pelvis arc likely i<> constitute insuperable obstruc-

tions in labor, besides complicating parturition by favoring abnormal positions

of the child, by predisposing to adherence of tin' placenta, t'> prolapse of the

extremities and curd, and to hemorrhage during and after labor, [f the tumor

grows <»n the anterior wall of the uterus, the first lew labor-pains and the « * » 1
1

—

traction of the longitudinal fibres of the cervix may dislodge it above tin- pel-

vic brim, though it had been impossible to do this before by manipulation.

The writer has seen one such case. It is also possible for tumors on the ante-

rior wall of the cervix to lie pushed nut of the vulva in front of the presenting

part, thus making room for the esca] I' the latter. If, however, the tumor

i- situated laterally or posteriorly, its

artificial displacement upward into the

abdominal cavity, so that the child

may escape past it, is often imprac-

ticable
I
Fig. 65). On the contrary,

the attempt at descent of the present-

ing part in labor must fix it more

firmly in the pelvic cavity.* In this

case, if attempts under anesthesia to

dislodge the tumor and to push it

above the pelvic brim fail, a Porro-

( Vsarean operation should he per-

formed, even though the tumor is not

of such great size as absolutely to

prevent the delivery of the child.

The physician must consider the effect
1

_

•

_ _
Small libroid past which tin- child

upon it, owing to its low vitality, of was extracted. The tumor became gangrenous and

the preSSUretO which it will be Sub- ^ woman died (Simpson).

jected by dragging the child past it (Fig. ti'i). Sloughing, gangrene, and

fatal infection are likely to follow. 'Phis was the history of the case illllS-

trated in Figure t>'>, communicated to the writer by Dr. J. P. Simpson of

South Carolina. If the fibroid is submucous and grows from the cervix, it

may be enucleated when labor begins. The bed of the tumor should be

packed with gauze after labor.

f

:: h is li.-uvlv possible tluit :i tumor l"\\ down <>n the posterior wall of 1 1 1 * - cervix, the most

unfavorable of all positions, may be Buddenly elevated after many hours of labor, and thus

allow a spontaneous delivery ; but ilii^ event i- not i<> !»• counted en in practice.

fSutugin is an enthusiastic advocate of vaginal operations for all cases of til »i-« » I « 1— impacted

in the Bmall pelvis. For intramural tumors the cervix is split until the tumor i- reached 1 'or

subserous tumors the vaginal vault is opened. Nine Buch operations «u© partu are reported, with

only one death (Jahresb. a. </. Foi'tsch. «. </. (>'il>i<t>- dor Qeburtsh., ttc^ vol. v. p. 17"'
.
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It is, unfortunately, a common error to overlook a fibroid tumor obstruct-

ing the pelvis in labor or to mistake it for the fetal head. The woman is

allowed to die of ruptured uterus, exhaustion, or hemorrhage while the phy-

sician is waiting for the descent of the presenting part or is endeavoring to

apply the forceps to what he takes to be the head. Ordinary care and some

little experience in making obstetrical examinations should guard a practitioner

against such an egregious mistake.

The 'prognosis of labor complicated by a fibroid tumor depends upon the

early recognition of the growth and upon the treatment. In general practice

the results have hitherto been bad. Nauss found a maternal mortality of 54

per cent, among 225 women, and an infantile mortality of 57 per cent, in 117

cases. Siisserott found in 147 cases a maternal mortality of 50 per cent, and

an infantile mortality of 66 per cent.
22

A fibroid tumor may prolapse into the pelvis after the birth of the child

and prevent the delivery of the placenta.

In Lefour's statistics of 300 cases of fibroids complicating labor the mor-

tality of delivery by the natural passage was 25 to 55 per cent, for the mothers,

77 per cent, for the children. 23

A fibroid tumor may practically disappear during the involution of the

uterus. In ten cases under the writer's observation a spontaneous cure

occurred twice in this manner. In four of the cases celiotomy was required

during the puerperium—myomectomy twice and hysterectomy twice.

Polypi.—Polypoid tumors obstructing labor usually spring from the cervi-

cal canal or the anterior lip, and are mucous in character. They may, however,

be fibromyomatous, fibrous, or sarcomatous, and may have a situation high in

the uterine cavity or in its wall. They may increase very markedly in size

during pregnancy. Their pedicle is usually small, and in the case of cervical

polyps their removal is easy. The operation should be postponed, however,

until the woman falls into labor, for any operative interference in this region

would very likely interrupt gestation. When the dilatation of the os begins

the pedicle can be transfixed and ligated and the tumor be cut away. Even if

these growths are not sufficient in bulk to obstruct parturition mechanically,

they have been known to give rise to profuse hemorrhage in the first few days

of the puerperium, and their removal is desirable, therefore, even though they

be small in size. In the case of fibromyomatous polyps of the uterine body,

the tumor has on rare occasions been torn from its pedicle during labor and

expelled in front of the child.

Tumors of Neighboring- Organs.— Ovarian Cysts.—An ovarian cyst is

a rare complication in labor. In 17,832 births in the Berlin Frauenklinik an

ovarian cyst was found only five times. The number of abortions in preg-

nancies complicated by ovarian cysts is somewhat larger than common, but

still a large proportion of these cases proceed to term. Of 321 pregnancies

complicated by the presence of ovarian cysts, there was premature interruption

in fifty-five (Remy). If the cyst is discovered during pregnancy, its removal

should be attempted. Ovariotomy during gestation is not necessarily a dif-
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ficult or dangerous operation, nor does it, as a rule, interrupt pregnancy. It'

the tumor is first discovered after the woman has fallen into labor, and it' it

has become displaced downward into the pelvic cavity and is incarcerated,

resisting all efforts to displace it upward even under anesthesia, its puncture

through tlif vagina] vault, after a thorough cleansing <>(' the vaginal mucous

membrane and with a thoroughly aseptic technique, is possible, if one could be

sure that it is unilocular and not a dermoid ; bul it is impossible to know this

beforehand. It is a matter for serious consideration, however, whether ( lesarean

section followed by the removal of the tumor is not better. It is the

writer's conviction that it is. By this plan many dangers in the puerperium

are escaped. Twisted pedicle, intracystic bleeding and .-hock, occlusion of the

bowels, rupture of the cyst, suppuration of the cyst-content- and consequent

peritonitis, are all surely avoided. A number of cases treated thus should

give a better mortality record than has hitherto been secured. In Heiberg's

statistics of 271 eases there was a maternal mortality in pregnancy of more

than 25 per cent, and a fetal mortality of more than <m* per cent. In deliv-

eries by forceps without puncture of the cyst the maternal death-rate ha- been

50 per cent. ; with puncture almost as great; and after version without punc-

ture more than 50 per cent. Flaischlen recommends the vaginal puncture, or

if necessary a vaginal incision and thorough evacuation of the tumor, then the

delivery of the child, and on the following day at the latest an abdominal sec-

tion for the removal of the tumor. This procedure does not seem to the

writer so good a plan as the coincident Cesarean section and ovariectomy.

Should the physician prefer vaginal puncture—which requires, of course, no

special surgical skill—he should remember that if the tumor be densely adhe-

rent, possess thick walls, and possibly be a dermoid cyst, puncture through the

vaginal vault is likelv to be followed bv gangrene of the tumor-content- and

walls and by general infection. This will necessitate a hurried abdominal

section in the puerperium, with the patient in a bad condition to endure it.

Moreover, if the cyst is multilobular, it may be impossible to reduce it- size

sufficiently by vaginal puncture to permit the delivery of a living infant. The

writer has experienced both the disadvantages of this plan of treatment.

Spontaneous delivery in spite of an ovarian cyst incarcerated in the pelvis

has been noted after the cyst ruptured, after it had been spontaneously dis-

lodged upward above the brim, or had perforated the vaginal vault or the

rectum. As an ovarian cyst must be impacted in the pelvis to obstruct tin 1

delivery of the child, it is easily understood that there is more difficulty and

danger in labor from a small than from a large tumor (Fig. 67). After the

child is born a cysl that had before been above the brim may descend into the

pelvis and obstruct the delivery of the placenta.

Vaginal Wnierocele.— Vaginal hernia is a very rare obstruction in labor.

The writer has been able to collect but 27 cases from medical literature. < >f

* Psirne has collected statistics of 135 operations with a mortality of 5.9 per cent. Preg-

nancy is mterrupted by the operation in about 20 per cent, of cases Flaischlen, Zeitockrift Jur

Geburtthiilft, xxix. p. 49).
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these, only two were anterior enteroceles ; the others were lateral and posterior.

The distention of the hernial sac in labor is apt to become excessive, and to

threaten its rupture with protrusion of intestinal loops. An effort should be

made to reduce the hernia as soon as it is discovered. The reduction may be

facilitated by placing the woman in the knee-breast posture and by inserting

the whole hand into the vagina. If this treatment is instituted in pregnancy, it

should be followed by the insertion of a large tampon or a globe pessary and

by prolonged rest in bed ; in labor the presenting part should immediately be

brought down past the hernial ring. If there are adhesions about the latter,

preventing the reduction of the hernia, the tumor should be supported and

held to one side by assistants while the child is artificially extracted by forceps

or after version. Should the sac rupture and the intestines protrude, the child

must be delivered hastily, the intestines be cleansed thoroughly and replaced,

and the opening be sewed up. In the case of a very large irreducible vaginal

hernia the writer's preference would be for Cesarean section in a labor at

term.

Other growths or tumors in the pelvic inlet and cavity obstructing labor

have been fibrocystic tumors of the ovarian ligament, requiring an abdom-

Fig. 67.—Ovarian tumor incarcerated in the pelvis

during labor.

Fig. 68.—Cystocele obstructing labor.

inal section ; fibroma of the ovary ; sarcoma of the ovary ; a displaced

adherent kidney at the pelvic inlet, necessitating version and forcible

extraction;* hydatid cysts of the pelvis, demanding Cesarean section; a

displaced and enlarged spleen ; masses of exudate ; and an aneurysm of the

gluteal artery.

Cystocele and rectocele should be replaced if they protrude to a great

extent in front of the head, and be held back until a forceps is applied and the

head is brought past them with the instrument (Fig. 68). Version and extrac-

tion have occasionally been found necessary. Large fecal masses in the rectum

* Runge reports four cases ( Archiv fur Gynakologie, xli. p. 99). The writer has had one.

Albers-Schoenberg reports another in which the uterus ruptured
(
Cenlralblatt fiir Gynakologie,

Dec. 1, 1894).
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must be removed bv an enema <»r nm-t In- duo- out."' ('al<-uli in the bladder

should, if possible, be discovered and removed by the urethra or by vaginal

lii hotomy before the second stage of labor. Thev mas' become ni|i|»<'<l between

the head and the pubic bones, and pinch a hole through the anterior vaginal

wall ami Madder if they are overlooked <>r neglected.'f The diagnosis of

vesica] calculus in the parturient woman appears to be somewhat <lifli*-tilt : it

has been taken for a pelvic exostosis or some other pelvic tumor, and in one

case at least ( Cesarean section was performed on account of this mistake. For-

tunately, vesical calculus in the female is rare. In 10,000 women examined

by Winckel in fifteen years ii was found only once.

The following conditions in and about the rectum may present mechanical

obstacles to delivery: Cancer, an us vestibularis or vaginalis, foreign bodies,

contraction of the levator ani muscles, benignant tumors such a- cysts of

the rectum, ovarian cysts which have perforated the rectum, and retro-rectal

dermoid cysts. Each of these conditions must be treated according to the

individual indications. Incisions in the perineum may be required, foreign

bodies must be removed, resisting muscles on the pelvic floor may be over-

come by an anesthetic and by the application of forceps, and cystic tumors

should be punctured or removed after ligation of their pedicles. Cancer of

the rectum may demand the performance of Cesarean section by reason of

the size of the tumor and the cicatricial infiltration of the birth-canal, as in

Freund's case.

7. Obstruction in Labor on the Part of the Fetus.

Overgrowth of the Fetus.—Excessive overgrowth of the fetus is rare.

The writer searched the records of more than 1000 children in the Maternity

Hospital of Philadelphia before he found one that weighed more than twelve

pounds; weights, however, of fifteen, sixteen, eighteen, twenty-three and a half,

and twenty-eight and three-quarters pounds have been recorded. The causes

of overgrowth in the fetus are prolongation of pregnancy, over-size and ad-

vanced age of one or both parents, and mult
i

parity. Rarely it may be inex-

plicable. The first named is in the writer's experience the most common cause.

In 6 per cent, of women pregnancy may be expected to be prolonged beyond

the three-hundredth day, and for every day that the fetus is retained in the

womb beyond the usual time there is commonly some little increase in it- size

and weight above the normal. So much difficulty and danger may be expe-

rienced from this cause that it is a good rule in practice to allow no woman to

exceed the normal duration of pregnancy by more than two week-. By induc-

* Corradi tells of a case in which seven ]>'>un<ls of hardened feces were removed before the

woman was delivered.

t Kotschurowa has reported a case in which lal»>r lasted three days. At the end of that

time a gangrenous tumor protruded from the vulva, which tumor proved to K> the bladder and

anterior vaginal wall. The midwife in attendance perforated the tumor with her finger, where-

upon a calculus eighty-five grains in weight was discharged Jahresberieht ii. </. Fortsckr. a. d.

Qebiete der Geburtsh., etc, vi. 225).
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ing labor at that time one will occasionally interfere unnecessarily, but he will

often avoid complications and difficulties of the most serious nature.

Over-size and advanced age of one or both parents may be a cause of over-

growth in the fetus—the latter

usually because it predisposes to

a prolongation of pregnancy.

It is commonly asserted that the

size of children increases in suc-

cessive pregnancies up to the

fourth or fifth, and then remains

stationary or even decreases ; but

there are important exceptions

to this rule. The writer has seen

the tenth child vastly exceed in

size the nine preceding ; it

weighed fifteen pounds, and it

was necessary to deliver it by

Cesarean section. The other

children had been born naturally

through a flat pelvis with a con-

jugate diameter of 9 centimeters. The increase in size of successive children

must be borne in mind in cases of contracted pelvis. The first two or three

infants may be delivered spontaneously, but the larger size of the fourth or

fifth may make natural delivery im-

possible.*

Overgrowth of the fetus is the

most difficult condition in obstetric

Fig. 69.—Dicephalus.

Fig. 70.—Lymphangioma. Fig. 71.—Dicephalus.

practice to diagnosticate with precision. A careful palpation of the head
and body and an attempt to push the former into the pelvic inlet may give

*Lehmann in 732 labors through 198 contracted pelves found increasing difficulty in deliv-

ery with each succeeding labor. In first labors 50 per cent, ended spontaneously ; in second,
43.8

;
in fourth, 38.4 ; in fifth, 33£ ; and in labors after the fifth only 9.8 per cent. {Inaug. Dis.,

Berlin, 1891).
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l. Diprosopus Mliist and Piersol). 2. Diprosopns (Fleming). 3. Dicephalns. i. Large cystic kidneys
(Fussell). 5. Large meningocele and Bpina bifida Hirst and Piersol . 6. Congenital cystic elephantiasis
(Wilson). 7. Thoracopagus (Hirst and Piersol). 8. Distended bladder (Ahlfeld).
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one .in approximate i « I
«

- r i of the relative size of fetal body :m<l pelvic canal,

!h 1 1 as :i matter of fact the large size of the fetus is usually discovered in prac-

tice only after prolonged delay

when attempts :it artificial deliv-

ery, especially by version, have

failed. By this time the fetus is

commonly dead, and should be

delivered by embryotomy. Bui

the practitioner musl be on his

guard againsl futile attempts to

deliver an infant too large, even

when mutilated, to pass through

the pelvis. The writer has seen

in consultation practice several

maternal deaths due to this cause.

Premature Ossification of Ora-

ii in in ,- Wormian Bones;* Large

Heads; Malformations and Tu-

mors of the Fetus.—No single rule

of treatment can be laid down for the management of these case-. Forceps,

version, <>r some form of embryotomy is usually demanded. Spontaneous

Fig. 72.—Craniopagns.

Iill^'l. H\ ^» V \ V 1 , lO M '. .^ I

ble even in cases ofmon-

strous bulk in which de-

livery through the birth- V
canal would seem out of V W
the question. Thus in

double monsters joined

loosely by the front or

fcfc— i
—*d(

^^L-~ -
y*

JP

m B m

Pig. 78. tschiopagus.

*Dr. Grace Peckam [New York Media Record, April 14, l
x^ lias reported three still-

births, attributed in each instance t<> the development of Wormian bones in the smaller fonta-

nel le, and i" the consequent interference with overlapping of the cranial bones at tln> sutures.

This observation lias not yel been verified by others.
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back (xiphopagus, the Siamese twins
;
pygopagus. the Hungarian sisters . one

child will be born by the head, the other afterward by the breech, or pice verm.

In dicephali one head may be pressed into the neck of the other or may rest

Fig. 74.—Dipygus [Wells). Fig. 75.—Ittpygus parasiticus.

upon the iliac bone till the first head makes its escape from the vulva. Even
in thoracopagus, the commonest double monstrosity, in which two trunks are

Pig. 76.—Prosopothoracopagus. Pig. 77.—Xiphopagu

intimately joined front to front (PL 37), spontaneous labor is possible by

the mechanism shown in Figures 82 and 83. On the other hand, the great-
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est difficulty may be encountered In tabor, and the most serious operation may

be demanded to deliver i he woman.

^ggmr- >^~*. „ Fetal tumore obstructing delivery may be

hydrencephaloceles, lymphangiomata, myxo-

f ^ mata, sacral teratomata. ( Jystic tumore — 1 1
< » 1 1 1

< I

be punctured. Solid tumor* may call for ver-

Fig. 78.—Janiceps. Fig. 79.—Myxoma of

oeck (Longaker).

Fig. 80.—Sacral tumor (Mutter

Mil-, College of Physicians .

sion or for embryotomy. Craniotomy may be required in monstrous

enlargement of the cephalic extremity,

as in syncephalus or in diprosopus. De-

capitation may be necessary in duplicity

of the cephalic extremity, as in dicepha-

lus <>r in thoracopagus. Tn Reina's case

of tricephalus the first head was perfo-

rated and then amputated, the second was

perforated, crushed, and amputated, and

the third was amputated. t

Diseases and Death of the Feins.— All

diseases of the fetus that increase its hulk

may constitute thereby an obstruction in

labor. Cystic tumors, effusions in the se-

rous cavities, anasarca, an enlarged liver,

polycystic disease of the kidneys.-'
1 and

distended bladder from atresia of the

urethra f are examples. Liquid accumu-

lations should be evacuated by puncture

or hv incisions.

-..-•
Pig. 81.—Anasarca.

Hydrocephalus | PI. 38 1 is the most important condition under this head. It

*There are two recorded deliveries of thoracopagi by Cesarean section Hirsl and Tiers"].

Human Monstrosities).

t Schwyzer I
Arch. f. Gfyn., Bd. 13

I
has collected 13 cases of dilatation of the fetal bladder from

atresia of the urethra, stenosis of the urethra, and obstruction of the urethra by :> valve-like forma-

tion of mucous membrane. Miiller reports a case ;m<l quotes another Arch,/. Gyn*, Bd. 1~. ELI).
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is not very rare,* is often overlooked, and is a frequent cause of ruptured uterus.

The diagnosis can be made by a vaginal examination, by abdominal palpation,

and by a combined examination, or, if necessary, by anesthetizing the woman,

introducing the whole hand into the vagina, and thoroughly palpating the

enlarged head resting above the pelvic brim. The wide-open fontanelles, the

great width of the sutures, the fluctuation to be felt perhaps in these regions,

the large size of the head appreciated by bimanual examination, and possibly

the abnormal mobility of the cranial bones, and in some cases their extreme

tenuity, indicate the condition. Hydrocephalus is very often overlooked in

practice as the result usually of a careless, superficial examination. A pains-

taking and methodical investigation of a suspected case should avoid this

error. There are cases, however, in which there is no increased width of the

sutures, no enlargement of the fontanelles, and such slight enlargement of the

head that it cannot be appreciated ; and yet the fluid contents of the cranium

Fig. 82.—Mechanism of labor with dicephalus. Fig. 83.—Mechanism of labor in thoracopagus.

prevent compression of the skull and make the engagement of the head impos-

sible. The writer has seen one such case. Hydrocephalus should always be

suspected if the head in labor remains above the brim, although the pelvis is

normal in size and no good reason can be found for the failure of engagement.

The treatment of labor obstructed by hydrocephalus is puncture of the

cranium with a perforator and evacuation of its fluid contents. A child with

this disease deserves no consideration. After the reduction in the size of the

head the labor may be left to the natural forces. If these prove insufficient,

a cranioclast may be fastened to the skull and the child be extracted artifi-

cially. A cardinal rule in the treatment of these cases is to avoid attempts to

deliver with forceps—a common error in practice, and one that has cost many
a woman her life from ruptured uterus, from deep tears when the instrument

slips, as it will, and from extensive sloughs after delivery.

* Schuchard found it sixteen times in 12,055 births ; Lacliapelle and Dnges, fifteen times in

43,555 ; Merriman, once in 900. In 159 cases there were 38 maternal deaths, twenty of which

were from rupture of the uterus.
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1. Skeleton of hydrocephalus illirst Collection, University of Pennsylvania). 2. Hydrocephalus
(Hirst). 8. Hydrencephalocele posterior (Hirsl and Piersol). i. Hydrencephalocele superior. 5. Hydro-
cephalus distending lower uterine segment (Varnier). 6. Tapping a hydrocephalus through the spina] canal.
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ll' the pelvic extremity of the hydrocephalic fetus presents as it does in

almost a third of all cases—and if the head remains inaccessible above th<-

superior strait, so that it cannot easily !><• punctured, the spinal canal may be

opened, a catheter be passed through it into the cranial cavity (Van Huevel's

method), and the fluid thus be evacuated Fig. 84). I rsually, however, there

is ii" special difficulty or danger in the delivery of the after-coming head of a

hydrocephalic infant. The force required for it< extraction not infrequently

ruptures the walls of the ventricles and converts the case into one of external

Fig. 84.—Tapping a hydrocephalus through the spinal canal (Varnier).

hydrocephalus, or possibly drives the fluid out of the foramen magnum into

the tissues of the neck and hack, so reducing the bulk of the head as to per-

mit its extraction. At any rate, the condition can scarcely escape the notice

of the medical attendant, and a diagnosis is made before the lower uterine

segment is dangerously stretched or ruptured.

The difficulty in the delivery of a hydrocephalic fetus is not in direct pro-

portion to the quantity ^ fluid in the ventricles and the si/e of the head. In

cases of extreme distention the cranial vault is likely to rupture, while in
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moderate grades of hydrocephalus the quantity of brain-substance surrounding

the ventricles and the strength of the brain-membranes forbid this means of

spontaneous delivery.

Malpresentations and faulty positions (PI. 39) include shoulder, face, brow,

deviated vertex, and compound presentations. All but the last are considered

elsewhere. By compound presentation is meant the presentation of two or

more parts at the same time, as a head and a hand, a head and a foot, a hand

and a foot, nuchal position of the arm, or the head and all four extremities.

A compound presentation is met with about once in 250 labors. It is

usually a head and a hand. The following table is furnished by Pernice from

2891 births in the clinic at Halle :

Hand and head 26

Arm and head 8

Hand and umbilical cord 5

Both hands 4

Foot and hand 2

Two hands, umbilical cord, and foot . 1

Face, hand, and cord 1

Kietz found in 7555 labors the foot and head presenting in twenty-three.25

The cause of compound presentations is usually a lack of conformity in

the presenting part with the pelvic inlet (as in malposition of the fetus), a head

of abnormal size, a displaced uterus, twins, hydramnios, contracted pelvis, and

anomalous shape of the uterus, etc.

In the treatment of compound presentations before rupture of the mem-
branes an attempt should be made to overcome the difficulty by postural treat-

ment. The woman should be placed on that side opposite the prolapsed

extremity. After rupture of the membranes an attempt should be made to

dislodge the prolapsed extremity and to restore it to its natural position.

Version may, however, be required if this attempt fails, or even craniotomy

if the child is dead. If the head and extremities present, and if the former

is engaged, it is usually best to apply forceps and to disregard the prolapsed

extremities. In the case of nuchal position of the arm an effort should be

made to dislodge the latter, but it may be necessary to fracture it before the

delivery of the child can be secured.

Multiple Births.—Twin labors are usually easy and uncomplicated (75 per

cent.), but complications are more frequent than in single labors. Malpresen-

tations are common (PI. 40). The following table from Spiegelberg, based on

1138 labors, gives the combined presentations in the order of their frequency

:

Both heads presenting 49 per cent.

Head and breech 31.70 " "

Both pelvic presentations 8.60 " "

Head and transverse 6.18 " "

Breech and transverse 4.14 " "

Both transverse 35 " "

It may be noted that a transverse position is found in 10.67 per cent, of cases.

Mechanical difficulties in labor are frequent, the uterine muscle is usually

weakened by overstretching, and there may be trouble in the third stage of
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1,2, Nuchal position of arm. 3. Compound presentation (Ahlfeld). i. Compound presentation (Hint)-

5. Compound presentation.
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weakened by overstretching, and there may be trouble in the third stage of

labor in the delivery of the placenta. B e form of operative interference is

demanded in about 25 per cent. of all cases.

I n the majority of cases ( 7!> per cent.) the interval between the delivery of

Fig. 8 >. Impaction of heads In twin labor. Fig. 86.—Locking of heads in twin labor.

twins is less than an hour. A longer delay than this indicate- the likelihood of

some obstruction to the birth of the second infant or a failure ofexpulsive forces.

Serimis difficulty in twin labors may arise in one of three way- : Both

heads present at once, one a little in advance oi

the other, the second impacted in the neck of the

first (Fig. 85); the fust child descends by the

breech, and the head of the second child is caught

by the chin of the first and pushed into the pelvis

( Fig. 86) ; one child sit< astride of the other,

which is transverse. If both children should hi'

found attempting to engage by the head in the su-

perior st rait at one time, one child should be retarded

while the other is artificially extracted. If this is

impossible, the first head should be extracted by

forceps, the second be treated in like manner, and

then the trunks should be delivered one after the

other. Embryotomy is a last resort, but is scarcely

ever necessary.

A coiling of the cords (Fig. 87) and their en-

tanglement may be a source of difficulty and delay Piq. 87—Entanglement of cords

in unioval twins. It maybe necessary to cut one In twins (Winckel).

or both cords between ligatures before the children can be delivered.

In case one child presents by the head and the other by the feet, both

may come down together, and the two head- become locked in the pelvic

entrance and canal. An efforl may be made to push back the child present-

ing by the head. If this succeeds, the child presenting by the breech should

be extracted immediately, tor it is in imminent danger from asphyxia. It



96 AMERICAN TEXT-BOOK OF OBSTETRICS.

may be possible with forceps to pull the child presenting by the head past the

body of its fellow presenting by the breech. Failing in these attempts, the

child presenting by the breech will almost surely have died and there will be

no pulsation in its cord. It should then be decapitated, whereupon the infant

presenting by the head can be extracted without difficulty by forceps.

In any case of twin labor, as soon as the first child is born, and the cord,

ligated with a double ligature, is cut, the attendant should immediately inves-

tigate the position and presentation of the second child. A neglect of this rule

leads very often to the impaction of an unrecognized shoulder presentation in the

second child, and its consequent death. If an abnormality is discovered in the

presentation of the second child, it should at once be corrected. Then, after wait-

ing perhaps half an hour, the amniotic sac should be ruptured, and ergot may

be administered in a full dose to secure a speedy delivery, or, if the stomach

will not retain it, the hypodermatic

syringe should be used, for, the birth-

canal having been dilated thoroughly,

there is no obstacle to the birth of the

second infant in twin labors, and con-

sequently no objection to the employ-

ment of ergot, which not only hastens

the conclusion of labor, but promotes

subsequent contraction of the much-

distended uterus, and so prevents post-

partum hemorrhage. As a further

precaution against this accident the

fundus should be compressed for a

long time after birth by the nurse.

There may be difficulty in the

delivery of the placenta? in twin

labors. Commonly the children are

born first and the placenta? afterward.

Their bulk may make expression dif-

ficult, and it is often necessary to

make some traction upon the cords

—

first upon one and then upon the other

—to determine which placenta will

come first and to assist in its expul-

sion. Occasionally one and rarely both placentas may be expelled after the

birth of the first child. In a case of the writer's the placenta of the first child,

prolapsing in front of the second, necessitated a difficult forceps operation for

the extraction of the second. On account of the frequent and extensive anas-

tomoses between the vessels of the placentas in unioval twins it is a necessary

precaution to tie the cord of the first child with a double ligature and to cut

it between the ligatures ; otherwise the second infant might bleed to death.

The prognosis of twin labors is always doubtful. There are so many possible

dangers for both mother and children that multiple labors must be regarded

Fig. 88.—Twins, head and breech (modified from
Hunter).
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1,2. Twins, transverse and breech. 3. 'rums, both transverse, i. ruins, bead and breech. 6, Twins.
both transverse. 6, ". Twins, both heads presenting.
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as distinctly pathological. Albuminuria in the mother i- the rule in multiple

pregnancies, and eclampsia ie ten times more frequeni than in single birthe

There is a disposition to inertia uteri during and after birth from distention

of the <-avity, and consequently a likelihood of post-partum hemorrhage. Borne

operative interference or intra-uterine manipulation is called for in about l'o per

cent, of cases, and this, in addition to the frequency of kidney insufficiency, pre-

disposes to sepsis. Finally, there may be insuperable obstruction in labor if

lucked twins are not managed properly, and the woman may die of ruptured

uterus or of exhaustion. The maternal mortality in the Budapest Mater-

nity was four times as great as in the single births, and KJeinwachter'e statis-

tics give a mortality ot" 13 per cent. For the children there is greater danger

than tor the mother. Twin pregnancy is almost always prematurely inter-

rupted, and even it' it is not the children are, as a rule, under the normal size

and weight. There is always the possibility that the development of one

child at least will be seriously interfered with by the lack of room in the

uterine cavity. Hydramnios of one sac and oligohydramnios of the other are

not uncommon. In labor there are the frequent complications from malposi-

tion, operative interference, entanglement of or pressure upon the cords, and

more rarely the engagement of both bodies at once in the pelvic canal. In

Ivleinwachtcr's and Kezmarszky's statistics the fetal mortality was nearly 40

per cent. Of 38 children in cases of locked twins, only six survived—a mor-

tality of 84 per cent.

Cases are on record in which an extra-uterine fetus has obstructed the deliv-

ery of the intra-uterine twin. It has been necessary to make a vaginal incision

through which the former was extracted before the latter could be born.

Death of the fetus during or before labor, followed by rigor morti-. has

proven a source of obstruction in labor by the rigidity of the child and the con-

sequent interference with the normal mechanism of its delivery, and especially

of the shoulders and trunk. 2
' Ankylosis of the large joints of the extremities

may have the same effect to a less degree.

Labor Complicated by Abnormalities in the Fetal Appendages.

—

Membranes.—If the membranes are too thin, they may rupture prematurely,

and thus give rise to what is called a " dry labor,'' in which the birth-canal

must be dilated by the hard, unyielding presenting part instead of by that con-

servative hydrostatic dilator, the bag of waters. Such labors are longer and

more painful than the average, and there is a greater likelihood in them of

lacerations in the cervix and a more frequent demand for an artificial termina-

tion with forceps. If the membranes are too thick, they rupture late, being

preserved perhaps until the child's head presents at the vulval- orifice, or even

until the complete escape of the head from the mother's body. In these cases

the head and face are covered by the membranes as though by a veil, and cart 1

must be taken to free the mouth and nose quickly, that respiration maybe
instituted without interference. The membranes thus covering the head and

face are spoken of as a " caul." It is possible for the whole ovum to be

extruded unbroken at term. The writer has seen this occur as late as the sev-

* Of 627 cases of eclampsia, 69 were multiple pregnancies Wincket .

7
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enth month, and, as stated, it is actually recorded at the full period of ges-

tation.

Difficulties in labor may be encountered in consequence of an abnormality

in the quantity of liquor amnii. If there is too little, the labor has the same

clinical features as though there had been a premature laceration of the mem-
branes. If there is too much liquor amnii, there may be inertia as the result

of overstretching of the uterine muscle-fibres.

Umbilical Cord.—If the umbilical cord is too short, it may cause prema-

ture detachment of the placenta or may prevent the advance of the child

The diagnosis of a short cord in labor is always difficult. It may be sus-

pected, however, if there is exaggerated pain at the placental site, marked

recession of the head after each pain, and an obvious retardation of labor

Fig. 89.—Umbilical cord, caught in the axilla, encircling the shoulder and prolapsed (Hunter).

without other ascertainable cause. Forceps should be applied in such a case

if the presentation is cephalic. If the cord is too long, it may possibly pro-

lapse should there be other conditions in the labor favorable to such an acci-

dent ; or it may be coiled about the child's neck, trunk, or extremities, and

may consequently be fatally compressed during labor (Fig. 89).

Obstruction of a mechanical character in labor on the part of the placenta
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i- Been only in placenta prsevia and in prolapse of the placenta. The placenta

may be adherenl as the result of syphilitic or other inflammation of t 1 1
<

- endo-

metrium during pregnancy, and, becoming partially detached in tin- thin I stage,

may cause alarming hemorrhage. It is very commonly simply retained in the

lower 1 1 1
< :

• i r 1
1

• segmenl or in the vagina, whence it may be expressed by the

proper application of Credo's method. In some cases the atmospheric pressure

obstruct- the delivery of a retained placenta so effectually that it i- Decessary

to hook .mr's tinker over the edge of it, to allow the access of air behind it.

before it- expression is possible. Retention of the placenta may l><- due to its

great hulk, as in twin placenta', or to tumors increasing its -ize. In such
i

it may be necessary to extract the placenta manually.
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2. Dystocia due to Accidents and Diseases.*

1. Accidents to the Umbilical Cord.

The cord usually measures about 20 inches, but it may have twice or thrice

that length, or may even be longer. In consequence of this increased length

prolapse is liable to occur. Great length of the cord at least permits more or less

numerous coils or " circulars " of the funis about the fetus or its members. In

consequence of these circulars the cord may be shortened, or there may be

a natural shortness of the cord. The cord has been known not to exceed

10 centimeters (4 inches) in length, but most generally its shortness results

from its coiling around the fetal parts. This brevity, whether natural or

accidental, interferes with labor, and may cause conditions more or less grave

to the child and to the mother, for a ruptured cord, a detached placenta, or

even an inverted uterus, may be among the accidents resulting from the

anomaly. Complete absence of the cord has been observed, the vessels pass-

ing directly from the abdomen of the child to the adjoined placenta. The
reason is therefore plain for including in a single group anomalies of, and

accidents to, the cord.

Prolapse of the Cord.—By prolapse is meant descent of the cord with,

or in advance of, the presenting part of the fetus. The prolapsed loop may be

felt mobile in the waters when the membranes are unruptured ; or, the amnial

liquor having been discharged, the loop may be in the vagina ; or, finally, it

may be external to the vulva (Fig. 89). Thus there are three f varieties of pro-

lapse, though some authorities describe the first variety as presentation ofthe cord.

The second variety of prolapse may be met with though the first was not

observed or even did not occur, the loop having suddenly been carried into

the vagina by a free discharge of amnial liquor. In most cases the two

halves of the loop are in apposition, but in some cases the presenting part

may intervene. Thus in presentation of the head one half of the loop may
be on one side and the other half on the other side of the presenting part ; or

in presentation of the pelvis the cord may be between the thighs.

The frequency of prolapse of the cord is variously stated. According

to Winckel, clinics give from 1 in 65 to 1 in 500 ; this accident is oftener

observed in hospital practice than in private practice.

Etiology.—The essential cause of prolapse of the cord is want of corre-

spondence between the presenting part and the lower portion of the uterus,

for if the former fully occupies the space, there will be no room for the cord.

Among causes that contribute to this accident are great length of the cord

;

the woman standing or sitting when the membranes rupture ; an excessive

quantity of amnial liquor; smallness of the fetus; multiparity; implantation

* The superior figures (') occurring throughout the text of this article refer to the bibliography

given on page 160.

t The classification made by Jacquemier, Manuel des Accouchements, 1846, has been adopted.
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of the placenta in the lower portion of the uterus ; marginal attachment of

the cord
;
pendulous abdomen ; plural pregnant y ;

the birth of a male ; a com-

plex presentation—as, for example, descent of a hand with 1 1
1«

•
head

;
pre.-ent-

ation other than of the vertex or the fece; and, more important than any of

these, narrowing of the pelvis. Kaltenbach 1 remarks that prolapse of the

cord in presentation of the head occurring in a primipara Bhotild always

excite suspicion of a narrow pelvis. Predisposition has also been mentioned

as a cause, the accident having been observed in successive pregnancies; hut.

of course, to admit predisposition as a cause no other obvious cause must be

present. Roper- has given a case in which the accident occurred in three suc-

cessive pregnancies, but there was notable Lessening of the conjugate. The

prolapsed loop usually descends in front of one of the sacro-iliac joint- or in

trout of the cotyloid cavity, and rarely directly anterior or posterior.

The diagnosis <>{' prolapse of the cord can immediately he made if the

membranes have ruptured and the loop is in the vagina, and still more readily

if the cord is external to the vulva. A mistake in either case would seem

impossible; but with the membranes intact and with the pulsation absent the

diagnosis is more difficult. The obstetrician feels with his fingers, in the in-

terval of uterine contraction, a soft, floating body, the thickness of a finger; he

can define it as the cord by hooking his finger in the loop and pressing it against

the presenting part or against the uterine wall : if pulsation is detected, there

is no possibility of doubt. AVinckel 3 called attention to the fact that if, in

auscultating the fetal heart, the sounds become slower, there is probable

pressure upon the cord, and an examination may lead to the discovery of

prolapse of the cord.

Prognosis.—Danger to the mother is exceptional in prolapsed cord. In

consequence of the cord being stretched tightly over the head of the child, or.

in pelvic presentation, of the child being astride of the cord, there may be such

an accidental shortening of the cord that detachment of the placenta with

hemorrhage results. Moreover, the operations which the prolapse may require

in its treatment—manual or instrumental reposition, podalic version, or ex-

traction with the forceps—are not to be regarded as trivial matters and with-

out peril to the mother, although that peril is slight. The danger to the child,

however, is very great. Probably it is correct to give the mortality a- not

Less than 40 per cent.

The danger to the fetus is compression of the cord, death resulting

from asphyxia. The danger varies also with the presentation, being great-

est in that of the head, but much less in shoulder or breech presentation.

Early prolapse is more unfavorable than late prolapse. If the cord i< im-

planted upon the margin of the placenta and the placenta occupies a low

position in the uterus, or if the insertion i- velamentous, or the pelvic con-

traction (a factor in causing the disorder) is great, the prognosis is more

unfavorable than when opposite condition- are present. Finally, the amount

of the prolapsed portion and the part of the pelvis in which it descends should

be considered.
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Treatment.—If it is certain that the child is dead, a purely expectant plan of

treatment is indicated in prolapse of the cord. The diagnosis of death, however,

should be made, not solely from finding the cord pulseless, for pulsation may
be absent in it for several minutes and yet the child be alive, but by careful and

repeated abdominal auscultation. Again, if the prolapse is simply a compli-

cation of placenta prsevia or of shoulder presentation, the treatment of the

essential disorder is first in importance, and it may prove best, too, for the

complication. In ordinary cases restoration of the prolapsed cord, if this

be possible, is the obstetrician's first duty.

In the first variety or degree of prolapse, frequently called " presentation

of the cord," the patient should be recumbent and great care should be taken

to avert early rupture of the membranes. It will be better for the patient

to lie upon the side opposite to that on which the prolapse occurs, and her

head should be low. Hicks advises that the patient assume the knee-elbow

position and that entrance of air into the vagina be secured. Placing the

patient in the Trendelenburg posture is a very efficient postural method of

treatment. It protects the cord from pressure and facilitates the manip-

ulations employed for replacing the cord.

In the second degree of prolapse—namely, a loop of the cord in the vagina

—if the pulsation is good, the cord being at the side of the head, in front of

one of the sacro-iliac joints, and the descent of the head being rapid, so that

spontaneous delivery will speedily occur, it is better to wait, interference with

forceps, for example, being determined by the pulsations in the cord becoming

feebler or ceasing. La Motte, whose rule in cases of prolapsed cord was

podalic version,4 gives a graphic account of one of his cases ending favorably

for both mother and child. He did not discover that the cord had descended

until he found it in the vagina, and the uterine action was so great and con-

stant that he could not attempt to turn. In his Reflexion he observes that

probably his " ignorance was the safety of the child."

If speedy delivery, either spontaneous or instrumental,

is impossible, reposition of the cord is indicated. This

replacement is postural, manual, or the two combined.

Instrumental reposition might have been included, but

there is no instrument equal to the hand for this pur-

pose. A moderately firm catheter or bougie, with a loop

of string or tape passing through the eye of the catheter

and an opening made directly opposite the eye, or tied

over the end of the bougie (Fig. 90), can be employed

to replace the prolapsed cord. If necessary, the catheter

may remain in the uterus, holding the prolapsed cord

out of the way until the labor is ended. If the postural

method is employed, the patient is put in the knee-elbow

or Trendelenburg position. The hand may also be used at

the same time, as advised by Kaltenbach, but it is preferable, if manual assist-

ance be required, that the patient should be upon the side, or upon an impro-

Fig. 90.—Improvised

repositor.



DYSTOCIA. in-

vised Trendelenburg table, for then only can anesthesia fully :in<l satisfactorily

be employed. Braxton I ticks gives the follow iii'j directions :
" The anesthetic

having been given, the patienl remaining in the ordinary lateral obstetric pos-

ture, one hand is placed over the abdomen and the
j

>< »- i i i < > 1 1 of the child's head

is 1 1 1 : i « I
<

* out. This 1 1 in v l>r done l>\ separating the thighs and passing the hand,

preferably the right, between them. The lefl hand, having it- back greased,

i- passed into the vagina, and, gathering the funis together, carries ii past the

head, which is at the same time pressed sufficiently aside. \\ hen the funis is

restored, the external hand presses the head down, and the fingers inside

receive it and adjust it in the os. Six or more labor-pains having occurred,

the internal hand may be removed, although it might have earlier been

removed, and reintroduced to feel if the funis is still up. The patienl can

then be placed on her back, while the outer hand is kept a little longer to

secure the adaptation of the lower uterine zone to the head."'

The writer has two remarks to make in regard to the method suggested by

Hicks. The use of the left hand for replacing the cord, the patient being

upon her left side, is suitable if the prolapsed loop of cord be upon the right

side of the pelvis, but if the funis has descended upon the left side, then the

woman should be in the right lateral position, and the right hand is the pref-

erable one for introduction, while the left hand is used externally. Further,

when the cord is restored it is well to hook it over some part of the child,

the knee, for example, or pass it above the chin : the method of placing the

cord over one of the lower limbs to prevent its again falling was probably

first recommended in 1786 by Croft.6 By whatever method the cord has

been replaced, prolapse is very liable to recur. So great, indeed, is this

liability that some classic writers on obstetrics have compared its restoration

with the task of the Danaides and with that of Sisyphus.

Manual and instrumental reposition having failed, podalic version best

meets the emergency of prolapsed cord. Spiegelberg' takes the ground that

it is not well to spend too much time in trying to replace the cord, such

efforts in themselves disturbing the umbilical circulation, and perhaps inju-

riously affecting the subsequent course of the uterine contractions.

After version the question of immediate delivery will be determined by

the condition of the fetal circulation, for if this remains good it is better to

leave the expulsion of the child to the forces of nature. Winckel advises, in

shoulder presentation complicated by prolapsed cord, immediate extraction

after version, because the latter can hardly be effected without great pressure

upon the cord. Ef in pelvic presentation the child is astride of the cord, an

effort should be made to draw down enough of the loop to permit it- being

passed over one thigh : if the loop does not permit this lengthening or if there

IS dangerous stretching, it is better to divide the cord.

Coils or Circulars of the Cord.—The cord encircles the fetus once

in about every six cases of delivery. These coils or circular-—adopting the

equivalent of the French drculaires as applied to this condition—arc much

more frequently about the neck of the fetus, but they may be around the body
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or around the members. There may be one or several circulars ; for example,

the cord, while usually around the neck once or twice only, may encircle it six,

seven, or even eight times. The optimism of Jacquemier led him to believe

that circulaires were a wise provision against prolapse of the cord. This

anomaly is generally associated with great length of the cord, but in some

cases the length is normal, and in a very few it is less than normal.

Etiology.—Winckel 3 mentions as causes of circulars a long cord, a large

quantity of amnial liquor, the yielding uterine walls of multiparas, marginal

and velamentous insertion of the funis, and smallness of the child. Of course

the movements of the fetus are the immediate cause of the anomaly. Chan-

treuil observes 8 that experience does not confirm the opinions of Michgorius,

Mme. Boivin, and others, who attribute circulars to the excessive movements

of the mother.

The injurious results of circulars, so far as labor is concerned, usually arise

from brevity of the cord—a brevity which is then called " accidental," though

by many the adjective " relative " is applied to the condition to distinguish it

from "absolute" brevity. The accidents resulting from shortness of the cord

will be considered in the next section.

Natural or Accidental Shortness of the Cord.*—By natural short-

ness of the cord is meant that the length measured from the umbilicus to

the placental insertion is insufficient to permit expulsion of the child without

rupture of the cord, placental detachment, or uterine inversion. Accidental

shortness, usually arising from coils about the neck of the child, is similarly

defined, except that the point of the fetus from which the measurement is

taken is no longer the umbilicus, but is the neck.

It is evident that the length of the cord will vary, in case of absolute

brevity, with the degree to which it can be stretched, and in accidental brevity

with this elasticity, and also with the tightness of the coils caused by the

strain. Further, the point of placental attachment, either in the upper or the

lower part of the uterus, and the insertion of the cord, whether marginal or

central, must also be taken into consideration. Matthews Duncan 9 assumed

that " it is impossible to make a quite exact statement of the length of any

cord while proving itself a cause of difficult labor." Lamare says, accepting

the statement of Negrier that the length of the genital canal at the time of

expulsion of the fetus is 22 centimeters (8f inches),
10 that true brevity begins

at 25 centimeters (10 inches), and that only below this length does the cord

inevitably cause accidents.!

Shortness of the cord does occur, notwithstanding the scepticism of

Dewees,! though the instances of it are infrequent. The consequences of this

* Most authors nse the terms absolute and relative, but the writer thinks that the adjectives

which he here employs are preferable.

f Kaltenbach (Lehrbnch der GeburtshiUfe, 1893) states that if the placental insertion of the

cord is at the fundus 35 centimeters is too short, while in deeper insertion 20 centimeters is

sufficient.

t " I shall not positively deny the existence of such a condition ; but I must say I have never
seen an instance, and also that I entertain strong doubts of its possibility."

—

Compendious

System of Midwifery, 8th ed., Philada., 1837.
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condition are painful, protracted labor; impossibility of spontaneous deliv-

ery; there may be fatal pressure upon the cord, or it may be torn and there

may be hemorrhage from detachment of the placenta, and even inversion of

the uterus. Rigby gives an instance of a cord which was only 2 inches long

being torn at its placental insertion, the delivery being spontaneous. Kales 11

delivered with the forceps in a case in which there proved to be accidental

shortening of the cord. On making traction during a pain be found there

then occurred a notable depression at the fundus of the uterus, the depression

disappearing when the traction ceased—one of the signs of this anomaly,

according to some authorities, although denied by others. Werder u reports

a case in which, the child being delivered with forceps, the cord was found

torn at the umbilicus, and with it a large circular flap of skin : the cord was

less than 4 inches long. Felkin 13 narrates a case of spontaneous delivery in

which the cord, 5f inches in length, was torn and the placenta was expelled

with the child, severe hemorrhage occurring. In a second case of accidental

shortness of the cord, there being five coils about the neck and one around the

body, the delivery was spontaneous and inversion of the uterus occurred.

Dyrenfurth of Breslau,14 in a case of hydrocephalus, punctured the head and

delivered it with the cranioclast ; there was then delav in extracting: the

shoulders, and when this difficulty was overcome and the labor was ended

it was found that the cord, which measured but 3 centimeters, was torn half

a centimeter from the umbilicus. Malgouyre had a patient in labor at term,

and immediately after the rupture of the membranes the child and placenta

were expelled, the cord being found to be 2 inches and 8 or 9 lines in length.

In a case reported by Leroux 15 the umbilical cord was so short after the

escape of the fetus that the umbilicus was closely applied to the vulva, and

the child could not be taken away until the placenta was expelled.

It has been established by Ncgrier 16 that if there be accidental shortening

of the cord because of a loop around the neck, partial delivery may occur, the

child breathing, and then, unless suitable assistance be rendered, the child will

be strangled from constriction by the cord. Mackness, 17 in a case of placenta

prfevia, after performing podalic version, bringing down one foot, and finding

the hemorrhage not arrested, brought down the other foot; after extracting

the body further progress was arrested because of the cord passing between the

child's legs. It was necessary to cut the cord before the head could be

delivered.

Diagnosis.—The signs usually given of brevity of the cord are severe

pain at the place of the supposed placental attachment; depression of this

part during a uterine contraction or when traction is made with the forceps :

marked recession of the head in the interval of contractions, this recession

being greater than can be attributed to the resistance and elasticity of the

lower part of the birth-canal; irregular discharges of blood; and arrest of

pains. Napier 18 regards uterine inertia as a more important diagnostic sign

than retraction of the head. Dr. King, 19 who has made several important con-

tributions on the subject, states as a characteristic sign that the patient has a

persistent desire to sit up.
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Coils about the body may be known in some cases by auscultation, in still

rarer cases by abdominal palpation. Haake was the first (in 1865) to discover

coils around the neck by rectal touch. But the only certain way to ascertain

that there is shortness of the cord is to feel it and actually to know that it is

tight and stretched. This may be done in breech presentations, when the

child is astride of the cord or after the breech is born, by passing one or two

fingers up to the umbilicus, and finding, by pulling toward the placental end,

the cord so taut that it is impossible to draw any part of it down. In pres-

entation of the head, after expulsion as far as the umbilicus, a similar method

of examination may also be employed. Hicks 9 narrates a case in which he

made the diagnosis of short cord ; after the delivery of the breech he had to

divide the cord before the rest of the child could be born. The cord proved

to be but 4 inches long.

Treatment.—In regard to the treatment of shortness of the cord but little

can be said. Roederer, and many obstetricians since his day, urged the

importance of pressing the uterus downward, the obvious benefit of which, of

course, is to bring the placental attachment nearer the fetus. King 19 seeks to

accomplish the same object indirectly by having the woman " take a kneeling,

sitting, or squatting position, or by so elevating the shoulders that she is

placed midway between lying upon her back and sitting." In connection

with Dr. King's method the following citation from Denman 20
is of interest:

" If the child should not be born, when we have waited as long as we be-

lieve to be proper or consistent with its safety or with that of the parent it

will be requisite to change her position, and, instead of suffering her to remain

in a recumbent one, to take her out of bed and raise her upright to permit her

to bear her pains in that situation ; or, according to the ancient custom of this

country, to let her kneel before the bed and lean forward upon the edge of it

;

or, as is now practised in many places, to set her upon the lap of one of her

assistants."

It is better that the child should be delivered by pressure, fetal expression,

than with the forceps. Instrumental delivery is the last resort. Of course,

when a short cord is discovered, which will usually be only after partial expul-

sion of the fetus, the cord should be divided. When, in accidental brevity

of the cord, the strain is not relieved by cutting the cord or by removing one

or more of the coils over the head, the child is usually delivered by what

Duncan 21 terms a movement of spontaneous evolution : "in consequence of the

strain upon the cord the fetus so revolves that its anterior surface is brought

to look forward." Duncan adds that in cases of coils about the neck this

revolution is in a direction to undo partially the encircling, and thus to lessen

the strain upon the cord, and that this part of the evolution may artificially

be performed to aid the delivery.

Rupture of the Cord and of its Vessels.—The cord may be torn or there

may be rupture of one or more of its blood-vessels ; in other words, there may be

complete or partial rupture. Some illustrations of ruptures of the cord have

been given in the preceding section. This accident occurs most frequently in
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consequence of absolute or accidental shortness, omitting those cases in which

the obstetrician tears the cord in an effort to extrad the placenta. The strength

of the funis has been the subjecl of experimental study. The experiments of

Duncan and Turnbull a show that the average resistance of the cord to a -train

on it is eight and a quarter pounds, the weakest cord yielding to five and a

half pounds, and the strongest to fifteen. The experiments of Lamare* prove

that in order to rupture a cord of 50 centimeters by a weight falling 25 cen-

timeters, it is sufficient that this weight may in the mean equal 1500 or 2000

grams, and it may even be as small as 660 grams. He has shown also

that the living cord—that is, the cord having its vessels filled with warm
water—breaks with a slightly less force than the dead cord.

It is evident that, as has repeatedly been proved, the cord may he torn

simply by the weight of the child, expulsion taking place while the mother is

erect or even semi-erect. Moreover, there are instances of the cord giving way
in childbirth while the woman was lying in bed. Spaeth's case* illustrates

this: In a primipara, the first stage of labor being tedious and the second

stage lasting but half an hour, a violent contraction occurred while the mid-

wife was placing a cushion under the patient's hips, and the child was driven out

a distance of 50 centimeters from the genital organs. The cord, thick, gelat-

inous, and friable, was broken : it was 30 centimeters long, and the rupture

was in its middle. Budin 22 has given a similar case : The patient, a secundip-

ara, made violent expulsive efforts, and the child was rapidly expelled. The
cord, which encircled one of the thighs of the child, was torn 10 centimeters

from the umbilicus: its entire length was 42 centimeters. Budin s has also

given a case in which the weight of the placenta, which was suddenly expelled

and fell to the floor, ruptured the cord near the umbilicus. The attendant,

while waiting for the pulsations in the funis to cease before ligating, was sur-

prised by the abrupt discharge of the placenta from the genital canal.

In several instances the cord has been ruptured at the umbilicus by the

attempt to remove circulars from the neck.

Cases are recorded of partial rupture, the tear involving only the vein or

the vein and one of the arteries : the tear being also in the sheath of the cord,

the hemorrhage is external, but when the sheath is entire the blood may form

a hematoma of the cord. McDougall M found in the cord. 2 inches from the

umbilicus, a collection of blood the size of a hen's egg. Kirkpatrick '* recorded

a very remarkable case of thrombus in the cord : "The funis formed a loop

the sides of which were adherent to one another, and in consequence o{ the

pressure on the curve of the loop during labor a clot formed and the circula-

tion stopped in the funis." Ilamill 26 reported a case of fatal hemorrhage from a

large branch of the umbilical vein running across the fetal surface of the pla-

centa, a considerable mass of coagulated blood being found beneath the amnion.

Yelpcau -" attributes ruptures of the blood-vessels t<> disease causing dilatation,

'•-mall aneurysmal or varicose pouches," ami he states that he ha- "seen these

* Quoted by Lamare: Klinik <1< r Geburtshiilfe un<l Gyndkol., 1885, Chiari, Braanj and

Spaeth.
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dilatations torn at term, and communicating with a large clot which covered

a part of the placenta and which had not ruptured the amnion."

In velamentous insertion of the cord, while, according to Winckel, 18 per

cent, of the children perish from asphyxia resulting from compression of the

vessels of the cord, a still larger proportion die from rupture of these vessels.

Spiegelberg states that occasionally the obstetrician ruptures the cord while

performing version, and even oftener during extraction. It is established that

the cord ruptures more frequently at the fetal than at the placental end, and

also that "spirals and vascular anomalies are weak parts, and the cord is pecu-

liarly liable to tear at these points." Hemorrhage is much less likely to occur

from a torn than from a cut cord. In 183 cases of torn cord collected by

Klein there were twenty-one in which the cord was ruptured at the umbilicus,

and in none of them was there bleeding. Nevertheless, in exceptional cases

of ruptured funis there may be considerable bleeding both from the fetal and

from the placental end.

Treatment.—The treatment of ruptures of the cord is chiefly prophylactic.

Rememberino: the causes of this accident, the obstetrician will endeavor to

avert them, and he will thus prevent the patient from being delivered in other

than a recumbent position, unless in quite exceptional cases, and he will not

permit too rapid, escape of the fetus. When the cord is accessible to touch

and is so tense that tearing is threatened, he will divide it ; furthermore, he

will prefer to sever the coils about the neck of the child, rather than to use

force for the removal of one or more of the coils. In velamentous insertion

of the cord he will delay rupture of the membranes as long as possible, and

if one or more of the vessels should be torn, he will deliver the child as soon

as possible. In case the child is born and the cord is found torn, ligation is

advisable even though no hemorrhage be present. As has been stated, almost

all tears at the umbilicus do not bleed, but should they do so, the vessels are

to be drawn out with a tenaculum and tied. This method was successfully

employed by Braxton Hicks.

2. Dystocia due to Hemorrhage.

Placenta Praevia.—If the placenta, in whole or in part, be implanted in

that portion of the uterus which must be dilated for the passing of the child,

it is called " prsevia." The lower segment of the uterus in pregnancy is half

of a spheroid ; in labor this hemispheroid must be changed into a canal or

hollow cylinder having a diameter of about 11 centimeters (4| inches). By
the lower segment of the uterus is meant that portion bounded below by the

internal os; its upper boundary is from 2^ to 3 inches above, measuring

along the uterine wall. In this lower segment occur the pathological phe-

nomena of placenta praevia.

Hegar 28 in 1863 stated that too extensive formation of the serotina may
cause the placenta to project into the area of expansion of the uterus. In

1890, Hofmeier 29 concluded from the examination of the uterus of a woman
dying in the fifth month of a twin pregnancy that in "most if not all cases"
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placenta prasvia originated from the devolopmenl of the placenta within tin 1

reflexa of the lower pole of the ovum. Figure 92 represent* admirably thifl

view. Upon examining the illustration it will be noticed thai a pari of the

reflexa upon which the placenta baa formed is nol yel united with the vera.

Kaltenbach n states thai "lis preparations from early periods of pregnancy

Hofmeier and t li<' author have proved

thai in placenta praevia the develop-

ment <>f i he placenta takes place wil hin

t he reflexa of t be inferior pole of I be

ovum." The under surface of the

presenting placenta is covered with

smooth reflexa which later is united

with the opposite vera.

The explanation of the origin of

placenta praevia given by Hofmeier

and Kaltenbach has been accepted by

many obstetricians, among whom may

be mentioned Olshansen and Martin;

but there are some who dissent—for

example, Ahlf'eld, Winckel,* Berry

Hart, and Gottschalk.31 Hart, in ex-

pressing his dissent, gave the follow-
. ccr i. t. a t-\

l''n;. 91.—Partial placenta praevia. The uterus is

ing statement
:

I must now state the divided into three zones: thus, 1,2, is the line which

view T advocate for the occurrence of marks the boundary between s.z, the superior zone,

. T . , „ and e:z, the equatorial zone; 3, 4, is the line ("Barms'
placenta prasvia. It IS that ot pri- boundary-line") which marks the limit between the

mary implantation of the imprea:- e^uatorialzone > EZ' andtoemferiorzone,i.z. A -
• L the prrevial flap of the placenta, upon which the

Dated ovum low down, or even over heud rests (Barnes).

the OS internum. The forcible objec-

tion that Kaltenbach urges against this view seems to me not quite valid.

He holds that the small ovum would pass into the cervical canal and he

lost. We must remember, however, that the hvpertrophicd and folded de-

cidua there will practically obliterate the os internum, and thus implantation

over it may occur. But why should such a low implantation happen? We
only know that it is more apt to occur in cases where the mucous membrane

has been unhealthy. The hypothesis I would advance, but merely as an

hypothesis, is that the human ovum can grail only on a surface denuded of

epithelium, and that thus it does not graft in the Fallopian tube, but in some

part of the uterine cavity where the epithelium has been removed by menstru-

ation. If, then, the ovum does not meet with the connective-tissue surface

until it has passed low down in the uterine cavity, some form of placenta

praevia will happen."

* Winckel remarks, referring to the views of Hofmeier and Kaltenbach: "Ahlfeld has

justly disputed the correctness of this explanation, and (Vein a case in which the placenta was

entirely situated in the lower uterine segment lias given ground for the old opinion of the

primary grafting of the ovum in the inferior third of the uterine cavity" Lehrbueh dor Qeburte-

hVlfe, 2d ed., 1893).
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Dr. Robert Barnes first announced in 1847 his theory of placenta prsevia,

and he has made several contributions to the subject since, the most recent

of these being a paper

read by him in 1892

before the International

Congress ofDiseases of

Women and Obstetrics,

in Brussels. Injustice

to one of the most emi-

nent and able obstetric

writers and teachers, as

well as in justice to the

\ theory itself, which cer-

tainly was an important

advance, and from the

fact that the practice

founded upon that the-

ory is upheld by some

obstetricians, promi-

nent among whom is

Murphy of Sunder-

land,—the latest public

exposition of his views

is here presented. The

paper referred to being

in French, a translation

of a part is here pre-

Dr. Barnes, after having stated that his theory is represented in

91, proceeds as follows :

is seen from the illustration that the uterus is divided into three

Fig.

sented.

Figure

"It

zones

:

Placenta prsevia in pregnancy with twins (Hofmeier).

(1) The superior or fundal zone

;

(2) The equatorial or middle zone
;

(3) The inferior zone.

The superior zone is separated from the equatorial by an imaginary line (1, 2)

which may be called the ' superior polar circle.' This line, it is true, has not been

anatomically demonstrated. But it serves to mark a distinction, which I be-

lieve real, between the characters of the superior and equatorial zones in their

relations to the placental attachments and to hemorrhage.
" The equatorial zone is separated from the inferior zone, otherwise called

the inferior uterine segment, by the line 3, 4. This line is the line of demar-
cation of Barnes, Barnes' boundary-line (1847-1857). This line was called

'the internal os of Braune' in 1872; it became the 'ring of Bandl' in 1876
;

and later, the ' contraction-ring ' of Schroeder. It may also be called the
' inferior polar circle.'
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"The superior zone (+.'/..) is the .—
<

- : 1 1 of fundal placenta ;
it is the safest

region of attachment. The equatorial zone (e. z.) is the seal of lateral or

equatorial placenta. Tin- lateral placenta may give place to that form of

hemorrhage called 'accidental;' nevertheless, the equatorial zone may be con-

sidered as site of attachment normal :in<l safe. This security is -till greater

when the placenta is attached in part in the superior zone and in part in the

equatorial zone. The danger begins when the placenta is attached in part in

the inferior zon<—thai is, when there is partial placenta praevia. The portion

of the placenta which encroaches upon the inferior zone (l.z.) i- liable to

premature separation. Complete placenta prsevia, called also placenta prcevia

centralis, is found when the entire placenta or the greater part of it is attached

in the inferior zone and covers the internal 08.

"In the last case the gestation would be, justly speaking, an ectopic gestation

(or out of place), for the ovum, or an important part of it, is developed in the

inferior zone of the uterus, a part which is not designed by nature for this

function. The curved line traced in the inferior zone marks the position of

the fetal head. The line of demarcation (3, 4) corresponds almost exactly

fUNDAL

Pig. 98.—Varieties <>f placenta praevia : In A there are seen the normal, lateral, and marginal Implan-
tation; in l! there are represented the Implantation of the placenta at the fundus, which is rare, ami
Implantation over the Internal oa; in C lateral implantation and that of a cotyledon immediately over
the internal os ; and in 1) partial implantation.

with the equator of the fetal head, and often it nearly corresponds with the

entrance of the pelvis."
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Varieties of Placenta Prcevia.—The accompanying illustration (Fig. 93)

shows different forms of placental implantation in the lower portion of the

uterus, and the names applied to them, and also implantation at the fundus

and at the fundus and side. Some confusion has arisen from giving so many
varieties, and from differences in the application of terms designating them.

Thus, one author calls that " partial " which another names " lateral," illus-

trating the ambiguity which comes from what Lord Bacon spoke of as " the

unsteady use of words." The writer thinks it better, as Schroeder, Budin,

and some others have done, to make but two varieties, complete and lateral.

By complete placenta prsevia is meant that condition in which the internal os

is entirely covered by placenta. It corresponds with what many others have

called " central implantation of the placenta ;" that is, the centre of the pla-

centa is supposed to be directly over the internal os. Pinard 32 stated that in

15,000 accouchements he never met with the insertion centre for centre, con-

sequently he has the right to say that this variety is exceedingly rare. Lateral

implantation of the placenta includes those cases in which the great mass of

the placenta is at the side of the uterus, a margin more or less near the internal

— FZex.sujmoidea/.

— Amnion, w. Chorions*

Corp. cavern*. oUto\

Praeput. alitor

Clitoris,

Lai min> dex£.

lab m&j. de,xi

Fig. 94.—Placenta pnevia : child removed, placenta remaining (Winter).

os ; indeed, in some cases the margin may partially extend over the os. The

lateral variety is much the more frequent.
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3

Figure 9 I shows a nol infrequent condition, a single cotyledon over the os,

while the greal mass of the placenta is al the side: the first is known as pla-

centa succenturiata.

Authorities generally agree thai lateral is much more frequenl than complete

or central placenta. Nevertheless, Traak M gives 1 *i'.' of the complete to

the lateral, and Mutter's statistics, which include those of Trask, showa slight

predominance in favor of the complete variety. Read's statistics
34 show a

similar result. Unfortunately, in many of the cases given by Read there is

a failure to state the placental presentation, and some others are described as

"almost complete" or "nearly complete," and hence uncertain conclusions

only can be made. Miiller has shown that in complete placenta prsevia the

smaller lobule was situated at the left in thirtv-seven <>nt of 56 cases. Ii

Fig. 95, -Partial placenta prsevia (Ahlfeld).

lateral placenta previa the placenta is in 50 cases at the right side to 31 at

the left side. As will lie seen, there is a correspondence between these results.
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Frequency.—The proportion of cases of placenta prsevia to the entire

number of deliveries is usually given as 1 to 1000, 1 to 1500 (Winckel),

and 1 to 1500 or 1600 (Kaltenbach). Pazzi 35 gives the proportion of 1 in

748. As illustrating how misleading limited statistics may be, we quote the

statement of Townsend 36 as to cases of placenta prsevia in the Boston Lying-in

Hospital : In the last twenty years there were 28 cases of placenta prsevia in

6700 deliveries. Thus there was 1 case of placenta prsevia in 239 labors,

or more than 4 in 1000. Of course, as Townsend remarks, there are more

cases of this anomaly in hospital than in private practice, but still such a

large proportion as he found is not the expression of a general truth. No
age is exempt, for placenta prsevia has occurred in a girl of thirteen years

and in a woman of fifty. It is most frequent from thirty to forty years,

for out of 248 cases 127 of the subjects were in that ten years (Miiller).

Anomalies of the Placenta when it is Prcevia.—The placenta is not oval,

but is irregular in form ; the prsevial placenta extends over a larger surface,

but is thinner, than the placenta having a normal site. A placenta succentu-

riata is not infrequent, or, again, the placenta may be composed of two lobes,

and the bridge of tissue connecting these lobes may be directly over the os

;

hence an error in diagnosis is possible. The form of the placenta presents

other varieties.37 Thus it has been found in the shape of a half-moon or a

horseshoe, or it is pyriform or cordiform
;

Gilroy 38 described one as lozenge-shaped, the

cord being attached to one of the angles.

In placenta prsevia there are frequently

abnormal adhesions between the placenta and

the uterine wall. Miiller found such adhe-

sions in fifty-four out of 142 cases, and Sa-

barth of Reichenbach in seven out of 14

cases. This condition may cause more or

less serious delay and difficulty in the third

stage of labor, and of course it gives a

certain liability to infection. The insertion

of the cord in many cases is marginal and

sometimes is velamentous. Depaul 39 directed

attention to the fact that the membranes in

placenta prsevia seem thickened as if infil-

trated, and, further, that the chorion presents

fig. 96.-Partiai placenta previa, ver- externally quite characteristic rugosities which

tex presentation: the os beginning to a i one suffice, even when the placenta cannot
dilate (Lusk). • 1 t

be telt either by its surface or at its border,

to authorize one in affirming that the placenta is near.

Causes.—Spiegelberg 7 states that previous abortions predispose to pla-

centa prsevia, and that it is more frequent in the poorer classes, possibly

owing to hard work at the beginning of pregnancy, and still more to

the subinvolution of the uterus which is so common in this class. So
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far as the first statement is concerned, ii seems to the writer that I »< > 1 1

1

abortions and previa! placenta should be attributed to a common cause, a

diseased condition of the endometrium. The accidenl is more frequent in

multipara than in prim
i
para— two- or three-fold (Winckel)—and accord-

ing !<> Miill'T ;:

85 per cent, arc multipara;. Anomalies "I the uterus, such

as uterus bicornis and unicornis, cancer and myoma of the uterus, relax-

Fig. '.'7.—Central placenta previa, the os partly dilated Hum -

atiun of the uterine walls, opening of the oviducts in the lower part of the

uterus, as in two cases reported by Engleby, and. more important than most

and more frequent than any of these, endometritis with hypersecretion, are

causes of placenta prsevia.

Osiander 40 believes that lying on the hack favors insertion of the placenta

at the fundus, lying upon one side favors a lateral attachment, and standing



116 AMERICAN TEXT-BOOK OF OBSTETRICS.

or sitting favors implantation over the os ; hence he considered lying on the

back or on one side, continued some time after copulation, as necessary for a

fortunate situation of the ovum. Stein and others attribute the origin of

placenta prsevia to the specific gravity of the ovum. Muller states that others

accuse conception during menstruation or while the uterus has a more vertical

position, thus coitus while standing, as a chief ground.

In 1874, Angus Macdonald 41 reported a case of twin pregnancy, the

fetuses being transverse and each placenta presenting at the internal os.

He regarded placenta prsevia with twins as a very rare anomaly, and

asserted that " the expectation of the concurrence of twins with placenta

prsevia is only 1 in 44,500 cases of labor," and that, of course, the prob-

ability would be much less with both placentas presenting. Muller found it

rare in plural pregnancy, but Barnes has spoken of it as not uncommon, and

Winckel states that plural pregnancy predisposes to placenta prsevia, the acci-

dent in his experience being relatively four times more frequent in plural than

in single pregnancy.*

Reamy 42 suggests that placenta prsevia may originate in sexual intercourse

being deferred until fifteen or sixteen days after menstruation for the purpose

of avoiding conception. If this delay were a cause, probably the number of

cases would be much greater. Pinard has asked if travelling early in preg-

nancy, with consequent jolting in railroad cars or in carriages, may not cause

placenta prsevia. The recurrence of placenta prsevia in the same subject has

been observed. The cases recorded by Ingleby are explained by the abnormal

point of entrance of the tubes into the uterus. Fitzpatrick 43 reports the case

of a woman thirty-six years old who had nine pregnancies, the first four normal

and ending in the birth of living children at term ; in five successive preg-

nancies she had placenta prsevia.

Symptoms and Diagnosis.—The most characteristic symptom of placenta

prsevia is hemorrhage occurring in the latter part of pregnancy or at the

beginning of labor without obvious cause. The hemorrhage frequently

begins when the patient is sitting quietly or even when lying asleep in bed.

Lomer found in only thirty of 136 cases that the first hemorrhage was

caused by some bodily exertion, such as lifting, straining, or coughing.

Muller mentions coition as a cause. Winckel states that in lateral placenta

prsevia the first hemorrhage generally occurs after the thirty-second week,

and in the central variety between the twenty-eighth and the thirty-sixth

week. In rare cases not only of lateral but also of central implanta-

tion of the placenta there is no bleeding until a few days before labor, and

in still rarer cases not until labor begins. Since Rigby's admirable essay 44

the hemorrhage occurring in placenta prsevia has been called " unavoidable,"

while that which may happen when the placenta occupies its normal site is

known as " accidental." In 1873, Matthews Duncan 45 took the position that

* One of the most remarkable cases of placenta prrevia is that given by W. J. Harris

(Lancet, 1863). A woman was twice pregnant with twins, and in each pregnancy had placenta

prsevia.
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the hemorrhages occurring during pregnancy on account of placenta prsevia

were nol nnavoidable
3
but accidental, their occurrence being promoted by the

unusual conditions present, and especially by increased blood-pressure result-

ing from the lower position occupied by the placenta. Yet those who have

read the essay of Rigby will remember thai he referred only to the hemor-

rhages of labor, in case of placenta praevia, as being unavoidable.

While not many years distant some authorities regarded the hemorrhage as

placental, it is now usually c seded thai it is uterine, and should the child

die its death would be not from loss of blood, hut from asphyxia. From the

fetal eirenlation may eoine a small cpiantity of blood in case the chorionic villi

are torn. Why the bleeding occurs in the latter part of pregnancy is a question

that has had different answers. Jacquemier held, on the one hand—and his

view, with qualifications, was accepted by Depaul—thai the development of

the lower part of the nterns was more rapid than that of the placenta, hence

detachment of the latter ; on the other hand, Legroux asserted that the pla-

centa grew more rapidly than the uterus, that is, grew away from the uterus.

Barnes has been especially prominent in upholding the latter view. Spiegel-

berg, first referring to placenta praevia predisposing to abortion, .-aid :
" < )wing

to the loose vascular connections of the placenta and to the higher blood-pressure

in the placenta when inserted low, any shock is liable to cause rupture of its

vessels and detachment; perhaps, also, shocks affect the lower portion of the

uterus oftener than the upper during the first months of pregnancy (coitus,

especially straining at stool). For the same reasons premature labor, too, is

relatively common ; indeed, I am convinced that even the hemorrhages which

occur during the latter months of pregnancy depend upon commencing labor

—

that it is not the hemorrhages which induce premature labor, as is generally

supposed, but that the converse relation is the true one."

The hemorrhage is not only abrupt and apparently causeless in occurrence

—though this first hemorrhage may be fatal—but usually it ceases after lasting

a few hours, or even in less time, and often spontaneously. The hemorrhage

returns at irregular intervals, and is greater, occurs earlier, and is more frequent

in those cases in which the placenta completely covers the os.

Auvard M mentions as symptoms unfavorable presentation of the fetus

—

presentations other than those of the head * are found in from 20 to nearly 50

per cent, of cases, according to different authorities—the occurrence o\' prem-

ature labor, and premature rupture of the membranes. Winckel remarks

that in the relation of the funis in placenta praevia there is also offered a

certain predisposition to bleeding. lie states that Scanzoni, Hugenberger,

and the author found marginal and velamentous insertion of the curd

frequent.

Hemorrhage occurring in the last two or three months of pregnancy with-

out obvious cause, and especially if the patient has not albuminuria, would at

once suggest the .strong probability that it resulted from placenta praevia.

*Of course the frequency of abnormal presentations is in pari to be attributed to tin' fact

that in many cases labor is premature.
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Spencer 47 claims that it is possible by abdominal palpation to determine the

site of the placenta when it is situated in the upper part of the uterus, and

also by this means, on finding it absent from its usual site, it may be discovered

in the lower portion of the uterus.

Tn examining the patient she lies upon her back, the bladder being pre-

viously emptied. The examination should be gentle and be made in the

absence of pains, and should be prolonged over several minutes or be repeated

if necessary. Spencer gives the following additional directions : In an ordi-

nary vertex presentation (placenta in the upper segment) the occiput, forehead

(at a higher level), and side of the head may under favorable circumstances be

felt distinctly in the lower segment of the uterus by means of abdominal pal-

pation. In a case of placenta prsevia in which the head presents the head is

not felt where the placenta is situated ; it is distinctly felt where the placenta is

absent. In cases where the placenta is in front the organ is felt as an elastic

mass, of the consistence of a wetted bath-sponge, that keeps the examining

finger off the head. The edge of the placenta may be felt, and has the shape

of a segment of a circle. Within the circle all is obscure to the touch ; out-

side the circle the head or other part of the child is plainly felt. Impulses

to the head are not clearly felt through the placenta ; impulses to the head

through the placenta are distinctly felt at the spot from which the placenta is

absent. The same applies to combined vaginal and abdominal examination.

Vaginal examination shows great softening of the cervix, and the bluish

discoloration is well marked, extending to the external genitals. The pulsa-

tion of vessels in the lower part of the uterus and vagina is distinct. The

presenting part of the child cannot be recognized distinctly through the uterine

wall and the overlying placenta. Probability becomes certainty * only when

the finger can enter the os or penetrate the cervical canal, and the sponge-like

structure ofthe placenta can be felt. We distinguish complete from lateral placenta

prsevia by the finger touching in the former placental tissue at all parts sur-

rounding the internal os, while in the latter the membranes can be felt, and

possibly only j^lacenta reached, by passing the introduced finger toward one or

the other side. It should be remembered that complete is much less frequent

than lateral placenta preevia, and that in the latter the bleeding may not occur

until labor begins.

Prognosis.—The prognosis is graver the earlier hemorrhage occurs and the

more completely the placenta covers the os. Not only is there danger from bleed-

ing before birth, but also afterward, for the relaxed lower segment does not com-

pletely close the vessels opened by detachment of the placenta. There is danger,

also, especially in the so-called accouchement force, of fatal tearing of the cervix

and of the lower uterine segment. Finally, the examinations and manipula-

tions and the means used for the arrest of bleeding may lead to infection, so

that, according to Kaltenbach, almost as many women die from sepsis and

pyemia as from bleeding.

* Nauche claimed that by his metroscope pulsation in placental vessels could be recognized
;

but the claim was not verified, and the metroscope is now almost unknown.
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Maygrier*8 narrates four cases of fata] syncope in patients with placenta

prasvia, showing thai severe hemorrhage from this anomaly '•.•m cause such

grave anemia thai death may come suddenly after the arrest of all bleeding.

Miiller gives the maternal mortality as 23 per cent, and the fetal as ( il percent.

King's 49
statistics Bhow a maternal mortality of 22.5 per cent. and ;i fetal

mortality of 57.2 per cent. Winckel believes the mortality from placenta

previa should nol exceed 5 t<> 10 per cent. Such a low mortality as 5 per cent,

may be secured in hospital but hardly in private practice. According to Lomer,

60 pel - cent, of tin- children die during labor; Barnes states thai by his method

lie has had :)."> per cent, of living children horn ; and Winckel says thai the mor-

tality of children is seldom less than 50 per cent., and iii some statistics is as

high as from To to 75 per cent, [f spontaneous labor occurs, the mortality of

children, according to Midler's statistics, is only 50 per cent. The chances of

the child surviving in placenta previa appear so small thai some writer- -rem

to take the ground that its life is nol to he considered in determining the treat-

ment. But this is wrong, and we fully endorse the words of Dr. Barnes :

" However, in admitting frankly that it is our first duty to save the mother, I

insist upon the correlative law which does not permit US to sacrifice the child

to this end without conclusive proof that it is only at this price the mother

can he saved."

Treatment.—There is no single method of treatment in placenta prsevia

applicable in all eases and at all times; therefore the obstetrician will act most

wisely who chooses means corresponding with the special features of the case

in hand and with the emergencies that arise.

It' the bleeding" occurs in pregnancy, is not great, and uterine contractions

are absent, rest in bed only may he advisable. Should the hemorrhage be

severe, Winckel directs vaginal injections of hot water or of vinegar and hot

water, and also the colpeurynter. Martin advises that there be provided

aseptic balls of cotton-wool, with which the midwife or nurse should tampon
the vagina alter the use of an antiseptic injection, so that the hemorrhage may
be arrested at once while awaiting the arrival of the physician. The induc-

tion of premature labor in placenta prsevia was advocated in England several

years ago, chiefly by Greenhalgh, and in America mainlv by Thomas. For
some years past Murphy of Sunderland has followed this practice, and his

results, so far as saving mothers i- concerned, have been remarkably good.

His method of treatment will be referred to again. We believe that in many

cases Spiegelberg is correct in saying that the hemorrhage in the latter months

is caused by commencing labor. The obstetrician will simply then accept

Nature's plan and facilitate her action.

Should there be hemorrhage in labor, the OS dilatable, and lateral placenta

prawia with presentation of the head, let the membranes be ruptured, for. as

Martin states, we may expect the inferior pole of the fetus to occupy entirely

the lower portion of the uterus, and the presenting pari to press upon the

bleeding placental site and to excite uterine contraction-. In mosl cases

of this variety of prsevial placenta no other Interference will be required ;
it.
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however, delay demands active interference, the forceps may be used. If the

pelvis presents, the same plan of treatment is to be pursued, except that it is

advisable to bring down a foot. In transverse presentation, of course, podalic

version is indicated. But now suppose the physician is called to a case of

placenta praevia in which the bleeding is severe, whether in pregnancy or in

labor, and the os barely admits the finger and is rigid, or the cervical canal is

not readily penetrable : most obstetric authorities agree in advising a tampon.

Winckel uses for this purpose iodoform cotton, and others advise iodoform

gauze (Fig. 98) ; creolin gauze would be just as useful and has no unpleasant

odor. Anvard * recommends cotton or charpie, 1500 grams being needed:

this material is made into balls the size of a walnut, which are placed in a 2

per cent, solution of carbolic acid, or in a 4 per cent, solution of boric acid,

or in a 1 : 1000 solution of corrosive sublimate, until thoroughly saturated.

Before being used the fluid absorbed by these balls is squeezed out, and to

facilitate their introduction and to secure thorough packing an antiseptic cerate

is used. Fifty or sixty of the balls will be needed.

A Sims speculum greatly facilitates the introduction of a tampon. Winckel

Fig. -Placenta praevia : vagina tamponed with gauze.

states that a tampon may be applied so thoroughly that not a drop of blood

can escape from the vulva. He leaves the tampon in place in central and

lateral placenta praevia until the os is completely dilated, so that either the

presenting part of the child can enter the os, thus itself making a tampon, or,

by the introduction of the hand, the hips are brought down, thus accomplish-

* Pajot has said that a hatful of the material will be required.
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ing the same end. Barnes would qoI leave :i tampon in the vagina long< r

than an hour, but Bailly lets il remain for twenty-four hours, and Tarnier for

twelve hours ; the Last practice is probably the best. Som<— Pajot, for instance

— lei the tampon be expelled with the child. [The high fetal and maternal

mortality of central placenta prsevia, especially when the "- is closed and

the bemorrhage profuse in :i primigravida, has broughl to widespread dis-

cussion in recenl years the availability of Cesarean section, as offering better

result.- for mother and child than any other plan of treatment. Zinkei

discussed this question, collecting 8 cases for which Cesarean section was

performed. He excludes 2 cases, moribund when operated upon, and con-

cludes thai "at the present time, with only 6 cases deserving record, we have

a maternal mortality of 17 per cent, ami a fetal mortality of nil in the treat-

inent <>f placenta prsevia l>v the aid of the Cesarean and Porro operations."

A careful consideration of the cases submitted to Cesarean section, of

the arguments advanced in favor of ami opposed to such radical treat-

ment, and the writer's experience in treating placenta prsevia convinces him

that Cesarean section is not to he seriously considered excepl under the

following conditions : When the os is undilated, the hemorrhage uncontrolled

by firm tamponade, the child at term and living, the patient uninfected

and not moribund from loss of blood, and her environment such as to favor

a rigidly aseptic operation. The conditions named will rarely he encoun-

tered. The gravity of the case often first declares itself l>y profuse hemor-

rhage. The patient then is an unfavorable surgical subject. She frequently

will have been subjected to manipulation that has infected her, and the

great probability of postpartum hemorrhage from the lower uterine segment

will render the Sanger operation of doubtful utility in most cases. Valu-

able time will be lost in the necessary preparation for Cesarean section.

The child may not be viable. In 50 cases of complete placenta prsevia in

Schauta's | clinic only IS had reached full term, and the life of a premature

infant under such circumstances is in the greatest jeopardy by any means

of delivery. The maternal mortality of placenta prsevia, since the era of

clean obstetrics, is not greater than from 5 to 1<> per cent.

In Schauta's clinic § 2.">
I cases were treated in the last ten year-, with a

mortality of 6.8 percent, for mothers and 54 per cent, lor the children.

Of 50 cases of central placenta prsevia, the maternal mortality was is per

cent., and of the children, 70 per cent. died.

Zinke
||
has collected 8 cases of Cesarean section done for central placenta

*The following passage i- taken, nut from his paper at the Brussels Congress, but from his

Obstetric Medicine mid Surgery: " Vaginal plugs arc treacherous aids, requiring the most vigor-

ous watching. The plug, introduced with so much pain to the patient, soon becomes com-

pressed, blood runs past it or accumulates above or around it. and the tide of lite ebbs away

unsuspected. Never leave the patient trusting to vaginal plugs. Feel her pulse frequently,

watch her face closely, examine to see if any blood or tinged serum i- oozing externally.

Remove the plug in an hour at furthest, and feel if the os is dilating."

f Am. Gynecological and Obstetrical Journal, October, L901.

X Interstate Med. Jour., April, 1902. / <. eft, I . eft.



122 AMEBICAX TEXT-BOOK OF OBSTETRICS.

prsevia : 3 mothers (37.5 per cent.) and 2 children (25 per cent.) died. He
would exclude 2 cases as unfavorable for operation, and thus reduce the

mortality to 17 per cent, for the mothers and nil for the children.

The future will probably reveal the fact that the operation can never

be generally adopted, that it offers in some cases better chances for sav-

ing the child by adding risk to the mother, and that it shall be " elective "

only by the judgment of one skilled both in obstetrics and abdominal sur-

gery.—Ed.]

The practice which has in recent years been received with most favor by

the profession is, when the os can be entered by two fingers, the performance

of bimanual version according to the method of Braxton Hicks, and bringing

down a foot, so that tamponing is effected first by the leg, then by the thigh,

and finally by the hips, of the child (Fig. 99). The labor is not hastened

unless there is some special demand for its prompt ending, but gradual dila-

tation of the os is made. In case it be impossible to reach the membranes in

complete placenta prsevia, the placenta is perforated.

It appears that Martin, at a meeting of the Naturforscher at Hamburg
(1876), and then in his Guide to Obstetric Operations (1877),

51 made a

definite proposal for the successful treatment of the majority of cases of

placenta prsevia, which treatment has later been established by Behm, Hof-
meier, Schulein, and others. The chief point in this treatment is bringing

down the hips, so that by their pressure bleeding from the loosened placenta

may be stopped and at the same time uterine action may be developed.

If hemorrhage continues after the birth of the child, manual removal of

the placenta is performed. If hemorrhage still continues, the injection of hot

water, compression of the uterus, the administration of ergot, compression of

the aorta, autotransfusion, injection into the rectum at frequent intervals of nor-

mal salt-solution, such as will be mentioned in the treatment of post-partum
hemorrhage, and also the hypodermatic injection of the salt-solution, are among
the important means to be employed. A bleeding tear in the cervix may be

stitched. Broths and milk may be given as freely as they can be taken, and

there may be required alcoholic stimulants as well as the hypodermatic use of

ether. Winekel commends the method of Breisky and of Klotz, of compressing

the bleeding lower part of the uterus with one hand in the vagina and the

other upon the abdomen, the compression being continued for half or three-

quarters of an hour.

Dr. Barnes, in the paper already referred to, gives the following re'sume' of

his method of treating placenta prsevia :

" 1. Rupture the membranes; this disposes the uterus to contract.

" 2. Apply a firm bandage over the abdomen.
" 3. A tampon may be introduced to gain time, but it is not necessary to

do it. Watch, observe with vigilance.

" 4. Detach all the placenta adhering within the inferior zone, and always

watch. If there is no hemorrhage, wait a little. The uterus may perhaps do
what is necessary. If this fails, dilate the cervix with the hydrostatic dilator.
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Wail and watch. If the natural forces fail, employ the forceps which gives

the besl chance to the child, or as a lasl resorl perform version.

"5. A.void as far as possible everything which disposes to septicemia. There

Fig. 99.—One leg lias been drawn down, bo that the <.s is tamponed and the placenta directly com] i

by the hips '>f the ahild (Muller).

arc four factors which dispose to it : (" i The bruising and other lesions of the

uterus; (6) the retention in the uterus of fragments of placenta or membranes

or of clots
j

(e) deficient contraction of the uterus; (d) activity of absorption,

increased by loss of blood. All these causes are reduced to a minimum in
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following the preceding therapeutic principles. But there are still other

special precautions. After the placenta is expelled examine it carefully to

see if it is entire. If the uterus does not contract well and if blood flows,

inject hot water, temperature of 45° C, adding a little iodin or carbolic acid,

or else, if the hemorrhage persists, the perchlorid of iron. It would be more

useful to repeat the uterine injections daily for a week. The activity of absorp-

tion indicates the use of a generous diet."

In connection with the method of Dr. Barnes, as above given, reference

may be made to the plan pursued by another celebrated British obstetrician

(Radford) in 1826 : "A multipara in the seventh month of pregnancy had

severe hemorrhage, for which a tampon was used ; a month after this there

was slight flooding, which yielded to rest, etc. ; labor came on two weeks sub-

sequently, and there was considerable hemorrhage. Upon examination the os

was the size of a crown. As the pains were now frequent and strong and the

discharge continued, after placing a regulating bandage—one end being fast-

ened to the bed and the other held by the nurse and tightened as required

—

I passed my hand, and first detached a considerable portion of the placenta,

and then ruptured the membranes. The bandage was drawn so as equally

and firmly to support and compress the uterus as its size lessened by contrac-

tion and the escape of the waters." The result was favorable for both mother

and child. Radford gave the reason for detaching the placenta thus :
" I de-

tached the placenta as freely as I thought necessary for the passage of the

child, as it is better systematically to do this rather than run the risk of the

tearing of the structure of this organ by the force it must sustain at each pain,

when the os uteri has to be dilated by the head of the child after the membranes

have been ruptured."

The point of interest in comparing these methods is that each obstetrician

detached partially the placenta, though for a different reason.

Murphy, who has for years advocated and practised the induction of labor

in placenta prsevia, recently made the following statement

:

52 " In every case

where placenta preevia is evident after the seventh month, or even before then,

I bring on premature labor and remain with the patient until she is delivered,

treating her on the lines laid down by Barnes." Murphy has now had 61

cases with only two deaths, and one of the two was moribund when first

seen. Instead of the fiddle-bag dilators of Barnes some have used, for the

induction of labor and at the same time to prevent hemorrhage, the ballon of

Champetier de Ribes. Harris 53 recently recorded very successful results from

dilating the os uteri with his fingers in placenta prsevia. Parks Ritchie 5* narrates

two cases of placenta prsevia in which the mothers and children were saved by

accouchement force*

* When the placenta was in advance of the child, or films ante patrem, as Pare said it was

called, accouchement force was held by the old accoucheurs as the essential method of delivery.

Guillemeau (1649), according to Dunal, was the true inventor, or rather promoter, of this

obstetric operation ; but in recent years many of the cases reported as accouchement force are

instances simply of rapid delivery, no violence being employed, and the term has thus been

changed in its signification.
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Accidental Hemorrhage.—The hemorrhage resulting from premature

separation of the placenta occupying it- normal >\u~ is called " accidental ( E ig

100). This detachment may occur iu pregnancy or in labor, but is much mor<

frequent in the former; h may be complete or partial; the latter happens

much oftener than the former. Premature detachmenl of the placenta is

not a common event, for Goodell in 1870 collected only L05 cases of the

accident.

Etiology.— A.mong the causes of accidental hemorrhage some of the acute

infectious diseases, such as variola and scarlatina, have been asserted; but

more obvious ami more generally accepted are traumatisms, as from falls,

blows, concussion, jolting, etc; so, too, direct pressure upon the abdomen,

violent sneezing, coughing, straining, or vomiting. J In t in how many hun-

dreds of cases many of these may occur without the placenta being separated

from the uterine wall! Brevity of the cord, great distention of the uterus,

as from plural pregnancy or excess of amnial liquor, ami simply the normal

contractions of the uterus in pregnancy, have been included among the causes.

Kaltenbach states that if the placenta is detached by the contractions, it must be

Upperend

ofclot '

/lembp.

Fig. 100.—Accidental hemorrhage. Blood col-

lected between placenta and part of membranes
ami the uterine wall (Pinard anil Varnier).

Pig, 101.—Premature detachmenl "t" the pla-

centa occupying its normal site. Frozen section

ofan undelivered \\ oman dead ofeclampsia after

Dr. Winter), a blood mass under the placenta.

assumed that changes in the inner portion of the serotina have made the tissue

friable and readily torn. The importance of nephritis as a cause for prema-

ture separation of the placenta has been established by Winter: but, as Veil has

said,
85 we cannot explain the origin of the bleeding in renal maladies without

the medium of endometritis ; he maintains that the chief cause of premature

detachment is disease of the decidual. That the placenta in these cases is
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diseased has been proved by several observers ; infarcts have been found, also

inflammation, and, in the case reported by Coe,56
fatty degeneration.

Of 81 cases of accidental hemorrhage recorded by Johnston and Sinclair

{Practical Midwifery), no cause could be found for its occurrence in forty-six.

Graefe 57 has recently published a case of premature placental detachment in

which shortness of the cord was the cause of the accident ; the length was only 31

centimeters. The patient was a primigravida, and the first bleeding occurred

about the time of the descent of the head into the pelvic cavity—that is, about

four or five weeks before the normal eud of pregnancy, but in this case ten

days before labor. It was believed that partial detachment resulted from the

strain upon the cord in the descent, the primary separation being in the lobe

to which the cord was attached ; after birth the navel was immediately in front

of the vulva. Underhill 58 has published a case in which severe pressure upon

the abdomen was the immediate cause of the detachment : A large, powerful

woman, quite heavy, in the ninth month of pregnancy, was engaged hanging

clothes out of a window to dry, the greater part of her weight being sup-

ported by the window-sill, upon which her abdomen pressed. Violent uterine

hemorrhage at once occurred, and the loss of blood was so great that she

fainted. The writer had a case in which partial separation of the placenta

was caused by a fall, the woman being at the end of the seventh month ; nearly

a quart of blood was almost immediately discharged, and then the flow ceased.

This patient went to term, being then delivered of a living, well-developed

child.

Symptoms.—The bleeding is internal (that is, latent) or external. The
illustration (Fig. 101), from Winter, shows a partially detached placenta

with a mass of blood effused between the placenta and the uterine wall

and also penetrating between the membranes and the uterus. In some

instances the central portion of the placenta is first detached, and then the

adjacent part, until the entire organ is separated except at the margin, which

remains firm ; there is thus formed a large cup-shaped cavity filled with blood.

Dr. Coe gives the following as the signs of latent accidental hemorrhage: Irreg-

ularity and feebleness of uterine " pains," the fundus only contracting ; the

uterus is excessively sensitive ; the sounds of the fetal heart are irregular and

feeble ; after a time increase in the size of the uterus, and the patient com-
plains of its excessive distention

;
palpation of the fetus is difficult or impos-

sible, and in some cases there is a notable prominence at that part of the

uterus in which pain has been felt ; finally, there are the constitutional mani-

festations of great loss of blood.*

Graefe, in considering the differential diagnosis of this accident, refers to

the possibility of confounding the condition with rupture of the uterus, or with

hemorrhage into the sac of the ovum or into the abdominal cavity in ectopic

pregnancy.

* Fritsch in the diagnosis states that the bag of waters remains tense and resistant during

the intervals of uterine contractions, and that it is impossible by touch to reach the placenta

(Klinik der Geburtshiilflichen Operationen).
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The cases in which there is no external bleeding are rare. Usually after

:i longer <>r shorter time blood escapes externally, and then the diagnosis can-

not be doubtful.

The accompanying illustrations (Fig. L02, \. b) show the 1 »l« »« .< I escaping

externally in accidental hemorrhage.

Prognosis.—The prognosis in accidental hemorrhage is bad for the mother,

or .it least very grave, and >iill worse for the child. Goodell's statistics in-

clude 106 cases, and the maternal mortality was fifty- four, while of 107 <-hil-

dren only six lived
;
nineteen mother- were saved < >iii of 32 recorded by Bran-

ton. Galabin in the statistics of Guy's Hospital found :;i cases of accidental

hemorrhage, twenty-one of them being severe; five of the mothers and <;<; per

cent, of the children perished. Johnston and Sinclair in <S1 cases had only

four deaths of mothers; and in Graefe's 14 cases only two mother- died.

As Schultze has pointed out, the death of the child in premature detachment

of the placenta is to he attributed not to loss of blood, hut to the failure in

the elimination of carbonic acid. The prognosis is more favorable in external

than in internal bleeding, and more favorable, too, if the condition of the os

uteri permits prompt delivery.

in,. 102.—Showing separation of the placenta with external bleeding.

Treatment.—If external hemorrhage should occur during pregnancy, and

if the quantity of blood discharged should not be great, the obstetrician will

be content with enjoining the recumbent posture, cold drinks, the body lightly

covered, and giving an opiate; in short, lie will pursue a course similar to

that required in threatened abortion. Even if there has been a copious dis-

charge of blood, but bleeding lias ceased, his chief efforts will be to relieve

the patient from her prostration, no direct interference with the uterus being

indicated. Possibly, ;i- in the case under the care of the writer that ha- been

previously mentioned, the pregnancy will not be interrupted and a living
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child will be born at term. Nevertheless, such a patient must be carefully

watched, and the practitioner be prepared to act promptly should serious bleed-

ing return; in brief, his state will be that of armed expectation.

Should there be continuous and considerable flow in pregnancy or in labor,

and the os not be in a condition to admit immediate or speedy delivery, Spie-

gelberg regards the tampon as the best treatment. It should, however, be

borne in mind that thereby an open may be converted into a concealed hem-

orrhage ; and, though the pressure of a tampon in the vagina hastens dilatation

of the os and evokes uterine contractions, these results are not constant. The

internal bleeding may be very great, for, as William Hunter, in referring to

the capacity of the pregnant uterus, said, " We are apt to consider the uterus,

when containing the fetus aud membranes, as being tight and distended, so as

to preserve its shape when taken out of the body ; sometimes it may be so, but

in the state it generally is at the ninth month it will hold a pint, a quart, or

now and then two quarts, or even more. It is in rather a loose state, not

quite tight, and only about three parts full."

The tampon will be employed in only exceptional cases and but tempora-

rilv. Spiegelberg's injunction must be remembered :
" The onset of internal

hemorrhage must be looked for, and be prevented by carefully supervising

the body of the uterus with the hand." It may be well to add that after the

rupture of the membranes the tampon is positively forbidden.

If the labor can be ended promptly, rupture of the membranes is indi-

cated, for discharge of the aumial liquor is generally followed by stronger

pains and arrest of the bleeding. This rupture is usually delayed until the os

is half dilated, and then, should the hemorrhage continue, artificial delivery

may be effected in a comparatively short time. Coe advises stimulants by the

mouth, by the rectum, and hypodermatically, manual dilatation of the os fol-

lowed by rupture of the membranes, and delivery by podalic version ; if

delay occurs from insufficient dilatation for the extraction of the head, crani-

otomy is done ; ergot is also used. Goodell in his classic monograph 59 advised

early rupture of the membranes, immediately followed by the application of a

very tight binder and compresses to the abdomen, the free administration of

ergot, and prompt delivery by the forceps or by version.

The Cesarean section, which has recently been recommended, is of question-

able propriety, even in grave cases of accidental hemorrhage. Of course the

usual means for securing contraction of the nterus when the labor is ended

will be employed. So, too, those remedies that will compensate the loss of

blood and hasten its restoration are indicated.

Hemorrhage after the Birth of the Child.—Severe bleeding after the

child is born may have different sources. It may be caused by tears of the

vagina, of the external sexual organs, or of the cervix ; it may be a result of

rupture or inversion of the uterus. But the present discussion includes only

hemorrhage from the uterus occurring independently of lesions or displace-

ment of that organ.

Great loss of blood may occur before or after the delivery of the placenta,
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Inn iii the former case the placenta mu.-t be partially or completely detached,

for while it is completely adherenl to the uterine wall it is plain there can be

no hemorrhage. Grave hemorrhage during or after the third stage of labor

i< rare, and many a careful and intelligent obstetrician will pass hi- professional

life without witnessing a case, at least in his own practice. Herman 80 says

that the statistics of Guy's Hospital furnish but one case of dangerous post-

partum hemorrhage in 2040 labors \ of St. Thomas's Hospital, one in 'JIT.!;

in Prussia, according to Hegar, one in 3131. Herman further states, and the

profession will agree in the statement, that when bo large a number of

have recently been reported in which the iodoform-gauze tampon of" the uterus

was claimed to have arrested bleeding, the presumption is that many of these

were cases in which the hemorrhage was slight. It might be added that in so

large a number of cases some were proofs of careless obstetrics, for, as Spie-

gelberg has said, "I certainly do not exaggerate when I say that severe post-

partum hemorrhage is almost without exception the fault of the attendant."

Etioloyy.—Atony of* the uterus is the most frequent cause of hemorrhage

after the child's being delivered; this hemorrhage, indeed, is frequently

called " atonic bleeding." The causes of this failure of the uterine muscle to

contract properly, closing the mouths of bleeding vessels, are many. The con-

dition has been observed after a brief as well as after a loner labor ; it may
follow a case of great distention of the uterus, as from plural pregnancy or

from amnial dropsy; prolonged and profound anesthesia predisposes to it.

The bleeding may be in consequence of albuminuria or of hemophilia, in still

other cases from deficient muscular development of the uterus. Veit 61
refers,

under atony of the uterus, to paralysis of that portion of the uterus to which

the placenta has been attached—a condition which has been described by

Engel, Rokitansky, Burchardt, Kiwisch, Chiari, and others. In this local

uterine atony there is found upon abdominal examination of the uterus a

depression, while internally, corresponding with the external depression, is a

projecting mass.

Fritseh 62 observed a case of local atony in which he found on section a

complete varicose degeneration of a part of the uterus ; the paralytic portion

was composed almost entirely of wide veins. The same author mentions a

very dangerous form of uterine atony the consequence of infection occurring

early in labor, stating that it is not wonderful, when we observe that paralysis

of the infected muscular coat of the bowels leads to meteorism, that the eon-

tractile activity of the uterus should fail from a similar cause.

Penrose,63
in his paper upon the treatment of post-partum hemorrhage,

remarks: "A cause sometimes of dreadful post-partum hemorrhage is the

partial morbid adhesion of the placenta to the uterus
;
here there is often the

reverse of uterine inertia; the uterus may be in a condition of firm contrac-

tion, but the adherent placental mass, occupying no little space in the cavity

of the organ, prevents and renders impossible that degree of shrinkage in size

indispensable to the complete obliteration of the uterine blood-vessels, and

hemorrhage is the inevitable result. To this class of causes might be added

9
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those cases where the hemorrhage is caused by the presence of fibroids in the

wall of the uterus or of a polypus in the cavity."

Placenta prsevia may cause post-partum hemorrhage, for the lower segment

of the uterus has not the contractile power which belongs to that portion of

the uterus in which the placenta has its normal site, hence the closure of torn

blood-vessels is not so prompt and complete, if the placenta be attached, in the

former as in the latter. In concluding this topic we believe the prevention

of post-partum hemorrhage is in most cases secured by proper management of

the third stage of labor.

Symptoms.—Frequency of the pulse is often a herald of bleeding. Whether

before or after the expulsion of the placenta, the obstetrician finds the pulse

rising instead of falling, and, though the patient's general condition may appear

favorable and the uterus appear well contracted, he will redouble his watchful-

ness, seeking to avert the threatened peril or to be prepared promptly to meet

its coming. Possibly the patient herself may give the first danger-signal by

asking if she is not " wasting too much " or " flooding," though frequently

this expression of fear may be groundless. Oftener the physician is advertised

of the dangerous condition by the expression of the patient's face—so deep a

pallor upon it
;
probably she complains of some disorder of sense, such as

"ringing in her ears" or obscurity of vision, saying that "the room is getting

dark." Her face is not only pale, but also expresses anxiety ; the pulse is

feeble and frequent ; the respirations are shallow, difficult, it may be gasping

;

the skin is cold and bathed in sweat; in the hunger for air she wants to have

the window open and to be fanned ; she may in her great restlessness move

this way or that and toss her arms about restlessly and purposely. Possibly

convulsions occur, and woe to the patient whose attendant mistakes them for an

eclamptic attack ! Sometimes the loss of blood may be so great that syncope

occurs. Fortunately, however, this is not in the majority of cases immediately

fatal.

The hemorrhage is either open or concealed—that is, external or internal.

The Princess Charlotte died five and a half hours after a labor that had lasted

fifty hours, the child being stillborn. The hemorrhage was internal. The

autopsy proved a healthy condition of the organs, but the uterus, filled with

blood, reached above the umbilicus. Of course an external hemorrhage

reveals itself, and an internal bleeding will be readily recognized by the

hand of the obstetrician placed upon the patient's abdomen, for thereby he

finds the uterus greatly enlarged, relaxed, and probably its boundaries not

easily defined. It ought to be noted that a bladder distended with urine may
simulate an enlarged uterus, and, even if it does not, causes great ascension

of that organ. To mention the possibility of the error is to avert it.

Post-partum hemorrhage has been divided into primary and secondary.

Unfortunately, authors differ as to the boundary-line between the two, some

including under the latter a bleeding that begins a few hours after labor,

while others advance the limit to twenty-four hours or even some days.

In the present discussion all hemorrhages occurring within the first twenty-
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Method of manipulation for artificial separation of the adherent placenta.
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four hours will be regarded as primary, and these only will now be considered,

secondary hemorrhage being subsequently discussed.

Prognosis.—The prognosis is graver the earlier the bleeding occur-., and,

of course, graver, too, the greater the loss of blood. The character of the dis-

charge is :il-<> of prognostic significance, for if the blood is thin, serum-like,

and without dots, the II i ii< I itself is at fault and the danger of death is imminent.

Severe pain in the back is regarded as testifying to uterine activity, and there-

fore as ground for encouragement. Hippocrates made hiccough and spasms

ominous in hemorrhage, and Lachapelle counted dilatation of the pupil- a

grave prognostic sign.

Treatment.— It is of immediate importance to lessen the flow of blood and

to excite uterine contraction. One step in the accomplishment of the first is

to lower the patient's head, taking away pillow and holster, and to raise the

foot of the bed. Let the obstetrician by his words and acts prevent panic on

the part of those present and inspire confidence and hope. Instant compres-

sion of the uterus is made, and the effort is exerted to promote it- contraction

by this pressure and by friction. The introduction of one hand into the uterus

with the other upon the patient's abdomen may be necessary to remove the pla-

centa or a part of it or coagula or membranes (PI. 41 ). It is important before this

manipulation that the genital canal be disinfected, which may be done by

carbolic acid, creolin, or lysol, washing it out with hot water containing

one of these antiseptics ; furthermore, the hot water has this advantage, it

stimulates the uterus to contract. Disinfection of the operator's hand and

forearm is still more important, and this may be accomplished, Fehling

states,
64

in five minutes by Fiirbringer's method. This precaution is espe-

cially necessary if a partially free placenta is to be detached, for, as Stumpf

has said, the manual detachment of the placenta is the most dangerous obstetric

operation. [The value of rubber gloves can never be greater in obstetric

practice than in removing a partially detached placenta.

—

Ed.] The intro-

duced hand, by its contact with the uterine walls, may evoke the action of

the organ, and the removal of the uterine contents permits retraction. In

the removal of the separated placenta it is usually better that both hand and

placenta be expelled rather than withdrawn. Meantime ergot may be used

hypodermatically with the hope of stimulating the uterus to contract. If

the patient is very much exhausted by hemorrhage, sulphuric ether, as

originally advised by Hecker— 20 drops, for examph—should be injected

deeply in the thigh, three such injections being made.

Among the older means of evoking uterine contraction are striking the

exposed abdomen with a wet towel, and the introduction of a lump of ice

into the uterus. The obstetrician now generally prefers to the use of cold the

injecting of hot water into the uterus. Penrose has for many years warmly

advocated vinegar as an invaluable help in post-partum hemorrhage. He has

given the following as his method of using it :

M " I pour a few tablespoonfuls

into a vessel, and dip into it some clean rag or a clean pocket-handkerchief.

I then carrv the saturated rag with my hand into the cavity of the uterus and
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squeeze it ; the effect of the vinegar flowing over the sides of the uterus and

through the vagina is magical. The relaxed and flabby uterine muscle in-

stantly responds. The organ at once assumes what I will term its gizzard-

like feel, shrinking down and compressing the operating hand, and in the

vast majority of cases all hemorrhage ceases instantly ; should one application

of vinegar fail to secure sufficient contraction, the hand can be withdrawn, and

a second or even a third application can be made, until the uterus shall con-

tract sufficiently to stop the flow of blood." Contamin in his monograph 66

states that " irritant substances placed in the uterine cavity act in the same

manner as ice, and are more readily employed. In the time of Hippocrates a

pomegranate from which the bark had been removed was introduced into the

uterine cavity. In our days a lemon has been employed (Evrat, Moreau), or a

sponge saturated with vinegar (Bigest, Desgrange). All these agents readily

excite uterine contractions when they are immediately in contact with the walls

of the womb."

Uterine injections are as old as the time of Hippocrates, but probably

Pasta in 1750 first advised the introduction of a solution of "calcined vitriol"

for the arrest of hemorrhage. Dr. Robert Barnes in 1857 strongly advocated

injection of a solution of perchlorid of iron. The formula recommended by

him is \\ ounces of the liquor ferri perchloridi (British Pharmacopoeia) and

8^ ounces of water. The following are his directions for the use of this solu-

tion :

67
(1) " Be sure that the uterus is empty of placenta, blood, and clots

;

(2) compress the body of the uterus during the injection
; (3) have two basins

at hand, one containing hot water, the other the ferric solution
;
pump water

well through the syringe (a good Higginson's will do), so as to expel air, then

pass the uterine tube into the uterus, and inject first hot water, so as to wash

out the cavity and give a last opportunity for evoking diastaltic contraction

;

then shift the receiving end of the syringe into the ferric solution, and slowly,

gently inject about seven or eight ounces, carefully keeping up steady pressure

on the uterus throughout and afterward." Spiegelberg 68 objects to the

strength of the solution advised by Barnes, and suggests that half an ounce

of the liquor ferri perchloridi be added to a pint of water, stating that " a

high degree of concentration would undoubtedly corrode the internal surface

of the uterus, and might thus lead to extensive and deep thrombosis of the

uterine wall and to its sequela? ; it might also produce gangrenous endometritis

and secondary infection, or cause the thrombi to be broken down and carried

away by the veins." Some have advised, instead of injecting the uterus with

an iron-salt solution, swabbing the bleeding surface with a sponge that has

been dipped in the solution. In recent years, however, the employment of the

Barnes method has had few advocates, not only because some fatal cases have

followed it, but also because of the prompt hemostasis usually resulting from

injections of hot water. [Since the days of antisepsis and asepsis such

means of provoking uterine contraction have been discarded. Sterile water

heated to 110°—120° F. and the intra-uterine tampon of sterile gauze are to

be preferred.

—

Ed.]
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Dr. Atthill,69 in December, 1877, in reporting to the Dublin Obstetrical

Society -nine cases of post-jKirtiini hemorrhage in which he successfully used

hot-water injections, stated thai he was led to their employment because of a

private letter from \h-. Whitwell of San Francisco. Dr. Wnitwell's state-

ment was to the following effect : When house-surgeon at the New York
State Women's Hospital in 1874 lie saw the uterus contract firmly and

instantly upon being washed out with hot water alter an operation by Dr.

Marion Sims upon a sarcomatous growth of the fundus uteri. The result led

him to try the same treatment in post-partum hemorrhage, and he met with

perfect success. He afterward succeeded in having the treatment tried in the

Lying-in Hospital at Prague, and the method was so successful that it was

adopted as a regular routine treatment. Windelband,70 in January, 1
-

stated that by the recommendation of an American physician living in New
Foundland he had for a year employed hot-water injection-, which were advi.-ed

by this physician for the hemorrhage of abortion. Windelband used them not

only in the hemorrhage in miscarriage, but also in that occurring in two cases

of prsevial placenta, in hemorrhage from uterine fibroids and other growths

from the uterine walls, in bleeding after birth when the uterus was relaxed,

and in profuse menstruation—in fact, in all cases of uterine hemorrhage. The

water should have a temperature of 112° F., and an irrigator or a fountain

syringe is preferable to the ordinary instrument. A little vaselin or cosmolin

should be applied to those parts of the external sexual organs with which the

fluid comes in contact as it escapes from the vagina, for without this precaution

the patient will complain of severe burning. The nozzle of the syringe or

irrigator should not be passed into the uterus until the stream has begun, thus

guarding against the possible introduction of air; it is gradually carried as

high in the uterine cavity as desired, the escaping stream making a way. as

it were, and facilitating this movement.

Another method of arresting uterine hemorrhage is bimanual compression

(Fig. 103). The patient lies upon her back with the lower limbs drawn up
;

Fu;. 103.—Bimanual compression of the uterus.

the obstetrician introduces one hand into the vagina, both hand and vagina

having been carefully disinfected, and passes two or three ringers up to the pos-



134 AMERICAN TEXT-BOOK OF OBSTETRICS.

terior vaginal vault, so that he can exert a firm pressure upon the posterior

part of the cervix ; the other hand, placed upon the patient's abdomen, grasps

the fundus and the posterior wall of the uterus, drawing them forward, the

vaginal fingers at the same time pushing the cervix in the same direction

;

thus the uterus is anteflexed and firmly held, so that hemorrhage for the time

is impossible. The vaginal fingers may be applied to the cervix anteriorly,

and the external hand to the fundus and the anterior surface of the uterus,

and thus the organ may bp retroflexed and arrest of bleeding be accomplished.

Fritsch n speaks favorably of what he calls the " rational bandaging " of the

abdomen, saying :
" Long prior to my injection of iron, and before Diihrssen

recommended the tampon, had I applied bandaging the abdomen in suitable

cases, and with the best results. It is especially to be recommended in those cases

in which, some time post-partum, the uterus is again distended with blood and

the anemia has reached the border-line of imminent danger to life, as shown by

great frequency or entire absence of the pulse. In such a case it requires con-

siderable self-confidence to apply Diihrssen's tampon, as during its application

some blood is lost—at least that which saturates the tampon. In these cases

I recommend and employ the following method : The uterus is pressed for-

ward and anteverted ; behind the uterus there is placed a large mass of cotton

(one or two packages, amounting to 250 grams) or large pieces of muslin, or

even a big book carefully and uniformly wrapped. Now a roller bandage is

applied tightly, which not only compresses the abdomen, but acts upon the

posterior wall of the uterus so that the organ is pushed toward the pelvic inlet.

Additional turns of the bandage are made, passing above the fundus, and the

uterus is fixed in its anterior position. The uterus is thus compressed in front

and behind, lying against the pubic symphysis. By the abdominal compress

pressure is also made upon the aorta. The blood is pressed, as it were, out

of the abdomen and kept in the upper part of the body. This method, old

as it is, still calls for occasional use, for it ensures prompt safety against

bleeding, rapid recovery of consciousness, and an improved condition of the

pulse. After such severe hemorrhage patients are not very sensitive. I have

often let the bandage or compress remain twenty-four hours or longer with-

out its removal being requested. At all events,- we can in this way arrest the

bleeding much more quickly than by the tampon, and at the same time we
have the advantage of compression of the aorta. I would especially advise

this method of compression for those cases to which we are called in the final

stages—the severest degree of hemorrhage. If seeing a case in the beginning,

such great anemia may be averted by the prophylaxis of Diihrssen's tampon."

Compression of the abdominal aorta has been successfully employed in

post-partum bleeding. One of the recent arguments in its behalf is that it

prevents cerebral anemia. Kaltenbach,72 while admitting the usefulness of

this compression, regards it as doubtful whether the favorable action is to be

attributed to a lessened blood-supply or to a mechanical irritation of the ute-

rine plexus. The method usually pursued is as follows : Supposing the obstet-

rician to be upon the patient's right side, the abdominal wall is depressed with
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his left hand until the pulsation of the aorta is fell just above the uterus, and

then slight pressure is made upon the vessel with three fingers, arresting tin-

flow. An assistant is needed, for the fingers become too tired after twenty or

thirty minutes t<> continue efficient pressure. Rudiger of Tubingen was prob-

ably the first to advise this treatment, and he exerted pressure on the vessel

through the posterior wall of the uterus. This method was rejected, and

Ulsainer's method, first advised in 1825, and previously given, is that gene-

rally employed.

The tampon is by no means a new way of treating uterine hemorrhage, but

its recent recommendation by Duhrssen has revived its use. The vaginal

tampon is now never used except possibly in tear- of the cervix, and then

but exceptionally, and tamponing the uterus will therefore only be presented.

Leroux of Dijon and Chevreul of Angiers had numerous successes with the

tampon ; but, as Baudelocque has said, the tampon which they employed was

a sponge saturated with vinegar, usually introduced into the uterus, and it was

the action of the vinegar upon the walls of the uterus which was beneficial,

and not the barrier which they supposed the sponge offered to the escape of

blood. Other means of tamponing the uterus that have been recommended
arc an animal Madder or a rubber sac, either being introduced empty, and

after the introduction filled with air or with a liquid. Zweifel recommended

as a final resort, other suitable means having failed, tamponing the uterine

cavity with cotton that had been dipped in a solution of chlorid of iron. He
preferred this method to injecting the uterus with the solution, for a patient

of his perished after such injection, while another recovered when this tampon

was applied. In recent years the preference for gauze (usually iodoform gauze

is selected, though some advise that which has been made antiseptic with cre-

olin) has been decided. In tamponing the uterus three strips of gauze about

the width of three fingers, each strip nearly 10 feet long, will be provided.*

The strips have been dipped in a 20 per cent, solution of iodoform, and iodo-

form is sprinkled upon them just before they are used. The patient lies

upon her back across the bed, and two tenaculum forceps are used, one to

seize the anterior, the other the posterior, lip of the uterus, and by them the

organ is drawn toward the vulva. An assistant holds these forceps. Along
uterine dressing-forceps grasps one end of a strip of gauze, and is used to carry

this up to the fundus of the uterus; at the same time the operator has his

hand upon the patient's abdomen over the uterus. One fold after another is

laid upon that first introduced, and thus successive layers are disposed like the

folds of a closed fan until the strips are all introduced anil the cavity is com-

pletely tilled. The uterus contracts, it is claimed, because of the contact o{ a

foreign body with its walls. The tampon does not cause suffering, and it is

removed at the end of twenty-four hours, and the uterus is washed out with an

antiseptic solution. Xo matter what tampon is \\>{h], it cannot succeed if

fragments of placenta are left in the uterus; they therefore must be removed

before its introduction.

*Playfair lias said that the puerperal uterua will hold two ball dresses! This b ing tine

one need not bo astonished at the quantity of gauze required.
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Schauta, in his paper, Die Behandlung der Blutungen post-partum, after

referring to his own successful employment of the gauze tampon, states that

failures have been reported by Diihrssen himself and by Fritsch and Ols-

hausen, and advises, if the hemorrhage continues after the tampon has been

introduced, that the strips be removed and fresh tamponing made after

washing out the uterus, the gauze being packed more thoroughly. The tam-

pon will be a failure, he says, in case the bleeding results from large arterial

vessels that have undergone atheromatous degeneration, or even a single such

vessel at the placental site. He adds that in such cases the removal of the

uterus by supravaginal amputation may be considered in a well-conducted

clinic, but in private practice would not as a rule be thought of. The propo-

sition of Kocks he regards as worthy of consideration. This suggestion is

to invert the uterus, and after the organ has been brought down it is to be

encircled by a piece of rubber tubing or by a firm bandage, best of a strip

of iodoform gauze, so placed that the placental site shall be below it. Neces-

sarily the bleeding will be thus immediately arrested, and at the end of six

hours the bandage is removed, and, the hemorrhage not reappearing, the uterus

is restored, this restoration, according to the communication of Kocks, being

accomplished without difficulty.

Kaltenbach states that the introduction of a gauze tampon is very difficult

in case of a flaccid uterus, and often it is incompletely done, and thus the

bleeding remains internal. He further states, after referring to the dangerous

embolism which may result from injecting an iron solution, that the gauze

tampon is especially applicable in cases of deficient coagulability of the blood.

Herman,73 in criticising the gauze treatment, remarks that we must judge

the effect of treatment of post-partum hemorrhage rather by the fewness of

the failures than by the number of apparent successes. Fritsch has recorded

a case in which death occurred from atonic hemorrhage notwithstanding the

tampon ; and other cases, in which the cause of death was not clear, have been

published. One case of fatal air-embolism, occurring while the tampon was

being introduced, has been reported. To the assertion that the treatment is

neither certain nor safe he adds that it is unphysiological, for the uterus cannot

be completely contracted while the gauze is in it. Certainly the cases are very

rare in which this treatment will be required.

Quite exceptional, too, are those cases in which a departure from the rule,

long established and almost universally held, that the uterus must be emptied

of clots, is justifiable. " Turn out that clot !" has been the injunction of

obstetric teachers for a century or more
;
yet it may be that in some very rare

instances the direction should be, " Do not turn out that clot." In Contamin's

paper the following case is narrated :
" There are, nevertheless, cases in which

clots seem to oppose a barrier to the flow of blood. In one of his patients

Professor Bouchacourt three times emptied the uterus of clots. After each

evacuation the hemorrhage recurred and clots were again formed in the uterine

cavity. The patient was exhausted and syncope was imminent. As the size

of the uterus was not very great and did not seem to increase, this fact indi-
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eating thai the hemorrhage was suspended, 1 1 * * - clot- were lefl in the uterus.

"The hemorrhage did not recur, and the following day the clots were spon-

taneously expelled. In this case tin- dot- had the rdle of an obstacle to the

How of blood, and it mighl be asked, What wonld have happened if the ob-

stetrician had determined :it all hazards to empty the uterus? In exceptional

cases only can this practice be followed. Nevertheless, we are justified in tem-

porizing when the hemorrhage seems arrested, and especially if the firmness

of the uterus indicates return of its contractions." To this case may !"• added

one recorded by Dr. James F. Hibberd,7
' in which a similar practice un-

successfully followed. There was this difference, however: Dr. Hibberd's

patient fainted twice from the loss of blood.

The means for compensating the loss of blood are transfusion, autotransfu-

sion, subcutaucous and intravenous infusion of a sterilized solution of chlorid

of sodium—the so-called ''normal salt-solution"—and rectal injections of this

solution. Transfusion, in which the blood from another person is introduce. 1

into the venous circulation, is now scarcely ever employed. In autotransfusion

the limbs are bandaged so that the great mass of blood which they contain is

forced toward vital organs, especially the heart. In this operation flannel

bandages are used, those of rubber being objected to because by their great

compression thromboses, and later embolism, may be produced. For hypo-

dermatic or intravenous use, and also for injections in the rectum, the physio-

logical or normal salt-solution is prepared by adding 6 grams of chlorid of

sodium to 1 liter of water free from germs. "Winckel advises 1 drop of caus-

tic solution of sodium to be added to the mixture. The hypodermatic appli-

cation is made with Munchmeyer's apparatus, which consists of a funnel, a

rubber tube, three needles, and a

thermometer. Under careful asep-

tic precautions the fluid may be

injected in quantities of a liter,

under the breasts, into the subcu-

taneous areolar tissue of the back

or thighs. The danger of infec-

tion and abscess formation should

always be borne in mind, and under

circumstances when the strictest de-

tails of cleanliness cannot be ob-

tained, high rectal injections should

be preferred.

Before describing intravenous

introduction of normal salt-solution

it should be mentioned that much

may be accomplished to prevent the injurious consequences of loss of blood

by having the patient drink the fluid as freely as she can without causing

irritability of the stomach, and also by injecting as much of it in the rectum

from time to time as will be tolerated.

Fig. 104.—Intravenous Injection.
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Intravenous injection of normal salt-solution, approximately one tea-

spoonful of salt to a pint of water that has been boiled and has a tempera-

ture of 100° F., may be made with a glass funnel, a rubber tube, and a can-

nula. Horrocks,75 from whose paper the accompanying illustration (Fig. 104)

is taken, describes the operation as follows :
" Make an incision about one inch

long and expose the median basilic or any other vein of not less calibre. In some

cases it is found useful to cause filling of the vein by tying a pocket-handker-

chief or bandage round the arm. With a needle pass a silk, gut, or other lig-

ature under the vein, cutting it so as to leave two ligatures. Draw one to

the lower angle of the wound, and tie it round the vein by a double knot,

cutting the ends short. With the dissecting-forceps pinch up the vein and

make a small nick in it with scissors, taking care not to sever the vein com-

pletely. Introduce the cannula (silver or glass) into the vein, and tie it in by

means of the upper ligature, leaving the ends long as in the Figure. The

blood will flow down the cannula, and when it is full the rubber tubing, pre-

viously attached to the glass funnel and filled with the saline solution, is fixed

on the end. The funnel is now raised, and as the water flows it is replaced

by pouring in more of the saline solution from a jug (pitcher) held close to

the rim to prevent air-bubbles being formed. As long as the funnel is kept

above the level of the cannula, air-bubbles will always rise to the surface and

escape. Another method of introduction, and one recommended in severe

cases, is to fix the funnel and the cannula in the tubing, fill the apparatus with

salt-solution till it runs out warm, and then to introduce the cannula into the

vein, the funnel being held by an assistant slightly higher than the cannula, so

as to keep up a gentle flow which washes away the oozing blood and ensures

the absence of air. The speed at which the fluid is injected can be regulated

by raising or lowering the funnel. In most cases a distance of about 3

feet is sufficient, and the flow is found to be about a pint every four minutes.

When enough has been injected, remove the cannula from the vein. Cut the

latter completely across, and tie the upper end with the long ends of the liga-

ture. Sew up the wTound with a continuous or interrupted fine silk or other

suture, and fix a clean pad with a bandage."

Horrocks states that enough fluid should be injected to cause the pulse to

be perceptible at the wrist, and that the wTorst cases require about six pints.

Further, in the treatment of the prostrate condition Kaltenbach commends a

rectal injection of red wine and the whites of two eggs with from 20 to 30
drops of tincture of opium. He also speaks favorably of an injection once or

oftener, in the upper part of the thigh, of ether, tincture of musk, or cam-

phorated oil (1 : 9).

Convalescence from the anemia resulting from severe bleeding will be

best promoted by keeping the patient in a horizontal position, not even

permitting her to sit up to nurse her child or to urinate. Milk, eggs, and
animal broths should constitute the chief part of the diet, and alcoholic

stimulants may be advisable in some cases. If the hemorrhage has been

from the placental site, and especially if the flow is profuse and its bloody
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character is prolonged, ergol or fluid extracl of bydrastia is indicated. The

firsl getting ou1 of bed will be delayed several days after the usual time

in patients who have suffered from post-partum bleeding. Many patients

will require the early administration of tonic—quinin and iron, for exam-

ple, or the elixir dl' phosphate of iron, quinin, and strychnin, or tin- com-

pound of ' beef, wine, and iron."

Lacerations and Rupture of the Uterus.—These lesions arc found

almosl exclusively in tin' lower segmenl of the uterus; mosl of them con-

sist in tears <>f the uterine wall that run more or less transversely (Fig.

lo.")). They are called "complete" ruptures of the uterus when the wound

penetrates all three emits of that organ, and " incomplete " when either the

serous or the mucous lining of the womb remains unimpaired. Lacerations

in the upper portion of the uterus are exceedingly rare.

Causes.—Sharp ridges projecting from the pelvic bones have sometimes

been known to sever the walls of the uterus. These projections are most Likely

to he found at the promontory and along the ilio-pectineal line. If there is

any mechanical disproportion between the inlet of the pelvis and the fetal

Fig. 105.—Transverse rupture of lower seg- FIG. 106.—Impending rupture ofuterus in a shoul-

menl of uterus (Spiegelberg) : a, probe inserted der presentation (much modified from Schroeder :

under the peritoneum. oe, external os; oi, internal os; cr, contraction-

ring.

head, the latter in its descent will press the lower segment of the womb against

these sharp ridges with so much force that they may grind their way into the

uterine tissues. Any attempt to pull the head into the pelvis with forceps

Mill under these conditions only help to increase the amount of injury to the

uterus. Incomplete rupture of the uterus, with the inner portion of the wall

entire, can have originated in this manner only.

By far the greatest number of ruptures of the uterus, however, arc caused

in an entirely different way. They are the direct result of the uterine con-

trail ions and of over-distent ion of the lower segment of the uterus. This

mode of origin was first pointed out in 1ST") by Bandl, and since then his

statements have generally been accepted as correct. During labor the upper

portion only of the uterus contracts, while tin 1 entire cervix and that portion
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of the body immediately above the inner os are subjected to a stretching process

until they form one wide cylindrical canal. While this dilatation is going on

we find that the wall of the lower segment gets thinner during each labor-

pain, whereas the wall of the contracting portion of the uterus thickens and

hardens. The border-line between the upper and the lower segment of the

womb is marked by a ring-shaped projection of the contracting portion, the

so-called " contraction-ring," which is found at a variable distance above the

inner os. During the contractions the uterus has a tendency to move upward

toward the diaphragm and to pull the dilated lower segment upward and away
from the presenting part, the latter usually descending at the same time, this

partial evacuation of the uterus preventing an undue stretching of the lower

segment. If, however, a malpresentation or some other mechanical impediment

prevents the fetus from descending, the stretching of the lower segment con-

tinues. The uterus, as a rule, tries to overcome the obstacle by an increase in

the intensity and duration of the contractions, thereby augmenting the chances

for a rupture. When there is unequal dilatation—as, for instance, in shoulder

presentation, in which the greatest stretching of the lower uterus takes place

on that side to which the fetal head has escaped—the rupture becomes still

more imminent (Fig. 106).

The administration of ergot during labor is at times directly responsible

for uterine ruptures. The writer remembers a case of a multipara with central

placenta prsevia in which the attending physician had plugged the vagina

very effectively, and at the same time had given the patient a teaspoonful

of ergotol. The tampons together with the mass of the placenta made it

impossible for the presenting head to enter the pelvis ; it escaped to the left

iliac fossa, and when the writer saw the patient two hours later he found a

transverse laceration on the left side of the uterus a little above the inner os,

through which the head had entered the abdominal cavity.

From what has been said above it is evident that these ruptures must

always originate in the lower segment of the uterus ; which fact, however,

does not preclude the possibility of the tear extending upward into and above

the contraction-ring.

Symptoms.—In a minor number of cases the rupture takes place without

premonitory symptoms, but usually these symptoms are well marked. The

parturient woman does not rest between the uterine contractions ; she complains

of constant and severe pain in the lower abdomen on account of the intense

stretching to which the lower segment of the uterus and the uterine ligaments

are being subjected. The rupture itself always takes place during a uterine

contraction, and it is usually accompanied by an intense penetrating pain. At
the same moment the parturient woman feels that the child has turned or has

shifted its position. The labor-pains suddenly cease; there may be a free

hemorrhage ; the patient's skin gets cold and clammy ; the pulse becomes very

frequent and thread-like in volume. Some or all of these symptoms may be

missing, with the exception of a change in the character of the pulse. The

abrupt cessation of the uterine activity is also very constant.
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1 examination the presenting part will be found t<> have receded, or it

may have entirely disappeared. Part or all of the child has escaped through

the rent, and it can clearly be outlined through the abdominal wall. If the

tear does not extend through the peritoneum, then tin- membrane is detached

- t'> form a large cavity which contains the escaped fetus and a greater or

lesser quantity of blood.

Frequency of (he Accident,—No reliable statistics as to tin- frequency of

rupture of the uterus can be procured, as in maternity hospitals, to which com-

plicated cases are constantly forwarded, there will naturally be found a greater

percentage of such accidents than it' all labor cases from a large territory

were collected for statistical purposes. In countries in which osteomalacia

and rickets are common the frequency of pelvic contractions must necessarily

increase the number of ruptures of the uterus. The frequency of this acci-

dent will vary also with the greater or lesser ability of the obstetrician.

Band! found one case of ruptured uterus among 1200 confinements, while

Garrigues states the frequency as 1 in from 3000 to 5000; the latter statement

seems to be approximately correct for the United States.

Prognosis.—Rupture of the uterus is one of the gravest complications of

labor. Over 90 per cent, of the children are born dead, and of the mothers

fully 60 per cent, succumb to the accident. Many women bleed to death before

help can reach them ; others die within the next few days from septic infec-

tion or from secondary hemorrhage. Sep.-i- is now recognized a- the prin-

cipal cause of death.

Before antiseptic times the outlook was even more gloomy, but it has greatly

improved within recent years, and we may hope that in the future a still greater

percentage of mothers will be saved. According to statistics published by

Schultz and quoted by "NVinckel in his text-book, the following percentage of

cures was effected in the 193 cases collected from modern literature:

Complete ruptures without treatment, 20.2 per cent.

Complete ruptures treated with drainage only. 36 per cent.

Complete ruptures treated by laparotomy, 44.7 per cent.

Treatment.—Whenever during labor the over-distention of the lower - _-

ment of the uterus can be diagnosticated, an attempt must be made to deliver

at once and to accomplish this without increasing the distention of the parts.

The patient should be anesthetized, as the narcosis will lessen the intensity

of the uterine contractions. The mode of delivery must be chosen according

t<> the nature of the case. In shoulder presentations version carefully executed

i- the proper procedure, providing the child i< living. Should the child be

• lead, then embryotomy would be preferable, as it does not increase the ten-ion

of the uterine walls, and consequently the danger of a rupture, while version.

no matter how skilfully performed, will cause some additional distention. In

li.ad presentations a gentle attempt with the forceps should be made, always

taking it for granted that the child is living. Failing with the forceps, the

only choice lies between Cesarean section and craniotomy of the living child.

Version in these cases is out of the question, because the stretching of the
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uterus in a transverse direction is very much greater when the operation is

performed in head presentation than when it is resorted to in shoulder pres-

entation, where the child lies already with its long axis more or less trans-

versely in the uterus. Under favorable surroundings Cesarean section should

always be the operation for treating this emergency, and craniotomy should be

performed in those cases in which the child has ceased to live.

After the rupture has taken place a speedy delivery is also called for.

If a part of the child is retained in the uterus, delivery through the natural

passages should at once be attempted. Usually we are able to extract the child

by the feet. The placenta is removed next, and the parts are then cleaned

and examined. Hemorrhage may not be very great, as the uterus gener-

ally contracts well as soon as it is completely emptied. The patient should be

allowed to rest, and she may be stimulated with hypodermatic injections of

ether, brandy, and like agents. If she rallies, the further treatment must be

decided upon. The question will be : Shall the abdomen be opened, the rupture

be closed by sutures, and the peritoneal cavity be cleansed of the blood and

meconium that have entered it, or shall the treatment be confined simply to

cleansing the vagina with disinfecting irrigations and introducing a glass tube

or a roll of iodoform gauze into the rent in the uterine wall to provide drain-

age for the infected peritoneum ? When the accident has happened amid sur-

roundings that would not be objectionable to laparotomies for other causes,

there is no good reason why the patient, provided she has rallied, should not

be given the full benefit of the modern advance in abdominal surgery.

Laparotomy performed under these conditions cannot expose the patient

to any additional danger, but it can greatly improve her chances for

recovery.

When the child has entirely escaped from the uterus or when it cannot be

extracted through the vias naturales without greatly increasing the laceration,

there is no choice in the mode of treatment. The abdomen must be opened

and the child be taken away after ligating the umbilical cord ; the placenta is

best removed by compressing the uterus, when the. after-birth usually glides

down into the vagina, whence it can be extracted by the hand. The tear is

now repaired by suturing, care being first taken to unite the muscular coat

of the uterus, and then to close the peritoneum separately with the edges folded

in, so as to ensure a good and speedy union. When one is reasonably sure that

infection has occurred ; when the tear is so contused, tattered, or gangrenous

as to forbid the hope of primary union ; or when the uterus is myomatous,
hysterectomy, usually total, is indicated.

Incomplete ruptures, with the peritoneum detached from the uterus, do
not necessitate laparotomy. The newly formed cavity is washed out

through the rent and a drainage-tube or a roll of iodoform gauze is

inserted to give escape to the secretions. The same treatment is pursued

in complete ruptures, as already stated, whenever laparotomy is decided

against. In the latter case no attempt should be made to wash out the

abdominal cavity through such a tube : the tube should serve for drainage
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only. Schmit* studied carefully 19 relatively recent cases of rupture of the

uterus thai were treated in Schauta's clinic, and concluded that, except in

eases attended by severe hemorrhage, drainage by iodoform gauze affords

decidedly better results than laparotomy and suture. He believes this

applies i" c plete, as well as incomplete, rupture, when hemorrhage is

imt severe. Of 7 cases of incomplete rupture treated by gauze drainag

died, a mortality of 28.57 per cent. ( >f 10 cases of complete rupture 1

were treated by operation, with a mortality of 50 percent. j »i were tn

by gauze drainage, with a mortality of 50 per cent.

Fig. 107.—Cervix of virgin

(Heitzmann).

Fig. 108.—Another form of Fil. 109.—Cervix after i

external os in the virgin Ik-itz- riage (Heitzman

maun).

Injuries to the Infravaginal Portion of the Uterus.—Physiologically

there is a laceration of the vaginal portion of the cervix in all primiparse and

also in some multipara?. This laceration, which is usually bilateral, runs in a

transverse direction, so that in women who have borne children the external

os is no longer a small round opening- surrounded by a perfect riug of tissue,

Fig. 110.—Cervix of multipara Fig. ill.—Bilateral laceration Fig. 112.—Extensive laceration
(Heitzmann). to vaginal walls with eversion involving supra-vaginal cervix

(Heitzmann) and vaginal wall (Heitzmann).

but is a more or less funnel-shaped aperture placed transversely between tw<>

well-marked lips (Figs. 107-1 1 2).

It is only when these tears are excessive that they gain pathological im-

portance. This is the case whet: the laceration extends upward to the vagina]

vault and above it, or when it is accompanied by considerable hemorrhage.

In some cases the anterior lip of the cervix is wedged in between the fetal

head and the pubic arch, and it may be torn off more or less completely. By
annular lacerations of the cervix i Fig. 1 13) arc meant those very rare c - -

in which the external os is unyielding and in which the whole lower section

Monatssckrift f. Oebwrtshuife und Oynakologie, vol. xii.. No. 3.
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of the vaginal portion has by the descending head been forced off in the shape

of a circular flap containing the external os in its centre (Fig. 113).

Causes.—The more extensive lacerations of the cervix are almost always

caused by obstetrical operations at a time when the cervix uteri is not suf-

ficiently dilated to allow an easy passage of the fetus. In some few instances

pathological changes in the tissues of the cervix are to blame for these injuries.

At times the uterine contractions are so severe and frequent that they force

the presenting part through the cervix before the latter has had time to dilate.

Not unfrequently the administration of ergot during the first stage of labor,

or rupture of the bag of waters before the os is fully dilated, has provoked

these dangerous labor-pains. It is stated that prolonged labors are more

fertile causes of cervical injury than rapid labors, on account of the long-

continued compression of the cervical tissues.

Symptoms.—It is only in a minority of cases that there are symptoms

present of sufficient gravity to lead to immediate discovery of the excessive

laceration of the cervix at the time of its occurrence. Intense pain is some-

times present, more particularly in those cases in which the rent extends up-

ward through the vault of the vagina to the neighborhood of the peritoneum.

The hemorrhage, usually trifling, is now and then so severe as directly to

endanger the life of the patient. When a post-partum hemorrhage is noticed

while the uterus is firmly contracted a close examination must be made of the

lower portion of the genital canal ; if it is found that there is no lesion of the

vulva or of the vagina that could cause the bleeding, it will be an easy

matter to trace its origin to an injury of the cervix. If needs be the cervix

may be pulled down into the vaginal

orifice to allow of inspection. During

the puerperal state an extensive lacera-

tion of the cervix increases the danger

of puerperal septicemia and, at a later

period, it may lead to chronic uterine

disease.

Treatment.—The prophylactic treat-

ment necessitates deferring all obstetric

operations until the cervix is fully

dilated. This waiting is not always

practicable, and we often have to
Fig. 113,-External os and a portion of the

c}loose t
u e ]esger to aut.jcir>ate the

cervix higher up, which have been torn off
clluuhy tue Jessei IO anticipate tne

during delivery (Winckei). greater evil, but we should never ope-

rate under these conditions without the

most urgent indications. The administration of ergot during labor at any

time before the birth of the child is accompanied by so many dangers to both

mother and offspring that no terms are too strong to denounce this nefarious

practice.

Profuse hemorrhage from a tear in the cervix will sometimes be arrested

by hot-water injections or by direct compression of the parts either by the
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finger or by a tampon placed againsl the bleeding surface. In mosl cases,

however, it is preferable to unite the torn tissues by sutures. The vagina i-

held open by vaginal specula <>r holders and the cervix is pulled down with a

vulsella or with a pair <>f Muzeaux forceps until it appears in the vulva, when

the sutures can usually be applied without much difficulty (Figs. Ill, L15).

Inversion of the Uterus.— By complete inversion of the uterus is meant

that change of position and form in which the fundus is the luwc-t and the

cervix the highest part of the organ, and the external surface is the internal
;

Fig. 114.—Laceration through the left side of

the cervix into the broad ligament to the ischial

spine and along the vagina through the perinea]

pyramid.

Fig. 115.—The two lower corners of the lateral

laceration of the cervix seized by a doable tenac-

ulum and drawn down to make ready for suturing

(Dickinson).

the shortest definition of uterine inversion is, the uterus upside down and

inside out.

Varieties.—We have here to consider only what is known as puerperal

inversion, and of it there are two or three varieties, according to the degree

of the displacement of the organ. The first degree, constituting one of the

forms of incomplete inversion, consists in cupping or depression of the fundus

of the uterus. Should the fundus descend so that it is at, or partially projects

from, the os, the inversion is still incomplete; but if the fundus and the body

of the uterus have passed through the os, the inversion is complete. If the

inverted organ is external, the vagina also being inverted, the greatest displace-

ment is present, and it is complete inversion with prolapse. Into the funnel-

shaped cavity formed by the organ internally, and lined with peritoneum, the

Fallopian tubes, the ovarian ligaments, round and broad, the ovaries in part,

or a portion of intestine or of omentum, may enter (Figs. ll»i, 117V

Frequency.—Wo have no conclusive statistics as to the frequency of this

accident. Winckel 76
in more than 20,000 labors has not seen a case of com-

plete inversion, nor had Braun one in 250,000. Denham in 100,000 eases of

labor in the Rotunda Hospital, Dublin, found one rase of inversion. Kehrer 77

states that the accident is thought to occur once in 2000 labors. Probably

uterine inversion is more frequent than published reports of eases would lead

one to believe. It may be that in some eases if the displacement was recog-

nized the fact was concealed ; in other instances the accident was not dis-

covered.

Etiology.—Relaxation of the uterus necessarily precedes inversion. Mat-

10
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thews Duncan has stated: 78 "Four kinds of uterine inversion occur after

delivery

:

1

.

Spontaneous passive uterine inversion

;

2. Artificial passive uterine inversion

;

3. Spontaneous active uterine inversion
;

4. Artificial active uterine inversion.

The only uterine condition essential to the production of all these kinds is

paralysis or inertia or complete inaction."

Without entering into the various explanations of uterine inversion given

by Duncan, this accident may originate in three ways

:

1. There may be spontaneous inversion. Paralysis of the uterus at the

Fig. 116.—Inversion of uterus : drawing from an

old specimen in alcohol. The atonic chief site of

placental attachment (c) is shrunken by the alco-

hol, and thus its lessening is explained ; 6, contrac-

tion-ring ; o, external os uteri (after J. Veit).

Fig. 117.—Inversion of the uterus. The lumen
of the rectum is seen, and also the inversion fun-

nel in which are the tubes and an ovary (after J.

Veit).

placental site existing, simply the weight of the placenta may cause sinking

of that portion of the uterus in the cavity. Such occurrence is more liable to

happen if the placenta is attached at the fundus ; then, the remaining portion

of the uterus being active, the introcedent part becomes a foreign body, and

by peristaltic action is forced farther down, just as happens in intussusception

of the bowels. So, too, in complete paralysis of the uterus the organ may be

inverted by the weight of the placenta. Each of these forms of spontaneous

inversion is rare : some, indeed, regard them as doubtful.

2. The inversion may be caused by abdominal pressure or by the pressure
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of the hand upon the uterus. Kaltenbach states thai he saw an inversion

produced by the practitioner, in endeavoring to express the placenta, con-

tinuing (<» press after the uterine contraction had ceased.* Denuce 79 quotes

u passage from Galen showing thai this great physician knew uterine inversion

could be caused by spontaneous abdominal pressure.

3. Inversion is most frequently produced by pulling upon the cord, and

this may occur in spontaneous expulsion or in extraction of the child, there

being absolute or relative shortening of the funis. Again, it may happen if

the child is expelled when the mother is standing, the sudden .-train of the

child's weight in falling, acting upon the attached placenta through the cord,

producing inversion.

Much oftcner, however, the uterus is inverted by improper or untimely

traction upon the cord in an effort to remove the placenta, this traction being

made soon after the birth of the child. The uterus may then be in a relaxed

condition, and especially at this time its lower segment and the OS, having

been recently stretched- to the utmost in the passage of the child, can oppose

only slight resistance to the descent of the inverted part. It has been asserted

that if pulling upon the cord was liable to cause such result, the accident

would be very much more frequent, because so many obstetric attendants,

especially midwives, resort to it for the removal of the placenta. But the

answer to this is that such employment of traction is not usually made almost

immediately after birth, and therefore the condition of the uterus, contraction-

having returned, cannot promote the accident. There are too many histories

of inversion being caused by untimely or excessive pulling upon the cord for

one to doubt that this is the most frequent cause of the accident.

While in the great majority of cases inversion occurs during the third

stage of labor, it may exceptionally happen hours or days after delivery.

Denuce, in describing tardy inversions, inversions tardives, assumes a semi-

paralysis of the placental portion of the uterine wall, which becomes there-

fore depressed, and the depression furnishes a receptacle inviting intestinal

pressure. He observes: "Such pressure, acting as in hernias, increases the

extent and depth of the inverted portion and thus causes true secondary

inversion." Again: "These late inversions may happen in different ways.

Sometimes the intestinal pressure, acting in a continuous manner, gradually

produces the inversion
;
sometimes, on the other hand, suddenly and under

the influence of an abrupt and accidental effort or successive efforts the inver-

sion results."

We have thus explained the fact that in rare instances competent obstetri-

cians have met with eases of inversion when the labor was properly conducted,

and at its end the uterus occupied its normal position, the displacement occur-

ring hours or even days after. Of course in such cases no blame can he

attached to the practitioner. That an inversion may begin at the cervix, as

has been taught by some celebrated obstetricians, this part becoming everted

* A similar case lias been previously reported by Johnston (Johnston ami Sinclair's Practical

Midwifery).
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and then drawing down the rest of the uterus, is in the highest degree improb-

able ; especially is the apparent improbability great since we have learned in

recent years more of the passive character in labor of the lower uterine

segment.

Symptoms.—The most important symptoms of this accident are shock and

hemorrhage. The hemorrhage is inevitable if the placenta be partially or

completely detached. There may be vomiting in consequence of the stretch-

ing of the nerves in the lower part of the abdomen and of the pelvis, and

syncope ; there may be reflex paralysis of the heart ; anemia of the brain from

the sudden decrease in the intra-abdominal pressure may occur. Kehrer

Fig. 118.—Complete inversion with prolapse (Boivin and Duges) : A, mons veneris ; B, labia majora

;

C, labia minora ; D, clitoris ; E, urinary meatus ; F, external anterior border of the vagina ; G, external
border of the os uteri ; H, the internal surface of the uterus, now external.

speaks of the collapse as being anemic-nervous. If there be complete inver-

sion with prolapse, there is in front of the vulva a large ovoidal body as

represented in the illustration (Fig. 118). In quite exceptional cases inversion

may occur, as asserted by Reeve,80 " without sufficient symptoms to attract

attention or to indicate that anything has gone wrong." In support of this

statement Reeve, unsurpassed in obstetric knowledge and learning, adduced

only two cases, both in the practice of the same obstetrician ; therefore the

accident thus occurring must be exceedingly rare.

Diagnosis.—If the obstetrician is present at the time of the accident, and
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if the placenta is -till attached, wholly or partially, to the inverted organ, a

mistake is impossible. In other cases 1 1 1
«

• history points t<> inversion, and the

symptoms presented assist the diagnosis, which finally must rest upon a direct

examination. This examination must be made with the greatest care, for,

though in the majority of cases a correct conclusion can be reached with abso-

lute certainty, yet mistakes have been made even by nun illustrious in the

profession, though these error- have usually been in the diagnosis of chronic

inversion.

One of the first things for the examiner to do is to pa— a catheter in the

bladder, for this organ distended with urin<—as it probably will be if some

hours have elapsed since the accident—may be mistaken for the uterus.

Moreover, the bladder must be empty in order that abdominal palpation

can be made. \o matter, then, what oral information may be given that

the patient has recently urinated freely, let the physician know for himself,

and this knowledge can be best obtained by the catheter. If the uterus i-

extra-vaginal, its general appearance is fairly given in the illustration (Fig.

118). More frequently, especially if the examination is made some hours

or a day or two after the inversion occurred, the uterus is intra-vaginal, and

by no means the size represented in the illustration. If the vagina is of

normal dimensions, the hand can be readily introduced, notwithstanding tin-

presence of the uterus. Thereby the examiner feels a soft, probably sensitive.

possibly contracting, pear-shaped tumor, the larger end below. By means of

one or two fingers introduced into the rectum and directed forward the funnel-

shaped opening of the uterus is felt. If a sound should be passed into the

bladder while two fingers are in the rectum, the ends of the latter maybe
brought in close approximation with the knob of the sound above the vaginal

tumor. By abdominal examination the body of the uterus cannot be felt, but

if the abdominal wall is not very thick and not sensitive—and the rule is that

in great loss of blood sensibility to pain is much lessened—the depression

formed by the entrance to the new uterine cavity can be recognized.

Denuce gives the following diagnostic marks of inversion and polypus :

1. The circular, not lateral, implantation of the pedicle;

2. The openings of the tubes upon the inferior portion of the tumor

;

3. The special sensibility, sometimes accompanied by special contractility,

that it offers to pressure and to acupuncture

;

4. The half reduction which can always be made in inversions, never with

polypi

;

5. The absence of the uterus from its ordinary place, ascertained by rectal

and vesical examination.

Now, we have to say as to these diagnostic marks. fir>t, that finding the

openings of the oviducts is not always easy under the circumstances, and that

we know that an inverted uterus may reveal no contractility, and that

it may be insensitive, possibly in consequence <^ the utter prostration

of the subject, to pressure and to acupuncture, so that the absence of these
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particular signs does not prove that the suspected tumor is other than an

inverted uterus.

Prognosis.—According to Crosse,81 one-third of the women with puerperal

inversion of the uterus die either immediately or within a month. In seventy-

two of 109 fatal cases collected by him death occurred within seventy-two

hours, usually within half an hour. Crampton 82
in 1885 collected 120 cases;

there were eighty-seven recoveries, thirty-two deaths, and one remained unre-

lieved. AVinckel, after quoting Crosse's statistics, states that in 54 recent cases

only twelve died. But even this comparatively low mortality proves that in-

version of the uterus is one of the gravest accidents of labor. Patients may
die from shock or from bleeding; the death may not be immediate, and then

it may occur from incarceration of a loop of intestine in the inverted uterus,

from peritonitis, from puerj)eral infection, or from gangrenous inflammation

of the uterus. In very rare instances recovery has followed the separation by

sloughing of this organ. Spontaneous restoration of the uterus has occasion-

ally taken place. Schiitz 83
states that ten such cases are known. Sometimes

this has occurred after the failure of artificial means.

Treatment.—Of course the prophylaxis is of primary importance. Let the

recumbent position be insisted upon in delivery. If brevity of the funis be

recognized, promptly dividing the cord is indicated. In removing the placenta

let no traction be made upon the cord, or at least no traction except during a

pain. If compression of the uterus is made in efforts to express the placenta,

let the obstetrician be assured that his hand is so applied to the organ that no

depression of a part of its wall is possible.

The accident having occurred, restoration of the inverted organ is to be

made : this restoration will be more readily effected the sooner it follows the

accident. If the placenta is undetached, and especially if partially attached,

it should be removed. The opinion of the majority of obstetric authorities is in

favor of first removing the placenta before attempting reposition. Crampton
remarks :

" Firm and continued pressure upon any part of the inverted organ,

the patient, if possible, under the influence of ether, will suffice in the great

majority of cases to reposit a recently-inverted uterus. Thus in 92 instances

of recent inversion reduction was effected in from five minutes to eight and a

half hours." He gives the mortality as 20 per cent., whatever the treatment.

The restoration of the inverted uterus is best made with the hands. Of
course the hands, as well as the vagina and the projecting uterus, must first be

carefully disinfected. Then one hand is placed in the vagina, grasping, com-
pressing, and pushing the organ upward, while the other hand is placed upon
the abdomen, in part to make counter-pressure and in part to dilate the ring at

the mouth of " the inversion funnel." In this effort the operator seeks to

restore first that part of the uterus which came out last. According to Kalten-

bach, the restoration is, as a rule, easily accomplished, even without narcosis.

The objection to beginning the reduction at the fundus, depressing it, and
thus restoring first that which came out first, is that thereby a greater thick-
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Fi<;. 119.—Inversion <.f

uterus : Improper method
of restoration.

ness of uterine walls rausl be passed through the constriction-ring. M'Clin-

tock "' has said, in criticism of this method :
" By proceeding after this manner

we should give the uterine walls a second inflection, and we should necessarily

require a greater dilatation of the constriction t<< :i<linit

of reposition. The accompanying diagram Fig. 119) will

help to bring out my meaning. Here a is the angle of

inflection caused by the inversion
;
b indicates the position

of the os uteri; and e shows how the second angle of

inflection would be produced by depressing the fundus,

which the dotted line represents. It would appear, there-

fore, that in the attempt to re-invert the uterus we should

aim at replacing the pari that has last come down, and

so changing the angle of inflection according as each suc-

cessive circle of the cervix and body is pushed up." The

same objection holds if the indentation be made at one

of the tubes instead of at the fundus.

After the reduction uterine retraction is sought by

irrigating the cavity with hot water and by the administration of ergot
;
pack-

ing the uterus with iodoform gauze, as some have recommended, is unnecessary.

If reduction be impossible without too prolonged or violent manipulation, it is

better to wait until the puerperal period has passed. A restoration immediately

followed by the death of the patient can hardly be counted an obstetric triumph.

Delay, too, is advisable if the patient is not seen until a few days after the

accident: immediate peril has passed, and new peril may arise from active

efforts at reduction made during the lochial flow. After this flow has ceased

reposition may be attempted by continued elastic pressure—as, for example,

by a colpeurynter filled with warm water.

If returning the uterus is impossible—and the reduction of an inversion is

literally returning— it is generally advised to control hemorrhage by ergot and

by local application of astringents and refrigerants. Denuce commend- lacta-

tion if the patient's strength permits, stating that the hemorrhages arc almost

completely suppressed while she nurses.

3. Dystocia due to Diseases of the Mother.

Hyperemesis.—Excessive vomiting in labor is very rarely seen. Should

it occur, however, its injurious effect is shown by weakened uterine contrac-

tions and by early exhaustion of the patient.

Etiology.—Naegele and Grenser, 95 who find the immediate cause of hyper-

emesis in extraordinary sympathetic excitement of the nerves of the stomach,

state that it is most likely to occur in nervous, feeble persons, in the chlorotic,

and in those who have previously been subject to gastralgia and to hyperesthesia

of the gastric nerves. Hyperemesis may resull from excessive distention of

the stomach by food or by fluids. These observers refer also to a moral

impression as sometimes a cause.
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Treatment.—Usual means should be employed to arrest the vomiting : if it

results from irritating matter in the stomach, whether food or secretions, copious

draughts of warm water should be given. Sinapisms or the application of ether

spray to the epigastrium, and the hypodermatic injection of morphia, will be

employed ; carbonic-acid water or champagne may be useful. But it is of

the greatest importance that the delivery, whether manual or instrumental,

shall take place as soon as practicable.

Hemorrhages.—Discharge of blood outside the genital sphere, such as

epistaxis, hematamesis, hemoptysis, is occasionally seen in labor. Epistaxis,

unless excessive, is to be regarded not as a complication of labor, but rather

as a salutary condition relieving congestion of the head. If pulmonary or

gastric hemorrhage occurs, it has been recommended that the patient should

sit rather than lie upon the bed. Ice, cold acid drinks, muriated tincture of

iron, and in pulmonary hemorrhage small doses of ipecacuanha, as advised by

Graves, may be useful. In either form of the disease, if grave, prompt

delivery is indicated. If the os is not sufficiently dilated to permit delivery

with the forceps or by podalic version, accouchement force has been recom-

mended. A case of rapidly fatal pulmonary hemorrhage in a woman at term

has been reported by Budin.29 The labor had not begun, and soon after death

the Cesarean operation was performed and a child extracted that lived a few

hours, and then perished with trismus.

Hernia.—Several instances of hernia causing dystocia are recorded. For
example, Smellie's 30

case, No. 63, was one of crural hernia on the left side, the

patient suffering from it during her entire pregnancy. In labor the hernia was
forced down during every pain and gave her great uneasiness. Smellie says

:

" The labor being pretty far advanced when I arrived, I took the opportunity

of reducing the hernia upon the cessation of the pain, pressing my fingers

upon the part, and directing her to lie on her left side with her left thigh

close up to the abdomen—a position which favored its keeping up and

prevented the anguish which retarded the labor. She was accordingly safely

delivered."

"Winckel published a case in which there was a left labial hernia the size

of a man's fist. In the second stage of labor, while an assistant held back

the mass, the forceps was applied. Reposition was made after the labor, and

retention was secured by a truss. He also saw a congenital left ovarian

hernia in a parturient. The ovary, the size of a walnut, was irreducible, was
not especially painful, and presented no obstacle to birth.

Smellie narrates two cases of perineal hernia. Of the one of these cases

seen during labor he states :
" The hernia was, however, reduced by opening

the os externum, introducing my hand into the vagina, and pushing the intes-

tine above the os sacrum." Spiegelberg, in describing vaginal enterocele,

states that the hernia is almost always found at the posterior vaginal wall, and its

contents are usually formed by loops of small intestine, rarely by loops of

the large intestine. Smellie reported a case, occurring in the practice of Mr.
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StubbSj in which the vagina and the pelvis were filled l>\- a tumor which

probably proceeded from the intestines being pushed down at the back part of

the vagina. The tumor was reduced by pressure, and the head immediately

descended into the pelvis, the forceps then being applied. J>r. Hirst 81
col-

lected 27 cases of vaginal enterocele complicating pregnancy and labor. The

hernia was posterior in all except two cases. Such a hernia existing, uterine

contractions may cause it to descend so low that it partially protrudes from

the vulva ami presents a serious hinderance to birth. The tumor is soft and

compressible at the beginning of labor, and the percussion sound, according to

Muller,82 plainly indicate- its character. Reposition, as successfully performed

in the ease reported by Smellic, is still the essential in treatment, the labor

being ended by the forceps or, in ease of pelvic presentation, by manual

extraction.

Eventration.
—

"When diastasis of the recti muscles occurs in an abdomen

greatly distended by pregnancy, part of the uterus protrudes in the interval.

This condition gives rise to inefficiency in the action of the abdominal muscles

in the second stage of labor. The remedy will he found in a properly-applied

bandage and in keeping the patient upon her back during the expulsive period.

Displaced Kidney.—Winckel 85
collected six cases of displaced kidney in

parturient women. He refers to the fact that in this condition hinderance to

labor may result from the organ entering the pelvis, thus materially lessening

the size of the pelvic cavity. He advises, after replacement, as the best means

of retention, having the patient lie upon the opposite side.

Tumors of the Rectum.—lacquemier 86
states that in some eases hard-

ened feces, resulting from long constipation or from foreign bodies such as

the seeds of cherries, have been an obstacle to expulsion of the fetus.

Winckel says that hard fecal masses pressed into a small pelvis may hinder

the entrance of the head, cause an unfavorable position or prolapse of a

member, render the examination difficult, and produce anomalies of the pains.

He quotes the case of Madurowicz-Rosner, in which, the child being trans-

verse, the examination, because of the fecal mass, was very difficult and turn-

ing was impossible, decapitation being employed.

Such an accumulation should be washed out, its removal being assisted by

mechanical means such as the handle of a spoon. McClintock, in one of his

notes to the Sydenham edition of Smellie's Midwifery, says :

il
T have seen the

rectum distended with such a mass of hardened feces that suppositories ami

enemata were utterly useless to effect their removal, the anus being dilated to

the size of a florin by the fecal accumulation within. Here direct mechanical

means must be employed to dislodge and extract the scybala with which the

gut is blocked up. This having been accomplished, then enemata of turpen-

tine, soap, and water may advantageously be employed to clear out the lower

portion of the colon and to stimulate its peristaltic action." C'ruveilhier,

according to Jacquemier, published a ease in which the expulsion of the fetus

was prevented by a cancerous tumor of the rectum. He successfully ended

the labor by the forceps.
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Relaxation and Rupture of the Pelvic Articulations.—In pregnancy

the pelvic symphyses are swelled and softened, especially in the latter months

of gestation. Budin has shown that at this time motion may be detected

between the pubic bones. The physiological condition of softening may by

excess become what is known as "relaxation of the joints," manifesting itself

by pain at the articulation concerned and by more or less interference with

locomotion. In rare instances occurring in labor there is an actual separation

of the bones, a diastasis known as " rupture of the joint," the previous relaxa-

tion predisposing to this accident. Vinay 87 believes that in cases of great re-

laxation of these articulations articular or periarticular inflammations (arthrites)

complicate the condition. Schauta ^ quotes the case observed by Gmelin, in

which the autopsy showed (death having followed Cesarean section) that the

pubic bones were separated 1.5 centimeters by an accumulation of yellowish

serum at the place of the synovial cavity. In some cases there has been found

inflammation of the cartilage, causing abnormal softening of the joint. Osteo-

malacia predisposes to rupture of the joints, this accident being very rare in

the rachitic pelvis. Trousseau, 89 who met with several cases of this disorder,

and who has admirably described it, refers to one patient in whom the separa-

tion of the pubic bones was so great that the end of the index finger could be

interposed. The late Fordyce Barker 90 presented the subject in his usual

clear and scholarly manner. Snelling's monograph 91
is, of course, valuable.

In the American edition of Denman,92 edited by Francis, two cases of this

accident are reported by its author and two by its editor.

Pelvic contraction, great size and solidity of the fetal head, and unfavor-

able position have been mentioned as causes of rupture of the pelvic articula-

tions. In one instance this accident seems to have resulted from the remarkable

development of the trunk of the child, thus preventing its entering the pelvis,

the forceps being required for delivery. In many cases the lesion has been

attributed to the forceps, but it would seem more rational to regard the con-

dition requiring instrumental delivery as the more important factor. Havaje-

wicz 93 found that in 23 cases of separation of the symphysis forceps had been

used in sixteen. In one of three cases reported by Remy 9i the forceps was

used, but in the other twTo the delivery was spontaneous. The direction in

which traction is made with the forceps may be a cause, as when a part of

the force is exerted in the axis of the birth-canal, while the rest of the force

acts upon the pelvic girdle, especially at the pubic joint : nevertheless, the

accident has occurred when Tarnier's axis-traction forceps was employed.

Ulsamer 95 believed that rupture of the pelvic articulations from the for-

ceps was much more frequent than was reported. He states that sometimes

these ruptures are undiscovered, and sometimes they are kept secret, for the

public is disposed to attribute the injury to the exercise of great force, although

it has been proved that separation of the pelvic joints has followed the skilful

use of the instrument, moderate force only being exerted ; it may occur also

in spontaneous deliverv. Ahlfeld in 1875 collected 100 cases of lesions of

the pelvic joints, and in 1888 Schauta 88 added 13 cases. Diihrssen 96 has
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given •'!•'! cases in which suppuration in the joinl followed the injury.

The 23 cases of Havajewicz and the 3 cases of Remy have been men-

tioned above.

When rupture of a pelvic joinl occurs in labor, it is accompanied by sudden

and violent pain in the joint, the patient being conscious, it may be, of a serious

tear at the painful part, and the instant yielding of resistance, so thai the pre-

senting part rapidly advances. Moreover, a "crack-" is heard not seldom by

those near the patient. Sometimes, as in a case <>f Reray's, the labor end- with-

out any indication of the injury, which is made known in some movements of

the patient a short time afterward, there having been a silent rupture. Accord-

ing to Schauta, the accident most frequently involves the pubic and the righi

sacro-iliae articulation; then the pubic and the left sacro-iliac articulation.

Rarely are the two sacro-iliac articulations affected without the pubic.

Direct examination of the pubic joint with two fingers or with the thumb and

finger, one external and the other internal, will detect the injury. Further, the

lower limbs, the patient being recumbent, will be everted. Trousseau called atten-

tion to the fact that " loosening of the pelvic symphyses " may be mistaken

for disease of the spinal cord; and Remy remarks that "relaxation of the

symphyses may involve functional impotence of the inferior members so pro-

nounced that it may be believed there is a real paraplegia." Should the

injury not be detected at the time of its occurrence or while the patient is

in bed, it is recognized when she gets up and attempts to walk ; if she

succeeds, she, as Trousseau states, waddles, dragging one leg after the other

and leaning greatly to the right or the left according to the foot she advances.

Barker found that one of his patients could stand with comparative ease rest-

ing upon either leg, but could not balance herself upon both legs at once. If

this accident occurs in labor, it is important to redouble antiseptic precautions,

so that all danger of infection shall be averted so far as possible. Tf suppu-

ration follows the injury, it is essential, as urged by Diihrssen, that the purulent

collection shall promptly be evacuated.

In one of the 13 cases given by Schauta the urethra was torn, and in

another the bladder and the vagina. Four of the women died, but perfect

recovery occurred in the others, save one who was bedridden, at the end of

twelve months. The period of recovery varied from a few weeks to several

months. \\\ the case occurring to Havajewiez death followed on the nine-

teenth day, delivery having been made with forceps. The child, which was

unusually large, perished half an hour after birth. \\\ Diihrssen's '-V-\ cases of

suppuration following rupture only seven recovered of twenty-four treated

without incision, while of nine in which this treatment was employed all

recovered.

The essential treatment of rupture or of great relaxation of the pelvic

articulations is a firmly-applied bandage encircling the pelvis. l< A girdle

requires to be placed around a pelvis which has its staves separated. It is

necessary to supply the temporary deficiency of intrinsic contention by an
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extrinsic contention—that is to say, by the tight application of a bandage in

such a way as to bring into contact the separated surfaces of the symphyses "

(Trousseau). Most authorities * agree that a towel answers well for a pelvic

girdle. The union of the joint may take place in from ten to fourteen days,

bat sometimes several weeks or even months are required.

Diseases of the Heart.—Cardiac disease is not uncommon in pregnant

women, the most frequent form being valvular, the mitral valve being often-

est involved. The longer the lesion has existed and the more incomplete the

compensation, the greater the liability to premature arrest of the pregnancy.

This accident was observed (Vinay) in ninety-two of 220 cases, according to

the statistics of Courrejol united with those of Porak.

The question of the interruption of pregnancy is determined by the con-

dition of the patient. Fehling 88 includes among the indications for inducing

premature labor chronic bronchitis with great pulmonary emphysema and
insufficiently compensated cardiac disease. Kaltenbach, too, makes uncompen-
sated valvular disease of the heart an indication. Vinay 88 states that in the

severe forms marked by gravido-cardiac accidents, when bronchitis is united

with pulmonary congestion and edema, and there often supervene visceral con-

gestions, anasarca, and ascites, and the dyspnea is constant, preventing nourish-

ment and sleep, energetic intervention becomes necessary. " Peter insists upon
the good effects of bleeding, which is immediately useful in calming the dis-

tress and dyspnea. There may be added inhalations of oxygen, subcutaneous

injections of caffeine and ether, infusion of digitalis or digitalin. But it

often happens that the disorders of compensation cannot be ameliorated by
medical treatment, and the life of the patient is in peril from increasing

dyspnea and the cardiac asthenia; it is then necessary to induce labor."

In a recent valuable monograph by Allyn 97 the author states that labor

should be induced when dangerous pulmonary symptoms persist in spite of

suitable treatment; he further advises bleeding before labor is induced.

Winckel regards induction of labor as uncertain in its effect upon the disease

of the mother, and says that it ought to be restricted to the severest cases.

When labor occurs it is agreed that anesthesia may properly be employed,

chloroform being preferable to ether, and that the travail should be ended with

as little exertion on the part of the mother as possible. If the forceps is used,

it is advised that extraction be made slowly, to avoid sudden lowering of the

intra-abdominal pressure. To compensate for this lessened pressure following

birth, Lahs and Fritsch 88 recommend bags of sand upon the abdomen.

Dr. Webster 98 advocates chloroform as the anesthetic in labor ; he states

that occasional hypodermics of ether may be required, and especially recom-

mends nitrite of amyl as first tried by Fraser Wright, capsules containing 4
or 5 minims being broken and the drug being held to the patient's nose. " It

* It is remarkable that Meigs should have found " every attempt at bandaging a failure, on
account of the impossibility of well adjusting and properly retaining a bandage in place in this

particular part of the body, so that I am obliged to conclude that the best thing that can be
done is to go to a protracted rest in bed."
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is also useful in opposing the tendency to chloroform syncope." " A- the child

is delivered the nitrite of amy] is of great value in neutralizing the increasing

.-train on the In-art due to the additional Mood tin-own <»ut of the uterine circu-

lation as a result of the uterine retraction which follows delivery." He further

advises that during tin- third stage of labor artificial detachment of the pla-

centa be made by a hand passed into tin.- uterus, securing a certain amount of

hemorrhage, and warns against tin- delivery of tin- placenta by tin- Crode*

method, and also against the administration of ergot.

Diseases of the Brain.—Winckel states, referring to meningitis in preg-

nancy, that when labor begins the condition i- aggravated and tin- Bevere

headaches may end in convulsions, but the urine i- free from albumin. He
refers to Hecker^ case of tubercular meningitis, the restlessness of tin.- uncon-

scious patient becoming so great with the occurrence of labor-pains that the

labor was artificially ended. Of the 35 cases of paralysis collected by

Churchill," in twenty-three the attaek occurred during pregnancy, and in

twelve either during or after labor. In this number there were thirteen cases

of hemiplegia, partial or complete, occurring before or during labor: these

cases were obtained from Lever, Stokes, Crosse, Simpson, and M'Clintock.

Imbert-Gourbeyre in his well-known monograph reports several cases of

hemiplegia occurring in pregnancy, and he states that in more than half the

cases des paralyses obstetricales the paralyses are manifested during pregnancy,

and that in two-thirds the patients are hemiplegia In 1872, Charpentier ,0°

collected 172 cases of puerperal paralysis, and of these there were fiftv-seven

hemiplegias to forty-five paraplegias. The causes of hemiplegia were chief!

v

cerebral lesions and failure of renal action.

In quite a large proportion of cases, if the hemiplegia occurs during preg-

nancy, either premature labor or, in some cases, abortion occurs. In these

patients there is usually albuminuria. In very many of the eases a fata!

result occurs, twenty out of fifty-seven dying, according to Charpentier'- sta-

tistics. It is only exceptionally that the labor is protracted in the hemiplegia

La Motte (Observation CCXIX.) 101
gives, in his usual graphic manner, the

history of a woman attacked with convulsive movements three days before

labor; they were followed by loss of speech and almost entire loss of con-

sciousness. When the labor began he recognized it by some contractions of

the lips and slight movements of the pelvis during a pain. The woman was

safely delivered, but there was complete paralysis of the right side ; the

patient slowly convalesced, so that at the end of six months she was able

to go to the waters of Bourbon, where the cure was completed. The chief

argument of La Motte that the patient had not true convulsions, though she

had convulsive movements, was the fact that the child lived, whereas in true

convulsions it would have been dead when so long a time passed before labor.

He regarded the disease simply as apoplexy. Hemiplegia occurring during labor

will most probably result from cerebral hemorrhage in connection with eclamp-

sia, and it then presents an additional argument for prompt artificial delivery.

Paraplegia.—In paraplegic women the anesthesia of the abdominal wall
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may be so complete that the subject is never conscious of the movements of

the fetus and does not feel any pain in labor (Vinay). " In a patient of Bern-

hard's affected with progressive locomotor ataxia labor passed almost entirely

without the patient's knowledge, suffering being felt only when the head was

disengaged. In a case published by F. Benicke the patient had Pott's disease

with compression of the cord. The accouchement took place at term without

suffering, and so unexpected was it that the woman was first advised of the

labor by the crying of the child." A patient of Bernays,102
a victim of

syphilis, was " totally paralyzed in her lower limbs and in all the muscles of

her trunk which are supplied by nerves originating from the cord below the

seventh cervical vertebra." The entire labor lasted only about thirty minutes,

and its " peculiarity was, that in place of the usual interrupted labor-pains,

there was but one continued contraction of the uterus, which resulted in the

expulsion of a large, well-formed, healthy child." In Epley's patient 103

delivery was effected by forceps after labor had lasted a day. In the case

reported by Litsckus, 10* the woman suffering from progressive locomotor

ataxia, the labor was very slow, lasting five days. Garnet, quoted by Vinay,

states that the final period in labor may be long in overcoming the resistance

of the perineum—not from the muscles which are paralyzed, but of the

aponeurotic and fibrous parts.

Shock.—If shock occurs to a woman in labor, it is most frequently the

result of a grave accident—for example, rupture of the uterus. Apart from

the causal treatment of the condition, the practitioner should seek to obviate

the tendency to death and to bring about reaction as soon as possible. Among
the means he may employ are the external application of heat, alcoholic stim-

ulants, ammonia, camphor, and the hypodermatic use of sulphuric ether and

of strychnia.

Labor in Pneumonia.—By most obstetricians the occurrence of labor in

a patient suffering with pneumonia is regarded as very unfavorable, and they

therefore seek to avert any threatening of this event; but if parturition is

inevitable, the latter is facilitated as much as possible. Great encroachment

upon the chest-cavity by the uterus may be lessened by early rupture of the

membranes, and the injury to the already overtaxed heart by labor-pains is

avoided as soon as possible by artificial delivery.

Sudden Death in Labor : Delivery of the Child.—The chief causes of

sudden death of the parturient are apoplexy, eclampsia, rupture of the uterus,

of the heart, or of the aorta, exhaustion from protracted labor, uterine hemor-

rhage, pulmonary embolism, and, quite rarely, rupture of the spleen.

In sudden death in labor it is important that the child be delivered

promptly. If the dilatation of the os is sufficient, the application of the

forceps is indicated in vertex presentation ; in that of the pelvis, the

immediate bringing down of one or both feet, and extracting. According to

Kaltenbach, not even one-tenth of the children delivered after the death of

the mother live. He quotes Puech's statistics showing that in 453 operations

one hundred and one children gave signs of life, but only forty-five survived.
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Nevertheless, though the child be dead, its delivery Bhould be made, "out of

consideration for the relatives and friends of the woman and for the profession

to which we belong, especially if the accoucheur has been in charge of t J * #
-

labor for Mime time and has already made attempts at delivery " (Spiegelb

Some advise thai when the mother is dying from pulmonary tuberculosis,

from severe apoplexy, or other hopeless disease, delivery be made while she is

yet alive, if consciousness and sensibility arc lost.

If the mother die from slow asphyxia or from hemorrhage (either uterine

or from rupture of the heart or of a large blood-vessel), tin' probability of

Saving (he child is very slight, DUl if her death he from a Hidden injury, from

embolism, or from apoplexy, the chance of the child's living is greatly

improved. It is usually held that if more than ten minutes intervene between

the death of the mother and the extraction of the child, its living i- doubtful
;

yet there are a few cases in which this period was considerably passed and the

child was extracted alive.

As proving that in some cases a much longer period than ten or fifteen

minutes may intervene between the death of the mother and the removal of ;i

living child, the following facts are of value :

105 During the Commune of Pari-,

Tarnier one night at the Maternity was called to an inmate who, while Iving in

bed near the end of pregnancy, had been killed by a ball which fractured the

base of the skull and entered the brain. lie removed the child by the Cesarean

operation, and it lived for several days. He states that the delivery may
have taken place three-quarters of an hour, or even an hour, after the death of

the mother. In another case a pregnant woman fell to the pavement from a

window a distance of more than 30 i'oot, instant death resulting; thirty min-

utes at least after the death of the mother an infant was removed, which after

some difficulty was resuscitated, and which lived for thirteen years. Tarnier

also quotes the case, recorded by Hubert, of a successful Cesarean operation

two hours after the mother's death : the woman, who was eight months preg-

nant, was instantly killed by a locomotive while crossing a railroad track.

In case the os be not sufficiently dilated for immediate delivery, Depaul

stated that he could not too much insist, with almost all those who have

studied this question, upon the advantages offered by extraction of the infant

jirr rids naturcUes. One need not fear multiple incisions of the cervix by a

bistoury; there can thus be obtained in a few seconds dilatation sufficient to

make version or to apply the forceps. Thevenol ""'
states that the advice to

deliver the child, in case the mother dies in advanced pregnancy, by the

natural passage was first given in 1GG5 by Schenk. lie quotes Baudel pie.

Gardien, and Velpeau as having approved of this method. One advant

of it is that there need be no delay in case the evidence of the mother'- death

is not conclusive, and such delay in the Cesarean operation may be fatal to the

child. It should he remembered that in several cases—not. however, occur-

ring in recent years—the operator was startled by finding his subject only

apparently dead. In ease the Cesarean operation is selected, the same precau-

tions are to be employed as if operating upon the living subject.



160 AMEBICAX TEXT-BOOK OF OBSTETRICS.

Aveling l07 collected 44 cases in which spontaneous expulsion of the child

occurred after the death of the mother. The force concerned in such expul-

sion is usually the gases arising from decomposition accumulated in the ab-

dominal cavity, causing pressure upon the uterus, or such gases in the uterus

itself. It has, however, been claimed that in some cases expulsion of the

fetus was caused by contractility of the uterus continuing after the death of

the mother, while the resistance of the pelvic floor was lessened. Post-mortem

inversion of the uterus may occur from gases resulting from decomposition in

the intestines, the organ protruding from the vulva. Kaltenbach mentions

a case in which a woman died from hemorrhage, the cause charged being the

midwife's pulling upon the cord. Four weeks after death the body was ex-

humed and the inverted uterus was found in front of the vulva. Kaltenbach

explained the inversion as post-mortem, and the midwife was acquitted.
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IV. THE PUERPERIUM.

I. PHYSIOLOGY OF THE PUERPERIUM.

The puerperium is the period of convalescence from childbirth. It begins

with the close of the third stage of labor, and ends with the regressive changes

which take place in the uterus and other genital organs after parturition. This

process usually occupies six weeks; in exceptional cases it is not complete until

the eighth or tenth week.

The condition of the puerperal woman has been aptly compared to that of

a wounded patient. While not sick, she is " eminently predisposed to disease."

The exhaustion following labor, the wounds and contusions of the birth-canal,

the presence of putrescible fluids in the passages, together with the resorption

activity of the utero-vaginal tract, are conditions which border closely upon

the pathological, and are an ever-present menace to the safety of the post-

partum state. The exalted irritability of the nervous system, too, contributes

to the unstable equilibrium which characterizes the childbed condition. The
puerperal process, therefore, though a physiological one, demands the constant

exercise of care and skill in its management to prevent the invasion of disease.

Post-partum Chill.—A sense of chilliness, or even a distinct rigor, is fre-

quently experienced at the close of labor or during the third stage. It is of

short duration, rarely exceeding ten minutes, and is not attended with rise of

temperature. The probable cause of the chill is the lessened heat-production

due to the abrupt cessation of muscular effort after the expulsion of the child,

and the rapid loss of heat by evaporation from the lungs and skin. It has

no pathological significance, and requires no treatment except warm coverings

and possibly a hot drink.

The Pulse.—Soon after delivery the pulse-rate, which has been somewhat

increased during labor, falls, as a rule, below the usual normal standard. This

retardation of the pulse generally begins within from eight to forty-eight

hours after labor, and in exceptional cases continues until the end of the sec-

ond week. Usually it lasts for a period of not more than three or four days

in primiparaB, somewhat longer after subsequent births. The duration of the

reduced pulse-rate is generally prolonged in proportion as the reduction is

more marked. The frequency most commonly observed is from fifty to

seventy per minute; rarely a minimum of forty or less has been noted.

This alteration in the pulse is not attended with a corresponding variation

of temperature. The cause of this phenomenon is doubtless connected with

the mental and physical rest which follows delivery, and the sudden diminu-

tion in the amount of labor put upon the heart in consequence of the inter-

ruption of the utero-placental circulation. For several days after childbirth

the frequency of the pulse is variable under slight disturbing influences.

The Temperature.—At the close of labor the temperature ranges from one
162
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to three degrees above the normal, according to the length and severity of the

labor. Within twelve hours it falls again nearly or quite to the usual stand-

ard. In twenty strictly normal cases selected from the writer'-, hospital

Bervice the average temperature at the close of labor was 99.67 1
'.. the

maximum being 100.5° and the minimum 98.4 ; al the end of twelve hours

the average temperature was 99.18°; t went y-linir hours alter labor it was

98.G5°, the maximum being 99.5° and the minimum 98° F.

For the first four or live days of the puerperium 99.5 I'., and for the

balance of the period 99° F., should l»e regarded as the physiological upper

limit of thernininetrieal range. Transient elevations of temperature, however,

may occur from comparatively unimportant causes, such as emotional excite-

ment, digestive disturbances, or constipation. A slight rise is sometimes

observed on the establishment of lactation if the breasts are much engorged

and painful. This rise is most likely to occur in debilitated and weakly

women and in those unable to nurse. A temperature persistently above the

foregoing limits must be regarded as evidence of some complication.

Secretions and Excretions.—The general effect of labor upon both secre-

tions and excretions is to increase the activity of these functions. The skin

acts freely. If the body is kept warm, perspiration is usually profuse.

Hyperemia of the skin and consequent exudation into the hair-follicles

sometimes result in partial loss of hair.

There is a notable increase in the volume of urine during the first week.

Its specific gravity is a little lower than usual, the amount of water elimi-

nated being greater than during pregnancy, while the total excretion of uri-

nary solids per diem remains nearly or quite unchanged. This superabundant

secretion of urine is one of the causes of over-distent ion of the bladder to

which the patient is exposed after labor (Fig. 120). Other contributing

causes of retention in the first few days arc the posture of the patient, the

lessened intra-abdominal pressure, urethral spasm, and the dread of pain

during micturition owing to the bruised and fissured condition of the vesical

neck, the urethra, and the vulva.

Glycosuria is observed in a considerable proportion of instances for a short

time after as well as before labor. This is due to resorption of lactose, and

the proportion of sugar in the urine fluctuates with the fulness of the breasts.

It disappears as soon as the balance is established between secretion and con-

sumption. Peptonuria exists for several days, peptone being a product of

uterine involution.

Xoas of Weight.—It is stated that during the first puerperal week there i-

a loss of weight, variously estimated by different observers at from one-twelfth

to one-eighth the body-weight at the close of labor. This loss is attributed to

the increased activity of the secretions and excretions and the small amount of

food ingested during this period, together with the retrograde changes which

normally take place in the pelvic organs. Under the present practice of

allowing the patient a moderately full diet after labor the loss is generally

confined to the first few days post-partmn. and is soon made good.
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Uterine Contractions.—Rhythmical uterine contractions, similar to those of

labor, continue for a variable length of time after the delivery of the placenta.

Top ofsymphysis

Fig. 120.—Extreme over-distention of the bladder during labor (from a sketch by R. L. Dickinson, M. D.).

The contractions of the uterus tend to exclude blood-clots from its cavity, to

establish complete retraction, and thus to accomplish the permanent ligation

of its vessels : by diminishing the blood-supply they promote in the uterus

the retrograde changes which normally take place in the puerperal period.

In prirniparse they are seldom painful. In multipara, in whom there is

greater relaxation of the uterus and greater tendency to the retention of

clots, they are more intense and are frequently accompanied with pain.

After-pains in exceptional cases may continue for two or three days. Usu-

ally they cease after a few hours. They are intensified when the child nurses

by the reflex influence of the mammary irritation. Even in women who have

borrve children they are, to a great extent, prevented by the use of measures

to secure full and persistent retraction of the uterus immediately after the

expulsion of the placenta.

Sometimes uterine contractions of a painful character occur, without the

retention of clots, from purely neurotic causes. Pains of unusual severity,

unduly prolonged and accompanied with great sensitiveness to pressure, may

suggest the possible presence of beginning peritonitis.

The Digestive Organs.—Usually the appetite is diminished for the first few

days after labor and the digestive powers are enfeebled. Owing to the rapid

elimination of fluids by the skin and the kidneys, thirst is increased. The

bowels act sluggishly in consequence of the small quantity of food ingested,

the increased secretory activity of the skin, the diminished peristalsis, the

lessened tonicity of the abdominal muscles, and the complete rest in bed.

Genital Organs.— Condition of the Parturient Tract.—By palpation

over the lower portion of the abdomen at the close of labor the uterus may

be felt as a hard, irregularly rounded mass reaching about halfway from the

pubic bones to the umbilicus. Owing to the relaxation of the abdominal
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walls, the fundus may be grasped in the hand, and even the round ligaments

and ovaries can generally be mapped out Within a few hours th<- uterus

will be found somewhal relaxed, with the fundus at the level of the navel <>r

a little above it. Usually it is Blightly anteflexed, and it- position is one of

partial dextroversion and dextrotorsion. It is somewhal larger in multipara?

than after the first confinement. The placental ana is somewhal elevated
;

its

-ni fare is uneven, and is studded with thrombi lying in the mouths of the

utero-placental vessels. The outer layer of the decidua and fragments of the

inner layer remain for a time, to be gradually cast off with the lochia! dis-

charge. A layer of blood <>r bloody mucus covers the entire wall <>f the

uterine cavity. The cervix remains soft and relaxed for several hours after

labor, having; an almost gelatinous consistence. Its length is 2% inches or

little more. The os internum presents the feci of a resisting ring, and in the

intervals between uterine contractions it is sufficiently open to admit two or

three fingers.

The lower border of the cervix is always bruised and fissured, sometimes

deeply torn. After twelve hours the neck of the uterus begins to regain it-

former shape. Even in the absence of notable lacerations the vagina and

vulva are swollen, abraded, fissured, bruised, and sensitive to the touch. For

two or three days there is frequently more or less edematous swelling of the

labia. The hymen in primiparse is torn at numerous points, its fragments

skirting the vaginal orifice as small projections which ultimately form the

carunculse myrtiformes. The vulvar orifice gapes more or less according I

the extent to which the soft structures have been overstretched or torn during

the birth (Pis. 42, 43).

Involution.—In all the pelvic organs which have undergone hypertrophy

during pregnancy a corresponding atrophy of the tissue-elements takes place

during the puerperium. This process affects the ovaries, the Fallopian tubes,

the uterine ligaments, the vagina, the external genitals, and especially the uterus.

Except in primiparse the pelvic structures are in normal conditions fully

restored to the pre-gravid state. After the first labor the return to the virgin

condition is never complete, particularly in the uterus ami the vagina. The

enlargement of these organs remains in some degree permanent.

The Uterus,—The uterus, as the principal scat of the building-up pr< " 38

during gestation, undergoes the most important retrograde changes in course

of the lying-in period. The rate of uterine involution is shown in the follow-

ing tables. According to Hcschl, the weight of the uterus is

—

At the close of labor, 770 to 805 gram-.

" end of the first week, 665 to 735

" " " second " 350 to 385 "

" " two months, 45 to 75

According to Kaltenbach, tin 1 organ immediately alter labor weighs about

1000 gram.- ('2 pounds).

The uterus measures at the close of labor from l!» t<. l!1 centime^ rs 7 l

S: inches) in length, and 11 centimeters ( t | inches) in width at the level of
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the Fallopian tubes, and its upper segment is from 3 to 4 centimeters (1-^- to If

inches) in thickness. The cavity is from 15 to 18 centimeters (6 to 7£ inches)

in depth. The following sound measurements are from Hansen

:

Tenth day, 8. to 13.5 cm.

Fifteenth day, 8.3 to 11.5 "

Third week, 7.5 to 10.5 "

Fourth " 7. to 9.3 "

Fifth " 6.5 to 9. "

Sixth week, 6.2 to 9.1 cm.

Seventh " 6. to 8.5 "

Eighth " 5.6 to 8.5 "

Tenth " 5.4 to 7.5 "

The fundus uteri lies about midway between the umbilicus and the pubic

bones at the close of labor. Within a few hours it is just above the umbili-

cus, and is at the level of the pubic bones by the tenth day. The elevation

of the fundus, however, varies with the fulness of the bladder and the rectum.

The uterus is pushed up bodily when these viscera are distended.

Involution is retarded in non-nursing women, after twin births, much
hemorrhage, retention of secundines, sepsis of the endometrium, or getting up

too soon.

Uterine Muscularis.—Various theories have obtained with reference to the

nature of the changes in the uterine muscular structure during involution,

some authorities holding that a part, others that all, the muscle-fibres are

destroyed by a process of acute fatty degeneration, and that there is partial

or total re-formation of muscle-elements. Sanger has shown by a large num-
ber of observations that the regressive process is one of atrophy, by which

the muscle-fibres are reduced to their primitive dimensions. The muscle-

fibres are not destroyed by complete fatty degeneration : they undergo a true

involution until they have reached their earlier size and form. Similar con-

clusions have been reached by Dietrich. The nutritive activity in the uterus

is greatly diminished by the lessened blood-supply consequent upon uterine

retraction after labor, and atrophy ensues, fat-globules appearing only in the

interior of the muscle-cells and never externally to the fibrillee. The fat-

globules " do not enter as such into the circulation, but are oxidized in the

place where they occur. The intermuscular connective tissue experiences a

similar involution in its cellular and fibrillar elements."

Blood-vessels of the Uterus.—Thrombosis takes place in some of the sinuses

at the placental site during the ninth month of pregnancy. The remaining

ones are promptly closed by compression and by the formation of coagula after

labor. A portion of the blood-vessels become atrophied as the result of

pressure. Fatty degeneration takes place in the media. The larger arteries

are partially or wholly obliterated by connective-tissue proliferation of the

intima. In women who have borne children the coats of the uterine arteries

remain permanently thickened and the arteries larger than in the nulliparous

uterus. The walls of the venous sinuses are thickened and convoluted for

several weeks after delivery ; the location of the placental site is discernible

many months after labor. The mucous membrane is studded with pigmentary

deposits, an unfailing sign of recent childbirth.
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/,'. construction of the Uterine Mucosa,—The deep glandular layer of tKe

deoidua, together with fragments of the superficial layer, remains attached to

the uterus after the expulsion of the placenta. Prom the glandular layer the

regeneration of the mucous membrane take- place. All the remaining decidual

structure not concerned in the development of the new mucous membrane suf-

fers fatty degeneration and is gradually thrown <>IV in the lochia! disco

The glands are crowded close together by the uterine retraction. About the

mouths of the glands islands of new epithelium are formed, developed from

the gland fundi. These coalesce until the surface of the uterine wall, includ-

ing, last of all, the placental area, is covered. By the end of the fifth week,

as a rule, the new mucous membrane is complete.

Lochia.—The genital discharges of the puerperium are termed the lochia.

They have their origin in the cavity of the uterus, and continue during the

greater part of the period of involution. They consist at first of blood with

clots and decidual shreds, and usually are of a distinctly bloody character for

three or four days

—

lochia rubra or cruenta. During the next two or three

days they are pale in color, are thinner, and consist mainly of serum

—

lochia

serosa; they eontain blood-corpuseles, epithelial cells, and shreds of decidna.

Finally, after about seven days, the discharges assume a grayish or a yellowish

color and are of a creamy consistency

—

loch ia alba. The mien >scopic elements are

chiefly leucocytes, new epithelial cells, connective-tissue cells, fat-globules, and

cholesterin crystals. The reaction of the lochia is neutral or alkaline during

the first weekj later it is acid. The discharge gradually diminishes in quan-

tity, ceasing altogether by the end of from two to six weeks. The average

amount for the first eight days is about three and a quarter pounds ; the quantity,

however, varies. It is greater in multipara? than after first labors
;

it is more

abundant and lasts longer in non-nursing women and in those who menstruate

profusely. There is frequently complete or partial suppression of the flow on

the establishment of the milk-secretion. The lochia rubra persists longer in

retroversion of the uterus and after getting up too soon. Normally, the

lochial discharge has only a faint odor and is never fetid.

Even in normal conditions micro-organisms are found in the genital dis-

charges after the first two or three days. Their abundance varies in different

cases and increases with the progress of the flow. The principal varieties are

single cocci, staphylococci, and bacilli. Their occurrence in the lochia is

explained partly by the presence of bacteria primarily in the vagina, partly

by entrance from without. The uterine lochia, as a rule, are free from bacteria

in normal eases.

Lactation.—Important changes in the mammary gland- take place during

pregnancy in preparation for lactation. They become enlarged by growth of

the acini, by interlobular deposit of fat, and by swelling and proliferation of

connective tissue. In the later months of gestation a milky serum may be

expressed from the nipples. The mammary secretion of the first days of the

puerperium is similar to that of the latter part of pregnancy, and is termed

colostrum. It is a viscid fluid of a faint lemon-yellow color, and is richer in
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fat, sugar, and the inorganic salts than the fully-developed ruilk-secretion.

At this early period, before the function of the gland-cells is established, it

is little more than a transudation from the blood. Accordingly, there is a

preponderance of albumin and a deficiency of casein. Its chief microscopic

elements are fat-globules, mucous corpuscles, pavement epithelium, occasional

milk-corpuscles, and large round granular epithelial cells, known as colostrum-

corpuscles. The latter do not wholly disappear for several days after the true

milk-secretion is established. The laxative property of colostrum is attributed

by Winckel and others to the abundance of phosphate of calcium, chlorids of

sodium, potassium, and magnesium in its composition. The large proportion

of fat and of milk-sugar doubtless contributes to the cathartic action. De Sinety

ascribes the laxative effect of colostrum to its indigestibility.

The true milk-secretion begins usually on the second day in multipara, on

the third day in primiparse. The mammary glands become swollen and more

or less painful, the veins are prominent over the breasts, and the axillary

glands are frequently enlarged and sensitive. Some general disturbance is

experienced in the presence of great tension and pain in the breasts, particu-

larly in nervous women. Thirst, loss of appetite, malaise, and, in exceptional

cases, a slight elevation of temperature, may be observed on the development

of the milk-secretion.

True milk fever, it is generally conceded, does not exist. That painful

engorgement of the breasts, however, may give rise to transient fever in the

condition of unstable equilibrium which characterizes the puerperal woman

cannot be doubted. Yet it must not be forgotten that a rise of temperature

at this time may be, and most frequently is, due to septic absorption from the

genital wounds.

Human milk contains on an average 1.5 per cent, of albuminoids, 4 per

cent, of fat, 7 per cent, of sugar, 1.4 per cent, of inorganic salts, and 86 to 87

per cent, of water. These proportions, however, are subject to considerable

fluctuation. They are affected by the health and habits of the woman, and

even by emotional disturbances, and they vary, too, with the period of lacta-

tion. There is an excess of proteids until the second month ; thereafter they

diminish until the ninth month. The fat and the sugar increase till the end

of the first month. From that time there is normally little variation in these

ingredients until the eleventh month, when they begin to diminish. Author-

ities, however, are not agreed on the nature and the extent of the changes

which take place in the composition of breast-milk from month to month.

The composition of the lacteal secretion departs somewhat from the usual

normal standard on the return of the menstruation. These changes are gen-

erally of short duration, lasting but a few days after the menstrual period. In

exceptional cases they remain to a greater or lesser extent permanent. Fre-

quently no harm comes to the mother or the child from the continuance of

nursing even when the menstrual function is resumed in the early weeks of

lactation ; in exceptional instances it may be necessary in the interests of the

child, and possibly of the mother, to discontinue nursing.
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The liquid portion "I milk is derived, with some modification, from the

l)l(io(l; the fat, sugar, ami casein are products "f the metabolic changes in the

protoplasm of the secretory cells of the mammary glands. The Cat or batter

is held in suspension in (he Liquid portion in minute globules of variable hz<\,

forming a fine emulsion.

The average normal period of lactation is about one year. In most nurs-

ing women, however, the milk begins to fall oil* in both quality and quan-

tity after the seventh or eighth month. Both the abundance and the duration

of the secretion vary greatly in different cases according to the health and

vigor of the woman. In normal conditions the quantity increases during ;it

least the first six months proportionately to the needs of the child's nutrition.

In non-nursing women the secretion continues for a few day-, then rapidly

declines, and soon ceases altogether, the parenchyma of the gland undergoing

involution.

II. DIAGNOSIS OF THE PUEKPERAL STATE.

The puerperal condition can usually be recognized with little difficulty

within the first one or two weeks; later the diagnosis is not so readily estab-

lished. The evidence of recent delivery is to be sought principally in the

condition of the breasts, the abdomen, and the genital tract. After the first

two days the breasts are enlarged and tense. The mammary glands are firm

and nodular and milk is freely secreted.

The abdominal walls are lax, and the skin can be taken up in folds over

the underlying muscles ; strice gravidarum and the pigmentary changes are

evidence that advanced pregnancy has at some time existed, other causes of

abdominal enlargement sufficient to explain the presence of striae being

excluded. The external genitals are gaping, swollen, bruised, and fissured

for several days after childbirth, and for at least two weeks they present the

marks of recent injury of greater or lesser degree. The vagina is enlarged

and relaxed; the rugse are effaced and the introitus stretched and torn. The
uterus is enlarged, the cervix is notched or deeply fissured by recent tear-.

and its canal admits one or more fingers. The size of the uterus in normal

conditions diminishes daily. The lochia! discharges are found flowing from

the cervix, and the placental site presents to the examining finger the nodular

surface and fresh thrombi characteristic of recent delivery. The lochia! dis-

charges are distinguished from hemorrhage of non-puerperal origin by their

microscopic constituents. When the importance of the question justifies it.

conclusive evidence may sometimes be obtained by curetting the uterine cavity.

The presence of decidual shreds or chorial villosities in the scrapings affords

indubitable proof of recent pregnancy.

The length of time that has elapsed since confinement may during the first

two weeks be estimated approximately by the condition of the breasts, the size

of the uterus, ami the character of the lochia. For the first two or three days

the mammary secretion is colostrum
;

for several days subsequently the glands
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are swollen and hard and milk is abundantly secreted. The fundus uteri is

just above the umbilicus on the day following delivery, and it gradually sinks

to the symphysis by the tenth. The changes in the lochia indicate roughly the

progress of the puerperal period. The vulvar wounds are in a stage of repair

proportionate to the number of days that have passed since the birth.

III. MANAGEMENT OF THE PUEBPEKIUM.
Posture.—During the first few hours after labor the best position for the

patient is on the back. After the uterus has become permanently retracted

and the vessels at the placental site are firmly closed by thrombi, the posture

of the patient may be left to her own choice.

Rest.—A sound sleep of several hours after delivery is a favorable prog-

nostic. It not only speaks^ well for the condition of the patient, but is a

potent restorer. Care should be taken, therefore, to procure rest and sleep as

soon as possible after the necessary attentions to mother and child have been

completed. The room should be quiet, and the light be subdued by drawing

the curtains. The use of hypnotic drugs is, if possible, to be avoided. It is

especially important that the child be not permitted to disturb the mother's

rest. It ought not to sleep in the same bed with the mother, and if it cries

should be removed to another room.

Physician's Visits.—It is generally desirable that the first visit be made
within twelve hours after confinement. This, however, is not always necessary

when a competent graduate nurse is in charge. It is the duty of the physician

to make a systematic examination of both mother and child at each visit. The
principal points to be observed during the first days after delivery are—the

general appearance of the woman, whether she has rested sufficiently ; what
and how much nourishment she has taken ; the amount and character of the

flow
; whether the bladder has been emptied, and the quantity of urine passed

;

if the bowels move daily after the first twenty-four hours ; the presence or

absence of after-pains, and how severe they are. The pulse and temperature

are to be noted. The binder should be loosened at each visit, and the uterus

examined through the abdominal walls for the rate of involution as indicated

by the height and width of the fundus ; the degree of tenderness over the

uterus and broad ligaments should be noted. It is especially important at the

first visits to examine the suprapubic region by palpation to learn whether the

bladder is distended. The urinary secretion is, as a rule, greatly increased

during the first few hours after delivery. Injurious distention of the bladder

frequently results. The assurance that the patient lias passed water freely is

not to be taken as proof that there is no retention. When overfilled the

bladder may easily be made out as a fluid tumor between the uterus and the

abdominal walls. Pressure with the hand over this region, too, will cause a

desire to urinate. Marked fulness of the bladder frequently presents a visible
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tumor above the pubes < Fig. 1 -!<>). The condition of tin- breasts and nipples

and the amount of milk secreted should be watched, especially during 1 1 1
«

-

first Week.

Daily inquiry should be made with reference to the «
-1 1 i 1 «

1—whether it

nurses properly and shows Bigns of thriving; the condition of the i

mouth, skin, the stump of the navel cord, or the umbilical wound should be

learned, and whether the bladder and bowels are properly evacuated. Ii is

well for the first few days to know the rectal temperature. The nurse, if she

is capable, will keep a systematic record of the foregoing and other facts for

the doctor's inspection at his daily visits. Her observations are to be taken

at stated hours two or three times during the day, and recorded on suitable

blanks. This is particularly important during the first week. After that

time if all is normal a simpler record will suffice.

After-pains, if severe enough to deprive the patient of sleep or to be

exhausting, must be relieved. A grain or two of opium or an equivalent

dose of morphin may be given, and be repeated once or twice subsequentlv if

required. Since many women do not bear opium well, and as it is especially

liable to injure the appetite and digestion, the object may usually be better

accomplished by the use of chloral in doses of 20 or 30 grains. It may
be given in water or in milk, by the mouth or by the rectum. The coal-

tar analgesics are effective, but their repeated use is open to the objection

that they lessen the strength of the uterine contractions and consequently

retard involution. Little harm will be done when but one or two doses are

required. Of these drugs, phenacetin, in doses of 5 grains, is to be preferred,

to acetanilid or to antipyrin, as it has a less depressant effect.

Asepsis.—Most important is a rigid cleanliness of the external genitals

of the patient, her linen, and the bed-linen. The vulvar dressings should

be changed every three to six hours during the first two or three days, and

at all times as often as much soiled. Each time the dressing is renewed

the external genitals and their immediate surrounding- are to be cleansed

with soap and water, and finally washed with an antiseptic solution. A
convenient method of cleansing the vulva is by irrigation with a fountain

syringe, the stream being projected against the parts to be cleaned and its

action assisted by gentle friction with an aseptic ehee.-c-cloth sponge. A

bed-pan in position beneath the buttocks receives the washings.

If fetor is perceptible, it must be assumed, as a rule, that the toilet of

the patient has not been properly cared for. If the passages have not been

infected during the labor, external measures will be sufficient to keep the dis-

charges sweet. Douching and all other interference within the passages are to

lie strictly avoided in normal cases. If the discharges become fetid notwith-

standing proper external precautions, an antiseptic vaginal douche should be

given two or three times daily or often enough to suppress all putrid odor.

The approaches must first be rendered aseptic: the douche-tube, Sterilised by

boiling, is introduced for only 1 or 2 inches, with care to avoid abrading

the mucous surfaces. Mercurials should not be used tor the purpose, owing
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to the danger of mercurial intoxication. A 15-volume solution of hydrogen

dioxid, in full strength or diluted with three or four volumes of water, or

Labarraque's solution in water (1 : 9), is suitable. It is unnecessary to say that

other soiled portions of the body should be cleansed as often as soiled, and no

blood-stained linen should be permitted to remain about the patient or the bed.

The lying-in woman perspires actively, hence her skin ought to be frequently

cleansed by sponging with tepid water or with water and alcohol. This bath

should be followed by gentle friction with a towel until a warm glow is pro-

duced. Cleanliness of the bed is promoted by the use of a draw-sheet, which

consists of a common bed-sheet folded to four thicknesses. It is placed upon

the bed beneath the patient's hips, and is changed as often as soiled.

Ventilation.—The atmosphere of the lying-in room must as nearly as pos-

sible be pure. Air should be admitted as freely by open windows as is con-

sistent with a proper temperature of the apartment. As the air is constantly

vitiated, so the ventilation, to be effective, must be continuous. Light is essen-

tial to the healthfulness and cheerfulness of the lying-in chamber. The practice

of darkening the room, except when temporarily necessary to promote sleep,

is irrational and has justly become obsolete. Even the full sunlight may be

admitted, provided the child's eyes are properly protected. For the first few

weeks the eyes of the new-born infant should be shielded from strong light

from whatever source.

Diet.—The diet for the first twenty-four hours is to be restricted, as a rule,

to liquids. In most cases even liquid food is to be withheld until the patient

has had a few hours' rest. After the use of anesthetics no nourishment will

be borne until she has recovered from the effect of the anesthetic. Excep-

tionally, when the labor has been an easy one without anesthesia, a little

warm liquid nourishment, such as clear soup, bouillon, gruel, or cocoa and

milk, may be allowed, if the patient requests it, directly after the close of

labor. On the second day soft-boiled eggs, boiled custards, panadas, and

similar easily-digested semi-solid foods are suitable. From this time on a

moderately full diet is generally to be recommended. The dietary, however,

must be varied to suit the needs of the individual case. As liberal a diet as

the patient can digest is essential to the normal progress of convalescence and

to the proper quantity and quality of the milk-secretion in nursing women.

Retention of Urine.—The enfeebled control over the bladder in the first

hours after delivery frequently leads to retention of urine. This is especially

liable to occur from the added effect of reflex disturbance when the perineum

has been sutured. Owing to the copious secretion of urine, which is common

at this time, painful and injurious distention of the bladder often results.

Not only may serious injury thus be done to the bladder, but uterine hem-

orrhage after delivery is liable also to occur from over-distention of this

viscus. The patient must be warned, therefore, of the importance of passing

her urine within six or eight hours following the close of labor and at similar

intervals thereafter. The difficulty of urination depends partly upon the

recumbent position, and it may frequently be overcome, therefore, by allowing
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the patient to assume a sitting or half-sitting posture during attempts ai

micturition. The sound of running water, warm fomentations over the

meatus urethra, and moderate pressure applied with the hand over the supra-

pubic region are useful aids, and are frequently effective even in the reclining

position. The catheter should be withheld as a last resort, owing to the danger

of setting up a mure or less intense catarrh of the vesical neck from infectious

material carried on the instrumeut. The mucosa of the lower portion of the

bladder is liable tn l>e bruised and fissured during labor, and it- resisting

power thereby Impaired. In rare eases the ureters and the pelvis of the

kidneys may be invaded by the septic process which frequently take- it-

origin from catheterization.

Use of the Catheter.—When catheterization is unavoidable, every pre-

caution must be used to prevent infection of the bladder. The Boft-rubber

instrument, which is least liable to do mechanical violence to the vesical

mucous membrane, is generally the most suitable catheter for use by the

nurse. The Kelly or other glass catheter, which consists of a short glass

tube with a foot or two of rubber tubing attached, has the advantage that it

presents a perfectly smooth polished surface, and causes, therefore, a minimum

amount of urethral irritation. Boiling in water for ten minutes immediately

before using the instrument renders it aseptic. It is perhaps needless to say

that after boiling the catheter is to be handled only with hands that have been

rendered as nearly aseptic as possible.

The instrument must never be passed blindly by the sense of touch alone.

With the patient in the dorsal recumbent position, the labia should be held

well apart, either by the patient herself or by an assistant, so as to expose

fully the meatus urethra1 to view until the catheter is introduced. The

vestibule and labia are then to be cleansed with soap and water, and washed

with a suitable antiseptic. The catheter, well lubricated with vaselin pre-

viously sterilized by heat, is then passed—only far enough barely t<> enter

the bladder—until the urine begins to flow. Care should be taken on with-

drawing the instrument that no urine be permitted to trickle into the vagina

or over the vulvar wounds. If the parts accidentally become soiled, they

should be cleansed by pressing them with a clean damp cloth. The catheter

is to be washed carefully with soap and water and rinsed with clear water

after using. The bladder should be emptied at the same intervals as in vol-

untary urination.

Evacuation <>/ the Bowels.— It is a long-established custom to open the

bowels on the third day. The most suitable measure is a mild saline laxa-

tive. An eligible saline for the purpose is the solution of citrate of magne-

sium (liquor magnesii citratis). The action of the bowels may, if necessary,

be assisted by a rectal injection of warm water or of sweet oil. Useful

stimulating enemata. if required, arc salt water, soap and water, a drachm

or two of undiluted glycerin, or one or two ounces of a saturated solution

of Epsom salt. The bowels should be opened daily after the first day.

Lactation.— In the interest- of both herself and her infant the mother
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ought, as a rule, to nurse her own child. In certain conditions, however, this

may be inadvisable or even impossible. Syphilis contracted late in pregnancy
and tuberculosis are contra-indications to maternal nursing, owing to the danger
of infecting the child. Rarely, suckling may be impracticable by reason of

inversion of the nipples, or may have to be discontinued in consequence of
excoriation and persistent sensitiveness of these organs. Sometimes the mother's

milk is deficient in quality or in quantity. In marked general debility from
whatever cause nursing would be injurious to both mother and child.

The early application of the child to the breast promotes the uterine con-

tractions : it is particularly advisable when the uterus remains relaxed after

labor. As a rule, the child is put to the breast only after the mother has rested,

after six or eight hours. It should be nursed once in four hours during

the first few days until the mammary function is established. Usually the

child will thus have learned to nurse before the onset of the true milk-secretion,

and the danger of painful engorgement of the breasts will be diminished.

Regularity in nursing is as essential to the interests of the mother as to

those of the child. The nipple is injured by prolonged and frequent macera-

tion. The milk becomes concentrated by over-frequent suckling, thin and
dilute when the intervals are too prolonged. For this reason the child

should not be permitted to sleep in the same bed with its mother: it

should lie in a crib by itself. The healthy condition of the nipples will

be promoted by carefully cleansing and drying them after the child has

nursed. A saturated solution of boric acid is a simple and effective lotion

for the purpose. If they are disposed to crack, it is useful to anoint the

nipples with fresh cacao-butter after cleansing. During the first few days

of lactation the breasts frequently become painfully swollen. Painful indura-

tion of the glands in the absence of inflammation is relieved by gentle mas-

sage, stroking the breasts outward from the base toward the nipple. This

manipulation is best practised immediately before putting the child to the

breast. Distention from over-free secretion is relieved by saline cathartics,

by abstention from liquids, and by the use of a compression breast-bandage.

An easily improvised binder is the Murphy binder. It is made of a straight

piece of muslin, with a shallow notch cut in one edge for the neck and a deep

notch for each arm (Fig. 121). The bandage is closely applied over the breasts,

the ends being pinned in front (PI. 27, Fig. 2).

Not infrequently, especially in debilitated women, the supply of milk is

insufficient. The most reliable evidence of defective lactation is afforded by
the signs of inanition in the child. If the infant ceases to gain in weight or if

the weekly gain falls short of the normal, in the absence of disease it is to be

assumed that the quantity or the quality of the mother's milk is at fault. In
many cases it is possible to do something to improve the character and to

increase the quantity of the breast-milk by attention to hygienic measures.

The best galactagogues are tonics, a generous diet, including the use of milk
and attention to the habits and hygienic surroundings of the mother. Precau-

tions must be taken, however, against over-feeding and consequent derange-
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ment of the digestive organs. The daily application of a mild faradic current

through the breasts, it i- claimed, acts to stimulate the mammary i *i 1 1 1
<

- 1 i «
. 1

1 -

.

In the writer's experience the sulphate of strychnin in doses of from ,'„ t<

lit' a grain, three times daily, has apparent lv done good Bervice, probably more

by its genera] tonic effect than by any specific influence. Somatose is useful.

Tin- >r four teaspoonfuls are given daily in bouillon, cocoa, or milk. Most

foods containing phosphorus are believed to increase the quantity of the

secretion. Thyroid extract administered in doses of one grain from three

to five times daily affects favorably both the quantity and tin- <|ii:ilitv of

the milk. Excellent results have been reported from the use of a new
galaetagoguc -old under the commercial name roborat. From 30 gm. to v "

gm. may be given daily in milk, cocoa, chocolate, or in soup.

When, owing to the death of the child or for other reasons, it become-

necessary to dry up the milk, a purely expectant treatment usually answers.

The patient, however, generally suffers more or less pain in the breasts for

two or three days. Her comfort is promoted and the disappearance of

lactation is more rapid with the u>e of the compression binder. Daily

applications of the oleate of atropia are of great value for the relief of pain

and for their specific effect in drying up the secretions. Restriction- of

liquids and the use of a saline cathartic also help. The iodid of potassium

in 15-grain doses repeated two or three times daily exercises a decided

influence in diminishing the flow of milk.

4'
| 4' + S' 4 4'

|
6 * 4~ * S' f-

4' \ 4'

Fig. 121.—Modified Murphy breast-binder (cut on the dotted lines).

Tardy Involution.—When in the daily examination of the uterus it is found

that involution is not progressing normally, measures should he used to accel-

erate the process. Friction applied two or three times daily is useful for this

purpose. The nurse lays the hand flat upon the abdomen over the uterus,

and moves the abdominal walls in a circular direction over the anterior surface

of the uterus, precisely as is done for stimulating uterine contractions in the

third stage of labor. This procedure should be conducted gently, so a- to

give no pain, and it may be continued for ten minutes at each sitting. Fara-

dism or galvanism is useful for hastening involution. A mild faradie cur-

rent may be used ten or fifteen minutes daily, or a smooth galvanic current

of ten to twenty milliamperes may be employed for the same length of time.

One electrode is placed over the upper part of the sacrum and the other on

the abdomen over the uterus. A hot vaginal douche once or twice daily is
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au agent of value for promoting involution. The temperature of the water

should be about 115° F., and the quantity used not less than two or three

gallons. Ergot in doses of a grain of the solid extract or its equivalent three

times daily may be given with benefit. Sometimes the cause of the retarded

involution is a septic condition of the endometrium. The remedy in such

cases is a thorough curetting of the uterine cavity.

Special Directions.—Few women, particularly of the better classes, ap-

proach labor in the full vigor of health. The pressure-effects of the later

weeks of pregnancy, the impaired nutrition, the loss of exercise, and the

mental anxiety which are common at this period, all conduce to enfeeble the

physical powers. When to these conditions are added the exhausting effects of

labor, it is not surprising that childbirth is frequently followed by more or less

debility, even in the absence of complications. Restorative measures, there-

fore, usually constitute an important part of the management of convalescence.

The necessity for plenty of sleep and a proper diet has already been alluded

to. In addition to this the use of tonics is often of signal service. In

anemia one of the proto-salts of iron may be given for several weeks. The

Bland pill is a popular and valuable hematinic. The arsenate of iron is

especially efficacious in the treatment of anemia in puerperal women. Atten-

tion should be paid to the condition of the digestive organs, and the amount

and character of the patient's food should be regulated. If the appetite is

poor, a bitter tonic may be prescribed. An eligible mixture for the purpose

is the elixir of calisaya with strychnin
;

£ij of the former and gr. ^ of

the latter may be given three times daily. A good general tonic is citrate of

iron and quinin with strychnin or mix vomica. A drachm of the double

citrate with a grain of strychnin may be prescribed in a four-ounce mixture,

with directions to take a teaspoonful three times a day ; or 2 grains of the

citrate with one-third grain of extractum nucis voinicse may be administered

in pill form with the same frequency.

Special attention should be given to the condition of the pelvic organs

during the post-partum month. For the first ten days the daily examination

of the uterus by the abdominal touch will enable the physician to observe the

progress of involution. After that time the position and size of the uterus

cannot readily be determined by abdominal examination. It is generally

advisable, even in private practice, to make a bimanual examination during

the third or fourth week with special reference to the shape and position of

the uterus. In hospitals it is the rule to explore the pelvic contents shortly

before the patient's discharge. If the uterus be retroverted, it should be

reposited, and be held in place by a suitable pessary. Often persistent retro-

version may thus be prevented. The pessary may be disused after two or

three months. Undue persistence of the red flow or an abnormally open

cervix is generally to be taken as evidence of endometritis. Most effectual

for the treatment of this condition is a curettage. This procedure should

be conducted with strict aseptic precautions.

Regulation of the Lying-in.—The length of time which it is desirable that
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the woman should be 1<
<

• j
>t at rest after labor will obviously vary with the

rate of uterine involution and with the general progress of convalescence.

During the first week she ought nol to leave her bed. Ordinarily she may

be allowed to rise partly <»r fully into a sitting posture during micturition.

This often obviates the necessity for using the catheter in patients who have

difficulty in passing water in the reclining posture. It also favors die expul-

sion of vaginal blood-clots, and alter the fir-t -ix or eight hours does not, as

some writers have assorted, expose the patient to displacement of thrombi <>r

to hemorrhage. Throughout the second week the patient should maintain

for the most part the reenmbent position, though she need nor be confined to

bed. She may for a part of the day be removed to a lounge or may lie

upon the outside of the bed, and may sit erect when taking her meals.

During the third week a large portion of each day may he .-pent in a chair.

The patient, however, should not, as a rule, be allowed on her feet. In the

fourth week she can have the liberty of the room, and at the end of the puer-

peral month, if all goes well, may be permitted to leave her room. It is

advisable, however, that she should not fully resume her usual duties for

two or three weeks.

Care of the Xew-born Infant.

Immediately after birth of the head the child's face should, when opportun-

ity permits, be bathed with warm water, the eyes cleansed and carefullv dried.

This is done as a prophylactic against ophthalmia. As a still further preven-

tive, within an hour after birth a drop of Crede's solution (a 2 per cent, solu-

tion of nitrate of silver) should be instilled into the conjunctival sacs of each

eye. The latter precaution, when properly executed, is absolutely protective.

No permanent injury is done to the delicate structures, and the serous oozing

which frequently results subsides within a few days. Should it be excessive, it

may be promptly controlled by a single application of a drop or two of a 1 per

cent, solution of the sulphate of atropin. In the writer's practice Credos
solution has been replaced by protargol. A strength of fifty grains to the

ounce of distilled water is employed. Yet a weaker solution, twenty grains
to the ounce, appears to be effective. The protargol solution causes little

or no pain or irritation and is apparently more effective, either as a prophy-
lactic or remedial measure, than the nitrate of silver solution.

The ligation of the funis and the dressing of the stump have already been
considered. Usually respiration is promptly established at birth, partly by
the air-hunger developed by interruption of the utero-placental circulation.

and partly by the reflex effect of the contact of cool air with the moist sur-

faces of the body. When the new-born infant doe- not breathe properly soon
after birth, means should be employed to secure the full expansion of the

lungs. Useful m< 'a-u re- for this purpose arc blowing forcibly upon the face.

dashing a few drops of cold water upon the chest or the race, or gently -lap-

ping the buttocks with the hand or with the end of a wet towel. These efl

should be continued until the child eric- lustily. When re-pi rat ion i- obstructed

12
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equally. The outfit described below is a simple and suitable method of

dress for the first six months.

The belly-band, which should be of the lightest material, is to be discarded

after the umbilical wound has healed. It is used merely for the retention of

the navel dressing, and it serves no useful purpose after the navel has healed.

It is a mistake to suppose that a tight abdominal bandage helps to prevent

umbilical protrusion. On the contrary, by increasing the intra-abdominal

pressure, it has the opposite effect. The belly-binder, therefore, like the rest

of the child's clothing, ought to be loose enough to admit easily two or three

fingers underneath it.

The customary triangular napkin may be of muslin or of linen diaper.

A single safety-pin here is all that need be used in the clothing. Napkin-

covers of rubber, which are obviously unsanitary, should never be tolerated.

The clothing proper consists of an undershirt and two dresses. The

undershirt should be made of the softest flannel, without sleeves and opening

in front. Next is a fine flannel dress with high neck and long sleeves, cut

ala princesse, and about 25 inches in length; this, too, opens in front. Over

all is a muslin slip of a pattern similar to the flannel dress. The feet and

legs are to be protected with woolen socks reaching to the knees. The

undershirt and dresses may be fastened with tapes. All clothing should be

laundered before using, and should be changed daily. At night the muslin

and flannel slips may be replaced by a suitable night-dress. The weight of

these garments is to be adjusted to the requirements of the season.

Nursing.—As a rule, when the mother's nipples are of normal size and

well formed the fully-developed and healthy child instinctively suckles when
first placed to the breast. Not infrequently the new-born infant does not take

the nipple willingly, particularly if the nipples are small or misshapen or the

child is puny or feeble. Much trouble may be saved by teaching the child to

nurse before the breasts become engorged. Patience and tact will usually

ensure success. Wetting the nipple with a few drops of milk squeezed from

the breast, or with a little sugar and water, before applying the child may be

tried if necessary to induce it to nurse.

The infant should be put to the breast as soon as the mother has rested,

usually within six or eight hours after birth, and should nurse once in four

hours until the milk-secretion is established. Subsequently the average

interval is once in two hours. The intervals should be lengthened, as a rule,

to three hours by the end of the third month, and thus continued until the

sixth. About six hours should be allowed, however, between the last nursing

at night and the first in the morning. From ten to twenty minutes is enough

for each nursing. As the child usually falls asleep easily after its meal, it is

wrell, if necessary, to wake it on the hour. Regularity of feeding is of the

utmost importance in the interest of good digestion and proper nutrition, and

the habit should be established early. It is generally best to apply the child

to both breasts at each nursing.

Regurgitation of food soon after feeding is usually to be taken as evidence
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thai the stomach is overfilled. For the first two or three days after birth the

child gets liui little nourishment from the breasts, but it needs little. Should

it become restless and fretful from hunger during this time, an occasional

teaspoonful of plain water, previously boiled, will often serve to quiet its

cravings. Whey may be given in quantities amounting to lis*- or ten ounces

daily, bul a child thai is fed does no1 so readily take the breast, and hand-

feeding is therefore not, as a rule, advisable if the child is to I"' nursed.

The best evidence of proper nutrition is a progressive gain in weight.

It is ;i good practice to weigh the child weekly. A loss of several ounces

usually takes place during the first few days after birth, and the child

docs well if at the end of the week it has regained its birth-weight. After

the first week, in normal conditions, its weekly gain for the first five months

should not fall below five ounces.

Wet-nursing.—When for any reason maternal nursing fails or must be dis-

continued, the best substitute for the mother's breast is that of a suitable wet-

nurse. The greatest care must be exercised in her selection. The best age is

between twenty and thirty-five years. A multipara, or at least a woman who

has had some experience in nursing, is to be preferred. It is desirable that

the nurse's child be of about the same age as that to be nursed. A difference

of a month, however, is unimportant, especially if the foster-child be the

younger. A menstruating woman is sometimes undesirable, particularly if

the flow be prolonged or be copious. Her breasts should be well formed, and

should promptly refill after nursing. The nipples should be sound and be

well developed. Women whose breasts are of a conical shape and not too large

usually make the best nurses.

The best evidence of the amount and quality of the nurse's milk is to be

found in the way her own child thrives. In case of doubt a chemical exam-

ination of the milk may be made. It is unnecessary to say that sound health

is indispensable. In addition to the direct examination, useful information

may be gained on this point by consulting the physician who attended the

woman in her confinement. Any serious impairment of her general health

will usually disqualify—tuberculosis or syphilis always. Even after she is

established in her new office her health and habits must be looked to and

the child be watched to see that it thrives.

Artificial Feeding.—While there is still no substitute which fully equals

the natural food of the new-born infant, the best modern methods of arti-

ficial feeding leave little to be desired. Vet success is possible only by

the constant exercise of much care and skill in the management of the

feeding, especially in the adaptation of the substitute food to the needs of

the individual case.

Most essential in a substitute food is a (dose approximation to breast milk :

1. In chemical and physical properties.

2. In freedom from bacterial organisms and the effects and products of

bacterial life.

The one condition is fulfilled approximately by the modification of cow's
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milk, the other is best secured by a rigorous supervision of the primal milk

supply, supplemented, if need be, by Pasteurization.

Chemical and Physical Properties.—Average human milk contains from

1 to 2 per cent, of proteids, from 3 to 4 per cent, of fat, and from 6 to 7

per cent, of sugar. In cow's milk the percentage of each of these ingre-

dients is, in round numbers, 4 per cent. Mere dilution of cow's milk,

therefore, does not afford a proper food. Fortunately, in the top 10 ounces

from a quart bottleful on which the cream has risen the ratio of fat to pro-

teids is substantially the same as in human milk of the early months of

lactation, about 3:1. Hence, a 10-ounce top-milk diluted three to seven

times yields a product closely resembling the natural food of the new-born

infant, with the exception that it is deficient in sugar. This defect is cor-

rected by adding one ounce of milk-sugar for each 20 or 30 ounces of food.

As the child develops the proportions of fats and proteids are gradually

made more nearly equal by taking from month to month a larger number

of ounces from the top of the bottleful. The bottled milk commonly sup-

plied in cities has usually creamed when delivered. The cream constitutes

approximately the top 6 ounces in the bottle, and the line of demarcation

between cream and undermilk is plainly visible. When milk can be had

fresh from the cow, it may safely be assumed that after standing four hours

on ice nearly all the cream will be contained in the top third.

Human milk is neutral or slightly alkaline in reaction, while cow's milk

is usually acid. The addition of 4 or 5 per cent, of lime-water to neutralize

the acidity of the substitute food is generally advisable.

Owing to the relative deficiency of sodium salts in cow's milk, about

8 grains of common salt may be added to advantage to each pint of the food.

The casein of cow's milk is not so digestible as that of human milk. It

tends to coagulate in tenacious masses in the child's stomach, while breast-

milk yields a light, flocculent curd. This defect is partially overcome by
dilution with water. A more effectual diluent for the purpose is a thin gruel

made with oat, barley, wheat, or rice flour.

An even tablespoonful of the flour is mixed to a thin paste with cold

water. This is stirred into a pint of hot water and boiled twenty minutes.

While the ability to digest starch is not wholly lacking, even in the new-

born child, it is best in most instances, especially in very young infants or

in those of feeble digestion, to dextrinize the starch.

The cereal may be dextrinized by the use of diastase. A solution of

diastase is prepared by covering a tablespoonful of malted barley grains,

crushed, with two tablespoonfuls of cold water and allowing it to stand in a

refrigerator over night. The infusion is then strained off. A tablespoonful

of this solution dextrinizes a pint of gruel in fifteen minutes. A table-

spoonful of Forbes' diastase or of Cereo may more conveniently be employed.

After straining, the gruel is ready for use.*

* The writer is indebted for many valuable suggestions in this article to the recent writings

of Dr. Henry Dwight Chapin.
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h has been found thai the non-nitrogenous admixture has a further

advantage in thai it lessens nitrogenous elimination and thus adds t<> the

nutritive value of 1 1 1
<

- proteids. Ii also retards the putrefaction of the

proteids in i he digestive tract.

Bacteria.— Not less essential is it thai the substitute shall resemble the

natural food in freedom from disease producing bacteria and the germs of

fermentation than in it- physiological properties. Complete sterilization is

possible by the use of beat. Bui exposure to high temperatures injures the

nutrient properties <>!' the milk in proportion t<> the extent and duration of

the heating. At a temperature of 212° F. the albumin is coagulated, the

nuclein and the lecithin are destroyed, and other injurious changes are

produced.

Pasteurizing or beating to 170° F. for twenty minutes is less objectionable.

Heating to 150° F. for the same length of time works a minimum of

injury, and it is sufficient to kill nearly 99 per cent, of the bacteria it' the

milk is stirred gently during the heating.

As a rule, better results are possible by extreme care in collecting and

handling the milk than by any process of sterilization. There is no satis-

factory method of remedying the evils of uneleanliness.

Mixed dairy milk is better than that of one cow, since it is subject to Less

variation in quality. The cows must be healthy. The stable should be

clean, properly ventilated, and the animals well groomed. Most essential

are cleanly methods of milking. Before milking, the hands of the milkman

and the cow's udder should be cleansed carefully. The first few juts of

milk are better rejected. The vessel in which the milk is received and

the cans or bottles in which it is packed for delivery must be as nearly

sterile as practicable. The immediate abstraction of the animal heat by

promptly chilling to a temperature of 50° F. or lower is important, since

bacterial organisms grow rapidly at or near the body-temperature.

If these precautions are rigidly observed and the milk is kepi at a tem-

perature constantly below 50° F., it will undergo little injurious change for

several days.

The following table affords a plan of infant feeding requiring only the

simplest possible mathematical computations :

Simple Plan for Feedino a Bealthy Imam IHmuni; the First Yeab.

1st week 10-oz. top-milk, H oz.; Dextrinized gruel, 9 or 10 oz.; Milk-sugar, i ot

End 1st month, 11 -oz. " 4 oz.; " " 12 «>/..; \ oz.

" 3d " 12-oz. " 15 oz.; " " 30 oz.:
"

'2 ox.

" 6th " 16-oz. " 24 oz.; " " 24 oz.; " 'J oz.

9 to 12th" 20-oz. " 32 oz.; " " 16 or.; "

Ft may generally be assumed that 10-ounee top-milk from a quarl bot-

tleful of medium grade on which the cream has fully risen is a milk of 12 per

cent, fat-strength
;
that the fat-strength of 12-OUnce top-milk is about 10

per cent. ; of 10-ounee top-milk, S per cent. ; and of 20-OUnce top-milk.
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milk, the other is best secured by a rigorous supervision of the primal milk

supply, supplemented, if need be, by Pasteurization.

Chemical and Physical Properties.—Average human milk contains from

1 to 2 per cent, of proteids, from 3 to 4 per cent, of fat, and from 6 to 7-

per cent, of sugar. In cow's milk the percentage of each of these ingre-

dients is, in round numbers, 4 per cent. Mere dilution of cow's milk,

therefore, does not afford a proper food. Fortunately, in the top 10 ounces

from a quart bottleful on which the cream has risen the ratio of fat to pro-

teids is substantially the same as in human milk of the early months of

lactation, about 3:1. Hence, a 10-ounce top-milk diluted three to seven

times yields a product closely resembling the natural food of the new-born

infant, with the exception that it is deficient in sugar. This defect is cor-

rected by adding one ounce of milk-sugar for each 20 or 30 ounces of food.

As the child develops the proportions of fats and proteids are gradually

made more nearly equal by taking from month to month a larger number

of ounces from the top of the bottleful. The bottled milk commonly sup-

plied in cities has usually creamed when delivered. The cream constitutes

approximately the top 6 ounces in the bottle, and the line of demarcation

between cream and undermilk is plainly visible. When milk can be had

fresh from the cow, it may safely be assumed that after standing four hours

on ice nearly all the cream will be contained in the top third.

Human milk is neutral or slightly alkaline in reaction, while cow's milk

is usually acid. The addition of 4 or 5 per cent, of lime-water to neutralize

the acidity of the substitute food is generally advisable.

Owing to the relative deficiency of sodium salts in cow's milk, about

8 grains of common salt may be added to advantage to each pint of the food.

The casein of cow's milk is not so digestible as that of human milk. It

tends to coagulate in tenacious masses in the child's stomach, while breast-

milk yields a light, flocculent curd. This defect is partially overcome by

dilution with water. A more effectual diluent for the purpose is a thin gruel

made with oat, barley, wheat, or rice flour.

An even tablespoonful of the flour is mixed to a thin paste with cold

water. This is stirred into a pint of hot water and boiled twenty minutes.

While the ability to digest starch is not wholly lacking, even in the new-

born child, it is best in most instances, especially in very young infants or

in those of feeble digestion, to dextrinize the starch.

The cereal may be dextrinized by the use of diastase. A solution of

diastase is prepared by covering a tablespoonful of malted barley grains,

crushed, with two tablespoonfuls of cold water and allowing it to stand in a

refrigerator over night. The infusion is then strained off. A tablespoonful

of this solution dextrinizes a pint of gruel in fifteen minutes. A table-

spoonful of Forbes' diastase or of Cereo may more conveniently be employed.

After straining, the gruel is ready for use.*

* The writer is indebted for many valuable suggestions in this article to the recent writings

of Dr. Henry Dwight Chapin.
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Ii has been found thai the non-nitrogenous admixture baa a further

advantage in thai ii lessens nitrogenous elimination and thus adds to the

nutritive value <>l' 1 1 * * * proteids. Ii also retards the putrefaction of the

proteids in the digestive tract.

Bacteria.— Not less essential is ii thai the substitute -hall resemble the

natural food in freedom from disease-producing bacteria and the germs of

fermentation than in its physiological properties. Complete sterilization is

possible by the use of heat. Bui exposure to high temperatures injures the

nutrienl properties of the milk in proportion to the extent and duration of

the heating. At a temperature of 212° F. the albumin is coagulated, the

nuclein and the lecithin are destroyed, and other injurious changes are

produced.

Pasteurizing or heating to 17<> F. fur twenty minute- i- |, -- objectionable.

Heating to 150° F. for the same length of time works a minimum of

injury, and it is sufficient to kill nearly 99 per cent, of the bacteria if the

milk is stirred gently during the heating.

As a rule, better results are possible by extreme care in collecting and

handling the milk than by any process of sterilization. There is no satis-

factory method of remedying the evils of uncleanliness.

Mixed dairy milk is better than that of one cow, since it is subject to less

variation in quality. The cows must be healthy. The stable should be

clean, properly ventilated, and the animals well groomed. Most essential

are cleanly methods of milking. Before milking, the hand- of the milkman

and the cow's udder should be cleansed carefully. The first U-w jut- of

milk are better rejected. The vessel in which the milk is received and

the cans or bottles in which it is packed for delivery must be as nearly

sterile as practicable. The immediate abstraction of the animal heal by

promptly chilling to a temperature of 50° F. or lower is important, .-inc.-

bacterial organisms grow rapidly at or near the body-temperature.

Ii' these precautions are rigidly observed ami the milk is kept at a tem-

perature constantly below 50° F., it will undergo little injurious change for

several days.

The following table affords a plan of infant feeding requiring only the

simplest possible mathematical computations :

Simple Plan for Feeding a Healthy Im ant During the First Year,

1st week 10-oz. top-milk, IJoz.; Dextrinized grael, 9 or 10 oz.; Ifilk-sagar, A 07..

End Iat month, 11-oz. " 4 02.; " " 12 07..-.

" 3d " 12-oz. '• 15 oz.; " " 30 0*.;

'• 6th " lr.-oz. " •_'( oz.; " " -J I <<7.;

t.. 12th " 20-oz. *' 32 oz.; " " It', ox.;
"

It may generally be assumed that 10-OUnce top-milk from a epiart h<>t-

tleful of medium grade 011 which the cream has fully risen is a milk of 12 per-

cent, fat-strength; that the fat-strength of L2-ounce top-milk is about 1<>

per cent. ; of 16-OUnce top-milk, 8 per cent.
;
and of 20-ounce top-milk.
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6 per cent. ; the percentage of proteids in all is approximately 4 per cent.,

and that of milk-sugar 4 to 5 per cent.

The top-milk is removed from the under-milk by ladling or by decanting,

or the under-milk may be siphoned off. Most convenient for domestic use

is the method recommended by Chapin. The desired number of fluid-

ounces of top-milk are removed from the bottle by means of an ounce dip-

per provided with a long handle, as shown in Fig. 122. This is lowered

carefully into the bottle until filled, and is then lifted out and emptied.

The process is repeated until a cream of the required fat-strength is ob-

tained. The first ounce, however, must be

taken off with a teaspoon, otherwise a part

of the top layer of cream in the bottle would

be lost by overflowing as the dipper is im-

mersed.

The strength of the food depends on the

dilution. It is best to begin with a weak

food and work up as rapidly as the child's

digestion may permit. The ratio of fat to

proteids is regulated by the number of ounces

of top-milk used in preparing the mixture.

In other words, the fat-strength of the top-

milk will vary in inverse ratio to the num-

ber of ounces taken from the top of the

bottleful, provided the entire cream layer is

included in the top-milk. Exceptionally the

use of plain water as a diluent may be found to agree better than the cereal.

The amount and frequency of feeding are as stated in the table on page

185. Changes in the formulas and in the amount and frequency of feeding

should be gradual.

A teaspoonful of lime-water for each 4 ounces of food may be added just

before feeding. Eight grains of salt to each pint of food is a useful addition.

Milk Laboratories.—For several years milk laboratories for the modifi-

cation of cow's milk for infant feeding have been in successful operation in

the principal cities of the Union. The milk is obtained from selected ani-

mals with special care in collecting and handling, and is delivered at the

laboratory within a few hours after milking. Milk mixtures are compounded
on the physician's prescriptions with the proportions of proteids, fat, and
sugar to suit the needs of individual cases.

Generally the ingredient which requires most attention in prescribing is

the proteids. Any considerable departure from the standard percentages

of fat and of sugar are less frequently necessary. Yet the proportion of

proteids should be kept up to the full capacity of the infant's digestion.

In cases of feeble fat-digestion the fat-strength of the food must temporarily

be reduced. The milk-sugar is usually well borne in nearly or quite the

full percentage from birth.

Fig. 122.—Chapin' s dipper and the

method of using it.
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The following table compiled from different sources may serve for gen-

eral guidance in writing food prescriptions for a heathy infant. Ye\ some

variation in the quantity and frequency of feeding and in the percent

of the l'«"»<l ingredients is no! only permissible, bui in individual cases i-

often demanded.

Scheme fob Percentage Feeding During the First Year,

Quantity at
Baca

i eding.
iTotri.l.s. Fat. Lime-

Water.

Nun, 1

lings.

1st week .

2d " .

3d " .

4th to 6th

6th to 8th

8th to 16th

16th to 24th
24th to 32d
32d to 34th
34th to 36th
30th to 40th

40th to 44th
44th to 48th

48th to52d

1 ounce
1'. ounces

week 2h to 3

3 to 3}
.'!', to 4

A

4 h to 5:'j

5f to 7

7

7J
7 to 8

8 to 8J
8*
9

0.50
o.7o

l.dii

1.00

1.00

1.50

1.50

2.00

2.00

2.25

2.50

3.00

3.50

4.00

1.50

2.00

2.50

3.00

3.50

3.50
4.oo

4.00

4.00

4.00

4.00
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The percentages of proteids, fats, and sugar to be prescribed in an aver-

age case are indicated by the foregoing figures. These percentages are mod-

ified to meet special requirements. Failures of digestion and the kind of

failure are indicated by the usual signs of indigestion—flatulence, colic,

vomiting, inanition, and the character of the stools. Undigested curds in

the stools call for reduction in the strength of the food. Vomiting rancid

curds is an indication for reducing the percentage of fat. Looseness of the

bowels may be due to excess either of fat or of sugar.

Such slight variations in the proportions given as may be necessary to

meet individual requirements must be determined by watching the digestion

and nutrition of the child.

Percentage Feeding in Domestic Practice.—Laboratory methods are nol

available for all, and fortunately percentage feeding is easily possible without

them. The various ingenious formulas which have been devised for com-

puting the proportions of the different food ingredients are also unnecessary.

Sufficient accuracy for practical purposes is possible by the following simple

method of computation : The principal working materials are boiled water

or dextrinized gruel, purified milk-sugar, and top-milk of known fat-per-

centage. The top-milk is taken from a quart bottleful of milk which has

fully creamed or stood on ice for at least four hours. The percentage of

protcids and of sugar, it may be assumed, is not disturbed by the creaming

process; it is substantially the same in the top-milk and in the under-milk

as before the cream had risen. The fat-strength of the top-milk, on tin-

other hand, obviously will vary with the number of ounces taken from the

top of the bottle. If the whole milk contains -1 per cent, of fat, the top

half of the bottleful, on which the cream has fully risen, will contain approx-
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imately twice as much, or 8 per cent. ; the top third, three times as much,

or 12 per cent. ; the top fourth, four times as much, or 16 per cent. The
fat-strength of the top two-thirds would be 6 per cent. (4 X 3 = 12, 12-^2 =
6) ; of the top three-fourths, b\ per cent. (4x4 = 16, 16 -=-3= 5^-), and so

on. The percentage of proteids and of sugar in the diluted milk will vary

directly with the degree of dilution. The quantity of the milk-sugar which

must be added to bring the percentage of this ingredient up to the required

standard is readily computed. If the diluted milk contains 2 per cent, of

sugar, the quantity of sugar that must be added to raise the sugar to 7 per

cent, will be 5 per cent, of the total number of ounces of food. Thus a

mixture consisting of 10 ounces of 16-ounce top-milk and 10 ounces of diluent

will contain approximately 2 per cent, of proteids, 4 per cent, of fat, and

2 per cent, of sugar. The addition of 1 ounce of milk-sugar (20 X 0.05 = 1)

will raise the sugar percentage to 7. Slight inaccuracies in the computation

will arise from inevitable variations in the quality of the. milk, but these

variations are no greater than obtain in human milk, and are usually unim-

portant. The final adjustment of the percentages must be determined by

watching the infant's digestion and the weekly gain in weight.

Wfiey and Whey Mixtures.—In feeble digestion the writer has frequently

made use of whey with satisfaction. Whey contains of proteids 0.8 per

cent., of fat 0.23 per cent., and of sugar 4.75 per cent. If the curd is

thoroughly broken up by stirring before straining, the resulting whey con-

tains of proteids, 0.98 per cent., of fat, 2 per cent., and of sugar, 4.75 per

cent. Whey therefore affords a food of fair nutritive strength, and it is

usually well borne even by puny infants. Its nutrient value, moreover,

may be increased at will by adding beaten white of egg,* 10- or 16-ounce

top-milk, and milk-sugar.

Whey is prepared as follows : The milk is heated, best in a double

boiler, to 115° F. One or two teaspoonfuls of Fairchild's essence of pepsin

are then added. It is kept at the same temperature for about ten minutes,

when it will be found completely curdled. It is then heated to 140° F. to

kill the ferment, and is strained through cheese-cloth or a wire strainer.

The following whey and cream mixture very closely resembles human

milk :

Whey and Cream Mixture.

Eight-ounce top-milk, 8 ounces

;

Whey, 24 "

Milk-sugar, Vt
"

Dr. Bartley recommends the following formula for healthy infants

:

Hartley's Formula.—From the bottom of a bottle of fresh milk of good

quality which has stood for three hours he siphons off three-fourths of its

contents, leaving the cream and upper part of the milk undisturbed in the

* White of egg contains approximately 12 per cent, of proteids. The remaining 88 per

cent, is nearly all water.
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bottle. This may be done with a piece of small rubber tubing previously

filled with witter in start the siphonage. ( me end of the rubber tube is held

(irmly while the other i- thrust through the cream and to the bottom of the

bottle. The outer end is lowered into the inner vessel of an ordinary double

boiler and released, when the skim milk will run out, provided the latter

vessel is kept lower ihan the milk in the bottle. The whey is prepared

from the milk thus drawn oil". It is sweetened, and when cold i- poured

back into the milk bottle and mixed thoroughly with the top-milk. Should

this food prove too laxative, the quantity of milk-sugar may be reduced.

From I to '> per cent, of lime-water should he added. As the child

increases in age ami strength the amount of under-milk siphoned oil' may
he diminished.

Bottling and Feeding.—Enough of the modified milk for the day's use is

distributed in nursing-bottles, each holding the quantity required for a single

feeding. The bottles must have been fully sterilized immediately before

filling. They are stoppered with sterile cotton plugs or rubber stoppers.

If the food is to be Pasteurized, the bottle- are loosely stoppered at first,

and the stoppers pushed in tightly after heating. The food is i'f<\ at a

temperature of 100° F., and directly from the bottle, the -topper having

been replaced by an aseptic rubber nipple, slipped over the neck of the

bottle. The mother or nurse before preparing the food and before handling

the stoppers or nipples should cleanse the hands carefully with soap and

water.

IV. PATHOLOGY OF THE PUERPERIUM [.*

I. Injuries to the External Genital Organs following
Labor.

The dilatation of the parturient canal and the expulsion of the fetus and

the placenta are almost always associated with more or less injury to the ma-

ternal tissues.

These injuries are usually in direct proportion to the resistance which the

parts in question offer to the passage of the fetus. They are therefore, as a

rule, greatest in primipara?, and they may be absent in women that have repeat-

edly given birth. They are smallest in natural confinements—that is. in cases in

which the forces of nature are sufficient to effect safe expulsion of the fetus in

the proper time and manner—and they are greatest when a mechanical dispro-

portion between the fetal parts and the parts of the mother, or a malposition

of the fetus, or any of the numerous complications of labor, endangers either the

mother or the child, and calls for operative interference (instrumental or manual)

on the part of the obstetrician. They are likely to be especially great when

* The superior figures (

l
) occurring throughout tlic h'xt of this section refer t" tlic bibliog-

raphy given on page 330.
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this operative interference becomes imperative at a time when the parturient

canal is only incompletely dilated.

The most common of these injuries consist in contusions and tears of the

vulva, the perineum, the vagina, and the neck of the uterus ; some of the rarer

accidents, such as lacerations of the body of the womb, inversion of the uterus,

and injuries to the pelvic bones, have been described under Dystocia.

Injuries to the Vulva.—At times we find transverse lacerations of the

vulva that involve the deeper tissues, perforating the nyniphae and leaving

them fenestrated for the rest of the patient's life, or going completely through

either labia minora or majora or both, and causing these structures to hang in

shreds. The most frequent accident to the vulva, however, consists in tears

%
*

FEcziLfurufrs:

Fig. 123.—Perineal lacerations: A, laceration extending through the sphincter (s) into the rectum,

stitches introduced through torn margins of rectum and through ends of sphincter (s), ready to be tied

with the knots in the rectum. B, sutures in rectal tear tied ; reinforcing stitch (r) passed through ends

of sphincter and appearing at apex of rectal tear, ready to be tied ; vaginal sutures also placed.

of the mucous membrane, which are most numerous in the vestibulum and on

the inner surfaces of the labia minora. Sometimes the tears are near the

urethral orifice or they extend into it, and under these conditions will cause a

burning pain during urination or will lead to retention of urine on account of

the accompanying swelling. These injuries do not, as a rule, cause much

hemorrhage, but at times they will do so, especially if one of the convolutions

of blood-vessels known as the bulbs of the vestibule is involved.

Treatment.—Superficial tears of the mucous membrane of the vulva will

heal without much treatment. They should be kept clean and may be dusted

with iodoform. All deeper lacerations and those followed by hemorrhage are

best closed by fine silk sutures. Union by first intention takes place almost

invariably, and the stitches may be removed on the fourth or the fifth day.
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when there is retention of urine it may become necessary t<. use the catheter

until the swelling has subsided. < >ften, however, the patienl will 1«- enabled

to urinate spontaneously if the vulva is well cleansed with some warm antiseptic

solution, and a bed-pan half filled with hoi water

or with hoi chamomile tea is placed under the

pelvis in such a manner that the vapor comes in

contact with the swollen parts.

Injuries to the Perineum.— Ruptures of the

perineum constitute the commonest injuries of

labor. In primiparae the frenulum tears almost

always, and more extensive lacerations will oc-

cur in at least one-third of the cases. In mul-

tipara? the lacerations are less frequent and are

usually less formidable; they may be avoided

altogether in nine eases out of ten.

For practical purposes lacerations of the peri-

neum are divided into lacerations of the first,

the second, and the third degree, according to

their extent. Whenever one-half of the peri-

neum is left uninjured, the laceration is one of

the first degree. When the tear extends farther

back, even as far as the sphincter ani, but with-

out involving that structure, then there is a lac-

eration of the second degree. The lacerations of the third degree, also called,

"complete ruptures of the perineum," extend through the sphincter ani into

the rectum (Figs. 123, 124). At times we meet with a laceration of the peri-

neum that cannot be brought under either of these headings. We refer to the

so-called "central rupture," in which the anterior and the posterior boundaries

of the perineum remain uninjured, while the central portion becomes torn and

perforated and may even afford passage to the fetus.

In addition ro the perineal lacerations just enumerated, tears extending up

one or both lateral sulci of the vagina (Fig. 12o) are of very frequent occur-

rence, and the resulting injury to the levatores ani muscles destroys in varying

degree the subsequent usefulness of these structures as supports to the pelvic

viscera. Indeed, this type of so-called "perineal laceration" is perhaps of

greatest importance, since it is the (actor which more than any other determines

subsequent relaxation and consequent displacement of the pelvic organs. It

should also be remembered that the integrity of the levatores ani muscles

may be destroyed by being over-stretched without apparent laceration of the

superimposed vaginal tissues.

Causes.—In primiparae with the besi of care and under perfectly normal

conditions ruptures of the perineum cannot altogether be avoided. No matter

how much softened and how yielding the parts become, the passage of the

fetal head forces the vulvar ring so far open that in mosl cases there will be a

giving way of tissue at the moment when the greatest diameter of the child's

Fig. 124.—Vaginal and rectal su-

tures tied; suture placed to repair

perineal body.
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head passes this ring. In vertex presentations, with rotation of the occiput

forward, this moment arrives after the greater fontanelle has appeared in front

of the frenulum, the fetal head going through the pelvic outlet with its lesser

oblique diameter. In all other presentations the chances for rupture are very

much increased. They are greatest in face presentations, in which the chin has

to rotate forward and the head leaves the vulva in its greatest diameter, the

greater oblique. The causes of the rupture are also frequently found in the

peculiarity of the maternal tissues. Small women with narrow vaginal open-

ings may give birth to good-sized children and escape with scarcely a scratch,

the parts possessing a wonderful elasticity ; while in other women perfectly

healthy, and having the parts of good dimensions and apparently quite elastic,

the parts tear easily and extensively when the test comes. In still other cases the

Fig. 125.—Perineal lacerations : A, laceration extending up right lateral sulcus.

both lateral sulci.

B, laceration involving

conditions are such that we know beforehand that the elasticity of the parts

is below the average. This absence of elasticity is usually found in elderly

priniiparse, especially when they are above thirty-five years of age. Moreover,

a protracted labor will make the perineum dry and unyielding, or it may cause

an edematous or inflammatory swelling, which in turn frustrates all efforts

on the part of the obstetrician to avoid a rupture. A proper guarding of the

perineum and a slow transit of the fetus through the pelvic outlet tend to avoid

lacerations. Precipitate labors and labors without skilled assistance must there-

fore increase the chances for such injuries.

Symjrtoms.—A burning pain is usually the only symptom that a lacerated

perineum causes at the time of its occurrence. In some few cases there is free

hemorrhage from torn blood-vessels, but these cases are exceptions, and the
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bleeding generally due- n<>i amount i" more than n free oozing «>l blood from

the raw surfaces. II' lefl to themselves, most ruptures of the fire! and second

degree will heal spontaneously
; the more extensive ones will heal by granula-

tion and cicatrization, leaving the parts in an unyielding condition for subse-

quent labors. The ruptures of the third degree extending into 1 1 j
«

- rectum and

Fio. 126.—Complete prolapse Of the uterus and vaginal walls following extensive and ununited perineal

laceration.

those involving the levatores ani muscles seldom heal spontaneously. The later

consequences of an ununited perineal laceration are a gradual descension of the

vagina and uterus, starting with prolapsus of the anterior vaginal wall, and

often ending with complete inversion of the vagina and complete prolapsus of

the uterus, so that there is found in front of the pelvic outlet a large tumor, the

covering of which is formed by the vaginal mucous membrane except at the

apex, where the os uteri externum is visible. The body of the uterus is

found inside this tumor (Fig. 126). In complete ruptures the impairment of

the sphincter ani makes it impossible for the patient to control the passage of

gases and of liquid fecal matter, and it renders her condition so miserable that

she usually applies for a surgical restoration of the injured parts long before

a prolapsus has had time to develop. The principal danger, however, from

lacerations of the perineum of any degree is found in the gnat liability

they offer to septic infections of all kinds during the lying-in state. The

lacerations form large raw surfaces which arc ready to absorb and to cany into

the system any infectious material that may be brought near them. Thus,

infection from outside sources, such as may be communicated by the hand- or

the instruments of physicians and nurses, will take place with greater facility

and surety when the perineum is torn than if the materia peccans would have

to reach the cervix uteri before it could find an easy entrance into the

lymphatic and vascular systems. The experiments of Kehivr of Heidelberg

have demonstrated that the lochia! discharge of healthy puerpera? contains

pyrogenic and phlogogenic elements ; thus we find that lying-in women with

perineal rupture have fever from absorption of the normal lochia! discharge

while passing over the raw wounds. This fever subsides as -<*ou as healthy
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granulations spring up to form a living barrier against further absorption.

If the lochial flow becomes offensive from any cause, then its absorption will

not produce simple elevation of temperature, but will be followed by puer-

peral septicemia with more or less local manifestations.

Treatment.—The first object of the treatment of lacerations of the perineum

must consist in trying to avert them, or where this is not practicable at least to

limit their extent so far as possible. Supporting the perineum at the time the

head passes, securing the proper mechanism at the moment of its delivery, and,

most important of all, resisting too rapid expulsion by forcibly retarding the

expulsion of the head and by crowding the latter well against the under sur-

face of the symphysis, will often avoid extensive laceration. The details of

managing the birth of the head and the methods to be employed to avert

serious injury to the pelvic floor have been described and illustrated on page

419, Vol. I. During the passage of the shoulders the support must be con-

tinued, for often the passage of the head causes just the smallest tear, perhaps

extending only through the frenulum, and, if the shoulders are allowed to

pass carelessly, this tear may be increased to great dimensions.

When the uterine contractions are so violent that they tend to force the

fetal head out with great rapidity, they should be regulated by a hypodermatic

injection of morphin, or, still better, by inhalations of chloroform. If a rup-

ture of the perineum is apprehended, it is advisable to deliver in the lateral

position (see illustration, p. 422, Vol. I.). The passage of the head will be

slower than in the dorsal position, and the parturient woman can use less force

in bearing down. The perineum can be more closely observed, and, in suitable

cases, an impending laceration may be avoided by the so-called " bilateral inci-

sions " or episiotomy, an operation described and illustrated on page 423, Vol.

I. (see Fig. 205, Vol. I.). Many a laceration of the perineum may thus be

avoided, and a clean incised wound, which can easily be united by one or two

sutures, is substituted for a torn wound, whose extent could not be foreseen.

In cases in which the perineum appears rigid, warm moist applications

during labor will help to soften the parts ; chloroform-inhalations carried to

complete anesthesia seem also to render the tissues more yielding. Where the

delivery is accomplished by the aid of forceps, an impending rupture of the

perineum may be avoided by taking off the instrument just before the greatest

diameter of the child's head passes the pelvic outlet ; otherwise the instrument

will help to augment the distention of the vulvar ring and will make a lacera-

tion more probable. If the forceps, however, is not removed, it should be used

to hold the head back during expulsive efforts and thus permit gradual dilata-

tion of the vaginal outlet.

When these prophylactic measures fail to prevent a rupture of the perineum,

it becomes the duty of the obstetrician to see that the injury is repaired in the

manner previously described (page 428, Vol. I.) and immediately after the

completion of labor. Xo physician should attend a case of labor without car-

rying in his satchel the necessary implements for suturing perineal lacerations.

Complete lacerations are the only cases in which a good obstetrician may
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defer repairing the injury until he can obtain skilled assistance, yei it i-

desirable thai they should be attended to within twenty-four hour- after

delivery.

The after-treatment i- very simple, and is usually limited t<» irrigations

of the wound with an antiseptic wash ;m<l to keeping the part- covered with

proper dressings. When vaginal irrigations are employed, care should be

taken thai the nozzle <>t' the syringe does noi disturb the sutures and tin-

juxtaposition of the wound. The external or perineal sutures are removed

on the fifth or sixth day, while the vaginal and rectal sutures may be left

in place a few days longer. Treated in the way previously described, about

75 per cent, of laceration-; of the perineum will heal by first intention.

When the union is incomplete, the defect i- often made good by granula-

tion.

Sometimes the tissues of the vulva are in such a bruised, swollen, and un-

healthy condition that a union of the parts cannot be expected ; it is better in

these cases not to attempt closing up by sutures. At other times, the parts

having been sewed up, there develop symptoms of puerperal infection which

make it necessary to reopen the wound ; as, for instance, when the lochia! dis-

charge has found its way between the wound-edges and is entering the system

through pockets which cannot be disinfected without laving the parts well open.

In the latter cases the wound has to be frequently irrigated with antiseptic

solutions, and the formation of granulations must be assisted as much as pos-

sible by the lavish use of powdered iodoform, Whenever the wound-surface

looks unhealthy and is covered with a grayish coating (diphtheritic plaques),

applications of the following dressing will be found of the greatest service:

1$. Olei terebinthinae, .^j
;

Olei olivae, §iij.—M.
Sig. Locally.

Xot only does the spirit of turpentine act as a good antiseptic agent and as a

powerful promoter of granulations, but it also acts as a stimulant to the general

system, and its use is therefore perfectly safe even in those low conditions in

which the free application of some one of the other antiseptic remedies might

be fraught with danger. The mode of applying the turpentine is simple.

A tier the wound has been cleansed by irrigation-, it- edges are well separated

by the hand and a flat layer of absorbent cotton soaked in the turpentine mix-

ture is introduced between them. The dressing i- renewed time or four times

a day until the surface of the wound is entirely covered by granulations, when

the ordinary treatment may be resumed.

Injuries to the Vagina.—With deep perineal ruptures there is always

more or less laceration of the posterior vaginal wall (see page 189), but there

are also found tear- of the vagina that are not so connected. These injuries

may be superficial, involving the mucous membrane only, or they may extend

through the muscular coat of the vagina, laying open the pelvic cellular tissue

[3
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or penetrating into the surrounding viscera. If the injury is located at the

upper portion of the posterior vaginal wall, the peritoneum may be exposed or

the abdominal cavity may be opened.

After protracted labors, especially when there is a narrow pelvis or a dis-

proportionately large child, we sometimes find contusions of the vagina that

later on cause sloughing of the mucous membrane, followed by cicatrization

and constriction of the entire vaginal canal. At other times circumscribed

portions of the upper vagina have been contused to such a degree that in a

very few days they become necrotic and lead to perforations of the wall.

These injuries are particularly likely to happen when in a flat pelvis the fetal

head has for hours been wedged in between the symphysis pubis and the prom-

ontory. The pressure-marks in the vagina correspond in such cases with sim-

ilar marks on the fetal head (see Fig. 23, p. 37) ; they are of round or oval

form, measuring from 1 to 2 centimeters (f to f inch) in diameter, and, becom-

ing gangrenous, ultimately produce vesico-vaginal or recto-vaginal fistulse, as

the case may be. At times we meet with submucous lacerations of the vaginal

wall, resulting in the formation of more or less extensive hematoma.

Causes.—A narrow and unyielding vagina, especially in prirniparse of ad-

vanced age, will often be the cause of these injuries. A rapid passage of the

fetal head, an over-distention of the parts by abnormal positions of the fetus,

will also work in the same direction. Sometimes the vagina is ripped open by

undue sharpness and projection of the spines of the ischium or by abnormal

excrescences of the pelvic bones. At other times the injury has been brought

about by splinters of fetal bones present during craniotomy or embryotomy.

The most extensive laceration of the vagina ever observed by the writer was

caused by the use of the forceps in unskilled hands. An elderly primipara was

delivered by a midwife, who had not only applied forceps, but had also sewed

up in the rudest manner an extensive perineal laceration. The writer saw the

patient four days after the operation, and found in the middle portion of the

vagina, backward and to the left, a longitudinal gap through which could be

passed the entire hand into a cavity filled with coagulated blood.

Symptoms.—Injuries of the vagina do not at first cause much disturbance

unless there be a free hemorrhage ; in the rare cases in which the peritoneum

has been injured, the symptoms of peritoneal irritation, such as pain and

nausea, will not be missing.

Prognosis.—Deep lacerations of the vagina are of grave importance. They

allow the direct entrance of the lochial discharge into the cellular tissue, and

are therefore very often followed by pelvic inflammation and by pelvic abscess.

The contused wounds often cause extensive sloughing of the vaginal mucous

membrane, and lead later on, by cicatrization, to a stricture of the vagina that

mav approach an occlusion. Necrosis of circumscribed regions of the vaginal

wall lead, as already mentioned, to the formation of vaginal fistula?.

A hematoma usually disappears without leaving bad effects, but at times

its contents decompose and threaten the general system with septic infection.

Superficial lacerations may heal spontaneously without causing any symp-



PATHOLOQH OF THE PUEBPERIUM. 195

torus, l»ut more frequently they become infected by the lochia! flow, and an

changed into puerperal ulcers which cause more or lese disturbance, and which

finally heal by granulation, leaving in the vaginal wall a Bear which in subse-

quent labors may prove the source of further trouble.

Treatment.— Lacerations of the vaginal mucous membrane, if in any degree

extensive, should always be united by sutures if recognized soon after th<-ii

occurrence, and they will usually heal by first intention. Penetrating wounds

with escape of blood or of secretions into the cellular t i — 1 1 < • are kept clean by

frequent irrigations with antiseptic solutions, followed by packing the wound-

cavity with iodoform gauze. After severe contusions with unavoidable

sloughing of the mucous membrane the patient can often be kept free from

septic infection by the use of permanent irrigations. For this purpose a large

tank or irrigator is filled with sterilized water and placed near the bed. at a

height not exceeding (50 centimeters (2 feet) above the patient's genitalia ; a

vaginal tube, which is best made of glass, is connected with the tank by rubber

tubing, and the flow is controlled by a faucet. The patient is placed on an air-

cushion over a bed-pan (or a tin box made for the purpose), which in turn has

a waste-tube leading to a larger vessel on the floor. The faucet is so ,-et a- to

allow the water to flow very slowly or merely to trickle; the tube is inserted

into the vagina and is kept in position by tapes tied around the thigh or the

waist of the patient; the vulva is covered with antiseptic dressings. In this

way a little stream of sterilized water is kept running over the contused parts,

washing away the lochia! flow and every particle of debris as soon as formed.

Several times a day an antiseptic wash is placed in the tank and a full stream

is turned on, to give the parts a thorough disinfection. Most patients can

stand this treatment for twenty-four hours and longer; they pass the urine

without necessitating a stop in the irrigation, and they rest quite comfortably.

Others complain so much of discomfort that the irrigation cannot be continued

for more than three or four hours at a time, but even in this imperfect appli-

cation it will do a great deal of good.

Hematoma.—Subcutaneous and interstitial bleeding, forming a circum-

scribed blood-tumor, is a rare complication of the puerperium that may be

attended with considerable danger. Since the monograph of Deneux, all sys-

tematic writers on obstetrics have discussed these blood-formations, and the

only new feature that modern obstetrics has added to the subject is a lowered

mortality under the newer antiseptic methods of treatment. This accident.

which is rare, occurring once in about 1600 labors, is commonly caused by pres-

sure-laceration or necrosis of one or more veins which have not been able to

withstand the strain of the increased venous pressure occurring during labor.

Exceptionally the rupture has occurred in the latter part o\' pregnancy, and

very rarely the torn vessel may be an artery, as in a case reported by Simon.

KtioliMju.—Several conditions have been reported as predisposing causes,

the most important, doubtless, being weakening of the vessel-wall by disease

Varicose veins of the vulva and vagina are of common occurrence, and, a priori.

they would seem to predispose to this accident, yet the rarity of hematomata
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and the fact that most cases have not been preceded by markedly varicose

veins force the conclusion that in themselves they are not a factor of first

importance. Croom has asserted that anterior displacement of the uterus,

producing a pendulous abdomen, is a factor by stretching the posterior vaginal

wall and tearing its vessels before the head descends into the pelvic canal.

Hypertrophy of the cervix, the use of instruments, excessive size of the head,

undue length of the labor, and prolonged and powerful expulsive efforts have

been said to favor the occurrence of hematomata.

Symptoms and Signs.—The swelling formed by the extravasated blood

usually does not appear until labor is ended, and in some cases even several

days later, the time of its appearance depending upon the kind of injury the

veins have received. When the vessel has been ruptured early and the pre-

senting part has not advanced sufficiently to exert direct pressure upon the

injured veins, the tumor appears at once, and, immediately reaching its full

size, may seriously obstruct labor; if, however, the presenting part exerts

sufficient pressure to control the bleeding temporarily, the tumor may be very

small or may not be noticed until after labor. When the vein which is sub-

jected to prolonged compression is only contused, and which later gives way

either spontaneously or after sudden exertion, as coughing, straining at stool,

or during micturition, the tumor first appears in the puerperium, usually

within a day or two, but very rarely so late as the twenty-first day, as in a

case reported by Heifer. The situation of the tumor varies ; anatomically it

is determined by the distribution of the fascia, either of the pelvis or of the

perineum. Usually the blood is effused below the pelvic fascia, and the tumor

appears in the labium, or beneath the vagina, or in the perineum, extending

exceptionally to the anus, to the gluteal region, and in front to the abdominal

walls. If the bleeding has occurred above the pelvic fascia, the effused blood

may be situated in the broad ligaments or the periuterine connective tissue,

and it may extend even to the diaphragm. Very rarely the tumor may be

found in the cervix. Clinically, the commonest site of the swelling is at the

side of the vagina near the vulva. The size of the tumor also varies. Usually

not larger than an egg or one's fist, the tumor may be as large as a cocoanut,

or, widely distributed, it may contain a very large quantity of blood. A
hematoma, polypoid in shape, has been observed hanging from the vagina.

The formation of a hematoma is generally accompanied by pain in the

region affected, this pain being very severe when a large tumor is formed.

There are at the same time constitutional evidences of hemorrhage that also

vary in their severity in direct proportion to the volume of the tumor. Should

the swelling reach its full volume at once, and burst—an unusual complication

—the loss of blood may rapidly be fatal. In some instances the tumor con-

tinues to enlarge for twenty-four hours. Soon after its formation it assumes

a livid or mottled appearance, at first giving tense fluctuation, but later a clot-

like firmness. By pressing upon the bowel or the bladder the functions of

these organs may seriously be interfered with, and when the swelling reaches a

considerable size during labor it may impede the birth of the child or the pla-
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centa, and later may obstrud the lochia! flow. The symptoms being practi-

cally characteristic, the diagnosis, therefore, is generally easy when the tumor

is visible or is easily accessible in the lower parturient tract. The tumor might

be mistaken for prolapse <> inversion of the uterus or the vagina, for vari<

veins, or for vaginal enterocele. When the effusion has taken place within the

pelvis, the diagnosis will be made by a bimanual examination, together with

the mode of onset and the constitutional signs of internal hemorrhage.

The termination of a hematoma may be any one of the following: (a) Ab-

sorption; (b) recovery after evacuation of its contents; (c) septic infection

before or after rupture; (d) hemorrhage, which may prove rapidly fatal before

rupture or at the time of rupture. Rupture may be the result of undue or

sudden effort, or, at a later period, it may occur spontaneously from sloughing.

The ultimate result, which in any ease will depend upon the size and situation

of the tumor, is also largely influenced by the treatment pursued. Small tumors

not larger than an orange are usually absorbed, while those of larger size fre-

quently burst spontaneously and thus add to their gravity. Of 30 cases col-

lected by Winckel, twenty-three spontaneous ruptures occurred within eighl

days. If, on the one hand, the larger tumors are opened before necrotic

changes or renewed hemorrhages have occurred, the prognosis is favorable, and

with rigid antiseptic treatment death should be exceptional ; if, on the other

hand, delay permits such changes, the mortality is 12 per cent. (Winckel).

The situation of the tumor influences the prognosis to the extent of it-

being accessible, and thus being more readily dealt with. Intrapclvie tumor-,

therefore, arc more dangerous, the hemorrhage being less readily controlled

and the danger of suppuration being greater. Tumors appearing during labor

have had a higher mortality than those occurring after delivery.

The treatment of a hematoma varies with the time of its appearance, its

size, and its situation.

Should the swelling occur before or during labor, and offer a serious obstruc-

tion to the passage of the child, the tumor should be laid open in its dependent

portion, to favor subsequent drainage, preparations having previously been

made to control the free hemorrhage almost certain to follow evacuation at

this time. Manual compression by an intelligent assistant can be utilized to

control free bleeding while the bleeding vessels are being searched for and

li^ated. If this cannot be done readily, forceps should be used to draw the

head into the vagina until by the pressure of the head the bleeding is con-

trolled. Even when the tumor is not large enough to impede the passage of

the child, it is best to anesthetize the patient to prevent excessive straining on

her part, and to apply the forceps and to employ cautious extraction to pre-

vent further bleeding and increase in the size of the swelling. If the forceps

is not employed, or in ease the swelling first appears after labor, an attempt

should be made to control the hemorrhage by the application of cold and by

pressure, both of which can conveniently, and usually effectually be applied by

means of the largest Barnes' bag or by a colpeurynter placed in the vagina and

filled with ice-water, ice poultices being placed against the labium. If the swell-
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ing ceases to enlarge—an indication that bleeding has been controlled:—and if

the tumor is not larger than one's fist, efforts should be made to promote its

absorption by cooling applications, such as compresses wet with lead-and-opium

wash or with diluted alcohol. Meanwhile the vagina must be kept clean by

frequent antiseptic douches, and the patient should be cautioned to avoid all

efforts at straining. It is therefore desirable to use the catheter and to keep

the stools soluble.

After waiting a few days, if there are no signs of absorption, and if the

tumor, which had been hard, now becomes soft, and the overlying skin or

mucous membrane is tense, discolored, or vesicated, indicating, as these changes

do, beginning suppuration or threatening spontaneous rupture, the time has

arrived for prompt evacuation of the tumor. An incision 5 to 7.5 centimeters

(2 to 3 inches) in length should be made along the inner surface of the labium,

the clots turned out, bleeding vessels ligated, and the cavity daily cleansed

and packed with antiseptic gauze.

When symptoms of internal bleeding and physical examination point to

the occurrence of a hematoma within the pelvis, care must be taken to exclude

free hemorrhage in the peritoneal cavity from a ruptured broad ligament

or other vein, since the latter condition would necessitate opening the ab-

domen, while in the former, if the hemorrhage is confined within the con-

nective tissue, the shock and collapse should be combated, and effort be made
to limit the hemorrhage by cold and by the internal administration of hemo-

statics. Subsequently the tumor should be watched, and, if not absorbed, it

is best to evacuate it through the vagina. If not extensive, and if there are

no marked constitutional evidences of internal bleeding, the condition will

probably go unrecognized until spontaneous evacuation occurs or until incision

is made after several weeks or months, as in a case of Tergrigoriantz, in

which case a broad-ligament hematoma through pressure-necrosis communi-

cated with the posterior vaginal vault, and was emptied of stinking, bloody

fluid after four months.

II. Diseases of the Sexual Organs.

1. Puerperal Infection.

By "puerperal infection" is here understood all the manifold diseased

conditions in puerperal women caused by microbes or their products, except

eruptive fevers; non-inflammatory diseases of the nervous system, such as

tetanus, tetany, and insanity; and inflammation of the breasts,—all of which

are discussed in other parts of this work.

Some authors take the term " infection " in a narrower sense, distinguish-

ing between infection, which, according to them, is produced directly by the

microbes entering the tissue, and intoxication, which is due to the absorption

of the toxines produced by the microbes. But since there is no sharp line

of demarcation between the two kinds of noxious influences, and bacteriolo-

gists still differ among themselves, and since, in most cases in private practice,
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where the large majority of cases <>f disease in the puerperium occur, do

examination to settle the question is made or can be made, I prefer to retain

my <>M definition.

Puerperal infection in almost all eases is a wound-infection, and, jusl as

this may be slight or be serious, puerperal infection may be a local affection of

the external genitals of little importance ; or it may be a more serious affection

of the internal genitals, especially the uterus; or the whole system may be

drawn into the morbid process. In most hooks this condition is treated of

under the name " puerperal fever," a denomination from which the writer

entirely abstains, for the reason that it is absolutely impossible to draw a

distinct line anywhere on this field as a limit for something worthy of that

name. The old idea of puerperal fever as an essential fever, a nosological

entity mi (/eneris, is given up by all. It is impossible to define puerperal

fever, and it ought to follow the terms dropsy, lung fever, and brain fever,

which have long ago been relegated to the scientific lumber-room for terms

fallen into desuetude and have given way to definite and cornet expression-.

The term " puerperal fever" ought the less to remain in scientific language,

as in some of the worst cases there is no fever at all.

Of late years, instead of "puerperal fever," the term "puerperal septi-

cemia" is used by many, which is certainly an improvement, in so far as it

reminds us of the identity of puerperal infection with wound-infection ; but

the expression is both too wide and too narrow for our purposes—too wide,

because the same word has a more restricted sense of a certain form of puer-

peral infection in contradistinction to other forms ; too narrow, because the

word by its etymology means a condition where septic material circulates

with the blood through the whole body, and because the term cannot properly

be made to encompass many diseased conditions found in the puerperal woman,

which conditions in most cases never lead to a general infection of the whole

system.

The term "puerperal infection" is open to the criticism that it moan- a

cause, and not the effect produced by this cause, but this is not without

analogy in common parlance. The word "cold" meant originally a low-

temperature, but by extension it has been made to comprise as well the

disturbance in the human body caused by exposure.

By using the expression "puerperal infection" to designate the diseased

conditions produced by infection during pregnancy, childbirth, and the

puerperal state we have the advantage of having a general term which

covers the whole ground, mild and serious cases, local and general disturb-

ances in the equilibrium of health. We are furthermore reminded of the pos-

sibility of guarding our patients against a pest that not long ago was thought

to be due to a deterioration of the atmosphere, or even to a direct retribution

of an irate deity; and we are turned in the right direction for finding thera-

peutical relief for evils already existing. We stand also on pure scientific

ground, since all modern research proves that in the mildest and in the

severest cases the morbific clement ordinarily is the same—namely, the pres-
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ence of the different species of staphylococcus pyogenes (Fig. 127) and the

streptococcus pyogenes (Fig. 128).

Fig. 127.- -Staphylococcus pyogenes aureus in pus

(X 1000) (Frankel and Pfeiffer).

Fig. 128.—Streptococcus pyogenes in pus

(X 1000) (Frankel and Pfeiffer).

The celebrated French microscopist Cornil 1
states that the streptococci

found in patients affected with so-called " puerperal fever " are the same as

those first described by Fehleisen as the cause of erysipelas. He found the

same coccus in all the different forms of puerperal infection—pyemia, septi-

cemia, the diphtheritic and the phlebitic form. Only once did he find a rod-

shaped bacillus.

Clivio and Monti of Pavia 2 found in five cases of puerperal peritonitis in

the fluid contained in the abdomen a streptococcus which was identical with

Fehleisen's streptococcus of erysipelas and with Rosenbach's streptococcus of

suppuration, and similar streptococci were found in phlegmonous abscesses in

other diseases. Lustig of Turin 3 found this same streptococcus in the blood

of the spleens and the hearts of women who died from puerperal endometritis

and peritonitis.

Bumm,4 who made extensive researches with ample material, likewise

arrives at the conclusion that the streptococci found in puerperal infection are

identical with those found in infected wounds. Mironow 5 also identified the

streptococcus of erysipelas with that gathered from the uterus of sick puerperal

women.

It would seem that the bacteriologists are less sure of the correctness of

their assertions than they were six years ago, when this chapter was written.

In 1899 the German Gynecological Society had chosen "puerperal fever" as

a special subject of discussion. Some of the greatest obstetricians and bac-

teriologists were present, but there was little unanimity, either in bacteriolog-

ical investigations or in the practical measures of treatment based thereon.

Even so fundamental a fact as the presence or absence of fever producing

microbes in the vagina of pregnant and parturient women seems still to

be doubtful, and Kroenig, who was formerly the banner-carrier of those

who denied their presence, has changed his mind in this respect.*

Burkardt has examined the interior of the womb during the puerperium.

During the first five days, and sometimes as much as eight, no germs are

* Kroenig, Centrcdbl. f. Oyndk, 1899, p. 697.
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SDecimen from a patient who died septic, showing the material that would be found to be removed by

the curette or the finger on the " roughened placental site." " Clots in the uterine sinuses " (Army Medical

Museum. Washington, 1>. C, No. 10,619).
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found. After the eleventh they abound, and there are even plenty of strep-

tococci ; but since the patients all remained well, except for a slighl rise in

temperature, li<' think- there must be two kinds, the very dangerous strepto-

coccus pyogenes and the innocuous streptococcus saprogenes. Koblanck

l'( .1 streptococci in the vagina of 19 puerperae. The 13 were perfectly

well, and the 6 had only a slighi fever.i li is, therefore, likely thai the

mild fever frequently observed in puerperal women is due \>< a secondary

infection, the parturient canal 1 >« *i 1
1
<jr a wound in continuity with tin- skin.

The whole matter is of little practical importance.

On the other hand, very serious illness and death may be due t" gonococ-

cus, pneumococcus, and bacillus coli communis. DoderleinJ found thai the

streptococcus pyogenes was the most important ;
and in-xt to it the pyogenic

species of staphylococcus ;
and others found the above-named microbes,

either in connection with streptococcus or alone, as the cause of tip- most

severe inflammation.

Different Forms of Infection.—First of all, we must distinguish between

mere local affections and a general infection reaching the whole system. I lie

former are, of course, much less dangerous than the latter. Next, we must

separate the putrid from the genuine septic infection, both of which may be

local or be general. General putrid infection is called sapremia, and general

septic infection is called septicemic

Putrefaction and sapremia are due to many different schizomycetes, the so-

called saprophytes—minute organisms which are allied to alga?, and are found

all over the world in streams, plants, animals, etc. By their growth and

multiplication these organisms produce certain chemical substances, the so-

called toxins, a kind of ptomains which give rise to fever. Ptomains are

alkaloids produced in dead vegetable and animal tissues during putrefaction ;

A ucoma'ins are similar alkaloids produced in living animal tissues as a result

of their activity. Ptomains are produced only by microbe-, and are usually

poisonous. Leucomains are harmless unless their excretion i.- interfered

with.

The changes occurring in puerperal infection may be produced by ptomains

or by Leucomains alone, without the presence of microbes, but in the vast

majority oi' case- the microbes are present. The saprophytes are generally

brought into the interior of the uterus mechanically.

Septicemia is *lur t<> a few well-known microbes that actively enter the

tissues, which they injure through their growth, and by their distribution

throughout the body may so change the chemical processes and normal

functions that death ensues. These microbe- arc, as we have stated, chiefly

StreptOCOCCUS pyogenes, and are identical with those that eau-e wonnd-dis-

eases ; and in the second line come- staphylococcus pyogenes albus. rhese

two genera of microbes were therefore also called pathogenic microbes, which

*Burkardt, Centralbl.f. Qynak., 1899, p. L274

f Koblanck, CentralbLf. Qynak., 1899, p. 1383.

JDoderlein, Cenlraibl.f. Gynak., 1891, i>.
J'.'.
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give rise to so-called specific puerperal diseases, and which are different from

the so-called non-pathogenic microbes, that cause only putrefaction and non-

specific puerperal disease. But according to the later investigations just

mentioned, the list of pathogenic microbes now is made to comprise the bac-

terium coli commune, the gonococcus, the pneumococcus, the bacillus diphthe-

ria? of Klebs-Loeffler, besides the bacillus tetani, which is the exclusive

cause of tetanus in puerperal women as in other persons and animals. And,

besides, the same species may be pathogenic and non-pathogenic.

The infection starts, in the vast majority of cases, from the endometrium.

Burnni 8 distinguishes, in accordance with what has just been said, a putrid

from a septic endometritis, but he admits that in some cases the two forms

are blended. In putrid endometritis there is found in the uterus a super-

ficial layer of necrotic tissue, under which is a layer of granulation-tissue

filled with leucocytes, those formerly much-maligned colorless blood-cor-

puscles that have since the advent of bacteriological studies proved to be

our truest friends, forming a bodyguard that protects us against the constant

attacks of our enemies, the microbes, which their minute bodies engulf and

absorb. Hence they have received the name of " phagocytes " ; that is,

"devouring cells," a species of giant-killers on a small scale. While the

necrobiotic layer is covered with all kinds of saprophytic bacilli and cocci,

these are said never to enter the granulation layer. But according to Kro-

nig,* saprophvtes may penetrate the tissues and cause para- and peri-metritis.

Septic endometritis differs according to its being a local affection or an

inflammation followed by general infection. In local septic endometritis the

endometrium is much like that in putrid endometritis, except that, besides

more or less numerous germs of putrefaction, streptococci are found.

Genercd septic endometritis appears under two different forms—the lym-

phatic and the thrombo-phlehitic. In the lymphatic form there is a mixture of

saprophvtes and streptococci on the necrotic surface, but the granulation-wall

is much thinner than in putrid endometritis, and in the worst form of sepsis

it is altogether absent. On the placental site the veins are well closed, their

walls being in contact and without thrombi. In the severest cases the infec-

tion-carriers go through the finest lymph-spaces between the tissue-elements.

In less rapid cases they generally follow the larger lymph-vessels. From the

wall of the lymph-vessels they enter the surrounding tissue, causing necrosis.

The lvmphatic form often starts from injuries of the cervix. In septic peri-

tonitis the infection is not propagated through the Fallopian tubes, but it

takes place through the lymphatics of the walls of the uterus.

In the thrombo-phlebitir firm of general infection the endometrium is like

that of localized endometritis, the germs, according to Bumm, never entering

the laver of granulation tissue filled with leucocytes except at the placental

site. Here the veins have not been closed by collapse and apposition of their

Walls—the normal process—but are plugged with thrombi. In some of these

thrombi we find, superficially, saprophytes and streptococci, but the latter,

* CentraM.f. Gyndk., 1899, p. 679.
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Uterus with shreddy material (m, m) and sloughing strip " encircling internal • - - - from n pirl of
nineteen who died eight days post-partum with puerperal peritonitis (Army Medical Museum, Washington,
D. C, No. 8957).
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Portion of placenta (p) remaining in utero: death from sepsis five days after delivery in a typhoid con-

dition. Colored girl, nineteen years old, syphilitic, with dead fetus at term (Army Medical Museum, Wash-

ington, D. C, No. 7784).
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Gliding a favorable Boil in the thrombi, enter into their interior, while the

saprophytes remain near the surface. The invaded thrombus soon forms

a detritus, a process thai extends into the broad ligament. Thethrombo-

phlebitic is a more rapid and a more dangerous form.

The diphtheritic form of puerperal infection begins in the mucous mem-

brane of the vulva, vagina, <>r uterus, or in a tear extending into the sur-

rounding connective or muscular tissue, and patches, like those found in a

diphtheritic wound or in the throat of a patient affected with diphtheria, are

formed. It is again the same streptococcus thai is at work, ami the affection

passes into one of tlie above-described forms. Sometime- the Klebs-Ldffier

bacillus of true diphtheria is found.

The difference in symptoms and in the danger in different eases of puer-

peral infection may be accounted for in many ways. The different power of

resistance may count for something, one organism succumbing to an attack

which a stronger constitution successfully resists. The mere number of

microbes seems to be of importance in all infections, the invaded body being

capable of neutralizing a small number, but losing in the battle with the

many.

The anatomical structure and connections of the part invaded explain many

peculiarities in the result produced. An infection attacking one lymph-vessel

leading to a gland may be cut short there, while if the infecting material enters

another lymph-vessel it is carried to the peritoneum, and thence, perhaps,

through the stomata of the diaphragm to the pericardium and the pleura.

Or a thrombus in a vein breaks down, and part of the detritus is carried

away with the blood-current through the vena cava, the right auricle, the

right ventricle, and is deposited in a fine branch of the pulmonary artery,

forming an abscess, from which the microbes are carried to other parts of the

body to fonn new foci of suppuration.

Most important of all seem to be the different degrees of virulence of the

microbes themselves. Virulence is a property of the protoplasm that shows

itself in energetic proliferation and increased power of resisting the influence

of the cells in the organism invaded. This virulence is diminished In-

artificial culture, and is increased in the animal body, but in what way is

unknown. The virulent streptococcus rapidly invades the tissues.

The infection which starts from the genitals takes place through a wound,

either an accidental tear or abrasion on the placental site, which has been

compared to the stump left after the amputation of a limb; and microbes are

found in the genital tract of every puerpera. In animal- then 1 is much less

solution of continuity. With them, as a rule, the process of expelling their

offspring is not more difficult than the act of defecation, and their placental

site either regains its epithelium before the loosening ^\' the placenta, or

recovers it in a very short time after delivery, almost in minute-. This fact

explains why puerperal infection is not produced in an animal by the injec-

tion of septic fluid into its vagina and uterus. As soon, however, as the

same fluid is injected under the mucous membrane infection follow-.
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In the opinion of the writer the so-called " puerperal fever " is nothing

but the most serious form of puerperal infection. Localized is less dangerous

than general infection
;
putrid infection is not so important as septic infection

;

but any local infection may become a general infection, and putrid infection

may end in death.

Septicemia in Children.—Identically the same disease above described in

puerperse is often found in new-born children. The mother of the child may

or may not have the disease. Infection in the child generally takes place

through the navel, but it may enter through sores in the mouth or through an

accidental wound, or it may be aspired into the lungs in the putrid liquor

amnii or be inhaled through the air, or it may even pass from mother to child

through the placenta. If not acquired from the mother before birth, the poi-

son may be carried to the child by doctors or by nurses, or may cling to any object

with which it comes in contact, or may float in the air. The sources of the poison

in children are the same as those we shall now describe in regard to the mothers.

Etiology.—Experience shows that a puerpera is more liable to disease

than is a woman in other conditions, and it is not difficult to give many good

reasons why this must be so. The causes of puerperal infection are predis-'

posing or exciting.

Predisposing Causes.—During pregnancy the chemical composition of the

blood undergoes considerable change; the total amount of blood circulating

in the body increases, but it is more watery than in the non-pregnant con-

dition. In other words, the woman suffers from plethora and hydremia.

The red blood-corpuscles diminish, while the colorless corpuscles increase in

number. Hemoglobin, albumin, fat, phosphorus, and iron decrease in

amount, whereas the quantity of fibrin is considerably greater than in the

non-pregnant woman. The plethora, hyperinosis, and leucocythemia predis-

pose to inflammation.

The heart, especially the left ventricle, becomes hypertrophic. The walls

of the blood-vessels become thicker and their calibre larger, especially those in

the uterus and the breasts. The lymphatics of the pelvis become so dilated

that they look like veins. This dilatation of blood- and lymph-vessels pre-

disposes to the formation of thrombi, which not only constitute a fertile soil

for the pathogenic microbes, but also may break down and be carried away by

the circulation to remote parts that become new centres of infection. The

muscular tissue of the uterus grows enormously in order to afford room for

sheltering, and force enough to expel, the fetus.

The nervous system is in a high state of irritation, as may be concluded

from the headache, toothache, neuralgia, vertigo, and longings and aversions

so common in the pregnant condition. Parturient and puerperal women are

highly emotional. The presence of a disliked or dreaded person in the lying-

in room may arrest labor-pains. A letter containing unpleasant news may

cause a rise of several degrees in temperature. Shame in those who have

" loved not wisely, but too well," fear of destitution in the poor, indignation

at a husband's cruelty, are all factors that lower the vitality and diminish the
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power of resistance a Since every muscular contraction and all secretory func-

tions are controlled by nervous :i< -t i< »i
i , we can imagine thai even the propaga-

tion of microbes, their distribution In the body, and their expulsion from it

may be influenced by the condition of the nervous system.

At the end of labor the patienl is exhausted by pain - 1 1 > * 1 loss of blood, and

the genital ••anal is full of tears and abrasions, which open for microbes free

access to the tissues. If this is true of even the mosi normal delivery, it

applies with still greater force to tedious deliveries and to those in which the

accoucheur must resort to operative interference, necessitating the introduction

of lingers, hands, or instruments into the genital canal.

Normally, the muscular tissue should contract forcibly during the expulsion

of the child, and should remain contracted until all veins on the placental .-ite

are closed by simple agglutination. But if the muscular contractions are

defective, the woman may either bleed to death, or the veins may be plugged

np by the formation of clots, which are an excellent soil for streptococci ami

Staphylococci, and into the depths of which they therefore rapidly penetrate.

The separation of mother and child outside the placental site, which

separation ought to take place in the areolar layer of the decidua, may be

defective, so that larger or smaller pieces of membranes are left behind, and

at the placental site a cotyledon may be torn off and remain in the uterus.

Such remnants of the secundines soon become covered with saprophytes, and

they undergo a putrefaction which may lead to more or less serious conse-

quences. The entirely normal lochia! discharge is in itself an excellent

medium for the cultivation of all sorts of microbes.

After the birth of the child a retrograde process begins. The hyperplastic

and hypertrophic tissues have to be liquefied and be reabsorbed, the inter-

mediate stage being fatty degeneration. While before delivery there is a

strong current of plastic material toward the uterus and the child, after

delivery the direction is reversed, and a strong current carries effete material

from the genitals, especially the uterus, to the rest of the body.

Primiparse are still more exposed to infection than those who have before

borne children, labor being longer, the canal to be traversed being narrower,

and the parts composing it being softer.

Delivery in general hospitals exposes the patients to greater dangers than

delivery in special lying-in institutions or in their own homes. Parturient

women ought not to be in the same room with puerpene, the discharges from

the latter being particularly dangerous to the former. The crowding of too

many puerperse into one room is in itself dangerous. The less the .-pace the

greater becomes the difficulty of obtaining absolute cleanliness, and the greater

is the danger of noxious substances being carried from one patient to another.

The exciting cause (>f puerperal infection is, as we have seen, the introduc-

tion of certain microbes into the body of the woman, as a rule into her genital

tract.

Sources of the Poison,—The infection may come from a woman similarly

affected, from suppurating or decaying tissues, from putrefying substances
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within or without the body, and from zymotic diseases, especially erysipelas

and diphtheria.

Contagion.—That the disease may be brought from one patient to another

was discovered by Denman, and, while iu America it was denied by the lead-

ing obstetricians of the day, Hodge and Meigs, nevertheless it was proved to

be contagious by the masterly essay of Oliver Wendell Holmes, who so dis-

tinguished himself in another line that his merit as a physician is apt to be

overlooked.10

Now-a-days the contagiousness of puerperal infection is universally admit-

ted, and the only mooted point is whether it is essential that the microbes be

carried from one patient to another on solid objects or whether they may float

through the air—a point to which we shall presently return.

Suppuration.—That the source of puerperal infection may be suppuration

was pointed out as early as 1847 by Semmelweiss. 11
Students who had examined

a patient with a cancerous ulcer of the uterus caused puerperal fever in and

death to fourteen women.

In America was the celebrated case of Dr. Rutter of Philadelphia, who in

1843 had forty-three cases of puerperal septicemia in his practice, while

neighboring practitioners had none. He bathed, changed his clothes, shaved

off his hair and wore a wig, stayed ten days away from the city, and did not

take with him to his next patient anything he had before worn or carried.

She had an easy confinement, yet she died from puerperal fever. The great

Meigs taught his students that such a fatality was God's providence.12
It

remained for the present generation to find the solution of the riddle in the

fact revealed by a contemporary of Dr. Rutter, that he suffered from an

obstinate muco-purulent coryza.13 It is easy to understand now how by

touching his nose with his fingers Dr. Rutter brought staphylococci and

streptococci into the vagina or the uterus of his unfortunate patients.

A French physician who had delivered eight hundred women without

accident was seized with suppurative adenitis, for which he wore a drainage-

tube. Within three weeks he had three cases of puerperal septicemia. 14

During the time of the great morbidity and mortality in the New York
Maternity Hospital immediately preceding the new era an assistant suffered

frequently from pustulous eczema of the hands. A dentist, Dr. Pedley,

called attention to decayed teeth in doctors and nurses as a possible source

of puerperal infection.
15

In 1889 there was in the Xew York Maternity Hospital a paralytic patient

having a carbuncle in the sacral region. There were two puerperse in the same

ward, and all were in the hands of the same nurse. One of the two puerperal,

who had been perfectly well up to the eighth day after her confinement, got a

chill and her temperature rose to 105.6° F. On the cervix was found a diph-

theritic infiltration. The patient with the carbuncle had no puerperal affection

of any kind.

Putrefaction.—Semmelweis showed conclusively that the enormous mor-

tality prevalent in the lying-in hospital of Vienna was due to cadaver-poison
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broughl by the > 1
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women were examined and delivered. The hospital has two departments,

one for students ami one for midwives, admission taking place to each

department on alternate days. Nevertheless, the mortality in the students
1

department was three times higher than that in the midwive-" department

A similar instance is reported from private practice. A Scotch physician,

Dr. Kenton, and a friend practised in the same place. Daring a so-called

"epidemic" of puerperal fever all Kenton's patients remained healthy, while

all those of his friend were taken sick. The difference between the two

was owing to the fact that Kenton did not, while his friend did, perform

autopsies. 16

The infection may originate also from a decomposing part of a living

body. Thus, frequently pieces of placenta or of membrane-, left behind in

the uterus, become the starting-point of puerperal infection. The writer once

had a patient who gave birth to a macerated fetus, and from whose uterus a

decomposed placenta was removed without doing the least harm to the

parturient, but it gave rise in another patient to one of the worst cases of

puerperal infection in the writer's experience. The assistant who delivered

the first woman was allowed by his colleague in charge of the second to

examine her, and, although he disinfected his hands with bichlorid, he

doubtless brought on his fingers the germs that came near costing the woman
her life.

Some years prior to the date of the writer's connection with the New York

Maternity Hospital there was erected on Blackwell's Island, X. Y., a new

building designed as a maternity hospital. The building had scarcely been

opened before such a so-called "epidemic" of puerperal fever broke out in it

that it had to be vacated. The cause of this epidemic was probably due to

the manure with which the surrounding grounds had been covered in order

to make a garden.

Fehling 17 observed an epidemic of puerperal fever, diphtheria, and

erysipelas as the consequence of a bursted waste-pipe, the dirty water soak-

ing into the ground on which stood the hospital.

Gustav Braun 18
in 1889 had so serious an epidemic in the Vienna lying-in

hospital that during one month nearly 18 per cent, of the puerpera? were

taken sick, and nearly 9 per cent. died. He attributed the trouble to the fecal

matter from the hospital and that of a neighboring barrack being evacuated

into a canal Mowing past the hospital.

The immediate contiguity of a churchyard, a dunghill, a privy, a stable, a

slaughter-house, a cess-pool, a sewer, a pool of dirty stagnant water, or similar

places where organic substances are undergoing decomposition, is therefore

dangerous to a parturient woman.

Zymotic Diseases.—The exact relations between puerperal infection and

zymotic diseases are not definitely settled. Since it is now known that the

streptococcus found in erysipelas is identical with that causing puerperal

infection, there can hardly longer be entertained any doubt of the possibility
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of puerperal infection being due to the poison brought to a puerpera from a

person affected with erysipelas. The same observation applies probably

to diphtheria, since a diphtheritic local affection entirely like that which

occasionally develops in a wound, and which commonly appears in the

upper air-passages in diphtheria, is one of the commonest forms of puerperal

infection, and, as stated above, sometimes the specific Klebs-Loffler bacillus

of diphtheria has been found in the exudation covering tears in the genital

tract.

Scarlet fever may attack a puerpera, but it remains scarlet fever and

follows a similar course to that in other patients. Typhoid fever is so well

characterized by the intestinal ulcers and a specific microbe and is so different

from puerperal infection that the two must be distinct diseases.

Ways by which the Poison enters the Body.—In the vast majority of cases

the poison causing puerperal infection is brought mechanically into the genital

tract by the fingers or by the instruments of doctors, mid wives, or nurses. It

may lurk in a lubricant or may adhere to a sponge, a rag, or to any other

substance coming in contact with the genitals.

Many think that this mode of entrance is the only one, and deny infection

through the air—a view which, in the writer's opinion, is contrary to many
well-authenticated facts. There have already been quoted on the preceding

page instances where epidemics in hospitals could only be traced to the ground,

the walls of a building, or the air near it being infected by fecal matter and

other refuse. Now, it does not seem at all likely that the doctors and nurses

brought the microbes from the manure lying on the ground outside the new
hospital on Blackwell's Island referred to, or from the feces floating in

the canal flowing past the Vienna hospital, or from the wet ground that was

soaked by the bursted waste-pipe described by Fehling. It is certainly more

probable that the streptococci were carried through the air into the hospitals

and were deposited on clothing, instruments, dressing-materials, or even on

the hands of the physicians and nurses.

Some years ago there was in the New York Infant Asylum a local

epidemic of puerperal infection, the cause of which was found to be a dead rat

in the cellar. The doctors and nurses never visited the cellar, and the fire-

man who attended to the furnace there never entered the wards. Is it not,

then, a logical conclusion that the microbes developed in the dead body of the

rat were carried by the air of the cellar from floor to floor through the whole

building? This method of dissemination is so much more likely as we have

exact observations showing the existence of the streptococci in the air.

Bumm 19 found the cocci in the dust floating in the air.

Depaul 20 reported the case of a pupil-midwife who, while washing the

genitals of a patient affected with puerperal fever, felt an unpleasant sensa-

tion, was taken sick in the evening, and died on the third day " with all the

symptoms of the most characteristic puerperal fever." The diagnosis of puer-

peral fever was confirmed by the autopsy ; she was found also to be a virgin and

not menstruating. The natural inference is that she inhaled through the lungs
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the poison that caused her death. Crede" 21 has shown thai puerperal infection

in children may -tart from the mouth.

The theory of air-infection in a Limited space is also borne oul by the effect

of sanitary measures. Before the present system of antiseptic midwifery in the

New York Maternity Hospital was practised, patients were always free from

fever during the first week after a ward had been fumigated with sulphur.

Busch 23 found that he prevented puerperal fever in the Berlin lying-in hos-

pital by heating the wards before using them to 60° Reaumur (= 167° F.j.

In many hospitals a great improvement was obtained in the rate of mortality

simply by introducing a better system of ventilation.

The writer firmly believes, therefore, in the possibility of the transmission

of the morbific agent in puerperal infection through the air, but this applies

onlv to closed rooms or to short distances. The atmosphere in general is not

contaminated, and epidemics, in the old sense of the word, do not exist

They can always be traced to an individual carrier or to the neighborhood

of a focus from which the disease spread-.

Autoinfection.—Some divide puerperal infection, in regard to its origin,

into two classes, called auto-r/cnctic and hefero-genetic. In the first class the

puerpera is supposed to infect herself; in the second the infection is brought

to her from without, According to some of the most modern bacteriologists,

autoinfection is only possible as sapremia.23 They maintain that the patho-

genic cocci are never found in the healthy vagina nor in the healthy cervix.- 4

Doderlein thinks that streptococci brought into the vagina soon disappear, just

as he proved it experimentally for staphylococci. But other authorities
M claim

to have found both streptococci and staphylococci in the vagina? of healthy

pregnant and puerperal women. AVhen we take into consideration that at

least staphvlococcus pyogenes abounds on human hands,26
it can hardly be

doubted that it is found also on the skin of the penis. Since, now, women

often have sexual intercourse up to the day of their confinement, there is no

difficulty in supposing that they have, at the time of their confinement, such

cocci in the vagina, and that, in a certain sense, they may infect themselves,

not only with saprophytes, but also with pathogenic cocci. Furthermore,

puerperal infection may be due to diseased uterine appendages, or since a

woman always has numerous saprophytes, and sometimes pathogenic cocci, in

her vagina, these organisms may be carried hence by a perfectly disinfected

finger into the uterus and cause infection, which in a certain sense is also an

autoinfection.

When first we saw the wonderful effect of preventive antiseptic midwifery,

we were inclined to throw all the blame for cases of infection on doctors and

midwives. But abundant evidence has been preferred to prove that a woman
in different ways may infect herself. Ahlfeldt

":

has collected 23 case- of

death from puerperal fever in persons on whom no vaginal examination had

been made. The autopsy revealed the Cause of infection to be the retention

of placental remains, old purulent collections, or latent gonorrhea.

*Omtralblf. QynaL, 180l>, p. 1195.

14
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Czemetschka * has reported a case where the starting-point was a purulent

rhinitis, which gave rise to pneumonia and purulent meningitis, and subse-

quently to metrolymphangitis. Diplococcus lanceolatus and diplococcus pneu-

moniae were the only microbes found, and while the diplococcus lanceolatus

was encapsulated in the lungs, it had no capsule in the lymph-vessels of

the uterus. Such a case shows that the infection may have its source in the

body of the patient herself, but in another sense, so far as the genitals are

concerned, it may be looked upon as belonging to the class of heterogenetic

infection.

In other cases infection is due to bacterium coli commune, which is found

in every intestine and urethra, from which places it may invade the genital

tract,f

Another most dangerous microbe, the bacillus emphysematosus, is con-

stantly found in the human intestines. In the vagina it is the cause of em-

physematous colpitis, or colpohyperplasia cystica. In the uterus it produces

physometra. In general surgery it is the cause of the most dangerous wound

disease, acute septic gangrene, to which in the puerperal woman is found an

analogy in septic emphysema.J

We must also remember that few vaginae are absolutely healthy. It is

claimed 27 that normal vaginal secretion contains only Bacillus vaginalis and

O'idium albicans, but as soon as the secretion becomes alkaline—which it easily

does by admixture of cervical secretion—saprophytes, pyogenic staphylococci,

and streptococci find a favorable soil, and autoinfection becomes possible.

Time of Infection.—Infection commonly takes place during delivery, but

it may occur both before and after.

Mortality.—Puerperal infection is one of the most important of diseases.

Before the introduction of antiseptic treatment puerperal infection often

prevailed in so-called " epidemics," of which, according to Fordyce Barker,28

more than two hundred had been described since 1740 ; independently of such

periods of a conglomeration of fatalities the number of those carried off by

the disease was and is very large. In the magnificent Lariboisiere Hospital

in Paris the mortality used to be almost 8 per cent, of all the women

delivered.
29 In one of the services of the large lying-in hospital in Vienna the

mortality for six years (1841-46) was almost 10 per cent.
30 In the Maternity

Hospital of Paris it averaged during five years (1860-64) 11 per cent.31

During seventeen years (1861-77) there was in Berlin one death from " puer-

peral fever" in every 178 confinements, or 0.57 per cent., and a total mortal-

ity in childbed of 1 in 152, or 0.65 per cent. Outside the capital the

mortality was much greater. In all Prussia there died during sixty years

(1816-75) 0.8 per cent, of all confined women, or, more exactly, 8322 out of

every 1,000,000.
32

Influence of Antisepsis on Mortality.—The above very important and con-

* Centralbl.f. Gynak., 1895, p. 231.

fSchenk, Centralbl.f. Gynak., 1898, p. 980.

t Lindenthai, Centralbl.f. Gynak., 1899, p. 679.
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vmcing statistical researches have been continued) and they show an improve-

ment, which generally is attributed to the obligatory use of antiseptic drugs

in the management of confinement cases. Thus the puerperal mortality from

all causes was in Prussia daring the eleven years following l<S7o ('1K7G-XG

0.5833 per cent., an improvement of 27. 5 per cent." Limiting the investiga-

tion to the child-bearing age (fifteen to forty-five), the mortality from "puer-

peral fever" was in the first period (181G-7-5) 12.01 per cent, and in the

second (187G-8G) 9.07 per cent., an improvement of 1G.!< per cent.

Similar investigations in Denmark lead almost exactly to the same results,

both a-^ to the great mortality and to the improvement since the introduction

of antiseptic precautions.3* Still, with the sole exception of tuberculosis,

"puerperal fever" is the most fatal disease for women between fifteen and

forty-five years of age, and if we take the period of ten years between

twenty-five and thirty-five years of age, in which most children are born,

one death in every six is due to "puerperal fever." In the grand-duchy

of Baden, however, the puerperal mortality has remained the same during

the last forty years—a circumstance which is accounted for by the inefficiencv

of the midwives, who do as much harm as good by their way of using anti-

sepsis.
38

PATHOLOGY.—A peculiar feature of puerperal infection is the great diver-

sity of the pathological changes—a circumstance that has given rise to much
perplexity, but which can easily be accounted for, since it is known that the

true agents at work are living organisms or a poison produced by them.

Vulvitis, or Aidoitis, and Vaginitis, or Colpitis.*—The external genital-

may be the scat of a catarrhal- or of a diphtheritic inflammation. In the

catarrhal form the mucous membrane is swollen and red, and it secretes ;i

muco-purulent fluid. In the diphtheritic form small whitish or yellowish

false membranes appear, spread, and join one another until there is formed a

more or less thick and large patch intimately connected with the surrounding

tissue, which is swollen, infiltrated with serum, and of a dirty greenish or a

brownish color.

Endometritis.—The endometrium is the chief point from which infec-

tion spreads throughout the body. The endometrium may be the seat of

a catarrhal inflammation, when it is red. swollen, covered with a purulent

fluid, and sometimes studded with small round pustules. The lips ot' the os

are swollen and covered with granulations that easily bleed. Other form- "f

endometritis soon implicate the deeper layers of the uterus, and need no special

description apart from that to be given under Metritis.

Metritis.—Metritis may assume four different forms—the simple, the diph-

theritic, the dissecting, and the putrescent.

Simple Metritis.— In the simple form the uterus is much enlarged, its walls

arc thick, the tissue is soft and friable, and near the inner surface almost difflu-

ent, cherry-colored, and bathed in a dirty greenish-brown fluid. Real ab-

* Aidoitis i> derived from oidoZov, vulva; c<>lpiti> iV.mii v'- . gulf, the Greek Dame for

vagina.
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scesses may form in the wall, the pus of which may become inspissated or be

evacuated by rupture. The cervix is often torn or bruised.

Diphtheritic metritis is characterized by a condition similar to that just de-

scribed in the external genitals. As a rule, the process begins in the cervix.

It may, however, also begin at the uterine ostium of the tube, and spread

through the wall as a yellow layer out to the peritoneal coat of the uterus.

Dissecting metritis (Fig. 129) is a form that has been little heeded.* In

this form a large piece of the muscular tissue of the uterus is severed from its

surroundings, and is expelled sometimes so long as seven weeks after confine-

ment.

Putrescent Metritis.—In the putrescent form the walls of the uterus are so

thin that they show impressions of the intestine. The uterus is large. The

mucous membrane of the interior hangs in discolored shreds, or it is easily

movable over the subjacent tissue. The submucous connective tissue may be

changed to a whitish mass, and the muscular tissue may be red and flabby

;

but sometimes the destruction extends deep into the mus-

cular tissue, forming irregular cavities filled with a choco-

late-colored or a black pulp, due to acute inflammatory or

acute septic gangrene, or with a more ichorous or purulent

fluid. It is particularly the placental site which is affected

\"
f\ ,

,„-" by this deep burrowing, the pathogenic microbes finding

« a favorable soil in the thrombi closing the veins. In

other cases the infection follows the lymphatic vessels.

Salpingitis.—The Fallopian tubes are more rarely

the road followed by the infecting microbes, but we may

have both catarrhal and diphtheritic inflammation ex-

&* % f tending from the endometrium to this locality.

fig. i29.-Dissecting me- Oophoritis.—The ovaries very frequently are affected.

tritis (Garrigues): specimen We may find a superficial inflammation, the so-called neri-
expelledbyB.R at the f

r r

New York Maternity Hos- oophoritis, combined with peritonitis, or parenchymatous
pitai on Oct. 20, 1883, the 5pnoritis, in which the deeper parts are inflamed, and
twenty-sixth day after con- l '

#

x L
• 1 • 1

finement. This was the which may end as an ovarian abscess, or a brownish, ich-

SSI'S °™us P"lP {putrescent™ ovarii).

Medical Record, vol. xxiv. Cellulitis.—The connective tissue of the pelvis and

from
4

a photog

fl

raph!'is

a

two- adjacent parts of the abdominal wall may be swollen, be

thirds natural size.) infiltrated with serous fluid, full of small round cells, and

be the seat of hemorrhagic thrombi. This inflammation may end in resolution

or in suppuration, the abscess opening into the rectum, the vagina, and the

bladder, or breaking through the skin, often after long wanderings, especially

at Poupart's ligament or above the crest of the ilium. The inflammation may

* The writer has personally observed and described eight cases. He has given the affection

its name, and was the first to point out its relation to the puerperal state (New York Medical

Journal, 1882, vol. xxxvi. p. 587 ; Archives of Medicine, April, 1883 ;
Medical Record, Dec, 1883,

vol. xxiv. p. 664). A few cases have been added in Germany (see Hoechstenbach, Archivfiir

Gynakologie, vol. xxxvii. p. 175).
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even extend above the diaphragm and reach the posterior mediastinum. < )t

it may extend to the leg, causing the disease known as phlegmasia alba dolens.

In rare cases it may follow the round ligamenl through the inguinal canal,

and cause suppurative adenitis of the inguinal glands. It may enter the

lung and cause interstitial pneumonia. This tendency to extension of the

inflammation in the connective tissue has caused Virchow to designate the

condition as erysipelas puerperale malignum internv/m.

Lymphangitis.—The lymphatic spaces and vessels are the chief roads by

which puerperal infection reaches the deeper parts. Those of the vulva and

the lower third of the vagina lead t<> the superficial inguinal glands, from

Fig. 130.—Lymphatics <>f the uterus: 1, lymphatics from the body and fundus of the uterus; 2, ovary:

3, vagina ; 1, Fallopian tube : 5, lymphatics from the cervix ; t'., lymphatic vessels from the cervix going

to the iliac ganglia ; 7, lymphatic vessels from the body and fundus '_'<>iii'_
r t" the Lumbar ganglia ;

s
. anas-

tomoses of cervical aid uterine vessels ; 'j. small lymphatic vessel in the round ligament going to the ingui-

nal glands; 10, 11, lymphatic vessels of the tubes which empty into the larL'e lymphatic vessels from the

body of the uterus; l'J, ovarian ligament (Poirier).

which others go to the deep inguinal glands, which again are in connection with

the external iliac glands. Thus a neglected wound mi the labium may become

the starting-point of a general peritonitis.

From the upper two-thirds of the vagina and the cervix the lymphatics

go to the internal iliac and the sacral glands. The uterus itself is a network

of lymph-spaces and lymph-vessels, which finally lead to the lumbar glands

( Fig. 130). While the lymph-vessels, normally, are so small a- to be invisible

when not injected, in puerperal lymphangitis they become as thick a- a goose-

quill, and they may form prominences on the surface of the uterus as large as

cherries and filled with a purulent fluid. From the finer lymph-vessels the

infection extends to the surrounding connective tissue.
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Peritonitis.—Peritonitis is the most common affection in the graver cases

ofpuerperal infection. The abdomen is swollen, the intestines being distended

with gases. The inflammation may be local—that is, limited to the pelvis

—

or be diffuse, extending over more or less of the abdomen ; it may be

adhesive or be purulent. The peritoneum is injected ; its endothelium is

thrown off, and it is in places covered with plastic lymph, which binds the

knuckles of the intestines together or to the other pelvic and abdominal

organs. In the peritoneal cavity is found a fluid that may be serous, fibrin-

ous, or purulent. There may be as much as one or two quarts of it. Often

this fluid very much resembles milk, and contains large clots like curdled

milk. In other cases it is brown, thin, and offensive. The inflammation

starts in most cases from the endometrium and spreads through the lym-

phatics.

Fig. 131.—a, a, a, swollen lymphatics on anterior surface of uterus : 6, bladder.

Pleurisy and Pericarditis.—From the peritoneum the microbes find easy

access, through the stomata of the diaphragm, into the lymphatics of the

pleura and the pericardium, which become red, swollen, and injected, are cov-

ered with false membranes, and contain a sero-purulent fluid.

Phlebitis.—The veins also often offer, as has been noted, roads for the

microbes to enter the system, although less frequently than do the lymph-
vessels. Phlebitis occurs in the uterus or in the lower extremity.

Uterine Phlebitis.—As we have stated, the thrombi (Fig. 132) that form in

the uterine sinuses, when the contraction and retraction are imperfect, are a

fertile soil for pathogenic germs. From the sinuses of the uterus the thrombo-

sis may extend more or less into the uterine and other veins. The thrombus

may become tunnelled, so that the vessel regains its lumen, or it mav become

organized into connective tissue and form a permanent plug. A piece of the

thrombus may be torn off and be carried far away by the blood current, form-

ing an embolus, or the thrombus may become disintegrated and be liquefied to

a puriform fluid which mixes with the blood and causes the condition known
as pyemia. In this way the microbes may be carried throughout the body,

forming new foci of disease in all organs. Thus infarctions appear in

the lungs and lead to pneumonia and to pulmonary abscesses. The poste-

rior part of the lungs is often the seat of hypostatic pneumonia. The
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spleen, which is large and soft, may contain infarctions, bul these rarely

suppurate.

The kidneys are the Beat of hyperemia and infarctions, the latter often

forming abscesses. In cases with :i more chronic course amyloid degenera-

tion may set in. Sometimes the loose connective tissue around the kidneys

is inflamed, and there may form a perinephritic abscess. The liver may

become the seal of hepatitis and hepatic abscesses. The

mucous membrane of the intestines is swollen, bul do

ulcers form. The hearl is frequently affected by endo-

carditis, often of the ulcerous variety, by myocarditis, or

by pericarditis.

The eyes may be destroyed. The brain and its meninges

are rarely inflamed. The breasts, the parotids, the tonsils,

and the thyroid body may become inflamed and suppu-

rate. In the bladder are sometimes formed ulcerations.

On the skin appear erythematous, erysipelatous, vesicular,

or pustular eruptions. The articulations are often affected,

and they may fall a prey to pyarthrosis, ending in ankylosis.

The subcutaneous and intermuscular connective tissue may

be infiltrated extensively with pus, and form large shreds

of mortified tissue.

Phlebitis of the Leg.—The disease known as phlegmasia

alba dolens may be due either to phlebitis or to cellulitis.

Often both conditions are combined. It begins always

at the upper part of the thigh, and the name should not

be used to designate; a simple marantic thrombosis in the

calf or the lower part of the thigh. Phlegmasia may be n

F

i & & j auses of uterine walls

a continuation of phlebitis of the iliac and ovarian veins, (from Bpecimeu in the

T . ,. ^ .. ,, .
i Army Medical Museum,

In some cases the inflammation ot the vein may he sec- WashiiiL't<ni d CO

ondary to thrombosis, and may again lead to periphlebitis

and cellulitis. In other instances the process takes an inverse course, the

inflammation of the connective tissue leading to phlebitis ami thrombosis.

The thrombi are subject to the same changes as stated above. In the

phlebitic form one or more veins form solid strings, and below the obstruc-

tion the extremity becomes edematous and swollen. In the eellulitie form

the skin is white or pink, tense, and hard ;
one or both leg- -well, ami the

epidermis may be lit'ted bv a serous fluid, forming large vesicles. The

inguinal glands swell. Suppuration and mortification may spread destruc-

tion in the connective tissue under the skin or between the muscles. This

pernicious form, however, is rare.

Sometimes gas is formed in many organs, especially the liver and the cavity

of the uterus—so-called fj/mpaiiia uln-i. This production of gas is generally

due to the presence of bacillus aerogenes capsulatus.

Acutest Septicemia.— In the severest eases of puerperal infection the

above-mentioned inflammations hardly have time to develop before the patient
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succumbs. Still, there are traces of lymphangitis or phlebitis of the uterus,

swelling of the connective tissue, and a little bloody fluid in different cavities;

the glandular organs of the abdomen are large, soft, and friable, the micro-

scope showing their cells to be in the condition called " cloudy swelling ;" the

blood is dark, thin, and only slightly coagulable.

Symptoms, Diagnosis, and Pbognosis.—In treating a case of puerperal

infection one would first like to know if he has to deal with pathogenic or

with non-pathogenic bacteria. In some particularly well-appointed clinics

an expert bacteriologist makes daily microscopical examinations and pure

cultures, but most physicians have to form an opinion by the phenomena ob-

served in the patient herself. In this respect three points are of great import-

ance, namely : If the infection is caused by pathogenic microbes, the disease

begins earlier, perhaps within a few hours after delivery, and certainly within

a few days ; the general condition of the patient suffers much more, and she

soon becomes somnolent ; and, finally, the frequent, weak pulse and the high

temperature bear witness to the presence of higher fever. But even an infec-

tion that begins as non-pathogenic, or a condition that originally is not caused

by infection at all—for instance, a marantic thrombosis—may later change in

character and end in sepsis.

Some groups of cases are so well marked in many respects that it facilitates

the description to point them out. Thus there are localized cases, where the dis-

turbances are limited to the genital canal and hardly affect the system in general.

There is a lymphatic form, in which the invasion takes place through the

lymph-vessels, and which begins early and implicates the serous membranes,

causing peritonitis, pleurisy, and pericarditis. There is a phlebitic form, in

which the microbes enter through the thrombi in the uterine sinuses. The

latter form begins later, progresses more slowly than the preceding form, and

it is characterized by repeated chills and metastases in remote organs. Finally,

there are cases of acutest septicemia, in which the patient succumbs before the

usual inflammations are well developed. But all cases cannot be divided into

these groups : sometimes two forms are combined, such as lymphangitis and

phlebitis ; and often one passes into the other, as when an affection seemingly

local in the course of its development ends by becoming generalized. The

writer prefers, therefore, to follow the anatomical distribution, and to describe

the symptoms observed in each organ, adding remarks in regard to diagnosis

and prognosis as he progresses from one to another.

Aidoitis and Colpitis.

—

Symptoms.—In the catarrhal form of ai'doitis and

colpitis micturition is accompanied by a burning sensation.

The ulcerative form causes a slight rise in temperature. The labia are

swollen and tender, and the ulcers being slow to heal, the process of repara-

tion may require as much as three weeks. The lochia are often fetid ; the

patient complains of smarting when she urinates, and sometimes she suffers

from retention of urine.

The diphtheritic form is much more serious. It begins often with a

chill, followed by high temperature, which may reach 107° F. This fever
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begins generally from two to four days after delivery. It has no typical

temperature-curve, except that there is a rise every evening. The poise

is rapid ami weak, and the respiration is accelerated. The patient has

no appetite, the tongue is coated, the bowels arc often loose, and Bhe is fre-

quently troubled with nausea and vomiting.

As a rule, the uterus is implicated. It is large and tender, and the lochia

become .scanty, grayish, and offensive. The secretion of milk does not begin

<>r it ceases. The patient complains of pain in the hypogastric region.

sometimes extending down to the legs. She has severe headache, ami soon

becomes stupid and delirious. These signs of general disturbance may pre-

cede the appearance of the diphtheritic exudation For several days new

patches form and the old ulcers spread. From the time the infiltration ceases

until the scabs produced by the treatment recommended below are cast oil' and

the sores healed about a week elapses. The labia are swollen and arc covered

with the above-described patches. Erythema or erysipelas may start from

them and spread more or less over the body. Sometimes the tissues become

gangrenous. Cicatrices may cause considerable shortening and narrowing of

the vagina.

Diagnosis.—With a little care diphtheritic ulcers cannot be confounded

with pus-covered tears in healthy tissue. These tears give rise to no general

or local disturbance.

Prognosis.—In the catarrhal and ulcerative forms of ai'doitis the prognosis

is good. The diphtheritic form, however, shows considerable mortality.*

Endometritis and Metritis.

—

Symptoms.—The simple form of metritis is

characterized by moderate fever, often beginning with a chilly sensation ; some

pain, especially severe after-pains; headache, anorexia, and a coated tongue.

The lochial discharge is fetid, continues red longer than usual, or becomes so

again after having been yellow. The uterus is enlarged and tender. In regard

to the diphtheritic form the reader is referred to what has been said above under

Aidoitis. The diagnosis of streptococcic endometritis is based on bacteriology,

but if it is known that portions of the placenta or the membranes have been

retained, the presence of streptococci is probable. A fetid discharge is not

characteristic. It may he due to saprophytes in the uterus or in the vagina,

and, on the other hand, all fetor may be absent in serious cases of infection.

Dissecting metritis (Fig. 129) gives rise, as a rule, to a protracted purulent

discharge. The putrescent form -hows symptoms similar to those found in

the most severe diphtheritic cases, and it is accompanied by a particularly

offensive discharge.

Prognosis.—In the simple form of metritis the prognosis is good. The
disease lasts a week or two. In the diphtheritic form the prognosis is doubt-

ful, the disease often ending fatally. The dissecting form has a better prog-

nosis.! The putrescent form is nearly always fatal.

* Of 27 cases of puerperal diphtheria, forming the base of a paper 88 by the writer, five died.

t Of 14 cases known, three ended fatally. Of the writer's 8 cases only one died, which

death was due to rupture of the uterus in consequence of an error committed by an assistant
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Salpingitis and Oophoritis.—These affections appear only together with

endometritis or peritonitis, and their symptoms are merged in those of the

inflammation of the uterus or of the peritoneum.

Cellulitis, or Parametritis.—The inflammation of the pelvic connective

tissue begins generally on the fourth day, rarely as early as the second or as late

as the eighth. It commences with a chill or a chilly sensation, followed by fever,

anorexia, weakness, and headache. The temperature rises, the pulse and the

respiration become more frequent, the patient complains of pain at the side of

the uterus, and by bimanual examination we find the fornix of the vagina tender

and a swelling extending from it in the direction of the iliac fossa. When the

swelling increases, it pushes the uterus over to the opposite side. As a rule, only

one side is affected, but sometimes a similar condition is found on both sides.

The uterus is hardly movable. Severe neuralgic pains may extend down the

lower extremities or up to the lumbar region, which condition may be due to

simple pressure on the nerve-trunks in the pelvis or to an implication of the

nerves in the inflammation. If the inflammation attacks the connective tissue

of the iliac fossa, the corresponding extremity is drawn up and adducted, so that

the affected knee rests on the other extremity. The extremity swells and be-

comes edematous. Sometimes thrombi may be felt in the veins of Scarpa's

triangle, of the popliteal space, or of the calf.

Usually the inflammation ends in resolution. If pus forms, the patient

has repeated chills, the swelling becomes softer, and, finally, fluctuation may be

felt. The pus may be evacuated through one of the hollow organs—vagina,

rectum, or bladder—or may break through the skin in more or less remote

places, especially near Poupart's ligament or at the crest of the ilium. The
abscess may now close ; but often suppuration goes on, especially if the abscess-

cavity communicates with the intestine, and, finally, the patient may die from

exhaustion. In very rare cases the abscess ruptures into the peritoneal cavity,

causing diffuse and speedily fatal peritonitis.

Diagnosis.—It may be difficult to decide whether an exudation begins in the

connective tissue or in the peritoneal cavity. Cellulitis nearly always starts

from a torn cervix. The swelling is found on the side of the uterus, not behind,

or, if so found, then only as a comparatively thin projection or bridge.

When it reaches the pelvic wall it follows the latter closely, while in perito-

nitis the fingers may be inserted between the swelling and the bones. If the

inflammation spreads in cellulitis, it often goes down on the side of the vagina

to the vulva ; a peritonitic exudation can only increase in the direction of the

other side or upward, and it implicates, as a rule, Douglas's pouch, pushing

the uterus forward.

Prognosis.—As a rule, the prognosis is good. Generally, the process ends

in resolution within two weeks. But it may be very protracted, even without

suppuration. If an abscess is formed, the prognosis as to life and duration

is less good, but even then with proper treatment the patient generally re-

covers. Rupture into the peritoneal cavity is fatal, unless laparotomy is per-
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formed. IT cellulitis appears as pari of the general infection, the resull i-

very doubtful.

Lymphangitis.— Lymphangitis may star! from the vulva and the lower

part of the vagina or from the uterus.

Vulvar lymphangitis is of little importance if it is arrested ai the superficial

inguinal glands. The patient presents the usual fever-symptoms, and red

lines may be seen on the skin extending from the vulva t<> the groin. The

labia swell and smart. The glands very rarely suppurate. If the inflamma-

tion implicates the deeper inguinal glands, it may lead to peritonitis.

Uterine lymphangitis (Fig. 130) is the most common beginning of general

puerperal infection, but it may also continue as a local process. The patient

shows the usual fever-symptoms. The uterus is enlarged and tender, espe-

cially near the eornua. The pulse is full. There may be a little vomiting

and some tympanites.

Diagnosis.— Uterine lymphangitis differs from cellulitis and local perito-

nitis in the absence of swelling at the vaginal roof; from diffuse peritonitis

in the limitation to the lower part of the abdomen, the full pulse, and the

absence of green vomit.

Peritonitis.—On account of the difference in the severity of the symptoms
and the progress it is expedient to consider local and diffusi peritonitis

separately.

Local peritonitis, like the other localizations hitherto described, begins with

a chill, but this is much more protracted, lasting from ten to twenty minutes,

and it is accompanied or is followed by a peculiarly intense pain in the lower

part of the abdomen, which is extremely tender to the touch. The tempera-

ture rises suddenly to 103° or 104° F. The pulse beats from 100 to 120

times per minute, and it is small and hard. The respiration is rapid. The

fever is continuous, with an exacerbation toward night. The patient has no

appetite, but has an unquenchable thirst. The tongue is coated. The bowels,

at first constipated, later become loose. There is usually some vomiting of

food, mucus, and bile, and sometimes moderate hiccough. The lower half of

the abdomen is distended, and in order to lessen the tension the patient lies on

her back and draws up her knees. The secretion of milk is normal or is

scant. The lochial discharge is diminished, is of a dirty color, and often is "f

offensive odor.

In the course of a week or two a distinct tumor is felt in the pelvis and the

lower part of the abdomen, which tumor is composed of the uterus, the append-

ages, the intestine, the omentum,

—

all matted together with exudation and new-

formed adhesions. Below, the exudation is usually situated in Douglas's pouch,

pushing the uterus forward, but it may also be placed more laterally, pressing

the uterus over to the other side, and at the same time canting it forward. The

exudation pushes the fornix of the vagina in front of it. so that the cervix seems

to disappear, and together with the corpus uteri it forms a pear-shaped body,

without distinction between the two. The abdominal surface of the swelling is

uneven, and it offers a different degree of resistance in different parts. Often
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a peculiar sensation, much like that experienced in pressing a snowball, is felt

on slight pressure. It is due to fresh adhesions being torn, as can be inferred

from what we find in laparotomies performed after this crepitation has been felt.

The swelling usually ends in resolution in the course of two or three

weeks. Pain, fever, and swelling subside and the patient gradually regains

her health. But the swelling may end also in suppuration, in which event

the fever increases ; the patient has repeated chills ; the swelling softens and

becomes boggy, and sometimes fluctuating. If the abscess tends toward the

vagina, fluctuation may be felt here. If it progresses to the bladder, the

patient feels a frequent desire to empty this organ, and the act of micturition

is more or less painful. If the rectum is being implicated, the patient com-

plains of tenesmus. Wherever the abscess breaks a large amount of offensive

pus, mixed with grumous masses, is evacuated. The most common, and at

the same time the most fortunate, place of evacuation is through the vagina.

In some cases the abscess after breaking may close at once, but in other cases,

especially if there is a communication with the rectum, it may refill, or,

if the pus is found in separate foci, the process of elimination may be very

protracted and exhaust the patient's strength. The pus may also follow the

vagina downward and open in the ischio-rectal fossa. Enteritis, cystitis, or

pyelo-nephritis may develop.

Prognosis.—As a rule, local peritonitis ends in recovery, but it may

become diffuse and speedily end the patient's life, or it may take so pro-

tracted a course that she succumbs to exhaustion. As to complete restoration

to health, the prognostication should be guarded. Peritonitis leaves a predis-

position to new attacks. It often causes chronic oophoritis and salpingitis,

making the patient more or less an invalid, and it is a frequent cause of

sterility ; or, if she again conceives, she is more apt to have inflammatory

trouble in subsequent confinements.

Diffuse peritonitis has symptoms similar to those of local peritonitis, but

much intensified. It appears, as a rule, from two to four days after delivery,

but it may also begin immediately after parturition. The chill lasts from

half an hour to several hours. The pain is excruciating, and it spreads over

the entire abdomen. The pulse beats from 120 to 160 per minute. The

temperature is 104° F. or higher. The respiration ranges from 26 to 56 per

minute, and it is shallow on account of the pain produced by the movements

of the diaphragm and on account of the compression of the lungs by the inflated

intestine. The patient lies on her back, with the knees drawn up. She shuns

every movement and dreads every approach. Even the weight of the bed-

clothes may be intolerable. Her face expresses the greatest anxiety and pain.

Her features are pinched, the corners of her mouth drawn down ;
the eyes

sink deep into their sockets, a black streak showing under each lower lid.

The skin is pale ; the tongue is dry, red at the point and the edges, and brown

in the middle. The thirst is unquenchable. The patient vomits continuously,

and the vomit soon has the peculiar appearance of chopped spinach. Com-

monly the patient has diarrhea, and is often racked by hiccough.
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The urine, which is scant and often contains albumin, must frequently In-

drawn with a catheter. The milk-secretion soon ceases. The lochia are

scant, often fetid, or disappear altogether. The abdomen is enormously dis-

tended; the percussion sound is tympanitic in front, dull :it the dependent

parts ; and flic pectoral organs arc pushed up and compressed.

The patient often suffers from insomnia, and at the same time, as a rule,

she is in a somnolent condition, is slow to answer questions, or is completely

delirious. From her listless Lethargy she suddenly starts up as if scared by

appalling dreams and visions, and looks around with a pitiful expression of

dismay and horror. In some cases the intellect remains clear to the last.

Prognosis.—Diffuse peritonitis is one of the most dangerous forms of

puerperal infection, but the patient may recover. Favorable signs are the

decrease in the frequency of the pulse and the respiration, the fall in tempera-

ture, the disappearance of pain, the cessation of tympanites and vomiting, the

return of the appetite, the increase in strength, the return of mental clearness,

and a cheerful disposition.

Unfavorable signs are an irregular pulse or one beating more than 1-40; a

temperature above 104° F. ; a laborious respiration, over 40; a copious

diarrhea; cold, clammy extremities; the appearance of red blotches on the

skin; a profuse perspiration; the subsidence of pain, while the distention of

the abdomen remains the same or increases. Death occurs usually in nine

or ten days, except where an abscess ruptures into the peritoneal cavity, when

life becomes extinct in a day or two. What has been said above about the

doubtful return to perfect health applies still more to diffuse peritonitis.

Pleurisy.—Pleurisy, as a rule, is secondary to peritonitis or to phlebitis,

but it may be a primary lesion. The fluid is sero-purulent, like that in peri-

tonitis, except when it is due to an infected embolus. In such cases the fluid is

purulent. When pleurisy supervenes in the course of peritonitis it is easily

overlooked—so much more so as, on account of the patient's sufferings, we

often cannot make a physical examination. Its advent may be marked by a

new chill, by increased fever, and by still more embarrassed respiration.

Prognosis.—Pleurisy is a very serious complication in childbed.

Pneumonia.—Pneumonia appears as hypostatic pneumonia in the most

dependent part of the lungs or in disseminated foci due to embolism in any

part of the organ. It is generally combined with pleurisy. The usual

symptoms of the disease—pain, cough, bloody expectoration, and dyspnea

—

may be missing, when it can only be diagnosticated by the stethoscopic signs

—crepitant rales, bronchial respiration, and dull or flat percussion-sound.

Prognosis.—Pneumonia is a dangerous affection in a puerpera.

Pericarditis.—Pericarditis may be propagated through the lymph-v - -

of the diaphragm from peritonitis, or may be due to emboli from a venous

thrombus.

The symptoms generally become merged into those of other inflammation-.

Sometimes, however, a friction-sound or an increased dull area reveals the

presence of false membranes or of exudation around the heart.
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Phlegmasia Alba Dolens.—The thrombo-phlebitic form of phlegmasia

may begin during pregnancy, and is accompanied by fever and a sensation of

heaviness in the limb. Commonly the inflammation begins in the second

week after confinement. Sometimes the local affection is preceded by anorexia,

a bad taste, a coated tongue, constipation, and eructations. The phlegmasia

begins with fever and, perhaps, a chill. The urine is concentrated. The

limb swells from above downward. The upper part of the thigh is first

affected, but thence edema may spread all over the extremity. The limb

is painful ; the skin is white, tense, hard, sometimes covered with blisters, or

it may become red and be perforated by an abscess. The affected veins may
be felt as hard strings. Both extremities may be affected, the thrombosis

passing from one side to the other through the vena cava, or beginning inde-

pendently in either extremity. The phlegmasia usually runs its course in

from three to six weeks, and ends in resolution. It may pass into suppuration

and the patient still recover. Sometimes gangrene sets in and leads to death,

or septicemia may develop.

Varicose veins are more liable to the formation of thrombi than healthy

veins. If the deeper veins are affected, the skin has a peculiar purple color,

which variety has been distinguished under the name of phlegmasia ccerulea

dolens. As a rule, the thrombus is reabsorbed, and the swelling subsides. In

other cases there forms a periphlebitic abscess that breaks on the skin ; and in

still others the thrombus may become infected and give rise to metastases just

like those which will presently be described under Uterine Phlebitis.

The cellulitic form of phlegmasia is characterized by high fever, by con-

siderable pain, by redness of the skin, by the appearance of bullae, and by

extensive suppuration and mortification of the subcutaneous and intramus-

cular connective tissue. Large shreds of connective tissue may be expelled

and the sores heal, but there is great danger of the patient falling a prey

to gangrene or to septicemia, or of being exhausted by the protracted

suppuration.

Uterine Phlebitis, or Metrophlebitis.—The veins of the uterus may be

blocked by simple thrombosis, which may extend more or less into the pelvis.

If the iliac vein becomes implicated, phlegmasia alba dolens supervenes. If

pathogenic microbes find their way into the uterine sinuses, there develops

infectious uterine phlebitis or pyemia—one of the severest forms of puerperal

infection.

Metrophlebitis often follows obstetric operations, especially such in which

the hand is introduced into the uterus, as in version or the artificial removal

of the placenta. It may be due also to retention of pieces of the placenta,

to placenta prsevia, to deep lacerations of the perineum, or carcinoma of the

uterus or the vagina.

Uterine phlebitis begins with a long and severe chill, followed by similar

attacks at irregular intervals, and it is characterized by metastases in one or

more organs. The initial chill, as a rule, comes between the fifth and seventh

day after confinement. The chills are due to the entrance into the blood of
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microbes or of their chemical products. During tin- chills the temperature

rises t<> from lol to 108 !•'., the pulse beats from 1 1" to L60 per minute,

the respiration becomes as frequenl as from 36 to 56. Rarely the patient,

instead of real chills, has only chilly sensations. Jn the interval between the

chills, especially after the first chill, .-lie feel- great relief, the temperature

sinking to 100° or 1()1° F., and the pulse ami respiration becoming less fre-

quent. In this form of puerperal infection then- is no pain, little tenderni ss,

and no tympanites.

After the lull of the first interval new chills follow, mid the more meta-

stases are developed the more the fever becomes continuous. The skin turns

yellowish, and sometimes complete jaundice develops. The nose becomes

pinched; the eyes lie deep ; the cheeks are hollow; the tongue is dry and

coated. The patient has no appetite, but has great thirst, headache, insomnia,

sometimes diarrhea, and less frequently vomiting. Frequently the breath has

a peculiarly disagreeable smell, designated as "sweet." The urine i- -cant,

and it almost always contains albumin.

Jn light cases there may be only two or three chill- in a week, and the

patient may recover without localizations, and even in most of the severe

cases no localization takes place.

The secondary infection appears first in the lung-, then in the pleura,

the heart, the liver, the kidneys, the spleen, the intestine, the meninges, the

brain, the eyes, muscle-sheaths, especially on the forearm, the articulations,

the skin, and the connective tissue. Pneumonia, pleurisy, and pericarditis

have already been described, and the other localizations will presently be

noticed.

Diagnosis.—Uterine phlebitis in the beginning i- somewhat like m<i/<iri<i/

/ever, but the chills are repeated at irregular intervals and the fever soon

becomes continuous. Swollen veins may be felt in the pelvis, and phlegma-

sia alba dolens may supervene. Sometimes there is metrorrhagia. The

appearance of metastases is characteristic.

If adynamic and ataxic symptoms develop, the disease may be mistaken

for typhoid fever. First of all, we must know if the patient is or is not a

puerpera. If she denies having recently given birth to a child, it can easily

be proved by the presence of milk in the breasts, by the flaccidity of the

abdominal wall and the presence on it of purple-colored stria?, by the huge

size of the uterus, by tears in the cervix, in the vagina, or in the vulva, and

by the presence of lochia.

Typhoid fever may develop in the puerperal state, but that is a very rare

occurrence. It is characterized by the continuous fever, by ochre-colored

stools, by tenderness on pressure in the right iliac fossa, and by the appear-

ance of a few discrete, small pink spots on the abdomen. Visceral complica-

tions are rare, and at the end of the third week a decided change takes place

for the better or the worse.

In uterine phlebitis there may be gargouillement, but no tenderness, in the

right iliac fossa. There may be cutaneous eruptions, but they are spread over
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larger surfaces as erysipelas, general erythema, large blotches, papules, or

petechia?. There is no regular fever- curve. The disease begins with very

high temperature and a pronounced chill. The temperature then falls sud-

denly nearly to normal, to rise again with the next chill. Complications in

different organs are a chief feature of the disease.

The distinction between uterine lymphangitis and phlebitis is more of scien-

tific than of practical interest, and frequently the two are combined. Lym-
phangitis usually begins from two to five days after delivery

;
phlebitis usually

begins at the end of the first week. In lymphangitis there is pain in the

lower part of the abdomen ; in phlebitis there is hardly any pain. In lym-

phangitis there is great tenderness on pressure; in phlebitis there is none of

the abdomen and little in the pelvis. In lymphangitis the uterus is large

;

phlebitis has less influence on the involution. Lymphangitis spreads rapidly

upward, and may cause peritonitis, pericarditis, pleurisy, hypostatic pneumo-
nia; but it does not affect the head or the limbs nor cause pyemia with infarc-

tion and abscesses in the viscera. Lymphangitis may begin with a chill, but

this is not so severe as in phlebitis, and it is not repeated. In lymphangitis

the fever is more continuous ; in phlebitis there are marked fever intermis-

sions or remissions.

Endocarditis.—The inflammation of the endocardium may be found as

the only localization of puerperal infection, without pyemia. Then it begins

in the first days of the puerperium with an intense chill. The fever runs

high, with slight remissions. Much less frequently it has an intermittent

type. The central nervous system is much affected. The patient has head-

ache, vertigo, and insomnia, alternating with harassing dreams. She is list-

less, weak, and delirious. She is in a stuporous condition, and talks in a

murmuring way or sinks into deep coma. More rarely she may become

maniacal. The muscles of the neck are contracted, she grinds her teeth,

squints, enters into convulsions, or is paralyzed.

Hemorrhage often takes place into the retina, less frequently into the

choroid or iris. The whole eye may be destroyed by suppuration. In the

skin is also found extravasation of blood, roseola, a scarlatiniform or pem-

phigoid eruption. Sometimes the patient has diarrhea. The disease lasts

from ten to twenty days or even four weeks.

When endocarditis occurs as part of metrophlebitis, it appears late in the

puerperium—from ten to fifteen days after delivery. It is accompanied by

an increase in fever and somnolence, and gives rise to a rasping sound, espe-

cially at the apex, more rarely at the base. This murmur is generally syn-

chronous with the first heart-sound, but it may also be heard with the second.

It shows a peculiar mobility, being heard one day at the apex, the next at the

base, or vice versa, and it may be absent altogether.

Endocarditis is commonly ulcerous. When the small abscesses in the endo-

cardium break, they empty their contents—pus, microbes, and their chemical

products—into the blood-current, which carries them through the entire

system, causing new localizations of the infection ; but the symptoms of these
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abscesses are bo merged into those already present that they cannot !>«• distin-

guished.

The diagnosis is based on the cerebral and ocular symptoms. Heart-

sounds are unreliable. Murmurs may be heard without endocarditis and be

absent with it. Typhoidfever is characterized by its typical fever-curve, the

slight cutaneous eruption, the ochre-colored stools, and tenderness in the

right iliac fossa.

In uremia vomiting is a predominant symptom.

Etiology.—Women who have had inflammatory rheumatism which ha~

left the cardiac valves rough and uneven are predisposed to puerperal endo-

carditis.

Pathology.—The left half of the heart is more affected than the right.

The valves are thickened and covered with a deposit that cannot be scraped

off. At the same time there is ulceration, with loss of -
1 1 1 »~t ;i 1

1<
•< in other

places. In the wall of the heart are often found miliary abscesses, which

may break and empty their contents into the 1>1 l-current. This exudation,

the ulcers, and the abscesses are due to colonies of cocci.

A similar affection is more rarely found in the tricuspid valve and the

pulmonary veins.

The kidneys often contain miliary abscesses. The dura and pia mater

may be the seat of suppuration, and abscesses may be found in the brain.

The prognosis of endocarditis is bad, whether it is isolated or appear- in

metrophlebitis.

The alimentary canal does not suffer much in uterine phlebitis. ^ e

have, however, mentioned the complete anorexia, the unquenchable thirst, the

profuse diarrhea, and the occasional vomiting. Sometimes thrush appear- on

the dry tone-iie. In rare cases abscesses arc formed in the parotid, the tonsil,

or the thyroid body, the appearance of which abscesses make- the prognosis

still more unfavorable.

Hepatitis.—The liver is very frequently implicated in puerperal metro-

phlebitis. There is pain in the right hypochondrium. The organ is enlarged,

as can be found by percussion and palpation, and it is tender on pressure.

The skin has a yellow tint, and often real jaundice develops. The serous coat

is often implicated in peritonitis, and then sometimes, on slight pressure, there

can be felt the crepitation characteristic of new-formed adhesions.

Nephritis.— Inflammation of the kidney-, which is a very frequent occur-

rence, is characterized by the presence of albumin and casts in the urine.

whereas the other symptom-, such as headache, somnolence, disturbed eye-

sight, vomiting, and pain in the lumbar region, are so covered by the general

condition that they lose their diagnostic importance. An inflammation of the

loose connective tissue in which the kidney is imbedded may cause constant

tenderness on pressure in tin 1 lumbar region.

Splenitis.—An inflammation of the spleen may sometimes be diagnosti-

cated by palpation and an increase in the normal dull area in the left hypo-

chondrium. The patient may complain of pain and tenderness in this locality.

15
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If an abscess ruptures into the peritoneal cavity, she collapses and dies.

Generally the symptoms due to localization in the spleen are, however, so

blended with those due to other localizations and the general condition that

they are not recognizable.

Nervous Disturbances.—Manifold disturbances occur in the nervous

system during the puerperal state, such as neuralgia, paralysis, convulsions,

tetanus, tetany, insomnia, delirium, etc., and need not be due to infection, but

to anemia or hyperemia of the brain, hysteria, pressure on a nerve-trunk, or a

reflex action. Severe affections of the nervous system may be due, however,

to thrombosis of the cerebral veins or to purulent meningitis, produced by

metastasis from an infected endometrium.

Arthritis.—Sometimes the infecting agents in metro-phlebitis are carried

to the joints. At the beginning many articulations may be affected, but while

the inflammation subsides in most of them, it may remain in one or two,

especially those of the knee, shoulder, or elbow. Of the articulations of the

trunk, the symphysis pubis, the sacro-iliac, and the sterno-clavicular are most

frequently affected.

Puerperal articular inflammation differs from rheumatic inflammation by

its stability, and from both this and the gonorrheal type by its pronounced

tendency to suppuration. The affected joints become painful, the pain being

much increased by movements or by pressure. The skin becomes red and hot,

and if there is an abscess in the articulation, the joint may be perforated. All

the tissues composing the joint, even the cartilage and bone, may be destroyed.

If the patient survives, the affected joint may remain ankylosed.

Abscess and Diffuse Cellulitis of the Limbs.—Both the subcutaneous

and the intermuscular connective tissue may become the seat of localization of

puerperal infection. The limb swells and is painful. The skin becomes red

and hot. Circumscribed abscesses may form, or, especially in the subfascial

form, a diffuse phlegmon may extend over a large area—a form which is very

dangerous, and which may cost the patient her life or it may leave her in a

crippled condition.

Skin Diseases.—A puerpera may, as well as another person, be attacked

by eruptive fevers, such as measles, scarlet fever, small-pox, or erysipelas, as

an accidental complication. She may likewise have some kind of eruption

in consequence of the use of certain drugs—for example, copaiva, quinin

salicylic acid, or iodoform.

A miliary eruption, consisting of small white vesicles, sometimes each sur-

rounded by a red ring or springing from a red skin, is often found in an

otherwise well woman, and is only due to increased perspiration. This erup-

tion is generally found on the trunk. Sometimes an eruption of red maculae

or papulse, or a general erythema, accompanied by more or less fever, appears

on the skin in puerperse who present no other sign of disease.

But in other cases the skin-eruption accompanies other symptoms of severe

puerperal infection, and it must then be regarded as part of the infection. An

erythema may spread more or less far from the genitals, or large erythematous1
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blotches may appear <>n any part «>(' the body. Small (lark byperemic spots

of the size of a hempseed—so-called petechia— thai do not vanish on pres-

sure, may appeal' in very severe, generally fatal, cases. Sometimes there is

a pemphigus-like eruption, the epidermis being raised by a serous exudation,

forming large vesicles. In other cases, again, bulla filled with pus develop,

rupture, and leave sores.

Finally, infected puerperse are very liable to have bed-sores, especially <>n

the sacrum and the heels. In all those cutaneous affections thai appear as

part of a general infection the symptoms of the latter cover those of the

former.

Acutest Septicemia.—This form, the mosl dangerous of all form- of

puerperal infection, has, fortunately, become very rare, ami has entirely dis-

appeared from well-conducted lying-in hospitals, institutions where it formerly

raged in the so-called "epidemics" of puerperalJ'ever

\

It begins soon after delivery with a long and severe chill. The pulse and

the respiration are rapid. The temperature in some cases may be high, and

may remain so without the remissions characteristic of puerperal phlebitis,

but in other cases it is normal or even subnormal. The features are pinched,

the skin pale or purplish, and the tongue dry and brown. The patient is in a

somnolent, comatose, or delirious condition. She has frequent involuntary,

copious, dark, and offensive evacuations from the bowels. The urine is -cant.

and it contains much albumin. The course of this form is rapid and ends in

death in a day or two.

Gonorrheic Infection.—Gonorrheic infection is really a kind of puerperal

infection, since it, like the infection due to streptococci, staphylococci, and

other microbes, may lead to both local and general infection, peritonitis,

arthritis, endocarditis, and death. Still, it may be an advantage to treat it

separately, because this infection is due to a particular microbe,— the gono-

coccus of Neisser,—because it is a common cause of auto-infection, and

because, as a rule, the prognosis is better than when the infection is produced

by streptococci and staphylococci.

The patient may have had a gonorrhea a long time before delivery. There

may only be left a small number of gonococci in her vagina, but a few days

after delivery it will be full of them. It seems that the lochial discharge

furnishes a particularly favorable soil for their growth, and from the vagina

they may wend their way into the uterus.

In the beginning there may not be any symptoms, or only slight ones, such

as a little tenderness on pressure on the uterus and a little fever, but two or

three weeks later pyosalpinx, an ovarian abscess, and pelvic peritonitis may
develop. In exceptional eases this may even happen early in the puerperium.

The diagnosis is based on the presence of the gonococcus, venereal warts

in the mother, and ophthalmoblennorrhea of the child.

Sometimes the gonococcus is the only infecting agent, but in other cases

it may be combined with streptococci and staphylococci.

The treatment should chiefly be directed againsl the vagina, where lysol
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douches (not corrosive sublimate) are useful. Intra-uterine injections and

curettage are contraindicated. The inflammation is combated with the appli-

cation of ice-bags and the administration of opiates.

Treatment of Puerperal Infection.—Puerperal infection being a bac-

terial disease, its treatment, preventive as well as curative, must chiefly be germi-

cidal. Asepsis and antisepsis are the watchwords in the warfare against it.

It is an interesting historical fact that the great discoveries which form the

base of all antiseptic surgery were made by obstetricians long before they

were independently made by surgeons, but that the obstetrical discoverers did

not succeed in changing the treatment of puerperal disease by other prac-

titioners until the surgeons stirred up the entire world by their wonderful

achievements by means of antiseptic measures.

The father of antiseptic midwifery was Semmelweis of Vienna, who as

early as 1847 understood that so-called "puerperal fever" was due to infec-

tion, and who used chlorin, one of the best germicides, in the shape of chlo-

rinated lime as a disinfectant. But his great discovery remained an uncut

diamond, lying despised in a corner, for a whole generation, the discoverer

meanwhile dying in a mad-house. It was when the Scotchman Lister, apply-

ing the discoveries of the French chemist, Pasteur, to surgery, had laid the

foundation of antiseptic surgery (1866), that the Danish obstetrician, Stad-

feldt, and the Swiss obstetrician, Bischoff, simultaneously (1870) introduced

the use of carbolic acid in midwifery.37

In 1881 the French obstetrician, Tarnier, read a paper before the Inter-

national Medical Congress assembled in London on his use of bichlorid of

mercury as a local remedy for puerperal fever, but no one seems to have paid

any attention to it until the German bacteriologist, Robert Koch, published

his experiments with this drug, and the German surgeon, Schede, introduced

its use in surgery. The bichlorid of mercury, as a preventive and curative

agent, was then (in 1883) introduced in many lying-in hospitals. In

America it was first introduced iu the New York Maternity Hospital by

the writer on the 1st day of October, 1883.

While the revolution in the results as to morbidity and mortality from

puerperal infection dates from the introduction of bichlorid of mercury, it

has, however, been proved that the true cause of the improved results is not

to be sought in the drug, but in its application ; that is, the strict disinfection

of hands, instruments, dressing-material, etc. Some large clinics, such as

those of Copenhagen and Vienna, yet cling to the use of carbolic acid,38 and

obtain just as good results as those in which this drug has been supplanted by

bichlorid of mercury.

If ever a medical fact has been proved by figures, the latter have proved the

value of the antiseptic treatment in midwifery. The testimony from over the

entire world, independently of geographical position or climatic differences, is

unanimous. Counting by thousands, hundreds of thousands, and millions, the

figures are too large to be vitiated, the new treatment being now in the nine-

teenth year of its probation.
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It would be tiresome ami unprofitable to enter deeply into statistics, 1 »ut

the writer can hardly begin the discussion of the treatmenl of puerperal in-

fectious diseases in a better way than by showing, in a few lines, what the

mortality formerly was and what it became in the institution to which he

had the honor of being a visiting obstetric Burgeon tor a period of over ten

years (1881-02), and with which he is yet connected aa consulting obstetric

surgeon.

The records of the New York Maternity Hospital show the following

mortality before and after the introduction of strict antiseptic treatment with

bichlorid of mercury

:

fear.

is;:.

1870

1877

1878

1879
1XS0

1SS1

1882
1XS3

Total 3504

Delivi Deal Per cent

570 15 2.03

53G 20 3.73

480 32 6.67
•J.".-". 7 2.75

254 11 4.:;:-!

149 8 5.37

382 9 2.36

431 14 3 25
447 30* 6.71

140 4.1;

* All during the first nine months of the year.

During the last six months before the change in treatment was made there

were delivered 237 women, nineteen of whom, or 8 per cent., died, and of

these seventeen, or 7.17 per cent., succumbed to sepsis. During the last

month the total mortality reached even ten out of fifty, or 20 per cent., and

that from sepsis 15.69 per cent.

During the first three months after changing the treatment there were 102

deliveries, without a single death—a circumstance which then appeared almost

miraculous, but which has become quite a common event, and has later been

extended over much longer periods. The following list shows the mortal-

ity in the New York Maternity Hospital after the introduction of strict anti-

sepsis :

Year.

1884 . .

1885 . .

1886 . .

1887 . .

1888 . .

1889 . .

1890 . .

1891 . .

1892 . .

1893 . .

Total

Deliveries.

522
531

440
."so

377
314
345
240
314
305

3789

Mortality.

Total.

33

Fr.'iu
-

ivr cent

Total
Mortality.

L.53

0.50

1.12

1.30

0.79

1.13

0.42

0.82

0.66

o.sT

Fri >m
-

0.76

0.0

0.22

0.26

0.0

0.0

0.29

0.0

0.0

0.0

-
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Thus, during the last three years on the list, out of 1059 parturient women
only If. died, or 0.37 per cent., and not one of them from infection.

By comparing the preceding lists, comprising respectively nine and ten

years, we find a decrease in mortality from 4.17 to 0.87 per cent. ; that is,

the mortality has been reduced nearly to one-fifth of what it formerly was.

In regard to morbidity a similar change has taken place, but the writer has

no exact statistical material to offer as proof. He must, therefore, confine

himself to an example. During the six months from October 1, 1882, to

April 1, 1883, a period for which he has exact notes respecting the whole

service, 192 women were delivered, 46 of whom, or nearly 1 out of 4-, were

seriously ill, and 39, or nearly 1 in 5, suffered from puerperal inflammation,

which now-a-days is looked upon as due to infection. After the change in

treatment a sick puerpera became a rare sight in the wards of the Maternity

Hospital.

I have no means of following the example of German obstetricians in

giving the percentage of what they call morbidity—that is, any rise in tem-

perature above 100.4° F. When funds went low in the Commissioners'

cash-box I had sometimes considerable trouble in obtaining any clinical ther-

mometers. The instruments furnished were of the cheapest. Observations

were made by pupil nurses. While the charts made from them were of prac-

tical value to the Visiting Obstetrician, they would be utterly valueless if

used to compare our institution with others, as they do in Germany.

It is also too much against the practical turn of mind of the American

physician to waste time in searching for the cause of these slight disturbances

in normal conditions, which would never be known if we did not use ther-

mometers, since the patients feel well and get well in the same period, as if

there were no rise in temperature.

The investigations of Burchardt,* alluded to above, make it highly plaus-

ible that these mild or symptomless fever cases are due to secondary infection

of the genital tract from the skin during the puerperium.

A certain class of cases is particularly interesting, because all the symptoms

of cellulitis—namely, pain, tenderness, and swelling in one of the iliac fossae

—

were present, and still there was no rise in temperature—a phenomenon which

can be accounted for only in this way: that the condition was due to bruis-

ing of the tissues, and that our antiseptic treatment prevented the infection

which so easily develops under such circumstances.

Passing to an exposition of the treatment of puerperal infection, we must

distinguish between hospital practice and private practice, preventive and

curative treatment, which, again, may be medical or surgical.

I. PREVENTION OF PUERPERAL INFECTION IN HOSPITALS. Parturient

women ought to be provided for in institutions exclusively designed for obstetric

purposes, and not in general hospitals. Before the introduction of antisepsis

the mortality was much greater in the wards of general hospitals devoted to

obstetric cases than in special lying-in asylums ; and even after the introduc-

* Burchardt, Centralbl.f. Gynak., 1899, p. 1274.
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linn of antiseptio prophylaxis it exposes parturienf women to Increased risks

to be treated l>v the same doctors an<l nurses who have charge of tie- sick.

A lying-in hospital ought t<> bave a free Bupply of pure air, which oughl

to circulate freely under the building, whether there be a cellar or the build-

ing be erected on pillars, [f possible, there oughl to be in the wards artificial

ventilation, which can be obtained in the highest degree of perfection only by

large fans revolving under the building and throwing pure air into the wards.

During the cold season the air Is heated before being forced into the wards.

by the fans.

Where there is no artificial ventilation the windows must he kept more or

less open at the top day and night the year round. Although this procedure

interferes somewhat with the normal perspiration in childbed, the writer has

never observed any harm arise from it in the Maternity Hospital : this immu-

nity probably is due to the habitual exposure of the special class of women
there confined, for in private practice the writer has seen coryza, bronchitis,

and pneumonia originate from a similar procedure.

The building should preferably be so situated that the patients may get the

morning and evening sun ; at all events, a northern exposure should be avoided

in the temperate zone, and a southern exposure in very hot climates. Even

the smallest lying-in hospital should have one or more special rooms for isola-

ting sick patients from the other puerperac.

There ought to be a regular and rapid rotation in the use of wards. In

the Maternity there are nine beds in each ward, and as soon as the last patient

has been there nine days the ward is temporarily abandoned and disinfected,

the same bed never being used by more than one and the same patient before

being thoroughly disinfected. On the ninth day the patient is transferred to

the convalescent ward, where she stays until she is well enough to leave the

hospital.

Pregnant women ought to be kept in special waiting wards apart from

parturient and puerperal patients. "While waiting, the pregnant women often

stay for months in the Maternity Hospital, and it is more difficult to keep

discipline among them. They need other food and regimen ; they are less

clean and less quiet ; they would be exposed to unnecessary anxiety by wit-

nessing the sufferings of the parturient or sick puerperal women ; ami they

might, perhaps, even become infected before their delivery.

The parturient woman ought to be delivered in a special delivery-room, a

so-called " pony- room." * As the infection most frequently takes place dur-

ing parturition, the woman should be delivered in a room where everything is

kept strictly aseptic, and by all means not in a room where there are sick

puerperse.

There should be an easy communication between the delivery-room and the

wards, so that patients need not be carried far or be exposed to inclement

*The writer believes this singular expression comes from a small bed, a kind of cot, which was

called a " pony," and which was used for deliveries in olden times, as it yet is in some countries

—for example, Belgium.
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weather
;
yet there should be no direct communication. In the Maternity

Hospital this condition is obtained by having small covered corridors, open on

one side, between the delivery-room and the wards.

The wards should likewise be separated from one another. They should

have plenty of light, preferably from two opposite sides. Light from above

is only needed in an operating-room. All cross-beams and projections should

be avoided, as they become receptacles for dust, which may become a carrier

of germs. The floor and walls should be hard, smooth, and not porous, so

that they can easily be kept clean by scrubbing and be disinfected with fluids

or with vapors. It is well to have separate rooms provided for patients who

have undergone serious operations.

The question of heating is important. It is best to have a combination of

different systems. Warm air may be thrown into the wards by fans ; steam

may circulate in pipes : both these methods ensure a steady supply of heat,

and prevent the water from freezing in the supply-pipes in cold weather.

Open fires are cheerful ; they give a very pleasant radiating heat, contribute to

ventilation, and offer an easy way of disposing of small unclean substances,

which otherwise may accumulate and vitiate the air in the wrard. Stoves com-

bine to some extent the qualities of a radiator and an open fire, and they are

more economical. By the evaporation of water the air should be prevented

from becoming too dry.

The isolating department should be separated entirely from the common
wards, and each patient should occupy a room by herself. This department

should have a special doctor and special nurses, who are not allowed to enter

the wards. The physician-in-chief alone should see the whole service.

Water-closets should be of the very best kind, and never be situated in the

wards or in the rooms. They should not even communicate directly with the

wards or the rooms, but should be separated from them by vestibules with

two doors. In the space between the doors a window should constantly be

open, and the doors should close automatically.

There should be a place where all linen and bed-clothes used by sick

puerperse can be disinfected by immersion for an hour in bichlorid solution

(1 : 1000) before they are washed ; if mattresses are used, there should be a

room where they, as well as the blankets, can be fumigated with formalin or

be disinfected by exposure to superheated steam.

No visitors should be admitted to the wards, as they often come from

crowded tenement-houses in which there may be cases of measles, scarlet fever,

small-pox, or diphtheria.

The members of the house-staff should not be allowed to enter the wards

occupied by other patients, the isolating-rooms, the dead-house, and still less

be permitted to make autopsies or to handle anatomical or pathological

specimens.

Disinfection.—The principle upon which disinfection is based is the

belief that puerperal infection is due to bacteria found on the patient, on

doctors and nurses, on all surrounding objects, on everything brought in con-
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lad with the genitals, ami in tlir air of the room. We -hall, therefore, have

in consider the disinfection of the ward with it.- furniture, of the patienl and

of those \\h<> minister to her, of all instruments and material- thai come in

contact with Ikt, and of the air that reaches her genitals.

Ward Disinfection.—When the la-t patienl ha- been nine day- in a ward

ii i- not used again until thoroughly disinfected. The bed-clothes are taken

off the beds, the linens are .-cut to the laundry, and tin; blankets are spread

over the ends of the bedsteads. All window.-, door.-, and registers are closed,

key-holes stuffed with paper or rags, and loosely fitting door- made tight

with cotton or oakum and strip- of thick paper smeared with paste. By
means of a special apparatus—Schering's disinfector—formalin pastils are

made to evaporate in the room. For each cubic meter, or 35 cubic feet, 2

pastils should be u^vd. After from twelve to twenty-four hour- all doors and

windows are opened, and, if the ward is not. needed immediately, they are left

open for several days. The wall.-, the floor.-, and the furniture are scrubbed

with soap and water, and thereafter with a solution of biehlorid of mercury

(1 : 1000). So lon«; as straw mattresses were used in maternity hospitals the

straw was burned; the patients now lie on woolen blankets spread over a

w oven-wire mattress.

All bed-clothes used by sick puerperae are first immersed for an hour in

the solution of biehlorid of mercury, and are then preliminarily washed before

sending them to the hospital laundry, where they are mixed with the other

bed-linen. Patients and nurses wear only such clothes as can be washed.

The clothing of the doctors, when required to be disinfected, is suspended

in a small room and fumigated with formalin.

Disinfecting the J'afiaif.—When a patient is taken in labor she is given

a full bath of tepid water, thoroughly scrubbed with soap, and dressed in

clean clothes. She is next placed on the delivery-bed on a rubber blanket

that has been disinfected with biehlorid (1 : 1000), or sterilized by heat, and

the lower half of her body is washed with biehlorid of mercury (1 :2000),

taking particular care to clean every furrow at and near the genitals and the

umbilicus. The writer has given up the preliminary vaginal douche, excepi

in cases in which there is a purulent discharge. Then creolin or Ivsol is used

(two quarts or more of a 1 per cent, emulsion).

Disinfection of the Doctors and Nurses.—The aCCOUcheur takes off hi- coat.

vest, necktie, collar, and cuffs, rolls up the sleeves of his shirt and underwear
to the middle of the arm above the elbow, and covers himself with a large

rubber apron reaching from the shoulders to a little above the ankles. Ib-

next anoints his hands and arms with soft potassa soap, and scrubs them
thoroughly with warm water and a stiff nail-brush, taking particular ear. to

clean the spaces under the nails and at their roots. He then scrapes his

finger-nails with a steel nail-scraper; and, finally, he scrub- all these part-

while holding them for at least three minute- in a solution of biehlorid of

mercury (1 : '2000). Some use only soap, very hot water, and alcohol for dis-

infecting the hands, and obtain as good results, but while corrosive sublimate



234 AMERICAN TEXT-BOOK OF OBSTETRICS.

is one of the cheapest, alcohol is one of the most expensive disinfectants.

The accoucheur is now ready for work, and must not wipe his hands or arms.

But, as it is next to impossible to avoid touching different objects from which

new disease-germs may be transferred to the hands of the physician, a basin

with a warm solution of lysol (1 per cent.) is kept at the bedside, and with

this solution he rinses his hands at the moment before touching the patient.

The nurses disinfect themselves with the same care and in the same manner

as the doctor.

If the accoucheur has had a patient affected with puerperal infection, ery-

sipelas, scarlet fever, suppuration, or other disease likely to cause puerperal

infection, he must take special precautions. If possible, he should stay a

quarter of an hour in a full warm bath containing two drachms of bichlorid

of mercury, washing the hair and beard carefully while in the water. At all

events, he should scrub his hands with greater care than under ordinary circum-

stances, and should immerse them a longer time, say five minutes, in a stronger

solution (1 : 1000).

The use of bichlorid for disinfecting the hands may advantageously be

followed by other disinfectants, such as chlorin, lysol, and alcohol. Chlorin

is developed by taking a teaspoonful of chlorinated lime and as much carbonate

of potassium in the hollow of the hand, and form a paste of it with a little

water, which paste is rubbed all over the hands. After rinsing them they

are immersed in lysol (1 per cent.), and finally held in a bowl with alcohol or

rubbed with pledgets of absorbent cotton soaked in this drug.

Disinfecting the Materials.—All materials coming in contact with the gen-

itals, such as absorbent cotton, lint, etc., are sterilized with overheated steam.

Disinfecting the Lxstruments.—All instruments are disinfected by boiling

them at least five minutes in a solution of washing-soda (a tablespoonful to

each quart of water), and they are cleaned very carefully after having been

used. All instruments composed of several parts are taken apart. No
sponges are used. They have been replaced by sterilized absorbent cotton,

lint, or gauze.

Sutures and ligatures are of course carefully sterilized. Silkworm gut

stands boiling in water and is kept in alcohol. Catgut may be made sterile

by boiling it in alcohol in a closed vessel * or treating it with formalin,

cumol, or dry heat.f Silk is boiled for half an hour in water, immersed for

half an hour in bichlorid (1 : 1000), and is kept in alcohol. If a sterilizer is

available, it suffices to expose the silk to the effect of circulating steam for

an hour.

Antiseptic Conduct of Labor.—Very few vaginal examinations are made,

and the person making them disinfects his hands immediately before the pro-

cedure. With the left hand he spreads the labia wide open before introducing

his right index-finger, so as to avoid carrying microbes from the vulva into

* This method of George E, Fowler has been made easy and economical by the introduc-

tion of Charles N. Dowd's condenser.

f See Garrigues' Text-book of Diseases of Women, third edition, pp. 213-215.
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ihe deeper parts. In ordinary cases the examining finger should not be

brought beyond the external os. We know thai pathogenic microbes may be

found in the vagina, and even in the cervix, and they are by no mean- Bure

to l>e removed by a preliminary douche. If, therefore, the finger is brought

from the vagina into the cervix, or, .-till worse, into the uterine cavity, it may
carry disease-go rni.s into the uterus.

During the delivery the accoucheur should wear a Bterilized gown and cap,

as in a surgical operation.

No lubricants are used. The lysol adhering to the finger or the forceps

is all that is needed. The only exception made by the writer is when, in the

operation of version, the whole hand is introduced into the womb, in which

case the dorsal surface of the hand is smeared with mollin containing 5 per

cent, of carbolic acid. Lubrichondrin in tubes is also good. In protracted

cases the vaginal douche is repeated every three hours.

When the head begins to open the vulva the latter is covered with a piece

of sterilized lint. This is done partly to prevent the entrance of microbes

from the air in the room, and partly because, by obviating slipperiness, it

facilitates all manipulations calculated to protect the perineum.

The placenta is removed by Crcde's expresfdo7i method (Fig. 257, Vol. I.);

that is, in ordinary cases not even a finger is introduced into the genital canal

after the birth of the child, the placenta being squeezed out by compressing the

uterus through the abdominal wall. The writer does not, however, remove

the placenta so soon as recommended by Crcde, rarely removing it earlier

than fifteen minutes after the birth. The membranes should be removed very

slowly and cautiously, as they adhere to the inner surface of the uterus; other-

wise they would be torn off and remain in the uterus, where they may give

rise to puerperal infection.

If on inspection any part of the placenta is missing, the well-disinfected

hand of the physician should be introduced into the uterine cavity and the

missing part scraped off with the nails. As a rule, the writer does the same

for larger portions of membranes. If, however, the rope formed by the

membranes breaks and the uterine end is within reach, the writer sometimes

ties a silk thread to it, since the retained piece, as a rule, can easily be removed

the following day by pulling on this ligature.

Intm-utcrine injections are used if the fingers, the hands, or the instruments

have been introduced into the uterus. The fluid injected is a 1 per cent, emul-

sion of creolin or lysol at a temperature of from 110° to 115° F. The appa-

ratus used for the injection consists of a douche-can (Fig. 133,
1

), and a glass

tube (Fig. 133,
2
), having a hole at the end and several on the side- near the

end. Before introducing the tube into the uterus the vagina is irrigated.

Great care should be taken in introducing the tube. The distance from the

fundus uteri to the rima pudendi should be measured by holding the tube

over the abdomen and noting how far the tube is to be inserted. The left

index and middle fingers are introduced into the cervical canal and the tube

is inserted between them. It should be ascertained if the tube goes in the
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direction of and reaches the fundus ; this can be done by feeling the resistance

offered by the latter, or frequently by feeling the end of the tube through the

abdominal wall. If any difficulty is met with, the tube should be withdrawn

a little and reintroduced in another direction. The douche-can should be

held not higher than a foot above the uterus. At the end of the injection the

fluid remaining in the uterus should be pressed out.

Dressing.—After the removal of the placenta the patient is again washed

with bichlorid and the coagula removed from the pubic hairs, or, if the latter

are long and matted together, they should be cut off, which preferably may
be done before disinfecting the genitals before labor. It was the routine

practice in the Maternity Hospital to hold the uterus compressed for half an

hour after delivery. At the end of this time an occlusion bandage (Fig.

Fig. 133.—Garrigue's bandages, douche-can, and intra-uterine tube : 1, douche-can ; 2, intra-uterine

tube ; 3, perineal pad ; 4, abdominal binder ; 5, knee-binder ; 6, suspenders preventing knee-binder from

sliding down ; 7, breast-binder (from a photograph).

133,3) was laid over the genitals and fastened to the binder (Fig. 133,
4
).

This bandage consists of a piece of absorbent lint (12 by 8 inches, folded

twice, so as to be 3 inches wide) reaching from the genito-femoral furrow on

one side to that on the other side, and covering the vulva and the anus. This

pad was first wrung out of the creolin emulsion, and after being applied was

covered with a piece of oiled muslin measuring an inch more than the pad

in both directions. This oiled muslin was washed with creolin and was

turned forward on the inner side of the thighs. Outside of the muslin was

placed a somewhat larger pad of dry cotton batting, which was held in place

by a piece of unbleached muslin half a yard square and folded like a cravat

(5 inches wide), which in front closed a A-shaped opening left at the lower

end of the binder, and which was fastened to the binder with four pins.
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Behind only two pins are needed. Since the introduction of aseptic methods

the perineal
j

».• i < 1 consists simply of a pad of sterile gauze without water-proof

material, hut retained in the Bams way. J Jut in private practice the writer

uses the antiseptic pad described here. The dressing ie changed every sis

hours and every time the patient urinates or has a movement of the bowels.

On making the change a bed-pan is pushed in under the patient, and the

outer surface of the genitals is irrigated with creolin or lysoL No vaginal

injection is used. The genitals arc not even touched.

Ergot.—Contraction and involution being great preventatives of puerperal

infection, a drachm of fluid extract of ergot is given three times a day until

an ounce has been used.

Perineorrhaphy.—All lacerations of the perineum are repaired immediatelv,

the hest material for suture being silkworm gut.

GolheterixaMon.—When the patient is unable to urinate, the vestibule is

washed with lysol emulsion and a well-disinfected catheter is introduced. The

common flexible catheters, made ofsome woven fabric covered with varnish,are

strictly prohibited, as they cannot be kept clean. The best catheter- are of

metal or of glass, which can be boiled and be kept aseptic in a solution of

carbolic acid (5 per cent.). If, exceptionally, a flexible catheter is needed, it

should be of soft rubber, which is disinfected by boiling it in soda solution.

Syringes.—If injections are used, great care should be taken to disinfect

the nozzle of the syringe by boiling it. Nozzles employed in a serious ca.-e

should preferably be destroyed, as only glass nozzles are used, and they are

quite inexpensive.

Much has been written during the last ten years respecting preven-

tion of puerperal infection, and opinions concerning it ditf'er greatly among

leading obstetricians j for instance, regarding the use of ergot, which Borne

extol and others look upon as a direct promoter of infection ; vaginal injec-

tions, which in the eyes of some are superfluous or harmful ; and vaginal

examinations, which some fanatics would abolish altogether. The only

changes made by the writer are to substitute creolin or lysol (1 per cent, for

corrosive sublimate for vaginal and intra-uterine douches, on account of it-

greater safety/9 and to rely so far as possible on aseptic instead of antiseptic

methods.

II. Prevention of Puerperal Infection en Private Practice.—
The benefit of the antiseptic treatment in hospitals has been so enormous that

all criticism has been silenced and every doubt has vanished. From one end

of the civilized world to the other the treatment is essentially the same. But

how different is it when we come to private practice ! So recently as 1875 the

International Congress of Physicians and Surgeon- assembled at Brussels,

Belgium, adopted resolutions to the effect that, on account of the gnat mor-

tality in lying-in asylums, all such institutions should be abolished. Since

that time the tide has turned. The hospital is now the safe place for a woman
to be delivered in ; it is in private dwellings that lurk- the danger. The poor-

est, the dirtiest, and the most dissolute women arc safely confined in a lying-in
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institution; the richest, the youngest, the purest, and the loveliest sometimes suc-

cumb in giving birth to a child in their own homes. In the private obstetric

practice of the writer there is neither death nor sickness referable to infection,

while in consultation practice he frequently sees death follow childbirth or

abortion. What is the cause of the difference ? It is only that the writer

uses strict antisepsis, and that most general practitioners do not. Some smile

benignly at the mere thought of using such superfluous measures in private

practice; others have a little mercuric chlorid or carbolic acid around the

house, but use it without system or perseverance. Still, there is much greater

danger of the patient being infected by the doctor or the nurse in private

practice than in a well-appointed lying-in asylum. The young men composing

the house-staff of a lying-in asylum are strictly forbidden to enter the wards

of a hospital ; they have no private practice ; they do not see an autopsy; and

if, unfortunately, the service is a department of a general hospital, the clothes

and the bodies of the nurses before going from one department to another are

subjected to thorough disinfection under the supervision of their superiors.

In private practice, on the contrary, the physician may have treated a case

of diphtheria or of erysipelas a moment before being called to a confinement

;

and nearly all private nurses take promiscuously medical, surgical, and obstet-

rical cases, disinfecting themselves as best they know how or according to the

promptings of innate laziness combating acquired conscientiousness.

As a matter of fact, the mortality in private practice is twice as large as

that in hospital practice, or larger. Out of every hundred, ninety-five, or even

eighty-nine women delivered in New York or other large cities in private prac-

tice, one dies ; that is, up to 1.12 per cent, against 0.6, 0.5, or even 0.4 per

cent, in the best lying-in establishments.

Country practitioners are still greater opponents of antiseptic midwifery

than their professional brethren in the cities, the country practitioner relying

on the purity of the atmosphere in which he works and on the robust constitu-

tions of his patients. If, however, these conditions may help the women to get

well, they cannot to any great extent prevent them from being taken ill. In

many respects country practice exposes the patient even more to infection than

does city life. In most places there is no drainage. Manure is spread over the

fields or the garden close to the house in which live the farmer and his wife.

The village butcher kills his cattle, lets the blood soak into the ground, and

nails the skins to the barn-doors, whence their odor can be smelt far away.

The country practitioner cannot go home and change clothes and bathe : he

must make his round or he would never get through with his work ; and thus

it happens that the same hand that was thrust into a perineal abscess, that per-

formed tracheotomy on a child suffering from diphtheria, or that dressed a

patient attacked by bullous erysipelas, at the next house is brought up to the

fundus of the uterus in order to take away an adherent placenta.

The statistical researches of Ehlers show a large preponderance of puer-

peral mortality in the country compared with the cities in Prussia. In

some provinces the mortality in child-bed of women between twenty-five
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mid forty years of age reached 20 per cent. of the total mortality for the

same age.

The same antiseptic precautions thai have revolutionized lying-in asylums

should be used as well in private practice, be it in the city or in the country.

On October 27, 1892, the Obstetric Section of the New 5Tork Academy of

Medicine, on a motion by the writer, unanimously passed the following reso-

lution:

"Whereas, Experience both in this country and abroad shows that l>\- strict

antiseptic measures the total mortality in lying-in hospitals may be reduced to

a few per thousand
;

" Whereas, Deaths due to childbirth or to abortion are yet common in private

practice

;

" Resolved, That in the opinion of the Obstetric Section of the New York

Academy of Medicine it is the du*y of every physician practising midwifery

to surround such eases in private practice with the same safeguards that are

being used in hospitals."

Since this resolution was formulated considerable changes have been made

in hospital practice, the rules of aseptic surgery haying replaced those of

antiseptic surgery. In hospitals this is entirely proper. No such institution

should be without sterilizers, and all materials and instruments coming in

contact with the genitals should be made aseptic by overheated steam, dry

air of a high temperature, or boiling in a solution of soda. But in private

practice the writer thinks we should chiefly be satisfied with antiseptic obstet-

rics, and not aim at an asepsis which giyes endless trouble, which entails

considerable expense, which most of the time will be found impossible, and

which is not necessary for perfectly satisfactory results. There is, of course,

no objection to the boiling of instruments, but to have sterilized towels, sheets,

and aprons is not feasible in the large majority of private houses. In private

practice the writer relies entirely on lysol and alcohol, besides hot water, soap,

and a hand-brush, for disinfecting the patient, the nurse, himself, and the

perineal pad. The forceps and other instruments he boils with soda (a table-

spoonful for each quart of water) for five minutes, and lubricates them by

immersion in lysol ( 1 per cent.).

If we ask too much, we shall meet with strenuous opposition both from

the general practitioners, who have to make a Hying, and from the patients

who, with few exceptions, are neither able nor willing to spend more than a

very limited sum on a confinement.

By scrubbing the hands for three minutes with soap and as hot water as

he can stand, scraping his nails carefully, and then washing his hand- for

another three minutes with lysol, and finish off with pledgets of absorbent

cotton soaked in alcohol, a physician may obtain such a degree of cleanness

as reasonably can be demanded. Besides, he should all the time have a basin

with lysol emulsion (1 per cent.) within easy reach, and again and again dip

his hand and all material that comes in contact with the patient's genitals in

the fluid immediately before contact is made.
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For suture material the writer relies on that prepared by George St.

John Leavens, 72 Bible House, Xew York, which is easily carried in the

satchel.

In practice in well-to-do families we should choose a large, airy, sunny

room, situated as far as possible from the water-closet. Should, however,

the lying-in room be close to the water-closet with a door leading directly

from the one to the other, this door should be locked, and some of Piatt's chlo-

rid or other powerful disinfectant should be poured frequently into the basin.

Instead of lint, the writer uses for the pad in private practice absorbent

cotton, and instead of oiled muslin he uses gutta-percha tissue. The pad is

not changed in the middle of the night. The patient is directed to have three

basins, three pitchers, and a fountain syringe, which articles are personally

cleansed by the writer before bringing them into use. A gallon of cold sterile

water should also be on hand.

In the dwellings of the poor the antiseptic precautions may be much sim-

plified and yet be quite effective. The perineal pad may be made of common

cotton batting, and the gutta-percha tissue may be dispensed with. A tin

basin may be used instead of a bed-pan. The doctor can easily carry in his

satchel some tablets of corrosive sublimate and a couple of ounces of creolin

or lysol, and thus be prepared to disinfect himself and his patient at slight

expense to himself and none to his patient. Intra-uterine douches can be

made with a soft-metal catheter costing fifty cents.

Xo one can foresee—the average general practitioner least of all—what com-

plications may arise during labor. Where an easy delivery has been promised

the healthy primipara, it may become necessary to perform version, symphysiot-

omy, or craniotomy, the result of either of which operations depends almost

entirely on the aseptic or septic condition of the patient at the time of its

performance, taking for granted that the operator uses all antiseptic precau-

tions. The doctor and the nurse should know that they jeopardize their patients

life by introducing into her vagina a finger that is not disinfected. During labor

dangerous microbes will not be destroyed by phagocytes or by the chemical

composition of the secretions, as we are told they are under other circumstances.

III. Curative Treatment of Puerperal Infection.—The curative

is much less effective than the preventive treatment. Since infection, in the vast

majority of cases, takes place in the genital canal, the first procedure indicated

is the removal of the microbes that have not yet entered the tissues, which

removal is effected by ablution and injection with antiseptic fluids. The

second procedure is to seal the entrances, which is done by means of cauteri-

zation. A third procedure is to clean the intestinal canal by an aperient or

bv enemas. A fourth procedure is to sustain the strength of the patient in

order to give her a chance to throw off the poison that already has entered her

tissues or that circulates in her blood. Stimulants are therefore used freely ;

as much food is given as it is possible for the patient to digest ; and tonic

drugs are administered. A fifth procedure is to combat pain, which indication

is met by narcotics and ice. The sixth procedure is to reduce the patient's
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temperature if it becomes dangerously high, which is done by ice-bags, by an

ice-water coil, by refreshing ablutions, or by cooling baths.

In describing the details of the treatment followed in combating puerperal

infection the same anatomical categories will be used as on the preceding pages,

but the reader must bear in mind that what is described under difierenl head-

ings is really one and the same disease, modified only by the intensity of the

affection or by the nature of the tissue affected. To avoid endless repetitions,

a mode of treatment will, as a rule, only be mentioned under that organ in the

affections of which it is chiefly employed, but with the understanding that a

similar condition in another organ calls for similar measures. Thus the

means of reducing the temperature are discussed under Peritonitis, but what

is said there applies as well to cases in which there is a high temperature

without inflammation of the peritoneum.

Sometimes the lochial discharge becomes fetid, there is a moderate rise in

the temperature not exceeding 102°, some acceleration of the pulse, but no

tenderness, no swelling, and no ulceration. This condition is probably due to

a very mild degree of infection with saprophytes. Often a blood-clot hidden in

the deep pouch at the posterior fornix or in the interior of the uterus is the

cause of such a condition. Health is, as a rule, soon restored by using

disinfectant vaginal injections of creolin or of lysol every three hours, by

moving the bowels, and by administering 5 grains of quinin three or four

times a day.

Aidoitis and Colpitis.—The catarrhal inflammation of the external gen-

itals calls only for the above-mentioned vaginal douches three times a day.

Simple ulcers may besides advantageously be dusted with iodoform, with der-

matol, or with stearate of zinc, or be covered with iodoform ointment

:

ty. Iodoformi, 3j ;

Balsami peruviani, oij
;

Vaselini, q. s. ad sij.—M.

If the sores become diphtheritic, it is the practice of the writer to touch them

with a solution of chlorid of zinc

:

ty. Zinci chloridi,

Aqua? destillatae, da oj,

which is applied by means of a stick wound with absorbent cotton. The
caustic should be applied very thoroughly, and be held in contact for a

minute. The vagina is then syringed with creolin or lysol.

If the perineum has been stitched, the sutures should be removed, as the

torn surface is already or will be infected, and it must be treated in the above-

mentioned way. Tears in the deeper part of the vagina are exposed by means

of a speculum. The application of zinc being very painful, the parts should

be made insensible with a 10 per cent, solution of eoeaio. or general anesthesia

must be produced. The vaginal injections are repeated every three hours.

16
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Once in twenty-four hours the parts are inspected, and if new patches have

formed the same procedure is repeated.

The application of chlorid of zinc brings out the diphtheritic infiltration

much more distinctly, the affected part becoming milk-white. Later, there is

formed a grayish slough which is very much like a diphtheritic patch. To

distinguish old sloughs from new patches the physician must remember Avhere

he has cauterized the preceding day, and pay attention to the contour of the

aifected place. A slough produced by cauterization has a plain curved outline,

while that of a new diphtheritic patch has a scalloped contour, the infiltration

spreading more rapidly at one point than at another.

The object to be attained by cauterization is both to kill the microbes

found in and near the wound, and to seal lymphatics and veins leading from

the ulcer to the deeper parts. The writer has found chlorid of zinc much

more effective for this purpose than tincture of iodin, iodoform, liquor ferri

subsulphatis, or liquor ferri chloridi.

The general treatment consists in giving an aperient if the bowels have

not moved freely, 5 grains of quinin every four hours, half an ounce of

brandy or of whiskey with equal parts of milk or water every two hours.

For a change egg-nog may be substituted two or three times a day. If strong

liquor is not well borne, it may be replaced by a corresponding amount of

port, sherry, tokay, or angelica wine, but, as a rule, alcohol can be taken in

large amounts without producing intoxication.

If there is a patient suffering from diphtheria in the house ; or, still

more so, if culture experiments show the presence of the Klebs-Loffler

bacillus diphtherise in the wound, Behring's diphtheria antitoxin should be

injected.

If there is gangrene of the vulva or of the vagina, the stimulant treatment

should be pushed still more, the dead tissue should be removed with knife

and scissors as soon as feasible after the formation of a line of demarcation,

and healing be promoted with iodoform or with camphor emulsion (see under

Bed-sores).

Endometritis and Metritis.—If the large size of the uterus, its tenderness,

and the discharge of a dirty and offensive fluid show that the uterus itself is

the seat of inflammation, the question to be decided is whether it is empty or

whether it contains parts of the secundines. If there is the slightest doubt in

this respect, the first thing to be done is to anesthetize the patient, place her on

a table, in the dorsal posture with elevated bent knees. The physician then

lubricates his hand and introduces it into the vagina, thrusting one or two

fingers into the interior of the womb. If necessary, the whole hand may be

introduced. In either case the operator should examine systematically the

whole endometrium, and especially be sure to reach both ostia uterina of the

Fallopian tubes, where often a piece of placenta is retained. The finger-nails

are used as scrapers. The other hand is laid flat on the fundus, steadies the

uterus, and brings the 'fundus within easier reach. If possible, it is of great

advantage to enter the finger at one edge of the part to be removed and to
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take it away in one piece Often, however, we inii-t remove it piecemeal.

It is not necessary to withdraw tin- hand. By pressing the loosened pari

between the fingers and the palm of the hand the tissue to be removed is

made to follow the inner surface of the arm down to the os, from which it is

finally removed in withdrawing the hand.

I f the uterus has contracted too much to allow the hand to he introduced,

and the obstetrician cannot reach the fundus with the fingers, even by pressing

well on it from the outside, he may employ instead a large dull wire curette.

This instrument is 14 inches long, lias a shank a quarter of an inch thick,

and an eye large enough to admit the tip of* the thumb. In using the curette

the writer as a rule prefers to place the patient in the Sim- position. He
has used the wire curette as early as the end of the second month of preg-

nancy in abortion cases, after having dilated the cervix with Banks's and his

own dilators. At a still earlier period the writer uses the Simon sharp spoon.

Whenever it is possible the left forefinger should be introduced beside the

large curette, so as to be able to feel the part to be removed and to seize it

between the finger-tip and the eye of the curette, which is safer than any kind

of placental forceps.

Many obstetricians are opposed to the use of the curette in obstetric cases,

maintaining as an argument that new wounds are produced bv it, and that

blood accumulates and forms a fertile soil for bacteria. 4" In the writer's

experience the curette is of great value—even indispensable—in abortion cases,

but after confinement he always uses the hand if possible. If the instrument

is used after the poison is no longer localized and the patient is profoundly

septic, the curette can accomplish very little good, and may, on the contrary,

do the greatest possible evil by breaking down the beneficent inflammatory

layer which nature puts up as a wall between the microbes and the deep, still

unaffected tissue.

When the internal surface is smooth, the uterus is washed out with two or

three quarts of creolin or lysol (1 per cent.), the patient being in the dorsal

decubitus. If there is much bleeding, this intra-uterine douche should be

given (juite hot (115° F
t),

and creolin should be preferred on account <>f

its hemostatic property. If an anesthetic is not administered, hot water

is very painful, and lukewarm water is preferred, except to check hemor-

rhage.

Some obstetricians pack the uterine cavity with iodoform gauze. In

obstetric cases, which alone concern us here, the writer prefers the introduc-

tion of an iodoform suppository :

ty Iodoform
i,

,~v
;

Amyli, .---
;

Glycerini, fgss
;

Acacia\ .-].—M.

Ft. suppositoria No. iij, of the size and shape o\' the little linger.
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The use of such a suppository renders frequent repetition of the intra-

uterine douches superfluous. As a rule, the suppositories are used only once

in twenty-four hours.

The suppository is introduced through a bivalve speculum by means of a

forceps having a curvature like that of the uterine sound. A common
dressing forceps is unsuitable for this purpose, as it does not penetrate far

enough and it is apt to wound the uterus. Sometimes it is unnecessary to

repeat the intra-uterine treatment, the condition of the patient being satisfac-

tory. Vaginal douches are used instead, and they are also employed as

a supplement to the intra-uterine injections. They are given every three

hours.

Before emptying the uterus it is a good plan first to wash it out with

several liters of boiled water, which washing removes a great many microbes

that otherwise might be carried into the tissues with the nails or the curette,

causing a chill followed by fever. The effect is merely mechanical, and the

result in preventing chills and fever is just as good with plain sterilized water

as with solutions of bichlorid of mercury, carbolic acid, or lysol.
41

If several days have elapsed since the infection took place, Bumm recom-

mends the use of the curette. Under such circumstances he states that pack-

ing with iodoform gauze is much to be preferred to injections. The gauze

keeps the uterus dry and prevents the propagation of putrefaction. In septic

infection—that is, when the microbes at work are of the pathogenic kind

—

these measures become much more unreliable.

In regard to intra-uterine injections opinions vary much among leading

obstetricians, and upon the whole the tendency is rather to restrict their

use considerably. Pippingskold of Helsingfors, Finland—who has, or

at least during four years from 1884 to 1887 had the smallest mor-

tality the writer ever saw mentioned, namely, 0.29 per cent.—uses them

only once or twice a year in a service varying from five hundred to eight

hundred patients per annum.43 Schrader condemns them altogether, because

they provoke uterine contractions, and thereby a rapid circulation of lymph,

which promotes general infection.44 According to Bumm, the intra-uterine

injections are good in putrid endometritis, and even in the septic form if the

microbes have a low degree of virulence, in which case the process remains

local ; but in other cases they do more harm than good.

The virulent microbes rapidly invade the tissues. In cases of infection

from another puerpera or from a patient affected with erysipelas, diphtheria,

phlegmon, etc., the local treatment comes too late. When there are clinical

signs of absorption—pelvic peritonitis or metastases—local treatment is use-

less, and it may do harm by inflicting new wounds, by tearing open aggluti-

nated ones, by disturbing beginning encapsulation of septic foci, by causing

the displacement of infected thrombi, etc.
45 Frank uses 6 to 8 liters to wash

out a uterus.
46 Kroenig found that in septic infection there were as many

streptococci a few hours after intra-uterine antiseptic injections as before, and

that their virulence, tested on rabbits, was undiminished.47
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The writer has in nol a few cases found thai temperature rose after each

intra-uterine injection, and thai the patients did better without any local

treatmenl excepl cleansing vaginal douches.

Tamponage with iodoform gauze may occasionally be valuable Thus a

case is reported in which the placenta had been retained foreighl days. When
the doctor found he could nol remove it he tamponed the uterus. The fol-

lowing day he removed a part of the placenta with the curette, tamponed

again, and the next day removed the remainder of the placenta with the

curette.
48 The gauze ought to be removed soon, hut not all at once, since the

uterus cannot contract in proportion.49

Involution is promoted by the administration of ergot and the application

of the faradic current, both poles being applied externally, one at the fundus,

the other alternately at both sides just above the pelvic brim.

Inflammation, and especially pain, are combated by means of an ice-bag

placed on the abdomen just above the symphysis. To avoid local freezing

four layers of muslin should be laid between the bag and the skin. Instead

of the ice-bag there may be used a rubber coil through which ice-water is

made to circulate. The ice-bag or the coil is to be kept on continually day

and night.

Cold is preferable to heat, as it is more soothing, abridges the course of

the disease, and perhaps even has some direct antiseptic value, certain microbes-

being restrained from developing,50 while a moist warm application otters the

very best chances for the development of all lower life. If, however, cold is

contra-indicated, as in diarrhea, low vitality, puerperal diphtheria, etc., warm
flaxseed-meal poultices should be placed on the abdomen.

When the disease enters on a more subacute stage, the writer uses a Priess-

nitz compress ; that is, a towel wrung out of cold water, placed on the abdomen,

and covered with some waterproof material. The pad becomes warm in

a quarter of an hour, and is renewed four times a day. This transition from

cold to heat is a very powerful absorbent, and it is well liked by patients,

Internally there are given 5 grains of quinin four or six times a day,

small doses of an opiate pro re nata, and a moderate amount of stimulants.

If inspection of the cervix shows diphtheritic patches, the treatment i-

much more energetic; then the whole cervix up to the os internum is cauter-

ized with the above-mentioned solution of chloric! of zinc, the uterus is washed

out with antiseptic fluid, and there is left in it an iodoform suppository.

These injections are repeated once in twenty-four hours, and a new supposi-

tory is introduced. This treatment is continued until all sloughs are thrown

off and fever has ceased. Large and frequent doses of strong stimulants

should be given—at least half an ounce of whiskey or of brandy every two

hours.

Digitalis may be needed as a heart tonic, preferably in the form of the

officinal infusion (gss, four times a day) ; but if the patient cannot .-wallow or

vomits the medicine, the tincture may be injected hypodermatically in dos -

of from 5 to 10 minims, repeated according to circumstances. Tincture .>t'
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strophanthus in doses of 5 or 6 minims is also an excellent heart tonic. Qui-

nin is given in moderate doses, not with a view of reducing the temperature,

but as a tonic and antiphlogistic.
51 Large doses of strychnin (gr. ^V"tV) and

nitroglycerin (gr. tto
-
tV) are a^s0 useful-

In dissecting metritis the process of elimination is furthered by intra-

uterine douches of creolin, lysol (J of 1 per cent.), or a saturated solution of

boric acid. All intra-uterine injections should be warm, as a cold fluid

sometimes causes collapse.

Putrescence of the uterus is a condition that has disappeared from all well-

ordered lying-in institutions since strict aseptic or antiseptic treatment has

been introduced. If a case should come under the observation of the writer,

he would treat it with lysol injections, iodoform suppositories, alcohol, quinin,

and albuminoid food.

Unguentum Crede, an ointment containing silver in a soluble form, and

used in the dose of 45 grains for inunction on parts of the body where the

skin is soft, thin, and free from hair,—for instance, the inside of the arms,

of the thighs, and the chest,—once a day, has been praised and may be tried,

but has not been successful in the writer's hands. Of late, Crede has brought

out his soluble silver, collargolum, argentum solubile Crede, or argentum col-

hidale, in a form which can be dissolved in distilled water and injected under

the skin or into a vein. A 1 per cent, or J of 1 per cent, solution is used.

Usually from 5 to 10 grams (Tftlxxv-siiss) of the stronger and 10 to 20

grams (3iiss-v) of the weaker are injected. The Avriter tried it in a prom-

ising case. The temperature was rapidly reduced, but the patient died.

The injection of Marmorek's anti-streptococcus serum has been used exten-

sively, but has given so large a mortality that there is reason to believe that

it is not only useless, but does positive harm. It has been condemned by
the committee appointed by the American Gynecological Society for the pur-

pose of reporting on it.* The same committee declares the curette to be a

most dangerous instrument in the treatment of streptococcic endometritis.

It disapproves of hysterectomy in the acute stage of puerperal infection. It

says that such cases tend to recover and mortality is less than 5 per cent, if

nature's work is not undone by too energetic local treatment.

A valuable addition to our therapeutical resources seems to have been

secured in nuclein, a substance obtained from yeast. It is given either hvpo-

dermatically (ttlx, twice a day, increasing by TTLv daily) or by the mouth

(Tttxxx-sj). These doses refer to the nuclein solution prepared by Parke,

Davis & Co. The object is to produce an artificial leucocytosis, the leuco-

cytes being expected to incorporate the microbes and render them harmless.

Clinically this remedy has a good effect on secretions, ulcers, and the general

condition of the patient. It is apt to cause pain in the bones, especially the

tibiae, which disappears within a week, and in so serious a disease such small

drawbacks ought to have little weight.f

* Transactions Amer. Gyn. Soc, 1899, vol. xxiv., p. 104.

t J. Hofbauer, Cenlralbl. f. Gynak., 1896, No. 17, vol. n., p. 441.
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Hypodermoclysis is also a resource well worth trying in severe cases of

puerperal infection. When done aseptically, there is no objection to it al

all, and it is simple to perform. One or two pints of warm normal sail

solution (chlorid of sodium 6:1000) arc injected under the skin in places

where there is much Loose connective tissue, especially the region between

the collar-bone and the breast. It can either be pumped iu with the writers

apparatus for transfusion or infusion | Fig. 134),* or pressed in by gravity by

attaching a needle to a fountain syringe. While the water fills the tissues,

they should be massaged, so as to promote absorption and make room for a

new supply. 1 1 desired, the process may he repeated daily or ofteuer. The

water goes through the whole system and is eliminated by the kidney.-, thus

furnishing, as it were, an internal hath by which noxious substances may be

removed from the tissues. By combining this measure with large, high

enemas of soapsuds or normal salt solution the effecl is still increased.

Some prefer to lay open a vein at the elbow and inject the fluid directly

into the vessel, which has a more expeditions effect, hut is not BO simple in

Fig. 134.—Garrigues' transfusion dilator: .-1, plunder; B, bulb; (', stopcock; D, flexible probe-pointed

canula ; E, E, valves.

execution. Mv apparatus has both needle for hypodermic use and canula

for intravenous injection.

Hysterectomy has been performed with the aim of removing the source

of infection, but if the operation shall help, it must be performed before the

microbes have invaded the general system or, as a distinguished advocate of

the method has said, within a day or two after confinement. At that time it

is, however, hard to tell whether or not the invasion will take place, so that

one may say the operation will be performed either too early or too late.

A uterus should certainly not be cut out if the patient can recover unmuti-

lated, and it* septicemia is well established the operation will not avert, but

may even hasten, a fatal issue. The writer's personal experience with hys-

terectomy in puerperal eases docs not warrant him in recommending it.

Cellulitis and Adenitis are treated with the ice-bag, hot douches, and

opium, and later with the Priessnitz compress. If the resolution is unduly

slow, the abdominal wall over the swelling should be painted once a day with

tincture of iodin. After this application has been repeated tor a few days,

and the epidermis has become hard, the writer covers the abdominal wall

with a piece of lint soaked in the following wash :

* Garrigues, Apparatus/or Transfusion, Amer. Jour. ObsL, Oct., L878, vol. xi.. No. I. p. 7o-i.
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Jfy. Acidi carbolici,

Glycerini,

Aquse,

5J;

da. §iij.

This preparation softens the epidermis, prevents cracking, and promotes

absorption of the iodin.

When the tenderness has been so much reduced that a speculum may be

used, it is well to combine the external painting with that of the vaginal vault,

and thus bring the iodin in more direct contact with the affected part. This

application is repeated every three days. Care should be observed to take

so little of the tincture on the brush or applicator that it does not trickle down
to the vulva, where it burns, while it is not felt at all on the fornix. In

ambulant patients it is well to wipe off the redundant tincture with absorbent

cotton before they rise from the table.

If suppuration sets in, it should be hastened by means of warm flaxseed-

meal poultices ; when the abscess is formed it should be opened with the

knife through the skin or the vagina, or both. If there is any doubt as to

the presence of pus, it may be settled by using a hypodermic syringe or an

aspirating needle. The common hypodermic syringe is too short, but one may

Fig. 135.—Exploratory vaginal syringe.

be made having an attachment to the case and the piston- (Fig. 135).* If

there is pus, the needle may be used as a guide for the knife. The incision

must be made behind a line drawn transversely through the cervical canal,

in order to keep clear of the ureter and the uterine artery. The surgeon

Fig. 136.—Garrigues' blunt expanding perforator.

should likewise feel for and avoid vaginal arteries. Often one or more drain-

age-tubes are inserted.

If the abscess points above Poupart's ligament, the incision should be

made there, parallel to the ligament. Then a finger should be introduced,

* A very satisfactory instrument of this kind has been made for the writer by Mr. Campbell,

cor. Lexington Ave. and Thirty-fourth Street, New York.
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ami, if the bottom is fell to be near tin- vaginal vault, an opening should be

made here and through-drainage established with a rubber tube with side

holes.

[f the abscess, on the other hand, i- within reach from the vagina, the

writer makes a transverse incision behind the cervix, separates the tissues

bluntly from it, places the index-finger on tin- abscess, ami perforates it with

Fig. 137.—Boldt'e expanding dilator.

a blunt-pointed expanding perforator (Fig. 136). After letting out the pus,

the opening is enlarged with Boldt's expanding dilator (Fig. 137). If there

is any bleeding, the cavity is packed with iodoform gauze. If not, a sky-

rocket drainage-tube of soft rubber (Fig. 138) is inserted. It consists of a

short, thick tube with lateral openings, and a long, thin one without side

holes, stitched together. After the abscess has been opened from the vagina.

Yi<i. KkS.—Skyrocket drainage-tube.

the tube is introduced and the lower end of the short tube is fastened to

the edges of the wound with four silver wire or silkworm-gut sutures. The

long tube is used for injecting antiseptic fluid, which returns through the

slmrt.

If the abscess is small, a single or double drainage-tube with cross-bar

(Figs. 139, 140) may be left in.

Fig. 139.—Single soft-rubber drainage-tube.

Abscesses in the subcutaneous or subfascial connective tissue should be

opened and treated according to the rules of antiseptic surgery.

These operations should be performed with full antiseptic precautions.

The best way of disinfecting the vagina is to pour tinctura saponis viridis

into it and rub it with absorbent cotton or gauze held in a long forceps, and
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to irrigate with corrosive-sublimate solution (1 : 2000) followed by lysol (1 :

100).

If an abscess communicates with the intestine and does not close, a counter-

opening should be made in the abdominal wall or in the vagina, and drainage

be established to this organ. If a fistulous tract remains leading from the

pelvis to the vagina or the skin, and the patient's life is in danger from

Fig. 1-10.—Double soft-rubber drainage-tube.

exhaustion, a cure may yet be accomplished by vaginal hysterectomy, with or

without salpingo-oophorectomy, but the operation may be a very difficult

undertaking. The internal treatment is the same as stated before.

Lymphangitis.—Lymphangitis of the vulva and the groin is treated with

compresses soaked in a lead-and-opium wash

:

5^j. Tincturse opii, §ss

;

Liquoris plumbi subacetatis diluti, q. s. ad Iviij.—M.
Sig. For external use.

If the inflammation runs into suppuration, the treatment is the same as that

above described for suppurative cellulitis. Lymphangitis of the uterus is treated

with ice-bags, opiates, saline aperients, quinin, and alcohol.

Salpingitis and Oophoritis.—These localizations are treated in the same

way as lymphangitis of the uterus. When, from the persistent fever, the

pain, the sensitiveness on pressure, the swelling, we may infer that abscesses

have formed in them, these should be opened in the way described for cellu-

litis. The author has had most excellent results from this operation, but

also failures. He has opened and drained as many as five separate collec-

tions in one individual. Before operating we should give nature plentv of

time to wall off the abscesses from the peritoneal cavity.

According to Dr. Leon F. Garrigues,* the tube and ovary may be reached

by separating the two layers of the broad ligament, and punctured without

entering the peritoneal cavity, which would be a great advantage.

Salpingo-oophorectomy should be undertaken only in the rare cases where

the appendages are situated so high up that they cannot be reached from the

vagina. The prognosis is bad.

Peritonitis.—Opinions are much divided as to the advisability of using

antiseptic intra-uterine injections in peritonitis. Personally, the writer gives

* L. F. Garrigues, "A New Method for Retroperitoneal Drainage of Pyosalpinx," Medi-

cal News, May 26, 1900.
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one injection, on the assumption thai besides the microbes which already have

found their way from the uterus to the peritoneal cavity, andwhich are beyond

reach, there may be others in the uterine cavity which it may be advantageous

to remove.
r

l ne writer has never seen any l>a<l effect from this practice, while

sometimes it seemed to <lo good.

The abdomen is covered with two large ice-bags, whose weighl is dimin-

ished by suspending them from a cradle, [nstead of the ice-bags, a rubber coil

with circulating ice-water may be employed. It is only when the above-named

counter-indications against ice are present that a warm flaxseed-mea] poultice

should be substituted.

A remedy of the greatest value in puerperal peritonitis is opium, given in as

large doses as the patients can stand—and they can stand enormous doses—the

only indication to stop being the condition of the respiration. It is perfectly

safe to give the drug in doses repeated at short intervals until the respiratory

movement sinks to 14, or even to 12, per minute. The best opiate for 1 1 1 i- pur-

pose is morphin. To relieve pain as promptly as possible it is well to begin

with a hypodermatic injection of a quarter of a grain of the drug. Afterward

it is better to give the medicine by the mouth, because too many injections

would be needed ; because they ought only to be given by the doctor; because

the medicine is brought directly to the affected part ; and because hypodermatic

injections, if not given with the greatest care, disinfecting both the instrument

and the skin, are apt to cause abscesses which may prove a serious, even fatal,

complication. In this way \ to $ grain is given every half hour until the

patient is fully under the influence of the drug—that is to say, is free

from pain, and yet not in a deeper narcosis than that she can easily be

aroused.

Lawson Tait pointed out the danger of using opiates after laparotomies

and the advantages of moving the bowels. This treatment, which undoubtedly

is a great advance in gynecology, should, in the writer's opinion, not be applied

to puerperal peritonitis. In the writer's younger years the treatment with

aperients was in vogue, and he is still harassed by the memory of the poor

tortured women who were plied with senna and were given insignificant doses

of opium. With that plan the mortality was much greater. With the " opium

plan" he has saved one-half of the cases affected with diffuse peritonitis.'

Others have, however, diametrically opposite views on this subject. Grotfc-

schalk, for instance, keeps the bowels open and rarely uses opiates.
94

If morphin has too depressing an effect, especially if the heart is weak,

atropin may he added to the morphin. By adding 1 part o{ atropin to 1000

of Magendie's solution the latter may be given according to the above rule:

l^j. Atropines sulphatis, gr J ;

Solutionis morphines (Magendie), sij.—M.

Sig. Four to eight minims as prescribed.

Alcohol should likewise be given in very large doses, from half an ounce to

one ounce every two hours or oftener. The writer gives quinin in the mod-
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erate dose of 5 grains every four hours, which periods of administration keep

up the influence of the drug continually.

No aperient medicine is given. An evacuation takes place from time to

time spontaneously, and if it does not an enema is given. Pure glycerin

(3ij-3J) may be used. The hygroscopic property of the glycerin attracts

much fluid, softens scybala, and lubricates the passage. Another good rectal

injection is composed of a quart of flaxseed-meal tea with a tablespoonful of

castor oil and a teaspoon ful of oil of turpentine. A still more powerful enema

is made of inspissated ox-gall (a teaspoonful) or fresh gall (a tablespoonful),

glycerin and castor oil (a tablespoonful of each), table salt (a heaping teaspoon-

ful), and flaxseed-meal infusion (a tablespoonful to a quart of water).

Frank has seen excellent results from the subcutaneous injection of pure

creasote 3 grams (45 minims) pro die, or from an emulsion of creasote and

oleum camphoratum, da. half a gram (8 minims), beginning with 0.5

gram morning and evening, and increasing the dose gradually. The

injection is made deeply into the gluteal region or into the muscles of the

spine.
55

Occasionally digitalis or strophanthus may be used as a heart tonic, and

strychnin is employed as a general tonic, especially as a tonic for the res-

piratory organs. When used as a respiratory stimulant the hypodermatic

method is preferable.

For vomiting cocain and hydrocyanic acid are the best remedies. The
hydrochlorate of cocain may be given by the mouth or hypodermatically (gr.

^, repeated every two hours). The hydrocyanic acid the writer gives by the

mouth in the following mixture:

Ify. Acidi hydrocyanic! diluti, £ss

;

Acidi citrici,

Sodii bicarbonatis, ad. 3ij
;

Syrupi rubi Idsei, §ss;

Aqua? destillatse, q. s. ad §vj.—M.
Sig. A tablespoonful every one, two, or three hours.

An ice-bag placed over the pit of the stomach is also useful in restraining

vomiting.

The diet consists of milk, beef-tea, and oatmeal gruel. The beef-tea may
be made of fresh minced meat, which is put into a bottle with just water

enough to touoh all the meat, the water being acidulated by adding a little

dilute hydrochloric acid. The bottle is corked and boiled for an hour in a

pot with water. This beef-tea makes a very strong, nourishing, and stimulat-

ing food, which is taken with a teaspoon. If more bulk is desired, the beef-

tea is prepared by taking a pound of minced beef, a teaspoonful of dilute

hydrochloric acid, and a pint of cold water. This mixture is left for an hour

or more, and is stirred every quarter of an hour ; it is then placed over the

fire, and is taken off as soon as it reaches the boiling-point. It is strained
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through a cloth, ami -alt is added t<> taste. The beef-tea may also be made
with the different prepared extract-, such as those of Valentine, Armour,

Mosquera, or Liebig, bul they contain chiefly kreatinin and Little albumin-

oids. Max R-unge and his followers <ri \«* even solid food— eggs, veal cutlet,

and ham.86

To give an idea of the amount of morphin, alcohol, and food thai may
be administered, the writer may mention that one of his patients who recovered

took in twenty-throo days 2K> grains of morphin, 22-S ounce-, of whiskey,

1078 ounces of milk, and 418 ounces of beef-tea, making an average of !t

grains of morphin, 9| ounces of whiskey, 4o ounces of milk, ami 7! ounces

of beef-tea in twenty-four hours. The greatest amount of morphin given in

one day was 13$ grains.

Many obstetricians make extensive use of antipyretic remedies—large do-es

of quinin, salicylate of sodium, antipyrin, antifebrin, phenacetin ; others are

strenuously opposed to their use, and the writer belongs to the latter category.

These drugs rather mask than cure the disease. Some of them—salicylate of

sodium and antipyrin—are particularly objectionable, because they weaken

the patient. The best is phenacetin (gr. v every four hours), since it lowers

the temperature, combats pain, and does not to the same degree weaken the

heart. In this class may be reckoned carbolic acid, which the writer has given

with good effect in cases of offensive diarrhea:

1^. Acidi carbolici purissimi,

Liquoris iodi compositi, ad. ITlxvj ;

Mucilaginis acacise, fl.5ij
;

Syrupi aurantii, 5ss

;

Aqua? destillatse, q. s. ad sviij.—M.
Sig. A tablespoonful every hour.

The best way of reducing the high temperature is the external application

of cold. In addition to the ice-bags on the abdomen an ice-cap may be placed

on the head, for which purpose some are made in the shape of a helmet. It

is grateful to the patient to be washed over the whole body with equal parts

of alcohol and cold water, but this has a more refreshing than a really an-

tipyretic effect. The latter is obtained by a Kibbee fever-cot, the cold pack,

or the cold bath. The fever-cot consists of a wooden frame having a net-

work of cord, under which is a rubber sheet forming an inclined plane

toward one end of the cot, where a water-pail is placed. A folded blanket

is laid over the netting to protect the patient against being cut by the cords,

and a rubber-covered pillow is laid at the head of the cot. A folded sheet is

laid across the middle two-thirds of the cot, the patient being so placed that

this sheet reaches from her armpits to the trochanters. Her clothes are

drawn up, and her legs are covered with woollen stockings and a blanket.

Bottles containing hot water may be placed against the soles of her ft. t.

The sheet is folded over the patient's chest and abdomen, and water is
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poured gently from a pitcher over the sheet, beginning with water at a tem-

perature of from 85° to 90° F., and gradually diminishing it to from 75° to

80° F. This application is continued for a quarter of an hour, when the

patient is covered up. At the end of each hour the procedure is repeated if

the temperature again rises.

Where the fever-cot is not obtainable the cold pack may be substituted in

the following way : Two beds are each covered with a rubber or an oil-cloth

sheet, over which is placed a blanket, and over the blanket is laid a muslin

sheet wrung out of cold water. The patient is placed on the wet sheet, which

is wrapped around her except at the feet. If the circulation is bad, hot-water

bottles or hot-water bags may be placed against the soles, one or two

blankets being laid over the patient. At the end of ten minutes she is re-

moved to the second bed, where the same procedure is repeated. Four or six

such packs may be needed to reduce the temperature as much as is wanted,

and the handling of the patient may cause her pain and necessitates the help

of three nurses.

The patient is less disturbed by the cold bath, which is a powerful refrig-

erant, and which should be given in the following manner : A bath-tub is

filled with water slightly below blood-temperature, into which bath the patient

is gently let down, carrying her on the sheet of the bed upon which she has

been lying. The water is then gradually cooled by withdrawing warm and sub-

stituting cold water, until it reaches 80° F. It is well to give the patient a

tablespoonful of brandy before the bath, and she must be watched carefully

by the physician while she is in the bath ; at any sign of collapse she should

be removed from the bath ; otherwise she may remain in it for fifteen or

twenty minutes.

In local and even in diffuse peritonitis, if milder remedies have not the

desired effect, laparotomy may be resorted to. Several cures under such cir-

cumstances have been reported.57

By turning out the large curdled masses and the sero-fibrinous or puru-

lent fluid, washing out the peritoneal cavity with peroxid of hydrogen, and

leaving gauze drains for further escape of the fluid or gas, it would seem that

we increase the chances of the patient ; but if we want to operate at all, we

should not wait until her whole system is poisoned and death is imminent.

Still, as some patients recover by medicinal treatment, and since in fatal

cases the operation may seem to have caused the death of the patient,

recourse to laparotomy has so far been rather limited during the acute stage

of the disease. If the patient gets over this stage and there are left encysted

peritonitic exudations, the operation ought to be performed.

Dr. W. R. Pryor recommends curettage of the uterus, irrigation with salt

solution, packing with iodoform gauze, a broad incision into Douglas' pouch,

the liberation of all adherent organs, the evacuation of all fluids, and the

application of a Mikulicz tampon of iodoform gauze filling the pelvis.*

While this method appears to be the best as long as the inflammation is sit-

*W. R. Pryor, Trans. Amer. Gyn. Soc, 1899, vol. xxiv., p. 111.
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Bated below the pelvic brim, it does not Buffice when the exudation i- found

in the abdominal cavity. Then the choice lie- between laparotomyand med-

icinal treatment, with hardly any appreciable difference as to prognosis.

Pleurisy.— If" the infection locate-; in the pleura, producing pleuritis, there

should be applied to the chest an ice-bag, which is nol only very effective in

soothing the pleuritic pain, but also abbreviates the course of the disease. If,

however, the affected part cannot be reached, warm applications should be pre-

ferred, either flaxseed-meal poultices or spongiopilim—that is, a piece of irutta-

percha-covered felt,which only needs dipping into hot water.

In the exudative form of pleurisy tincture of iodin may he painted on the

skin. Internally, the iodid of potassium and diuretic- are given, for example:

3^. Tritici rcpentis radicis decoctionis, Sss—Sviij;

Potassii acetati.s,

Potassii bitartratis,

Potassii citratis, aa. gj.—M.

Sig. A tablespoonful from four to six times a day. Shake well.

The amount of fluid in the pleural cavity is rarely large enough to call for

thoracentesis by aspiration. If the fluid becomes purulent, the empyema should

be operated on by resection of a piece of a rib.

Pneumonia.—When the lungs become inflamed, the chest should be cov-

ered with large warm flaxseed-meal poultices well protected with oiled mus-

lin, and a flannel binder with shoulder-straps of flannel. These poultices

need not be changed more than four or six times in twenty-four hours. Stim-

ulants and tonics are highly indicated. A favorite prescription of the writer

is citrate of ammonia, obtained by mixing the carbonate with citric acid

:

1^. Ammonii carbonatis, ^ij.

Div. in chart. Xo. xij.

Sig. No. 1, one powder four times a day.

1^!. Acidi citrici,

Sacchari albi, ad. 5ij.—M.
Div. in chart. Xo. xij.

Sig. Xo. 2, one powder four times a day, mixed with Xo. 1.

Perhaps this preparation serves to dissolve the fibrinous exudation, or perhaps

it only acts as a stimulant. Care should be taken to change the position of the

patient to prevent stagnation of blood by gravitation. If edema supervenes,

dry cupping is valuable. Inhalation of oxygen may enable the patient to

ride out a storm. Of late, creosotal i- much used ( \\\ x in capsules every four

hours).

Endocarditis and Pericarditis.— It* the pericardium is inflamed, the treat-

ment consists in the same external applications and diuretic- a- those recom-

mended for pleuritis. The inflammation of the endocardium i- hardly within
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reach of therapeutic measures. Ice-bags, digitalis, and strophanthus may, how-

ever, be tried.

Enteritis.—Offensive diarrhea is best combated with internal antiseptics—

a

minim of carbolic acid in a mucilaginous menstruum, repeated every hour,

combined or not with the same amount of liquor iodi compositus; naphthalin

(gr. ij-vij every two hours) ; or salol (gr. v every two hours). Enemas with a

teaspoonful of starch and 25 drops of laudanum give great relief, when the

patient suffers from tenesmus. A heaping teaspoonful of subnitrate of bis-

muth may be added to advantage.

Hepatitis.—Pain in the right hypochondrium may be relieved with an ice-

bag or with a flaxseed-meal poultice. If the bowels are constipated, calomel

(gr. v-x) is preferred as an aperient on account of its cholagogue properties.

Nephritis.—A warm flaxseed-meal poultice, or a bag with digitalis leaves

dipped in hot water, is placed under the loins. Diuretics are given (see

Pleurisy). Small doses of chloral hydrate (gr. xv-xx one to three times a

day) diminish the albumin in the urine. Chlorid of iron may be given in

the following form:

Py. Tincturse ferri chloridi, 3ss
;

Syrupi simplicis, Ij ;

Aquse, q. s. ad 3viij.

Sig. One tablespoonful four times a day.

To protect the patient's teeth she should be directed to gargle with a solution

of sodium bicarbonate (3ij-3viij) after taking the medicine. Warm baths

are useful.

If uremic symptoms appear, elimination through the skin and the intestine

must be attempted. To accomplish elimination through the skin the most

powerful means is a hot-air bath, which may be obtained by placing an alco-

hol lamp under a chair beside the bed, an open umbrella over the abdomen

of the patient, and then covering both with a waterproof. Perspiration, how-

ever, is weakening, and it ought not to be prolonged over two hours.

Free evacuation of the bowels should be obtained by the most powerful

drastic purgatives, such as croton oil (^ drop every half hour) administered in

pill form or in castor oil or in almond oil, or, if the patient cannot swallow,

mixed with butter and rubbed on the tongue ; common elaterium (gr. J-J

every hour) ; Clutterbuck's elaterium (gr. ^), elaterin (gr. yg—jt)> or gamboge

(gr. 1 every half hour).

The diet should consist exclusively of milk, either in its natural state, or

peptonized, or as koumiss, or as matzoon, or zoolak. These preparations

of milk should be given only in small quantities (tablespoonful or even tea-

spoonful doses), and if even these cannot be retained recourse should be had

to rectal alimentation with Leube-RosenthaPs solution, Rudisch's beef-pepto-

noids, or an egg with half an ounce of brandy and 3| ounces of milk.

Vomiting is combated by hydrocyanic acid, cocain (see Peritonitis), bismuth,
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Btrychnin, tincture of iodin, carbolic acid, creasote, or lumps of ice, and an ice-

bag or a turpentine stupe applied to the pit of the stomach.

Encephalitis and Meningitis.— I i' localization takes place in the brain

or its envelopes, little is to be expected of therapeutical measures. The head

should I) >vered with the above-mentioned ice-cap or an ice-water coil. The

bowels should he kept loose. Ergot ami liquor barii chloridi Mil v q. A h.)

may be given, besides quinin, with a hope of causing contraction of the

cerebral blood-vessels and checking the migration of while hi l-corpuscles.

Deliriwm, restlessness, and insomnia are quieted hv bromids, chloral,

cannabis indica, opiates, sulphonal, or trional.

Arthritis.— If localization takes place in a joint, it should first of all be

immobilized by proper splints and bandages, but in Buch a way as nol to in-

terfere with other treatment. In the beginning an ice-bag applied around the

inflamed joint has often an excellent effect. Later, tincture of iodin or fly-

blisters may serve as counter-irritants. If the effusion becomes purulent, the

joint should be emptied with the aspirator-needle and be injected with a solu-

tion of carbolic acid (.*> to 5 per cent.), creolin (2 per cent.), or peroxid of

hydrogen. If this treatment does not suffice, the joint should be laid open by

a free incision.

Skin.—Puerperal cutaneous eruptions hardly call for special treatment. If

they itch, considerable relief may be obtained from bathing the skin with the

following solution of carbolic acid:

I$j. Acidi carbolici, 3ss
;

Alcoholis,

Glycerini, aa. -fss ;

Aquae, q. s. ad 5vj.

Bed-sores should be treated very carefully. As soon as the skin becomes

red over the sacrum, the trochanters, the heels, or other places exposed to pres-

sure, the patient should be placed on suitable rubber air-cushions, and so far

as possible be shifted so as not to press on the affected spot. Under the heels

are placed rubber rings filled with air, or a similar contrivance is improvised

by winding a strip of muslin in a spiral line along a wad of oakum, thus

forming an elastic ring into the opening of which the heel fits. The red spot

is bathed frequently with lead-water.

Tf there is an excoriation, it should be dressed with glycerite of tannin
I

~j

to §j) or with the iodoform-balsam ointment (p. 241).

If gangrene has developed, the dead tissue should be removed with knife or

with scissors as soon as a line of demarcation has formed, and the sore should

be dressed with lint or cotton dipped in a 10 per cent, camphor emulsion or a

2 per cent, creolin emulsion :
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'By. Camphorse, 3ss

;

Mucilaginis acacise, sj

;

Aquse, q. s. ad sv.—M.

Sisr. Shake well. For external use.

When once 'the hole is rilled by granulation the above-mentioned milder

remedies or dermatol may be substituted.

In severe cases much benefit is derived from placing the patient on a water-

mattress, which adapts itself very evenly to the whole lower surface, and facil-

itates changes in position by the ease with which the water flows from one

part of the mattress to another.

Phlebitis.—1. Phlegmasia Alba Dolens.—The affected limb should be

painted once a day with tincture of iodin along the swollen veins, and be sur-

rounded by cotton batting, slightly compressed with roller bandages, and elevated

on cushions, so as to favor reflux of venous blood and lymph and to prevent

stagnation and congestion. In protracted cases blue ointment may be substi-

tuted for the tincture of iodin, but to prevent tearing off a piece of a throm-

bus, which would form an embolus, the ointment should be melted with equal

parts of olive oil and painted on the skin with a brush. As there is great

tendency to relapse, the patient should be kept quietly on a lounge or in an

easy-chair with raised extremity for a fortnight after the swelling has subsided.

Circumscribed abscesses must be opened and be dressed antiseptically, and in

cases of diffuse subfascial phlegmon several long incisions should be made at

an early date to limit the destruction in the deeper parts.

2. Inflammation of Varicose Veins.—If varicose veins become inflamed,

the limb is immobilized, and covered with cloths dipped in a lead-and-

opium wash. The cloths are kept cool by evaporation and addition of new fluid

or by changing them. If the cool application meets with objection, flaxseed-

meal poultices may be substituted. After the acute stage has passed the limb

is slightly compressed with a roller bandage, and when the patient begins to

walk about the bandage is replaced by an elastic stocking.

3. Uterine Phlebitis calls for all the general and local treatment described

in the preceding pages, especially quinin, alcohol, ice-bags or warm poultices,

and hot vaginal douches. With some obstetricians hysterectomy is partic-

ularly indicated in this form of puerperal infection.

Acutest Septicemia.—In those cases in which the infection takes such a

rapid course that no local inflammations have time to develop there is scant

hope of saving the patient's life. We should, however, try to better her

chances by following the principles laid down above. High temperature

should be lowered by cold baths aud local refrigerating applications. The

patient's strength should be kept up by the administration of alcohol, quinin,

strychnin, atropin, digitalis, and strophanthus. Pain and restlessness should

be subdued with hypodermatic injections of small doses of morphin. Frank's

injections ofcreosote may be tried. Thierry, of Rouen, claims to have obtained

recovery in ten cases of the most severe septicemia without localization, after
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having failed with everything else, by means of oil of turpentine injected 6iib-

cutaneou8ly in l^

i

"-•
» » 1 1 doses. It forms an abscess, and in one case he produced

even as many as three abscesses. ' Cred6's ointmenl and nuclein should I"

i ried.

Looking back over the whole field and weighing the evidence adduced l>\

differenl observers, the author is inclined to think thai surgical interference,

exclusive of mere opening of abscesses and Porro's operation, bu1 inclusive

of intra-uterine douches and curetting, has done more harm than good when

directed againsl puerperal infection. Kronig, in Germany, and Whitridge

Williams, in America, have, by mere stimulating and tonic measures and

diet, had a mortality of only I and 11 per cent, respectively in cases of strep-

tococcus infection, which by all is declared to be the mosl dangerous. This

docs, of course, not preclude the possibility that in the hands of men with

exceptional judgment and skill, operations sometimes will save the lives of

patients who otherwise would be lost.

2. Thrombosis <>f the Lower Extremity.

The veins of the lower limb often become thrombotic even during preg-

nancy. The superficial veins of the calf are particularly liable to beaffected

in this way. During the puerperium such thrombi may increase in extension

or new ones may be formed.

Etiology.— Varicose veins are more easily affected than healthy one-. The

pressure of the pregnant uterus on the vena cava and the iliac veins interferes

with the free circulation of the blood and thus favors stagnation and the

formation of a thrombus. The long rest after delivery is also a predisposing

element.

If there has been much hemorrhage, the blood becomes more coagulable.

Fever may have weakened the heart and deprived it of some of its propulsive

power. If pelvic exudation has taken place, the exudate may press on the

veins.

Symptoms.—The primary thrombosis of small veins gives rise to no symp-

toms, or at most a slight pain. If the large veins, such a- the femoral «>r the

saphenous, are affected, the leg becomes edematous, the swelling beginning

at the foot and extending upward.

Diagnosis.— In phlegmasia alba dolens the swelling begin- from above.

Prognosis.—The prognosis is in general good. The thrombus becomes

reabsorbed or forms a solid cord of connective tissue. There is no tendency

to disintegration, as in infectious thrombosis. Bui there is the possibility oi

a part of the coagnlum being broken off and forming an embolus. Rarely

the irritation caused by the thrombus leads to phlebitis, periphlebitis, and

an abscess breaking through the skin. If mam- veins are obstructed, gan-

grene may ensue, with loss of the foot or the leg.

Treatment.—The limb should be raised on cushions, kept quiet, and treated

as described above under phlegmasia alba dolens.

*J. Whitridge Williams, Trans. Amer. (rim. Soc, vol. rxiv., p. 97.
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3. Subinvolution.

By subinvolution is meant the retardation or arrest of the processes by

which the uterus is returned to its normal dimensions, position, and anatomical

structure after premature termination of pregnancy or subsequent to delivery

at term. This anomaly may also be present in varying degree in the ligaments

of the uterus, the vagina, and the abdominal walls. Usually in from six to

ten weeks the physiological changes known as involution have been completed.

Etiology.—Since the physiological changes in the uterus after delivery are

brought about by a diminution in its blood-supply, resulting from contraction

and retraction of the uterine muscle-fibres, it is obvious that the causes of

failure in involution must be sought for in any factor or factors modifying the

amount of blood going to the organ or interfering with its firm contraction.

Several conditions may obtain in an individual that operate in either the one

or the other manner; indeed, not infrequently the one condition will con-

tribute to retard involution both by increasing the amount of blood in the

uterus and by interfering with its contraction.

The most frequent condition interfering with normal involution by deter-

mining an excess of blood is a change in the endometrium, which change is

either hypertrophy occurring in the latter months of pregnancy, or an inflam-

mation developing after delivery, the result of septic infection. Very fre-

quently associated with infection is laceration of the cervix or of the perineum

with uterine displacement, together with uterine and peri-uterine inflammatory

products. Other causes, much less frequent, are polypoid and interstitial or

submucous fibroid tumors, and cardiac and hepatic diseases producing engorge-

ment of the pelvic viscera. Later in the process of involution chronic consti-

pation, assuming the erect posture and engaging in exercise or laborious work,

and the resumption of sexual intercourse too soon after abortion or after de-

livery at term, are causes very likely not only to retard, but even to arrest,

involution.

The conditions that may cause subinvolution by interference with the con-

traction of the womb are usually operative shortly after labor, and therefore

their early recognition is important. Of these conditions the most important

are large masses of hypertrophied decidua, placental polyps, placentae succen-

tnriatse, large blood-clots, and displacement of the uterus. The latter, when it

occurs within a few days after labor, is commonly due to a misplaced compress

and an injudiciously firm abdominal binder, to an over-distended bladder, or to

dragging adhesions. In rare cases an extra-uterine tumor may be discovered.

Women who from necessity or desire do not nurse their children are more

likely to develop subinvolution—a fact which supports the belief of the close

nervous connection between the uterus and the mammary glands.

That constitutional disturbances, independent of any local disorder, may in-

fluence the course and progress of involution is by no means certain. The older

writers were willing to attribute subinvolution very largely to defective nutrition

and to the enervating effects of acute and chronic diseases. That such influence
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\< exceptional tin- writer is forced i<> believe. At the present writing there is

under bis care, in the last stages of phthisis, a patient whose physical force fa

at a minimum, yd involution of the uterus 1 m- progressed in a perfectly unin-

terrupted manner. Analogous cases are repeatedly observed. There are indi-

viduals, however, in whom there seems to be a general lack of tone: their

muscles are flabby; they are indisposed to take any active exercise, and are

frequently of gouty or of rheumatic antecedents. Women of this class some-

times have subinvolution associated later with uterine displacement without a

distinct local cause Xeverthcless, it is certainly wiser for the obstetrician to

search for a local cause in every case than to be content with attributing a

tailing involution to any constitutional disorder that may complicate the puer-

peral period.

Diagnosis.—As subinvolution is the starting-point of numerous inrrapelvic

disorders, it is important that the obstetrician should recognize it- presence, and

at an early date begin measures to correct the abnormality, since deferred treat-

ment permits an aggravation of the local changes which occur in the early

stages, exposes the patient not infrequently to great danger of infection, and,

if the latter is safely passed, renders her very liable to subsequent ill health

from intrapelvic disorders.

In the early stages of the process of involution abdominal palpation prac-

tised at the daily visit will disclose any cessation in the gradual diminution in

the size and height of the womb. For practical purposes it may be stated

that the fundus uteri on the day following delivery will be found a finger's

breadth above the umbilicus; on the third and fourth days, a trifle below the

umbilicus; on the fifth and sixth days, two fingers' breadth below the umbil-

icus ; on the seventh, eighth, and ninth days, three or four fingers' breadth

above the symphysis; and on the tenth, eleventh, and twelfth days the fundus

is usually slightly above, on a level with, or a little below, the symphysis."

This process of involution continues throughout the puerperal period, and

careful intra-utcrine measurements taken at varying intervals up to the tenth

and twelfth weeks show a steady diminution up to a point when the dimen-

sions of the involuting womb are really less than those of the unimpregnated

uterus. Later, the size of the organ by subsequent engorgement of the uterine

vessels is permanently increased to a slight degree. Associated with the failure

of the uterus to decrease steadily in size there are apt to bean increase in and a

prolongation of the bloody lochia, a coated tongue, and constipation. It is thus

not a difficult matter to make an early diagnosis of subinvolution ; and an early

recognition of the condition is of the greatest practical importance.

The diagnosis of subinvolution in its later stage is, unfortunately, too

often left to the gynecologist. At this time the uterus is larger than normal

and is frequently displaced, usually backward, the OS is more patulous than it

should be. and the cervix very probably is lacerated. The walls oi' the uterus

are considerably thickened, its vessels and lymphatics are enlarged, and its

endometrium has undergone interstitial and glandular hypertrophy. If invo-

lution is permanently arrested, connective-tissue development in the muscle-
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walls soon follows, the changes in the mucous membrane are permanent, and

chronic metritis and endometritis are established, to be followed perhaps by

periuterine inflammatory disease.

Treatment.—From the foregoing enumeration of the most important causes

of subinvolution it is apparent that the proper treatment of each patient will

be governed by the cause or causes that may be present retarding normal invo-

lution. While the patient is in bed the cause will usually arise from retention

within the womb of decidual or placental masses and blood-clots, or of shreds

of the membranes which may or may not be undergoing putrefactive change,

but which are always a source of danger and usually require removal. The

blood-clots accumulated within the womb can often be removed by stimulating

the uterus to contract by gently rubbing the fundus of the uterus several

times each day through the abdominal wall, followed by snug application

of the pad and binder. When this maneuvre is not followed by prompt

reduction in the size of the womb and by diminution of the loss of blood, the

cavity of the uterus must be explored with the finger; then, if required,

the curette and placental forceps should be used, followed by irrigation with

creolin or bichlorid solutions and with boiled water, and the introduction of

a strip of sterilized iodoform gauze, which should be removed and may be re-

placed at the end of forty-eight hours. When putrefactive change has begun

to take place, which is announced by fetid discharge, rapid pulse, and fever, the

necessity for curettage is absolute. Even when fetid discharge is absent the

pulse and temperature may be such as to require currettage. The temperature

chart (Fig. 141) illustrates the advantage ofremoving hypertrophied decidua. In
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Fig. 141.—Hypertrophied decidua removed with curette and placental forceps on the ninth day ; lochia

not offensive.

this case the odor of the discharges was not offensive. In the absence of signs

of decomposition the dangers of removing foreign material from the interior of

the womb are in direct proportion to the obstetrician's ignorance of antiseptic
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details. It should be remembered thai curettage employed against puerperal

infection accomplishes the most good when it ie resorted to early, and especially

after abortion. Winn infection basspread from the decomposing de'bris t" the

uterine wall the operation is less effective, and sometimes does harm by destroy-

ing the harrier of exudate which nature supplies to limit septic absorption.

[f the womb is displaced, it should be replaced, and attempts should be

made to keep it in position by the application of a lateral compress if the dis-

placement is lateral, which is noi very rare; by the Sims or the prone posi-

tion l'<>r several hours each dav if the displacement is backward; and in all

cases by regular evacuation of the bladder and bowel.

When the above treatment lias been instituted, or even when there has been

no occasion for it, the duty of the obstetrician is always to make a vaginal

examination before ceasing his attendance, noting the size and position of the

uterus, the condition of the adnexa?, and determining the nature and degree of

injuries of the cervix and vagina. If he now finds the uterus displaced, a

properly fitted pessary should be applied and carefully watched, smaller sizes

being substituted as the involution of the genitalia advances. At the same

time it is desirable to deplete the pelvic viscera by copious hot injection-.

by glycerin tampons, and by free catharsis. Septic processes in or about

the uterus should receive appropriate treatment. Advice may be needed as

to the subsequent necessity for reparative operation. The rarer causes of sub-

involntion—cardiac or hepatic diseases producing venous stasis in the pelvic

organs—should not be overlooked. The value of the regular administration

of ergot as a means for promoting more rapid involution of the uterus is

doubtful. The writer has reserved the use of ergot for those rare cases which

seem to be dependent upon either a general lack of musclc-tonus or upon the

presence of small and multiple fibroids, in which cases a pill composed of

ergotin (gr. j), quinin (gr. ij), and strychnia (gr. 75V), administered thrice

daily in conjunction with the application of the faradic current, has seemed

beneficial. Should, however, the use of ergot impair to any extent the diges-

tion or the milk-secreting functions of the individual, it i- best to discon-

tinue its use. Depletion of the pelvic viscera by the employment of copious

hot injections, of glycerin tampons, and of free catharsis is also useful in this

class of cases. Fibroid and polypoid tumors should be treated as directed

in the discussion of Puerperal Hemorrhages (p. ii<)8).

When the treatment of subinvolution is first instituted, several weeks after

the patient has left her bed, and if she complains of frequent bleeding, leucor-

rheal discharges, dragging sensations, a feeling of weight and distress in the

hack and loins, and, finally, is overtaken by the digestive, circulatory, and

reflex nervous disturbances of subacute and chronic inflammatory changes in

and about the uterus, the case demands most careful gynecological examination

and treatment, involving the repair, perhaps, of a lacerated cervix and peri-

neum, the correction of a backward displacement, or treatment directed to the

endometrium or to the periuterine structures.
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4. Hemorrhages in the Puerperium.

Excessive bleeding from the uterus within twenty-four hours after delivery

is called " post-parturn " hemorrhage. Its causes and treatment have been dis-

cussed under Dystocia (p. 128). Hemorrhage occurring later than twenty-four

hours after delivery is called " puerperal " or " secondary " hemorrhage. The

quantity of blood lost during the first eight days of the puerperium has been

stated (p. 167) to be three and a quarter pounds. Any excess of this amount

should be looked upon as abnormal. The bleeding may vary from a slightly

excessive discharge, which is the more common, to a sudden and alarming hem-

orrhage, which can as quickly be fatal or alarming in its after-effects as the

hemorrhage that sometimes occurs immediately after labor. The bloody lochia

continuing furnishes a favorable soil for the development and multiplication

of micro-organisms, and thus is an additional risk to the puerpera.

When it is noted that the bloody lochia are excessive and prolonged beyond

the third day, or when, having ceased at the usual time, there is a return,*

investigation should be instituted at once to determine the cause, since the

proper treatment of the case usually depends altogether upon accurate deter-

mination of the cause. A careful inquiry will necessitate an examination of

the uterus, its contents, its position, and of the adjacent structures.

The causes of puerperal secondary hemorrhage, arranged as nearly as may
be in the order of their frequency, are :

1. Retained secundines and blood-clots
;

2. Displacement of the uterus
;

3. Displacement of thrombi in the uterine sinuses

;

4. Relaxation of the uterus

;

5. Fibroid or polypoid tumors :

6. Hematomata;

7. Pelvic engorgement

;

8. Secondary bleeding;

9. Malignant disease.

In a series of 3000 deliveries seven cases of severe puerperal hemorrhage

were observed. The cause in two cases was over-distention of the bladder,

producing uterine displacement ; in one, retained portions of placenta ; in two,

the kidney of pregnancy ; and in two cases no cause could be found.

Retained Secundines.—The most frequent cause of hemorrhage in the

puerperium is retention of a portion of the secundines, commonly fragments

of placenta, more rarely portions of the membranes. Cases of profuse bleeding

from retained secundines are far more frequently observed after abortion or

miscarriage than after labor at term. The writer recently removed a piece of

healthy placenta from an almost moribund patient who, after a miscarriage, had

been bleeding continuously and profusely throughout a period of sixteen weeks.

The frequency of retained portions of placenta causing hemorrhage after deliv-

* A return of the bloody lochia for a day or two when the patient first rises from her bed is

of common occurrence and of no pathological significance.
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cry ;ii term, compared with retention not followed by excessive bleeding, indi-

cates that not infrequently nature successfully disposes of the remnant, in the

absence of infection, by disintegration and drainage. Martin 01
reports nine cases

of retained portions of placenta in 2960 births; in six of the nine cases there was

not even an excess of the lochia, and in but two was the hemorrhage Bevere.

The frequency of retained membranes is much greater, analysis of various

statistics giving a proportion of about 5 per cent. But the frequency and

probability of hemorrhage produced thereby are by no means so certain, clin-

ical testimony on this point being at variance. It is reasonable to believe that

retention of considerable portions of the membranes favors the accumulation in

the uterus of blood-clots which may be of sufficient size to prevent firm con-

traction, and thus indirectly the retained membranes may be responsible foi

bleeding, which, however, is seldom profuse enough to endanger life.

Fig. 1-12.—Retained hypertrophied deciduae (New York Hospital Cabinet).

When considerable portions of the decidua are retained, whether hypertro-

phied during pregnancy or after labor, and when to these are added, as is very

common, clot-formations of fibrin and blood, an excessive and prolonged lochial

discharge is almost certain to result (Fig. 142). Syphilitic endometritis, occur-

ring either during pregnancy or after labor, is a frequent cause of hypertrophied

decidua.62

Should a large blood-clot be retained in the uterus, the bloody flow may
almost cease, and be replaced by a watery discharge; within a few days there

may be a sudden discharge of disintegrated, followed by bright, blood in such

large quantity as to cause the patient's death within an hour. A case of this

kind has been reported by Parvin.

The so-called ''placental and decidual polypoid tumors," having their

origin in the puerperium and causing hemorrhage, are really layers of clotted

blood or fibrin deposited upon fragments of the secundines or upon a rough-
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ened placental site. These fibrin-formations 63 may in very rare cases become

malignant, as will be pointed out later. Remy 64 has recorded an interesting

case of inversion of the uterus in the third week due to the efforts of the uterus

to expel retained fragments of the placenta.

Diagnosis and Treatment.—Careful management of the third stage of labor

always includes an inspection of the placenta and of the membranes, to deter-

mine whether any portions of either have been retained in the uterus. When
there has been an accessory placental growth—either succenturiata, which has

blood-vessel communications with the main placental growth and is therefore

functionally active, or spuria, which has no such connection—the diagnosis is,

of course, very difficult, and in the latter case is practically impossible. The

succenturiate placenta can be diagnosticated by examining the membranes with

transmitted light, and observing large vessels passing from the circumference

of the main placenta through the membranes and terminating in torn extrem-

ities where they have been detached from the accessory growth.

So commonly is puerperal hemorrhage due to retained secundines that it is

usually justifiable at once to explore the uterine cavity when the bleeding is

profuse ; vaginal and abdominal examination will disclose a failure in the nor-

mal diminution in size of the uterine body. If the cervix is retracted, which

is unusual when the uterus contains material that should have been thrown off,

Hegar's or branched dilators may be employed to open it sufficiently for the

introduction of the finger, and by bimanual examination the interior of the

uterus should be explored. Fragments of retained secundines may thus be

removed, followed by thorough curettage, removal of dislodged particles by

placental forceps, and an intra-uterine douche of sublimate solution (1 : 4000),

followed by boiled water, or of creolin (2 per cent, solution). When treatment

is undertaken after involution has advanced, and the size of the uterus renders

the introduction of the finger difficult, the curette and forceps cautiously but

thoroughly used will suffice.

Uterine Displacements.—The puerperal uterus may become displaced

backward, forward, upward, downward, laterally, or more rarely it may be

inverted. From a clinical standpoint it is desirable to consider abnormalities

in the position of the uterus according as the symptoms occur early or late in

the puerperium.

The normal position of the uterus immediately after labor is marked ante-

version with prolapse, especially of its lower segment. During the first

twenty-four hours its retraction elevates the body of the womb to its natural

position of anteversion, and the fundus, from the large size of the organ, moves

freely about from side to side, rendering a displacement likely of occurrence

if the woman is kept lying in one position, or when the bowel or the bladder

is permitted to become over-distended, or when a compress and binder have

improperly been applied. The residt of such displacement is occlusion of the

uterine canal by angulation-stenosis, with consequent retention of the lochial

discharge and the accumulation of blood-clots, which, if they do not undergo

putrefactive changes and expose the patient to the dangers of infection, lead to
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subinvolution of the womb by mechanically preventing contraction and pro-

moting a passive congestion of the organ. The I «
«*

-1 1 i
.-

1 1 flow, which ut first may
have been diminished and very watery, finally, after a few days, reappears, at

first very dark, then bright red, and usually profuse, and in rare instances there

may be alarming hemorrhage.

The angulation produced by a flexion of the womb either forward, back-

ward, or lateral while the patient is yet in bed diminishes the lochia! flow

until it may almost wholly cease, the blood being retained in the uterine

cavity. Very commonly under these circumstances there occur putrefactive

changes accompanied by elevated temperature, rapid pulse, and other signs of

putrid absorption. Such cases are repeatedly observed, and when, as should

always be dune, an intra-uterine douche is given, the first introduction of the

syringe-nozzle corrects the angulation, and is at once followed by a sadden

gush of offensive fluid containing shreds of necrotic decidua and blood-clots.

The displacement interferes also with involution, as previously stated, and

favors the retention and hypertrophy of decidua; hence the irrigation should

always be followed by curettage. Cases which escape infection, but ultimately

lead to engorgement of the pelvic and uterine vessels, are followed l>v 1 deed-

ing more or less profuse. Usually the How is moderate but persistent, and

after a time the patient is reduced in strength. Occasionally a sudden and

alarming loss of blood will occur. In addition to exploration of the uterine

cavity, the condition of the bowel and the bladder should receive attention,

and by the careful adjustment of a properly-placed pad and binder the dis-

placement can often be corrected. The displacement caused by an over-

distended bladder is almost invariably upward and to the right. The nurse

should receive minute instructions as to the manner of adjusting the pad, and

when the displacement is lateral she should be taught to press the uterus

toward the median line and to reapply the pad several times each day.

Inversion of the puerperal uterus usually occurs immediately or soon after

labor, but it may occur during the puerperium, even s«> late as the third week,

as happened in the case reported by liemy.65

The runs,- of this rare accident may be severe straining at stool, or efforts

of the womb to expel a foreign body, such as a polypoid tumor or a large

piece of placenta. The diagnosis and tr< <ifin< nt of inversion of the uterus have

been discussed (pp. 148, 1 •"><>). It remains only to be stated here that when this

accident first occurs several days after delivery, it should bo borne in mind

that the inverted uterus is especially likely to be mi-taken for a polypoid

tumor, from which it is readily diagnosticated by bimanual and rectal exam-

ination and by an attempt to pass a uterine sound. Other conditions to be

remembered, which under some circumstances simulate an inverted uterus, are

hematoma of the vulva, of the vagina, or of the cervix, prolapse of the uterus

and possibly vaginal enterocele.

Displacement of the uterus at a later period of the puerperium is usually

retroflexUm or retroversion (PI. 43), with varying degrees of prolaps .

The cause of the displacement i- almost invariably subinvolution, not only
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of the uterus, but also of its ligaments and of the vagina. The injury of the

vagina which contributes to the displacement is a neglected laceration of the

pelvic fascia and the levatores ani muscles. In very rare cases, when these

injuries have been very severe and the entire attachment of the vagina has

been severed, premature getting up and prolonged straining at stool or the

lifting of heavy weights have caused complete prolapse of the puerperal uterus.

The treatment of such displacements belongs to gynecology and comprises

curetting and packing the uterus with gauze, followed by plastic operations on

the vagina, or one of the operations devised for suspending or fixing the

uterus in its normal position.

Separation or Disintegration of Thrombi in the Sinuses at the Pla-

cental Site.—Alarming hemorrhage may follow either of these accidents even

so late as two or three weeks after delivery. Separation may occur when the

patient is permitted to assume an upright posture or is allowed to get out of

bed soon after labor. After the third day this danger would appear very

slight, since in several thousand cases at the Preston Retreat, Philadelphia,

where it has been customary for the nurse to help the patient to the commode

rolled to the bedside, no such accident has been recorded.

Disintegration of clots leading to dangerous hemorrhage sometimes accom-

panies puerperal infection which has produced necrotic changes in the thrombi.

Hemorrhage may occur spontaneously in these cases, and it has been observed

in the course of treatment when the cavity of the womb is curetted. When
alarming bleeding occurs soon after delivery and the uterus is found empty,

dislodgement of thrombi should be suspected, and the bleeding should be con-

trolled by an intra-uterine tampon of iodoform gauze. The same treatment is

applicable to hemorrhage from disintegration of thrombi.

Relaxation of the Uterus.—Hemorrhage from this cause, and of severe

type, may rarely occur within the first three days after labor. It may be a

sudden outpouring of blood, or, the cervix being obstructed by a clot, the blood

may accumulate in the uterus, in which case the patient's condition of faintness

and the pain caused by the over-distention of the uterus may be the only signs

of the accident until the size of the uterus is ascertained by palpation. Bleed-

ing so sudden and alarming as this is invariably due to relaxation of the uterus.

This accident, which is of rare occurrence, is usually found in women of

lowered vitality and muscular weakness. One case of the writer's, occurring

forty-eight hours after labor, was doubtless due to the exhaustion and relaxa-

tion following vigorous purgation and the free use of chloral and veratrum in

the treatment of violent eclamptic attacks during labor. In two other cases

the hemorrhage occurred ten and twelve hours respectively after the delivery

of twins. Sudden and profound emotion has been followed by profuse hemor-

rhage, probably the result of relaxation, although alteration in blood-pressure

has been claimed to produce it. Hemorrhage due to relaxation of the womb
should be treated promptly by emptying the womb by expression or by the

introduction of the hand, followed by the usual means of controlling bleeding



PATHOLOGY OF THE PUEBPEBIUM. 269

immediately after labor, resorting, if need be, to the employment of an intra-

uterine iodoform-gauze tampon.

Fibroids.—The dangers of uterine fibroid tumors complicating the puer-

perium are twofold. The greater danger is the possibility of the tumor under-

going necrotic change and septic absorption from the sudden diminution of its

blood-supply during the processes of involution of the uterus. The Lesser

danger, yel >f greal importance, is the hemorrhage it may occasion, rarely

profuse, I » 1 1 1 usually sufficiently prolonged to impair seriously the patient's

strength and health. Hemorrhage is very prone to occur when the tumor

is submucous or pedunculated. Interstitial and subperitoneal tumors may not

be productive of* hemorrhage, but they may undergo the sloughing change

just referred to, and, besides, may so thin the uterine wall a- to add the risk

of perforation when the uterine cavity is being explored by the curette or

other instrument.

Tlic diagnosis of fibroid tumors in the puerperal uterus can be made by

intra-uterine and bimanual examination. It", when a tumor is discovered, hem-

orrhage is the only complication present, it may be controlled temporarily, if

not profuse, by the daily use of ergot, strychnia, hydrastis, and the faradic

current. Should the tumor be polypoid, it is best to remove it by the wire

ecraseur and scissors. If sloughing has occurred, which is announced by a foul

discharge, this treatment, or removal of the tumor by the blunt curette, care

being taken not to perforate the uterine wall, or hysterectomy, is imperative.

Should interstitial or subperitoneal tumors become necrotic and threaten sepsis,

hysterectomy is indicated.

Hematoma.—Hematoma in the puerperium has been discussed on page 195.

Pelvic Congestion.—Pelvic congestion from any cause may occasion

hemorrhage of varying severity in the puerperium. The increased blood-

supply to the pelvic organs and the return for a few days of the bloody lochia

when the puerperal woman first rises from her bed constitute a frequent and

physiological example of the occurrence of pelvic congestion. "When the

bleeding is prolonged beyond a few days, a pathological condition should be

looked for in subinvolution with uterine displacement, in periuterine inflam-

mation, or in a too early resumption of, or desire for, sexual intercourse.

Occasionally other causes may be discovered, such as an accumulation of fecal

masses in the rectum, an intrapelvic tumor, or disease of the liver, kidneys.

or heart.

Secondary Bleeding.—Rare cases have been recorded of rupture of an

artery or a vein by erosion, and of hematomata and secondary hemorrhage

following lacerations, in which eases the bleeding was controlled temporarily

by the pressure of the child's head during labor. In such cases the bleed-

ing vessel should, if possible, be found and ligated : otherwise a firm antisep-

tic tampon is the only recourse.

Hemorrhage from malignant disease is of rare occurrence, since malig-

nant diseases of the uterus, cither carcinoma or sarcoma, usually prevent con-

ception. Digital examination will at once make the diagnosis oi' malignant
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disease of the cervix, and the hemorrhage may be controlled by a vaginal

tampon frequently renewed until the advisability of hysterectomy has been

considered.

Cancer within the body of the womb complicating the puerperium is also

rare. Whether in most cases the disease exists prior to impregnation, as insisted

upon by Veit, or whether it develops after labor, either at the placental site

or in the decidua, is not by any means certain. In either case death ensues

within a few weeks or months. M tiller
66 found, in an analysis of 577 cases of

carcinoma of the uterus treated in Gusserow's clinic, that in 8.14 per cent, the

disease developed during pregnancy or the puerperium. Cases of malignant

disease developed at the placental site have been reported by Chiari,67 Kucher,68

and others. Gaylord * collected 55 cases of cancer of the placental site.

Von Kahlden 69 described a case of malignant degeneration of a placental

polyp in which case death occurred eleven weeks after delivery.

The two forms of malignant disease that have been thoroughly studied in

recent years are : (a) Syncytial cancer originating from the syncytial cells of

the chorionic villi; and (6) malignant deciduoma (deciduosarcoma), a sar-

comatous degeneration of the decidua. The former is more frequent than

the latter, and both are characterized by early and wide-spread metastases.

Gottschalk 70 reviews 10 cases of malignant deciduoma, of which eight had

previously been reported, and he records a case (a vi-para aet. forty-two) in

which, the recurring hemorrhages not being relieved by repeated curettage, he

dilated the cervix and examined microscopically the scrapings from the

placental site. Sarcomatous new growths of the fimbriae of the placenta were

found. Although the patient's general condition was bad and her temperature

was 104J° F., the uterus and ovaries were removed eight weeks after delivery,

and recovery followed. Bacon n described in detail a case of deciduoma malig-

num, and gives a table of all the cases reported, fifteen in number, of tumors

composed of elements derived from decidual cells, and five cases of tumors com-

posed of elements derived from chorionic villi. He points out the important

clinical fact that half of the cases followed molar pregnancy, and in support

of the notion that the tumors began during pregnancy he states that in twelve

out of 18 cases the hemorrhage was known to have appeared almost imme-

diately after labor or abortion. As to prognosis, he says, " All cases have ter-

minated fatally except two which have been reported this year. In one of

these cases, that of Nove-Josserand, the uterus has been removed. In three

previous cases this operation was done in vain. The other non-fatal case was

Menge's patient, who received a simple curettement of the uterus. The fur-

ther report of this case will be of special interest."

When continued hemorrhages are not relieved by the curette and are not

traceable to constitutional disturbances or to other evident local causes, the

possibility of malignant disease should be thought of, and the scrapings should

be subjected to critical microscopical analysis. The result of malignant disease

of the puerperal uterus in the reported cases has, with one exception, been a

* Trans. Section on Gynecol., CAleye. of Physicians, Phila., 1898.
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rapidly fatal termination, excepl when the uterus was wholly removed. Thia

fad [mints to extirpation as being the only rational treatment when n positive

diagnosis of malignancy has been made sufficiently early. Should the hemor-

rhage meanwhile be profuse and alarming, the intra-uterine gauze-tampon may

be employed.

Among other conditions very rarely causing puerperal hemorrhage Bhould

be included profound emotion, syphilis, chlorosis, scurvy, nephritis, and

malaria. Hemorrhage due to either of the blood-dyscrasiae is probably the

result of changes in the blood preventing the formation of obliterating coagula

(( tazeaux).

There is yet some difference of opinion as to malaria being a factor in

puerperal bleeding. Billon in his inaugural thesis (Paris, 1883) denies anv

such influence alter carefully analyzing 90 cases. Liegeois, however,72 de-

scribes such a case, and the writer recently observed a case of free bleeding

apparently due to this cause. It has been pointed out by Winckel 73 that free

bleeding often follows the determination of blood to the internal organs by a

chill, which fact may explain the hemorrhage observed in some cases of

malaria.

5. Anomalies of the Nipples and the Breasts.

The anomalies of the nipples are of clinical importance by reason of their

relation to inflammation of the breast during lactation. In ninety-seven cases

of puerperal mastitis Birket 74 found imperfect development of the nipples in

forty-eight.

Athelia, or absence of the nipple, is sometimes congenital ; it may be the

result of traumatism or of suppuration of the breast in the new-born infant.

Microthelia is the name given to small, ill-developed, or sunken nipples.

Microthelia is by no means uncommon ; it may be the result of a congenital

detect, or the condition may be acquired from the wearing of faulty clothing or

of corsets compressing the breasts and flattening or even invaginating the

nipples. The accompanying illustration (Fig. 143) shows diagrammatic-ally

several varieties of badly-shaped and ill-developed nipples which interfere with

suckling. The sunken or invaginated nipple cannot readily be grasped by the

infant's mouth, and the insufficient flow of milk aggravates the child and lead-

to vigorous biting and tugging, which arc soon followed by erosion or fissures

of the nipple. When the infant takes the mushroom-shaped nipple int< • its

mouth the narrow base of the attachment of the nipple to the breast is further

occluded and thus a free flow of milk is prevented, and traumatism of the

nipple follows the increased efforts of the child. The treatment of microthelia

will be referred to later.

Polythelia.—In polythelia—supernumerary nipples—the multiple nipple-

are usually found in a line running downward and inward or upward and out-

ward, analogous to the situation of the nipples in the lower animals. Bruce 74

found supernumerary nipples relatively frequent among women—4.8 per cent

in 104 women.
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Amazia, or congenital absence of one or of both breasts, is an extremely

rare anomaly. According to Delbert, the absence of one breast has been

observed only in women, and the absence of both breasts occurs only in mon-

sters having usually other deformities incompatible with life.

Micromazia, or small breast, which is a defect very much more frequent

than amazia, is sometimes associated with an infantile uterus.

Fig. 143.—Faulty development of the nipple.

Polymazia, or supernumerary mammary glands, is an anomaly more fre-

quent than amazia. The multiple breasts may vary from a small nodule of

glandular tissue to a fully-developed breast capable of nourishing an infant.

Although sometimes situated in the axilla, on the back, or on the thigh, the

glands are commonly seated upon the anterior wall of the chest.

6. Disease of the Nipples.

Sore Nipples.—Under the term "sore nipples" is usually described a

group of inflammatory conditions of the nipple varying in severity from a

simple yet painful erythema to erosions, ulcers, and fissures that may occasion

so great distress as absolutely to contra-indicate nursing. Clinically, sore nip-

ples are of the greatest importance on account of their close relation to mastitis

and mammary abscess. When the irritation of the nipple passes beyond simple

erythema, the epithelium is denuded at one or more points, leaving the under-

lying papilla? unprotected. Within a few hours there is likely to appear an

erosion (PI. 47) situated most often upon the apex of the nipple, next in fre-

quency upon the sides, and least frequently at the base of the nipple. If at

this time proper curative treatment is neglected, the erosions are often con-

verted into fissures.

When the natural divisions between the papillae at the summit of the nipple

are deeper, broader, and larger than normal, the removal of the overlying
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Diseases of the Nipple: Erosion of the nipple (from a phutograph).
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epithelium by the lips and tongue of the child in theacl of sucking leaves deep

fissures which are very troublesome, cause intense pain, and often bleed :ii each

nursing. Fissures situated at the base of the nipple, al the junction of 1 1
1<-

nipple and the areola, arc usually semilunar in shape ; they arc often the ruost

difficult to heal, because the ad of sucking almost always separates their i d

ami thus al each repented nursing they grow deeper and extend more and more

around the nipple, sometimes even penetrating a milk-dud and leaving a ruilk-

fistula. Rarely the 1 1

i

|

>

| > 1

«

* is thus partially, <>r even wholly, amputated.

The frequency of fissures of the nipple is estimated by Kehrer ;i- II per

cent, in primiparse, in whom sore nipples are certainly inure frequent than in

multipara1
. Hi'ihner states that 51 percent, of nursing mothers between the

third and the fifth day will have fissured nipple-. Wmckel found seventy-two

among 150 nurses. Dluski 78 found one hundred and eighty-one ca-cs. ninetv-

nine being slight, in 433 recently-confined women in Baudelocque's clinic.

Women with delicate skin, particularly blondes, are more liable to have sore

nipples. The frequency, certainly of* severe cases, is doubtless in some measure

dependent upon the degree of cleanliness and care of the nipples in the early

days of lactation.

Etiology.—The anatomical structure of the nipple, particularly when there

are developmental defects, predisposes the organ to inflammation, on account

of the injury it is likely to receive during the act of sucking. The delicate

epithelial covering of the nipple, being softened and macerated in the child's

mouth, is then readily removed at various points, leaving the papilla? unpro-

tected and bathed with milk and often with blood, both of which are excellent

media for the growth and development of micro-organisms. When the nipples

are misshapen, short, or inverted (Fig. 143), the infant is unable readily

to grasp the nipple with its mouth, and efforts at sucking are consequently

more violent and the traumatisms to the nipple are thereby correspondingly

increased. While some authors consider the traumatism of sucking the

most important element in the etiology of sore nipples, others lay most stress

upon bacterial invasion from the nurse's or the mother's lingers, from -oiled

cloths, and often from the child's mouth. The truth doubtless lies, as is so

often the ease, in the middle ground. The trauma lessens the resistance of

the nipple-structures to invasion by micro-organisms, and when scrupulous

cleanliness of both the nipple and the infant's mouth is neglected a slight irri-

tation becomes an infected wound. Bumm 77 frequently found in fissured nip-

ples bacilli and cocci, and even the staphylococcus aureus and albus, when there

was no adjacent inflammation.

Symptoms.—From the third to the fifth day of the puerperium the ulceration

at some point of the nipple usually appears, accompanied by very severe pain,

and in nervous individuals easily responding to reflex irritation, or when the

-ore is infected, the temperature may rise as high a- L04 F. or higher, and

may even be accompanied by convulsive movements. The nervous irritation

and the apprehension of the excruciating pain occasioned l>v nursing some-

times prevents sleep and seriously interferes with the appetite and digestion.

IS
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Treatment.—The prophylaxis should begin in the latter months of preg-

nancy. Pressure upon the nipples by corsets and by clothing must be avoided.

The nipples should be washed morning and evening with a bland soap and

water, followed by inunction with cacao-butter, lanolin, or sweet oil, and once

each day they should be treated with a saturated solution of alum or with a 50

per cent, solution of glycerol of tannin. When the latter is used the patient's

underclothing should be protected from being soiled by the tannin. If the

nipple is invaginated, attempts may be made to draw it out with the fingers,

or, what is more effective, by buccal suction or by the application over the

nipple of the mouth of a bottle just emptied of hot water. These manipula-

tions are to be employed only in the last months of pregnancy, since they can

cause premature termination of pregnancy. Layers of adhesive plaster around

the nipple, 4 centimeters (1| inches) in width and 13 millimeters (J inch) thick,

may be worn some months before labor. When these measures fail, if the mal-

formation and shortness of the nipple are not too great, and if it is especially

urgent that the mother should nurse her child, the operation of mammillaplasty,

first suggested by Kehrer, will improve the defect. Williams 78 thus describes

the operation : "A circular strip of skin, together with the subjacent fibro-fatty

tissue, is excised from the prominent cutaneous fold surrounding the depressed

nipple; or, instead of a circular strip, two crescentic pieces may be removed

(Kehrer). Care should be taken to avoid injuring the subjacent ducts ; this

will be rendered almost impossible by keeping the incisions external to the

areola. On suturing together the opposite cut edges of the mammillary and

mammary skin the nipple will be pulled into its proper position. In a case

reported by Herman 79 the operation resulted in a permanent cure. Of course,

not much good can be expected from this proceeding when the nipple is

congenitally stunted and malformed."

From the earliest period of lactation close attention to cleanliness of the

nipple and of the child's mouth is of the greatest importance. At least once a

day, preferably oftener, the child's mouth should be washed with a saturated

solution of boric acid or of borax. Before and after each nursing, which should

be at regular intervals, the nipples are to be washed gently but thoroughly with

absorbent cotton and the boric-acid solution and carefully dried. If the epi-

thelium is at all inflamed, the nipples, after nursing, should be covered with

a protective ointment. For this purpose either of the following ointments,

spread upon a clean piece of lint or waxed paper, will be useful

:

1^. Acidi borici, gr. xx
;

Olei ricini,

Bismuthi subnitratis, aa 3ij.

Or,

I^j. Tincturse benzoini composite, gr. xv
;

Olei olivse, 3ij
;

Lanolin, 3vj.
80

Or the nipple may be covered with lint wet with dilute lead-water—a plan
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having the disadvantage of necessitating thorough washing from the 1 1 1 j
»
j * ]

«

-

of every trace of the lead lotion before the child nurses. The distilled extract

of witch-hazel diluted with three or lour parts of water the writer has found

especially useful, alternating this lotion with the bismuth paste.

When the epithelium is eroded al several points or in one large area, fol-

lowing the same precautionary cleansiug before and alter nursing, the oint-

ments above referred to, or either of the following, may be used: Iodoform,

gr. x; oxide-of-zinc ointment, §ssj or, [chthyol, ."j
;
lanolin and glycerin,

ail oiss ; olive oil, 3iiss. The compound tincture of benzoin, or a 10-graiu

solution of silver nitrate, painted on with a brush, will sometimes be useful.

Powdered tannic acid dusted over the raw surface, and kept in place by a -mall

circular piece of lint smeared with cosmolin, i- highly praised by Garrigues.81

For a distinct and deep fissure, whether situated at the apex or the base of

the nipple, the solid stick of nitrate of silver, applied carefully and only to the

Fig. hi.—The Y-bandage (Hilton Lying-in Hospital).

fissure, is perhaps the most efficient treatment. This application may often

with advantage be followed a day later by careful coaptation of the surfaces

of the fissure by pressure with the fingers, the coaptation being thus main-

tained until the fissure is permanently held together by a few drop- ,,{' col-

lodion and a thin film of absorbent cotton.

While one or more of these local applications arc being carried out it i< always

desirable to resort to a mammary binder (see Fig. 147, p. 270) and to relieve

somewhat the mother's pain and prevent further injury to the nipple 1>\- using

a nipple-shield. Of the numerous varieties of shields, that figured in the illus-

tration (Fig. 14-"))—a glass bell with a soft-rubber nipple— i- most useful. The

shield should always be taken apart after nursing, be cleansed thoroughly, and

be kepi immersed in a tumbler containing boric-acid solution. It i- desirable

also occasionally to wash the shield in a 5 per cent, carbolic solution or to boil

the glass bell for twenty minute-. Persistence on the part of both nurse and

mother will often overcome the child's aversion to a shield, particularly if the
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glass bell of the shield is tightly applied to the areola and partially filled with

milk by stroking the breast before the rubber nipple is placed in the child's

mouth. If the shield can be used, much has been gained toward the preven-

tion of more serious trouble in the breasts by thus avoiding congestion and

engorgement of the glands—an accident not unlikely to occur if the extreme

pain of suckling makes it necessary to give up nursing, and if at the same

time the nurse is not skilled in preventing mammary
engorgement by massage (PI. 48), a measure, when the

manipulations are skilfully performed, vastly superior to

the breast-pump. The nipple-shield, however, should

not be used in case the fissure is so situated that the

action of the shield is observed to aggravate the condi-

tion by pulling open the fissure, thus failing to relieve

the mother's pain each time the child sucks. Fissures

located at the base of the nipple will sometimes be aggra-

vated by the shield. The shield should be given up at

fig. no.-Nippie-shieid.
the earliest possible moment after the nipple has healed.

Sometimes it will be necessary for a few days to remove the child wholly

from the nursing breast. Usually twenty-four hours will be sufficient to allow

the fissures to heal under appropriate treatment, but in severe cases, when

mammary inflammation is threatened, three or four days may be required.

Meanwhile massage and other means to prevent mastitis are to be employed.

In very exceptional cases nothing short of artificial feeding and drying up of

the breasts will give permanent relief—a defeat not to be permitted except in

the presence of an imminent mammary abscess or when the epithelium of the

patient's mammary glands and the nipples have proved, on the one hand, un-

equal to a sufficient supply of milk, and, on the other hand, incapable of tole-

rating the more active biting and tugging of the infant at the nipple, which

efforts continue to destroy the epithelial covering of the nipple.

Abscess of the Nipple.—There has been described 82 a deep inflammation

of the nipples that undergoes resolution or, more often, results in the forma-

tion of a small abscess either in the lactiferous ducts or in the connective tissue

of the nipple. This affection is a very rare one. If pus forms in the ducts,

it is evacuated spontaneously through the apertures of the ducts; if the abscess

is confined to the connective tissue, the nipple enlarges, and becomes very red

and tender, which changes are often soon followed by a spontaneous opening

;

when the opening is delayed an incision should be made on the circumference

of the nipple, after which there is rapid healing. Lactation should be inter-

rupted for a few days until there is no longer a trace of pus.

Eczema.—Eczematous affections of the nipple and the areola sometimes

spread to the adjacent integument of the breast; these affections are often dif-

ficult to cure, weaning being necessary in some stubborn cases. Stumpf,83 who

has thrown the light of bacteriology upon the clinical fact that eczema of the

nipple sometimes leads to mammary abscess, demonstrated the presence in

eczema of the breast and nipple of a staphylococcus, probably pyogenes aureus
;
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he found the same micro-organism in the milk of those affected, and he

believes that the reinfection thus occurring explains tin- stubborn character of

the disease.

Treatment.— Protective ointments containing zinc, salicylic •
i <

- 1 < 1 , or carbolic

add are useful in some cases; in other cases more active remedies, such as

resorcin, nitrate of silver, or corrosive sublimate, should be employed, care

being taken always to wash the nipple thoroughly before nursing.

The breast is sometimes affected with scabies, and occasionally with herpes

zoster. Syphilitic ulcers should be recognized promptly, and should receive

local and constitutional specific treatment. When the child presents no evi-

dence of syphilis weaning is imperative.

7. Diseases of the Breasts.

Congestion and Engorgement of the Mammary Glands.—At the first

appearance of the flow of milk, and thereafter throughout the lactation period.

especially during the first two weeks, it is not uncommon suddenly to find the

Fig. 146.—Breast-pump.

breasts engorged with milk, accompanied sometimes by pain and tenderness

and a slight rise in temperature; or the reaction may be so slight as to occasion

only distress and a sense of fulness of the mammary glands. Hypersecretion

of milk and exposure to cold are commonly the causes of this condition, which

is promptly relieved by removing the excessive amount of milk in the breast

and by preventing further engorgement. The over-distention of the gland is

relieved by more frequent application of the infant to the breast, by massage,

or by the breast-pump. Of the various breast-pumps offered in the shop-.

that called the " Euglish " (Fig. 146) is the most desirable and efficient

Further engorgement will be prevented by the administration of one or two

full doses of a saline purge to obtain free catharsis, and by compression of the

breasts with a mammary hinder.

Support and Compression ofthe Breasts.—Various means have Keen devised

for obtaining compression of the breasts. Strapping with strips o{ adhesive

plaster, the roller bandage, painting the breasts with contractile collodion, and

the various types of mammary binders are means each of which has its cham-

pions. As a matter of fact, with the exception of adhesive plaster, with which

it is not easy to obtain persistent uniform compression, and which is trouble-
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some on account of the painful excoriations of the skin produced, each of

these means is specially useful under certain circumstances, and each, therefore,

has its special indications. It is the writer's custom in both hospital and pri-

vate practice to apply a mammary binder to every puerperal patient when the

milk-flow is beginning to be established. At this time support, not compres-

sion, of the breasts is desired. For this purpose the Murphy binder (see Fig.

121, and description, page 174) is ordinarily used, because of its simplicity,

efficiency, and ready manufacture. When, however, the nipples are stunted or

otherwise ill-developed, the Murphy binder has the, disadvantage of aggra-

vating the defect by firmly compressing the nipple against the breast, and by

increasing the heat and moisture of the nipples, both of which effects render

sore nipples more liable of occurrence. To escape these disadvantages the writer

has some of these bandages made with an opening about the size of a silver half-

dollar over each nipple (Fig. 147). The margins of the openings are button-

hole stitched. This modified bandage is used when the nipples are stunted or are

inverted or when it is necessary to make applications to eroded nipples—such,

for example, as the bismuth paste or the witch-hazel lotion. The nipple, after

being cleansed, is smeared with the paste, and a disk of clean waxed paper with

a film of the paste at its centre is placed over the nipple, after which the band-

age is applied. The infant may now be nursed, or repeated applications of a

lotion may be made, without loosening the bandage. Should the nipple and

the areola show any evidences of edema, which will sometimes happen when

the bandage is too tightly applied, the swelling will be relieved by loosening

the bandage and, if necessary, by pinning over each opening a strip of muslin

only slightly compressing the nipple.

When it is desired to compress the breasts firmly, as in threatened mastitis

and after massage, a straight strip of unbleached muslin tightly encircling

the chest over the breasts, or the Y-bandage (Boston Lying-in Hospital), is

preferred (Fig. 144). The latter is applied as indicated in Figure 148.

After dusting the surface of the breast with powdered starch or other bland

dusting-powder, the base of the Y is drawn beneath the patient's back until

the apex of the fork is external to the outer edge of the breast. The patient

now lifts upward and toward each other the two breasts, and the lower arm

of the fork is snugly drawn across the chest beneath the breasts, the inferior

border of this arm extending at least an inch below the margin of the

glandular tissue. The free end of the arm is now pinned to the free end of

the strip that has passed beneath the back, and the inferior border is pre-

vented from slipping upward by two safety-pins attaching it to the abdominal

binder. The upper arm of the fork is then drawn across the chest above the

breasts, the upper border of this arm extending an inch beyond the glandular

tissue of the breast, and the free end of the arm is pinned to the end of the

strip passing behind the back. The upper border of this arm is prevented

from slipping by pinning it to the shoulder-straps. To secure smoothness of

the bandage and uniform pressure of the breasts, safety-pins are now applied

where the two arms of the bandage join each other under the axillae; the
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Fig. 147.—Modified Murphy breast-binder. Fig. 148.—The Y -bandage (Boston Lying-in Hospital).

Fig. 149.—Roller bandage applied to both breasts. Fig. 150.—Roller bandage applied to one breast
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pinning should be from the axilla toward the areola in order to decrease the

pressure of the bandage gradually as the nipple is approached. A folded

towel covered with a layer of absorbent cotton is now placed between the

breasts to exert pressure upon their inner surfaces, and the two arms of the

bandage are brought together and fastened between the breasts by means of a

safety-pin. This bandage, when properly applied, should exert so much

compression of the breasts that milk soon begins to flow from the nipple.

The bandage will therefore occasion considerable pain, making it necessary to

loosen it after a few hours. It should be worn for several days, with a degree

of compression only short of producing pain. After all signs of inflammation

have subsided the Murphy binder may be substituted.

Ordinarily the two bandages just described will serve the purpose of sup-

port or of compression of the breasts. When, however, it is desired permanently

to discontinue lactation, and to dry up the breasts when abscess is threatened,

the degree of compression needed is best obtained by a tight roller bandage

(Figs. 149, 150) or, what is even more efficient, though very painful, by

a dressing of contractile collodion. A circular piece of material sold in the

shops under the name of " silk illusion " is applied to the breast, and should

extend 2 or 3 inches beyond its periphery, with a central opening for

the nipple and areola. To prevent puckering and to secure close adaptation

to the contour of the breast, the material is cut at intervals of an inch or more

from the periphery toward and halfway to the central opening. The breast

is smoothly covered with the circular piece of illusion thus prepared, and a

thin layer of collodion is applied and allowed to dry. Successive layers of

collodion will give any amount of compression desired. Notwithstanding

every precaution a circle of blisters around the periphery of the dressing is

likely to occur. This disadvantage, and the possible necessity of releasing the

breast temporarily for practising massage when compression fails to drain

the breast, make the collodion dressing of doubtful utility. A very firmly

applied Y-bandage or the roller bandage is almost as efficient and certainly

is less troublesome and less painful.

Massage of the Breasts.—To achieve the best results from manipulation of

the breasts it is necessary to know its limitations as well as its indications, and

more important than all is an intimate knowledge of its technique. The

physician should give the matter his personal attention when there is not at

hand a nurse upon whom he can rely for its proper performance. The im-

portant contra-indication to breast-massage is interstitial inflammation of thp

breasts. It is a method of treatment of great value for the relief of pain and

tension in the breasts, due to engorgement with milk when the infant fails to

empty the breast properly, especially when the nipple is sore. Breast-massage

is also useful in mastitis to empty the gland-acini of their contents, and even

of pus in the early stage of parenchymatous abscess ; thus it has often saved

the anxiety, pain, and sequelee of lancing such an abscess.

Technique of Breast-massage.—After cleansing the breast the entire skin-

surface of the breast is anointed with a lubricant, preferably with camphorated
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or carbolized oil. It is the writer's practice either himself to perform or to

teach his nurse four distinct manipulations. The firsi mauipnlatiou i- one

of gentle and quickly-repeated strokes of the finger-tips (PI. 48, Fig. 1 ).

The breasl can conveniently be supported during the manipulation by the

patient placing her forearm under the breast, drawing the breasl upward, and

supporting it. Starting at the periphery of the gland, the fingers are separated

ami are brought together a- the tip- of tin- fingers terminate the stroke at the

nipple. Each segment <>f the gland should thus be rapidly stroked in su<

sion, paying particular attention to the region <>f the nipple, and, short of

producing much pain, the pressure <>f the finger-tip- should gradually be

increased.

After this manipulation has been practised for about five minutes and pain is

no longer experienced, the operator supports the breast in the palm of one band

pla «d under the indurated -put, ami with the fingers of the other hand this

spd i> again stroked toward the nipple, using deeper and firmer pressure

(PI. l8, Fig. 2). Each nodule of induration is thus treated in succession.

T\.e palm of the hand is next placed fiat upon tin- inflamed portion of the

breast 'PI. 48, Fig. 3), and is then slightly inclined toward the periphery of

the breast ; steady and gentle pressure is now made downward against tin- chest-

wall, the pressure being greater under the outer margin of the hand—that

is, at tt:e periphery of the gland. After a few moments of steady pie-sure

gentle rotary movements of the hand are practised over the lump. Pressure

and rotation of the hand are thus alternated for a few minutes or until the

patient complains of pain, when the stroking movements (PI. 48. Fig. 1) are

renewed for a short time.

Finally, the hreast is grasped firmly with both hands in such a manner as

to encircle the breast completely (PI. 48, Fig. 4) ; the whole gland is gently

raised from the chest and compressed, especially over and at the base of the in-

durated nodule, and at the same time the two index fingers are quickly stroked

toward the nipple, when milk is usually seen to flow from the ducts that empty

that portion of the gland. The pressure is not relaxed, so long as the milk Mow-,

until the patient complains of the pain it commonly occasions in a few minutes.

After a few moments of rest and reassurance to the patient the manipulations

are repeated in the order 'above described until the whole gland is -oft and

flaccid, when a pressu re-bandage, preferably the Y-bandage. is snugly applied.

Mastitis.

—

Frequency.—It has been estimated that about one-fourth of all

fertile married women have suffered from inflammation of the breast at some

period of their reproductive activity, and in 1000 consecutive deliveries

Winckel 84 observed mastitis in 6 per cent, of the patients. This percentage

undoubtedly exceeds the number of cases observed under the more rigid atten-

tion in recent years to antisepsis of the nipples and breasts. Deiss 88 records a

frequency of 3.6 per cent, in 1(300 consecutive confinements. The diseas*

more frequent in prim i para?. It is said to be observed oftenest in blondes ami

in lymphatic subjects. It is rare after the fourth pregnancy (Delbert). There

are four periods of the puerperium in which mastitis is most likely to occur.
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These periods are : (a) the first month of the puerperium (especially the first

two weeks), while both the mother's nipples and breasts and the infant are

adapting themselves to the mammary function
; (6) when suckling is suddenly

given up, thus favoring stasis and its ill effects
;

(c) the period of appearance

of the first teeth, at which time the nipple is again exposed to injury
;

(d) and

the time of weaning, when either engorgement of the gland is likely to occur

because the regular emptying of the breast is not attended to, or, as happens

especially in hyperlactation, the child, not being satisfied with the quality and

quantity of milk secreted, shows its dissatisfaction by biting and tugging at

the nipple.

Varieties.—It is customary to describe three varieties of mastitis, according to

the location of the inflamed area. The first and most frequent variety is theparen-

chymatous or glandular, in which the acini of the gland or the adjacent con-

nective tissue is primarily attacked by inflammation (Fig. 151). In either case

the destructive inflammation, as it progresses, may end by involvement of both the

acini and the connective tissue. A second variety is the subcutaneous, in which

the connective tissue lying immediately beneath the skin is attacked. The third

variety is the rare and insidious inflammation of the post-mammary or sub-

glandular connective tissue between

the gland and the chest-wall. This

division of mastitis should not obscure

the fact that clinically two or all three

varieties may be combined, especially

in cases which do not receive prompt

treatment in the beginning, since either

variety may end in a combination of

all three. Mastitis commonly begins

as the parenchymatous variety and

approaches the skin-surface of the

gland.

Etiology and Pathology.—The eti-

ology of puerperal inflammations of

the breast has actively been discussed

in recent years, and, although the in-

vestigations of bacteriologists have

wrought a change in our notions of

the pathology of mastitis, the subject

is not wholly free from uncertainty.

Formerly it was believed that engorgement of the gland with stasis of the

milk was invariably the cause of all mammary inflammation ; but this idea

has disappeared largely, since most pathologists consider inflammation,

wherever found, of microbic origin. Recent experiments have shown that

stasis of the milk will not produce mastitis except when the milk contains

bacteria. Ligation or stoppage of the milk-ducts by collodion (Kehrer)

failed to produce inflammation of the breast in animals. The extreme

Fig. 151.- -Mammary gland : 1, lacteal ducts ; 2,

glandular acinus (Playfair).
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rarity of mastitis in supernumerary breasts, and the fad thai the frequency

of the disease has been lessened so greatly since antisepsis has been extended

to the care of the breasts, have also been advanced as arguments in favor of

the unimportance of stagnation of the milk. There is, however, a clinical

side to tlii- question, which forces the belief thai milk-stasis continues al

leasl a predisposing factor in mastitis, especially in th<- \<vy important

parenchymatous variety. Stasis certainly is a frequenl precursor of mastitis,

whether the accumulation of milk in the gland results from hypersecretion,

from failure t<> nurse ;n proper intervals, or from insufficient emptying

the gland when there is anatomical defect in the shape of the nipples or

narrowing of their milk-duct-—all of which conditions arc known to bear

an intimate relation to breast-inflammation. Honigman 86 disproved the

statement that human milk has bactericidal properties as regards the micro-

organisms commonly found in mastitis; further, it is believed that a pent-

np milk-secretion not only lessens the resistance of the breast-tissues against

microbe activity, but that it also offers a very favorable medium for the rapid

multiplication of bacteria. The experiment;- of Colin and Neumann, before

referred to,
87 demonstrate the fact that the micro-organisms ordinarily found in

the milk are more numerous the longer the time since the removal of the milk.

Although we must admit that stasis of the milk predisposes to mastitis, the

evidence is overwhelming that the important element in etiology is infection.

Since the investigations in 1884 of Bumm,88 bacteriological studies of mas-

titis and mammary abscess have proved that these diseases are the result of the

irritant action of micro-organisms, and that the infection is usually due to staphy-

lococci , e\thev aureus or albus; sometimes streptococci are found; and Monnier89

has shown that in some cases staphylococci are associated with other micro-

organisms, such as micrococcus tetragens, streptococcus, or micrococcus subflavus.

Thus it will be seen that the disease, like infection of the parturient tract, may
originate from several different pathogenic organisms. The nipples, especially

when eroded or fissured, are commonly the point of eutrance of the infecting

agent, and the sources of infection are either the child's mouth, which is known

to be the habitat of several micro-organisms some of which arc pathogenic, or

the patient's or nurse's fingers, or unclean appliances used about the nipple and

breast, such as soiled cloths or an unclean nipple-shield or breast-pump. The

exact manner of entrance into the breast of the infecting a^ent in all cast - is

not definitely settled, and the question is one about which there has been, and i-,

considerable controversy. It seems certain that the poison may, under varying

circumstances, enter the gland either from the cutaneous surface through the

milk-ducts, which path many pathologists believe to be most frequent, or through

the lymphatics; or, circulating in the blood, the infecting poison may be ex-

creted by the milk. The frequency of involvement of the lower segment of

the gland, and the fact that in the early stage of mammary abscess pus and

milk are so often coincidently expressed through the nipple by massage, are

thought to be evidences of the more frequenl early involvement of the milk-

ducts (Delbert). When cracks or fissures of the nipple are present, Pingat



284 AMERICAN TEXT-BOOK OF OBSTETRICS.

believes the poison is likely to enter the lymph-channels ; and when the epi-

thelium of the nipples is intact, the microbes may follow the milk-ducts to the

acini, there multiply, and find their way into the cellular tissue. Orth thinks

it probable that streptococci enter the lymph-channels and that staphylococci

enter the milk-ducts. Williams remarks :

90 "As to the respective parts played

by the lymphatics and ducts it is not easy to decide. It seems certain, however,

that each has its role. In superficial inflammations of the breast, especially

those of erysipelatous origin, most pathologists are agreed that the lymphatics

are chiefly concerned in the spread of the disease. In other cases it seems

probable that infection takes place chiefly by the ducts." The relative import-

ance of the ducts and the lymphatics as pathways for the entrance of infection

at first thought would seem to be a problem more of scientific interest than of

practical value, since it is enough for prophylaxis to know that infection almost

always occurs through the nipple, usually when the integument is broken, but

possibly when the latter is intact. It will, however, be pointed out later, when

the treatment of mastitis is considered, that for one means of treatment—
namely, massage— it is of importance to learn, if possible, through which

channel the infection has occurred.

The rarest and perhaps the least important channel of infection of the breast

is by micro-organisms circulating in the mother's blood-current. It has been

shown by Escherich 91 that micro-organisms in the blood-current are often

eliminated by the secretions, notably in the milk as well as in the urine. It

is possible also that secondary to puerperal phlebitic infection of the genitalia

a metastatic abscess of the breast can occur. Beyond these two facts little is

known of mastitis and mammary abscess originating from infection of the

mother's blood.

The actual pathological changes resulting from infection in and about the

parenchyma of the gland are such as would be expected from micro-organisms

rapidly multiplying and finding their way into the adjacent tissues. According

to Bumm,92 the milk is fermented, its sugar converted into lactic and butyric

acids, and coagula of casein are formed containing innumerable bacteria. The
epithelium lining the gland becomes swollen, desquamates, and disappears.

At the same time leucocytes and micro-organisms infiltrate the periglandular

tissues. Small foci of suppuration soon become numerous, coalesce, and form

larger purulent collections. The cavities thus formed are traversed by shreds

of partially destroyed tissues, and are surrounded by a protecting wall of leuco-

cytes to prevent the further progress of microbe invasion and suppuration.

Symptoms.—All varieties of mastitis are accompanied by the signs of inflam-

mation. The patient complains of chilly sensations or has a distinct rigor,

followed by elevation of the temperature and by pain and tenderness in the

affected breast. Each variety, however, has a train of symptoms more or less

distinct. It will therefore be of clinical value to describe first the parenchym-

atous variety, which is the most frequent. Subcutaneous and subglandular

mastitis are so commonly followed by suppuration that their description seems

more appropriate in the section upon Mammary Abscess.
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\\ hen the inflammation begins in the glandular structures of the breasl

there will be found one or more bard, localized, tender nodules due to stasis of

the milk in these portions of the gland. The overlying skin is either not red-

dened or there may be only a faint tinge of redness. The pain produced by

handling the breasl is not severe. The temperature promptly rises to a great

height—often to K'l V. or higher. The infection which ha- taken place

through the lactiferous ducts is at this time producing those changes in the

milk and the epithelium of the acini that have been described, and when

prompt abortive treatment is not employed the mure extensive inflammatory

changes extending into the connective tissue are likely to occur.

Should the connective tissue surrounding the acini of the gland first become

inflamed, an enlarged nodule is at this time not so apparent. The patient com-

plains of an ill-defined painful spot, the temperature rises more gradually, and

chilly sensations are complained of oftener than a rigor. The nipple has either

recently been sore or will be found eroded or fissured, or upon close inspec-

tion a crack or an abrasion is observed at some portion of the areola. There is

early redness of the skin that is soon followed by edema. It will frequently

be noted that the location of the inflammation corresponds with the situation of

the fissure of the nipple. Notwithstanding early treatment, this variety is more

likely to resist resolution, the inflammation slowly progressing to abso

—

formation, a termination especially liable to follow when the nipple is angrily

inflamed and resists treatment.

The clinical signs above described are often clearly distinguishable. There

are cases, however, in which both the acini and the surrounding connective

tissue are apparently almost coincidently affected, and the differentiating symp-

toms are correspondingly obscure. When there is doubt as to the exact vari-

ety of inflammation, it is a safe clinical rule to institute the treatment to be

described for infection of the gland-acini.

Treatment : Prophylaxis.—The prophylactic treatment of mastitis should

begin in the last months of pregnancy. Proper attention to the nipple-, as

previously described, to get them in the best possible condition for suckling,

will do much to prevent inflammation of the breasts. From the first applica-

tion of the child to the breast three important means of prophylaxis arc

always to be borne in mind, and are to be impressed upon the mother or the

nurse; they are : (1 ) The strictest cleanliness of the breasts and nipples through-

out the entire period of lactation: (2) limitation of injury to the nipples by

prompt measures to maintain their epithelium intact ; (3) prevention of stasis

of the milk secreted.

Ourative Treatment.—When, notwithstanding all these precautions, inflam-

mation of the gland actually exists, the indications are to put the gland

absolutely at rest, to relieve it from tension and from the accumulated products

of inflammation, to prevent further engorgement with milk, and, finally, to

le>sen its blood-supply.

The first and always essential step in treatment, especially when the nipple

is sore, is the immediate removal of the infant from the breast, to secure rest
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from pain and from functional activity of the gland, to promote healing of the

nipple when eroded by avoiding traumatism and fresh infection, and, further,

to avoid the danger to the child, slight though it may sometimes be, of absorb-

ing milk changed in quality by the products of inflammation or even containing

pus. This being effected, much has been done to prevent abscess-formation

;

the only advantage of suckling—removal of the milk—can be accomplished

more safely and less violently by other means. The next step in the treatment

will be to decide whether or not the inflammation is situated in the gland-

acini, and whether the inflammation has so far advanced that efforts to prevent

suppuration will likely fail. If these two problems could readily be solved,

the selection of treatment to be followed in individual cases would not be

difficult,

As has been stated above, the manner of onset, the condition of the nipple,

the temperature, the character of the pain, the appearance and feel of the breast,

and the relative frequency of parenchymatous and interstitial inflammation

will often help a decision. When there is doubt, it is best to consider the

case, at least temporarily, as one of parenchymatous inflammation. It is per-

haps more difficult to determine whether or not the inflammation has advanced

bevond the usefulness of abortive measures—in other words, whether or not

pus-formation has occurred. When early improvement does not follow prompt

and vigorous treatment, but, on the contrary, the case gets steadily worse and

presents some of the signs to be described as evidences of abscess-formation,

curative treatment short of surgical measures is not to be employed.

Having decided that the inflammation is largely parenchymatous, accom-

panied and aggravated by inspissation of milk, evacuation of the milk is to

be obtained by skilfully applied massage, assisted by the proper use of the

breast-pump, bearing in mind the fact that as the breast-pump only withdraws

the milk from the large ducts near the nipple, too vigorous application of the

pump should not be employed. Short of producing pain, the breast-pump is

a valuable adjunct to massage, and the two, skilfully combined, will often more

readily empty the breast than will massage alone. Evacuation of the milk and

relief of the tension in the breasts having been accomplished, further accumu-

lation should be prevented by firm compression of the breasts. The lessening

of blood-supply to the gland and the prevention of hypersecretion are also

indicated, and are obtained by the derivative action of saline cathartics, which,

to accomplish most good, should be given freely in the earliest stage. After

this time their value in large doses progressively diminishes in cases seriously

threatened, since an advantage is lost if the flow of milk is thereby almost

wholly stopped, for the outflow of milk at the same time relieves the gland of

the products of microbe activity.

After the employment of massage and compression of the breast the applica-

tion of an ice-bag 93 to the binder over the painful lobe of the gland will further

lessen the blood-supply and relieve the pain, and will have the well-known

beneficial effect of cold upon the inflamed area, whether or not this effect is

gained, as has been asserted, through its inhibitory power over the activities
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of micro-organisms. The ice-bag may be 1< * -

j
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j
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- «

- continuously for fr"in

twelve to twenty-four hours, the time being determined by the disappearance

of pain ami a fall in temperature. Thereafter it may be used intermittently

during from three to six hours, until all tenderness of the breast disappears

and the normal milk-flow is re-established,

In addition to employing the ice-bag, or when, a- rarely happens, ii is dis-

agreeable lo and nut well borne by the patient, the application under the binder

of compresses wet with lead-water and alcohol (2 parts to I) and covered

with waxed paper is a most valuable means of allaying inflammation and

relieving pain.

When the inflammation of the breast is though! bo have had it- origin in

the connective tissues about the acini of the gland, the plan of treatment to In-

followed is somewhat different from the preceding treatment. In the first place,

moderate support of the breasts, best obtained hythe Murphy binder, should be

employed, and not the firm compression of the breasts so useful in parenchym-

atous inflammation. Again, massage of the breasts can only he productive of

harm in tin' interstitial inflammation, since the relief of milk-stasis is not so

urgent and the tissues are further damaged by the manipulation. It is the

failure to recognize this class of cases, in which expression is contraindicated,

that has helped to make some authors condemn massage of the breasts. When
the operator is in doubt as to the variety of inflammation present, or when the

case presents evidence of both varieties of mastitis, as sometimes happen-, and.

it is to be confessed, makes a differential diagnosis difficult, it is best to resort

to massage tentatively, giving it up and deciding that interstitial mastitis is

present when by its use pain is not diminished and the temperature fails to fall.

Abandoning firm compression and all efforts at expression, attempts may be

made to combat the inflammation by the use of saline cathartics and by apply-

ing under the hinder lead-water and alcohol or, which i> of doubtful utility,

belladonna, either the extract or the plaster. Should belladonna be used, its

physiological action upon the pupils, the skin, and the throat must always be

looked for, and the drug must he discontinued before a poisonous amount is

absorbed. The erosion or fissure of the nipple should promptly be treated, and

be cured as speedily as possible. Notwithstanding active treatment, suppuration

of the breast is very likely to be the outcome of interstitial mastitis.

Mammary Abscesses.— Following the classification of mastitis, abscesses

in the mammary gland may be located superficially under the skin or deeply

under the gland ; or most frequently the abscess follows mastitis, involving

primarily, as has been pointed out, either the secreting structures of the gland

or the connective tissue adjacent to the acini, and gradually approaches the

skin. Two or even all three varieties may be associated. The parenchym-

atous variety, approaching and finally involving areas of the subcutaneous

connective tissue, where pointing occurs, is most frequently .-ecu. Deep-seated

abscesses not vigorously treated by early and thorough opening may burrow in

all directions and destroy the gland, or several portions of the breasl may suc-

cessively be attacked when incision and drainage have not been efficient.
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Parenchymatous Abscess.—When the inflammation, aggravatedby inspis-

sation of the milk, originates in and is limited to the acini of the gland, active

and persistent treatment by massage and compression will usually be followed

by resolution ; or sometimes the pain, induration, and fever will disappear,

and after three or four days caseous milk and a small amount of pus will be

expressed with the milk. The appearance of the latter is evidence that the

inflammation has not wholly been aborted. If, on the contrary, the signs of

inflammation do not disappear notwithstanding active treatment, it may be

concluded that the interstitial tissues of the breast are either primarily or

secondarily involved, and that we have to deal with the most frequent type

of mammary abscess and one of the most painful and distressing compli-

cations of the puerperium. At the earliest possible moment the formation

of pus should be discovered.

Symptoms.—There are, unfortunately, no absolute signs of suppuration

short of fluctuation, yet in deep-seated or in slowly progressing cases it is

dangerous to delay treatment until fluctuation is apparent. Left to itself, the

pus will require about two weeks, or longer when deeply seated, to reach the

surface. Frequently the abscesses are multiple and form in succession, and when

neglected may recur for months. Velpeau observed 46 abscesses in one breast

within a period of two or three months. The signs suggestive of abscess-forma-

tion are recurrence of a chill or a chilly sensation
;
greater rapidity of pulse

;

persistently high temperature ; increasing dull pain in the breast
;
pain upon

moving the arm, sometimes with enlargement and tenderness of the axillary

glands ; diminution in the flow of milk ; bluish-red discoloration, with boggi-

ness, adherence, and marked edema of the skin. Of these signs, rapid pulse,

bluish discoloration and edema of the skin, and marked diminution in the flow

of the milk are most important, and are enough to warrant an exploratory

incision. It should be remembered that some fortunately rare cases of mam-
mary abscess develop subacutely, without the ordinary signs of suppuration,

or even of inflammation. The use of an aspirator-needle has been recom-

mended for the detection of pus, although it is often of doubtful utility. Since,

to be effective, the needle always requires the preliminary use of an anesthetic,

and since it may not find pus-collections which can be found by the finger

through an incision, the aspirator-needle should be discarded for the more

intelligent and less uncertain exploration with the finger.

Treatment.—The patient should always be anesthetized to open and treat

a mammary abscess properly, except when the abscess is superficial or is about

to point, in which cases a chlorid-of-ethyl spray or freezing with an ice-and-

salt mixture will usually be sufficient. After rendering the skin thoroughly

aseptic the breast is grasped, and by careful palpation the collection of pus

should, if possible, be localized, and at its most dependent portion there is

made, in a direction radiating from the nipple to avoid the milk-ducts, an

incision sufficiently large to admit the finger and deep enough to incise only

the skin and the subcutaneous tissues (about h to f of an inch). Through

this opening a grooved director is gently passed in all directions until the
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absc<—cavity i- found, when a dressing-forceps is introduced, by which the

tissues are sufficiently dilated to admit the index finger into the abso—cavity.

With the finger :ill communicating and adjacent cavities are Bearched for and

ar< freely opened and all friable tissue is broken down. The dressing-forceps

or a probe ia introduced, is pushed through the cavity to the skin-surface

and i< cut down upon to make additional openings in order t'> secure tree

drainage. Several such openings should be made in the -kin at the different

portions of the -land where pus or induration has been detected by tin- fit

Atnr thoroughly dilating all entrances to the pus-cavities, thorough irrig -

tii hi i- made with an antiseptic solution. Peroxid ofhydrogen, full strength, fal-

lowed by a 2 per cent, solution of creolin, will be found efficacious. Weak solu-

tions of carbolic acid or of bichlorid of mercury may be used. The subsequent

treatment may be one of the following: The cavities and all openings may be

packed firmly with sterilized gauze moistened by an antiseptic solution (1 per

cent, carbolic or 2 per cent, creolin), followed by an anti.-eptic dressing under a

firm bandage. After from twenty-four to thirty-six hour- the gauze packing is

gently removed, the cavities are irrigated with the peroxid of hydrogen diluted

with three volumes of boiled water, followed by creolin (1 per cent, solution)

;

strips of gauze are lightly placed in the drainage-tracts, and a compression

binder is comfortably applied. The next day, if the discharge has almost dis-

appeared, an antiseptic dressing is applied, and firm compression is i-ccured

by carefully-adjusted compresses placed under the bandage. A large aseptic

bath-sponge,94 slightly hollowed to fit the breast and wrung out in a bichlorid

or creolin solution, will provide firm and equable pressure under a very tight

roller bandage; or the Y-binder may be employed, supplemented by a .-trip of

muslin drawn tightly across both breasts to compress the summits of the breasts.

( are should be taken to lift the breasts slightly toward the clavicles when the

binder is applied. The antiseptic solution is poured under the edge of the

binder often enough to keep the sponge moist. The sponge dressing i- re-

moved each day thereafter and the breast externally is gently washed. < )n the

eighth or the tenth day the cavities and the tracts leading to them will usually

be closed, when the sponge compression may be discontinued. If the openings

have not united, their edges may be brought together witli adhesive strips or

with collodion.

If drainage is desired by means of drainage-tubes, perforated rubber tubes

at least one-fourth of an inch in diameter should be drawn through the open-

ings after irrigation, and a firm binder should be applied over an antiseptic

dressing. The next day the dressings should be renewed after irrigating the

cavities, and the dressing may now be left undisturbed for four days : then the

tubes should l»c shortened one-half their length, the cavities be irrigated, and

the dressing be reapplied. So long as the pus is thick ami tenacious the tubes

will afford better drainage than strips of gauze, but if the progress of the

will permit, gauze should be substituted, otherwise the tube- should gradually

be shortened, and they may be removed entirely by the end of at Least ten days

or two weeks. The disadvantage of the drainage-tubes is the tendency on
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the part of the physician to allow them to remain in the breast too long, and

thus to cause fistulse. The amount and character of the discharge and the dis-

appearance of the cavities in the breast will indicate how soon the tubes may

safely be removed.

The child, of course, must not be nursed from the diseased breast, but may

be applied to the sound breast in order to keep up the milk secretion, provided

the mother's general health does not indicate the desirability of weaning.

Convalescence is promoted by the administration internally of tonics, par-

ticularly quinin, strychnia, and iron.

Subcutaneous Abscess.—Subcutaneous inflammation ofthe breast is usually

followed by the formation of an abscess, and it always results from infection

through the superficial lymphatics, the septic material finding entrance into

the lymphatics through erosions of the nipple or through a breach in the con-

tinuity of the areola or the adjacent skin. Usually the inflamed area is cir-

cumscribed ; the overlying skin rapidly becomes very red, the temperature is

elevated, and within a few days fluctuation is discovered, announcing the

prompt occurrence of suppuration. The prevention of this form of inflamma-

tion is obtained by cleanliness of the breasts and nipples. In the beginning

of the inflammation the administration of a saline cathartic and the application

of compresses saturated with lead-water and laudanum, with or without an

ice-bag, and held in place by a mammary binder without compression, will

afford relief. At the first appearance of suppuration an incision should be

made, either wholly within or outside the pigmented areola, to avoid an

unsightly scar; the abscess-cavity should be irrigated with hydrogen peroxid,

full strength or one-half diluted, followed by a creolin or a bichlorid solu-

tion, and after introducing a gauze drain a firm binder should be applied.

A diffuse inflammation of the subcutaneous connective tissue sometimes

occurs, which condition is much more serious, but fortunately, is now very

rare. It is usually, but not always, preceded by erysipelatous inflammation of

the overlying skin, and is accompanied by chills, high fever, and severe burn-

ing pain. The axillary glands are often tender and swollen. The subcutane-

ous connective tissue quickly suppurates, and when not promptly treated by

incision, drainage, and thorough antisepsis, extensive sloughing occurs, which

may be followed by general pyemia and death. In the earliest stage the appli-

cation of compresses wet with creolin solution (10 per cent.) or with lead-

water and laudanum will be useful, but these compresses must not interfere

with early recognition and evacuation of subcutaneous collections of pus.

Submammary Abscess.—In rare instances empyema or suppuration result-

ing from disease of the ribs may perforate the tissue under the mammary gland

and produce an abscess situated beneath the mammary gland ; but in the puerpe-

riurn submammary abscesses practically always result from burrowing toward

the chest-wall of a parenchymatous abscess. Several pockets of pus may thus

be formed beneath the gland and at its periphery ; the pus-cavities communicate

after a few days, and the breast, is lifted from the chest, the gland feeling as if

it rested upon a fluid base, its overlying skin becoming tense, but usually not
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red. This variety of mammary abscess, the rarest, is of very great importance,

because if overlooked most serious consequences may follow before spontaneous

evacuation of the pus occurs. The inflammation of the connective tissue, which

almost never undergoes resolution, may spread to the abdomen, to the other

breast, and to the axilla, and pus may burrow in all directions, sometimes even

attacking the ribs and perforating into th<' pleural cavity. The symptom

not characteristic, since the deep-seated pain, the high liver, the edema of the

overlying and adjacent skin, the restricted motion of the am account of the

pain, and the involvement of the lymphatics in the axilla may he present in

parenchymatous abscess, although these symptoms are usually less marked in

the latter variety. The absence of marked redness of the ~|<in and the pecu-

liar sensation imparted to the eland by the underlying fluid collection are the

mosl characteristic signs.

Treatment.—When this variety of abscess is suspected, the location of the

pus-collections may he searched for with a sterilized aspirator-needle. After

thoroughly disinfecting the skin, the patient ordinarily being etherized, the

breast should he pushed toward the clavicle and the needle hold parallel with the

chest-wall, and, entering the skin on a level with the lower margin ot* the pectoral

muscle in the infra-axillary region, should be thrust deeply beneath the gland.

When the pus is located there is passed into the cavity a grooved director,

which will serve to guide a pair of scissors or dressing-forceps, the Made- of

which, alter being introduced, are separated and forcibly withdrawn. The

cavity is then explored with the finger and adjacent pockets of pus are opened,

e-pecial care being taken to find and enlarge the opening or openings between

the submammary and parenchymatous abscesses. Irrigation, drainage, ami

antiseptic dressings should then be employed as in other varieties of mammary
abscess.

Abscesses in the Areola.—The glands of Montgomcrv and the connective

tissue beneath the areola sometimes become infected, and the result is the forma-

tion of small and usually superficial abscesses. The abscesses arc most frequently

observed when the nipple is inverted or stunted, thus compelling the infant to

take into its month a portion of the areola in order to get a better grasp of the

nipple. The skin at first reddens; the glands become hard and more prominent,

and, pointing at yellow spots in their centre-, finally perforate the skin at one

or more places, leaving excavated ulcers surrounded by an indurated wall of

lymph. These nodules may remain for several weeks, of. receiving fresh in-

fection, they may break down, the ulceration being followed by an ugly scar.

Treatment.—fare of the nipples will usually prevent infection of the

glands. Each gland when inflamed should he incised and touched with a

strong bichlorid solution, after which the edges of the incision arc approx-

imated, covered with a narrow strip of gauze, and held together by a collodion

dressing. Nursing need not be discontinued.

Prognosis and Sequelae of Mammary Inflammation.—Mammary ab-

scess is rarely directly dangerous to life. fatal termination has been recorded

from hemorrhage due to erosion ^i' blood-vessels (Jacobus) and from septi-
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9. Anomalies in the Milk-secretion.

In this section will be considered the following abnormalities associated

with the mammary function : (a) secretion of milk abnormal in quality or

in quantity, and the effect of either of these changes upon the health of the

mother or of the child
; (6) conditions interfering with the performance of the

mammary function
;

(c) weaning; and (cl) the ill effects of prolonged lactation.

Abnormalities in Quality.—The quality of the milk of the nursing

mother is influenced by many conditions ; and while variations may be observed

in the proportion of any or of all of its constituent elements, or even in the

presence of foreign elements, the proportion of fat and albuminoids under

ordinary circumstances shows the greatest and most important variations.

The proportion of sugar is remarkably constant under all circumstances, and

there is very little variation in the percentage of salts. A very common cause

of impairment in the quality of the milk-secretion is a failure to give proper

attention to the time of putting the infant to the breast. Nursing at too fre-

quent, prolonged, or irregular intervals materially alters the condition of the

milk, and renders it either difficult of digestion or of poor nutritional value.

A very common mistake made by inexperienced mothers is the frequent appli-

cation of the child to the breast when it is restless, under the mistaken idea

that the infant requires more food, when, as a matter of fact, an excess of food,

with consequent indigestion, or thirst, is the real cause of the child's discom-

fort. When the breast is given to the child at shorter intervals than two or

three hours, the milk rapidly becomes more concentrated, and therefore is

digested with great difficulty. On the contrary, when a longer interval

between nursings is permitted, the solids of the milk are so reduced as seri-

ously to diminish its value for nutrition.

Perhaps the most important factor influencing the quality of the milk is the

diet of the nursing mother. A diet largely vegetable will increase the pro-

portion of sugar and diminish that of fat and caseinogen, while an excess of

albuminous food will increase the fat and caseinogen and diminish the proportion

of sugar. In each case the infant receives food ill adapted to its needs, and

will either be poorly nourished or, when the fat and caseinogen are in excess,

there will soon appear digestive disturbances with their associated dangers.

The employment of alcoholic and malt liquors will also lead to an excess of

fat and caseinogen. There is a widespread belief, not only among the laity but

also among the profession, that the nursing mother should add to her diet some

preparation of malt to improve the quality of her milk. "While it is true that

in exceptional cases distinct benefit is thus to be obtained, the indiscriminate

use of such preparations certainly does more harm than good. Zaleski 95

found that not only were fat and albumin increased in the milk of mothers

taking: malt, but that the milk sometimes actually contained alcohol and

the micro-organisms peculiar to malt liquors. Klingeman 96 learned from

his investigations that when the nursing mother took alcohol in moderate

quantity there was no evidence of its presence in the milk. When the quan-
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tity ingested was increased, a small amount of alcohol passed into the milk.

which amount he thought was usual ly insufficient to have an ill effect upon

the suckling. The changes produced in the constituents of the milk, how-

ever, were quite noticeable, and Strumpf i- quoted as authority for the

statement that alcohol takeu by the mother so changes the fatty and albu-

minoid contents as to diminish the nutritional value of the milk. The
milk should be known to contain too little (at and caseinogen before recommend-

ing the Use of malt
;
and when malt is taken, the first appearance of digestive

disturbance in the infant calls for either a reduction in the amount ingested or

Cor complete abstinence. As a matter of experience it is in the latter half of

the lactation period that the mother's milk is more likely to he deficient in the

constituents for whose increase a malt preparation is indicated, and tin,- com-

mon practice of advising mothers to drink .-tout or other malt liquor.- shortly

after labor is certainly reprehensible in a very large number of cases. Care-

ful analyses of the milk may be made at intervals, to determine the proportion

of fat and albumin, and these analyses will indicate the desirability of admin-

istering or withholding malt, and will often indicate other desirable changes

in the diet.

The diet of the nursing woman should ordinarily not differ materially

from that to which she has previously been accustomed. It should consist of

plain mixed food with a moderate excess of fluids. Of the latter, milk taken

between meals is useful; tea and coffee are best withheld or taken in mode-

ration and largely diluted; cocoa is sometimes useful.

When the child does not thrive upon its mother's milk, or when it presents

serious digestive derangements, a chemical analysis of the milk should be

made. Having decided upon a chemical examination of the milk, it should be

borne in mind that the relative proportion of the constituents of the milk

varies with the time of its withdrawal from the breast. The first portion re-

moved contains a smaller, while the last will show a larger, portion of solids,

hence the specimen should be taken after the infant has about half-emptied

the breast. Since each mammary gland may yield a different quality of milk,97

and since the quality of the milk also varies at different interval-, several

specimens from both gland- should be subjected to analysis to obtain an abso-

lutely accurate estimate of the quality of the milk.

* If it is impossible to obtain an analysis by an export cbemist, the following method, sug-

gested by Nias, 98 and considered by him sufficiently accurate for clinical purposes, may be em-

ployed to estimate the amount of fat and albuminoids :
Add enough liquor potassa to the sample

of milk to render it distinctly alkaline ; place in a test tube, boil, and Bel aside in a warm room for

a few hours. The fat will rise to the surface, and the amount may be estimated by a graduated

ride placed at the side of the tube. To determine the aim Hint of albuminoids, remove the layer

of fal with a pipette, add sufficient acetic acid to the remainder t" render ii acid, boil, and again

Bet aside in a warm room. All the albuminoids will be precipitated, and may be estimated in

Ihe same manner as the fat. There may be used with advantage a test-tube graduated in hun-

dredths, in which a sample of milk known to be normal has been tested by this examination,

and thus oiler- a standard for comparison. With tins modification the writer has found this

method useful for approximate analysis. The method of Holt" may also be used for the esti-

mation of the percentage of fat and tor detecting wide variations in the percentage of proteids.



294 AMEBICAX TEXT-BOOK OF OBSTETRICS.

9. Anomalies in the Milk-secretion.
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with the mammary function : (a) secretion of milk abnormal in quality or

in quantity, and the effect of either of these changes upon the health of the

mother or of the child
; (6) conditions interfering with the performance of the

mammary function
;
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Abnormalities in Quality.—The quality of the milk of the nursing

mother is influenced by many conditions ; and while variations may be observed

in the proportion of any or of all of its constituent elements, or even in the

presence of foreign elements, the proportion of fat and albuminoids under

ordinary circumstances shows the greatest and most important variations.

The proportion of sugar is remarkably constant under all circumstances, and

there is very little variation in the percentage of salts. A very common cause

of impairment in the quality of the milk-secretion is a failure to give proper

attention to the time of putting the infant to the breast. Nursing at too fre-

quent, prolonged, or irregular intervals materially alters the condition of the

milk, and renders it either difficult of digestion or of poor nutritional value.

A very common mistake made by inexperienced mothers is the frequent appli-

cation of the child to the breast when it is restless, under the mistaken idea

that the infant requires more food, when, as a matter of fact, an excess of food,

with consequent indigestion, or thirst, is the real cause of the child's discom-

fort. When the breast is given to the child at shorter intervals than two or

three hours, the milk rapidly becomes more concentrated, and therefore is

digested with great difficulty. Od the contrary, when a longer interval

between nursings is permitted, the solids of the milk are so reduced as seri-

ously to diminish its value for nutrition.

Perhaps the most important factor influencing the quality of the milk is the

diet of the nursing mother. A diet largely vegetable will increase the pro-

portion of sugar and diminish that of fat and caseinogen, while an excess of

albuminous food will increase the fat and caseinogen and diminish the proportion

of sugar. In each case the infant receives food ill adapted to its needs, and

will either be poorly nourished or, when the fat and caseinogen are in excess,

there will soon appear digestive disturbances with their associated dangers.

The emplovment of alcoholic and malt liquors will also lead to an excess of

fat and caseinogen. There is a widespread belief, not only among the laity but

also among the profession, that the nursing mother should add to her diet some

preparation of malt to improve the quality of her milk. While it is true that

in exceptional cases distinct benefit is thus to be obtained, the indiscriminate

use of such preparations certainly does more harm than good. Zaleski 90

found that not only were fat and albumin increased in the milk of mothers

taking malt, but that the milk sometimes actually contained alcohol and

the micro-organisms peculiar to malt liquors. Kliugeman 96 learned from

his investigations that when the nursing mother took alcohol in moderate

quantitv there was no evidence of its presence in the milk. When the quan-
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tity ingested was increased, a small amount of alcohol passed into the milk,

which amount he thought was usually insufficient to have an ill effecl upon

the suckling. The changes produced in the constituents of the milk, how-

ever, were quite noticeable, and Strumpf is quoted as authority for the

statemenl that alcohol taken by the mother so changes the fatty and albu-

minoid content- as to diminish the nutritional value of the milk. '1 he

milk should be known to contain too little fat and caseinogen before recommend-

ing the itse of malt ; and when malt i- taken, the fn-t appearance of digestive

disturbance in the infant calls for either a reduction in the amount ingested or

fur complete abstinence. As a matter of experience it is in the latter half of

the lactation period that the mother's milk i- more likely to be deficient in the

constituents for whose increase a malt preparation is indicated, ami the- com-

mon practice of advising mothers to drink stout or other malt Liquors shortly

after labor is certainly reprehensible in a very large number of cases. Care-

ful analyses of the milk may be made at intervals, to determine the proportion

of fat and albumin, and these analyse- will indicate the desirability of admin-

istering or withholding malt, and will often indicate other desirable changes

in the diet.

The diet of the nursing woman should ordinarily not differ materially

from that to which she has previously been accustomed. It should consisl of

plain mixed food with a moderate excess of fluids. Of the latter, milk taken

between meals is useful ; tea and coffee are best withheld or taken in mode-

ration and largely diluted ; cocoa is sometimes useful.

When the child does not thrive upon its mother's milk, or when it presents

serious digestive derangements, a chemical analysis of the milk should be

made. Having decided upon a chemical examination of the milk, it should be

borne in mind that the relative proportion of the constituents of the milk

varies with the time of its withdrawal from the breast. The first portion re-

moved contains a smaller, while the last will show a larger, portion of solids,

hence the specimen should be taken after the infant ha- about half-emptied

the breast. Since each mammary gland may yield a different quality of milk,'-''

and since the quality of the milk also varies at different interval-, several

specimens from both glands should be subjected to analysis t«» obtain an abso-

lutely accurate estimate of the quality of the milk.

*If it is impossible to obtain an analy-is by an expert chemist, the following method, sug-

gested by Nias, 9S and considered by him sufficiently accurate for clinical purposes, may be em-

ployed to estimate the amouni offal ami albuminoids: Add enough liquor potassa to the sample

of milk to render it distinctly alkaline ; place in a test tube, boil, and Be1 aside in a warm rem for

:i few bonis. The tat will rise to the surface, and the amount may be estimated by a graduated

rule placed at the side of (be tube. To determine the amount of albuminoids, remove the layer

of fat with a pipette, add sufficient acetic acid to the remainder to render it acid, boil, and again

set aside in a warm room. All the albuminoids will he precipitated, and may he estimated in

the same manner as the fat. There may he used with advantage a te-t-tnhr graduated in hun-

dredths, in which a .ample of milk kn.-wn to he normal ha- been tested by this examination,

and thus offers a standard for comparison. With this modification the writer ha- found this

method useful for approximate analysis. The method of Holt" may also be used for the esti-

mation of the percentage of fat and for detecting wide variations in the percentage of proteida
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Microscopical examination of the milk to count the number of milk-

globules, as proposed by Bouchere and recommended by Klein wachter, is no

longer considered of practical value. This method of analysis cannot take the

place of careful chemical analysis. The microscope, however, is sometimes

useful—for example, to recognize the presence of colostrum-corpuscles and

foreign matters, such as pus, blood, and epithelial cells.

The later and most reliable analyses of human milk show an average com-

position as follows

:

Water 87-S8.

Total solids 12-13.

Fat 3-4.

Albuminoids • 1-2.

Sugar 7.

Ash 0.2.

Reaction Faintly alkaline.

Specific gravity 1028-1034.100

If the proportion of fat is below the normal amount (3.15 per cent.

—

Temesvary),101 the diet should be modified by reducing slightly the fatty food

and increasing the proteids. If, on the contrary, the milk is too rich in fat

and albumin, less meat and more vegetables should be given, and at the same

time the employment of additional muscular exercise with daily baths is

important. A change in diet alone will not reduce the proportion of caseinogen,

which is commonly in excess in the upper class of women, without reducing

at the same time the other constituents ; hence the resort to systematic muscular

exercise is essential. Much can often be accomplished by these means to adjust

a proper quality and quantity of milk for the child ; but not infrequently,

despite all efforts, the child's condition fails to improve, and it becomes nec-

essary for its welfare to resort to artificial feeding.

Sudden fright or joy, great anxiety, and other emotions in the mother have

a peculiar effect upon the quality of her milk. We have no intimate knowledge

of the changes thus brought about, beyond the clinical fact that indigestion

and colic are of frequent occurrence in infants nursed by emotional mothers,

whose milk, it is asserted, is likely to contain more water, less fat, and more

caseinogen than normal. The nursing mother should be made aware of this

fact, and be cautioned to lead a life as free as possible from emotional excite-

ment. In extreme cases of emotion the milk can be so changed as to become

actually a fatal poison to the child.

The age of the mother and the period of lactation modify the quality of

the milk. As the age advances the proportion of albuminoids graduallv

diminishes, and, beginning with the sixth month, as lactation advances the

percentage of proteids becomes somewhat less (Kolesinsky).

An excessive quantity of fat, according to Monti,102
will appear in the milk

when the mother is affected by serious acute pathological processes, as mastitis

or any other extensive febrile process. The same observer has sometimes

noticed a gradual diminution in the proportion of fat in the presence of
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pathological processes of long duration. The qualitative changes in tin- milk

produced by acute febrile diseases, by blood-changes in the mother, by tin*

presence in the milk of micro-organisms, and by the reappearance of colos-

trum-corpuscles will be referred to in a subsequent section.

Abnormalities in Quantity.—Abnormalities in the quantity of the

milk may vary from an entire absence of secretion t<> an enormously ex-

cessive supply, which may even continue alter the child has been weaned.

The normal amount of milk secreted by the mamillary glands is very dif-

ficult to determine, since there are wide individual variations within the limits

of health. Temesvary,108
in a long series of examinations after lactation had

fully been established, found the average amount of milk from one breast to

be 59 cubic centimeters (2 ounces), the variation- being between 30 and 7<)

cubic centimeters (1 to 2} ounces). Ordinarily the total quantity of milk

secreted in twenty-four hours is 414 cubic centimeter- (14 ounces) at the end

of the seventh day; this amount steadily increases for a month, when the

quantity has reached about 2 pints, after which time, to meet the demands

of the growing infant, it has increased to 3 pints at the seventh month, and

after the eighth month the quantity gradually decreases.

Agalactia.—Complete absence of the milk-secretion is of such very rare

occurrence that its existence has frequently been doubted. Usually there is

only a deficiency which may occur at the beginning and continue throughout

the whole period of lactation ; or more commonly the secretion, at first suf-

ficient, gradually diminishes in amount or from some intercurrent affection

suddenly disappears. The secretion of an abnormally small amount of milk

may be due to an anomaly in the formation of the mammary gland-, either

congenital or acquired from faulty clothing compressing the glands ; it is

observed also in the very feeble, in women of advanced age, after premature

births or stillbirths, and in women who carry an excessive amount of adipose

tissue.

Diminution in amount of a secretion previously abundant is a most im-

portant and very frequent anomaly of the mammary function. It i- often

observed in women of the working-classes, who shortly after confinement are

compelled to perform an excessive amount of work in the management of their

household affairs, and commonly are deprived of nourishment suitable to the

formation of a sufficient quantity of milk. When it is remembered that

milk-secretion is a physiological function depending, as do other functional

activities of the organism, upon the condition of the woman's health, it will

readily be seen that any condition unfavorable to the mother's general health

will interrupt the activity of the mammary glands. Thus, diminution of

the milk is observed when there are unfavorable hygienic surroundings and

when vitalitv is lowered from frequently recurring pregnancies or from inter-

current diseases, especially such as are accompanied by profuse discharges, as

diarrhea or excessive menstruation. Temporary diminution or disappearance

of the milk occurs when there is high fever and when inflammation of the

breast is present.
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Treatment.—Insufficient milk due to defective development of the mam-
mary gland practically cannot be increased. In such cases the only recourse

is artificial feeding. In very exceptional instances electricity and massage

have contributed to awaken a torpid gland to increased activity, but when

there exists extensive actual anatomical defects even these agents accomplish

little or nothing. Mensinga, however, recorded 104 an interesting case in which

persistent massage for a week succeeded in establishing a flow of milk when in

six successive pregnancies there had been an absence of milk. In other cases

much may be done to increase the quantity and improve the quality of the

milk by critically studying the mother's general condition and by giving

especial attention to her diet. Her hygienic surroundings should be im-

proved. If there is depressed vitality or ill health from any cause, this must

be removed. Benefit often follows a change of air and scene with freedom

from care and overwork. The diet should be modified by the addition of

milk, farinaceous food, and a proper quantity of malt, and particular attention

must be given to the patient's stomach-digestion, to ensure the proper assimila-

tion of her modified and increased diet. Bitter tonics, particularly nux vomica

with pepsin and a mineral acid, will often be of value in promoting digestion.

More can be accomplished by these means than by any of the so-called

" galactagogues," all of which are of doubtful value.

Polygalactia.—A supply of milk greatly exceeding the need of the infant

is of rare occurrence. Sometimes at the beginning of lactation the milk is

formed in larger quantity than the child requires, but this excess soon disap-

pears and supply and demand are finally equalized. At times, however, in

vigorous, plethoric women the milk-secretion is so abundant aud is accompanied

by so much discomfort to the patient that means must be employed to diminish

the flow. This diminution can be brought about by restricting the diet and

the amount of fluids ingested, by the administration of salines, by employing

compression of the breasts, and by advising longer intervals in putting the

child to the breast.

Galactorrhea.—Very excessive secretion of milk of poor quality toward

the end of a prolonged lactation, and the continuation of the secretion after the

child has been weaned, are included under the term "galactorrhea." Asa
rule, both breasts are at fault. The quantity of milk secreted is usually suf-

ficiently large seriously to impair the patient's health ; in some cases the

quantity secreted may be enormous. The cause of galactorrhea is unknown.

Relaxation or paralysis of the circular muscular fibres surrounding the milk-

ducts has been considered a cause by some authors ; by others the condition

has been considered to be an effect of extreme physical exhaustion.

Symptoms.—The symptoms, aside from the almost constant flow of milk,

are those to be expected when so constant a drain is made on the individ-

ual's strength. Nutrition is interfered with ; extreme anemia and emaciation

are present, and are soon followed by some of the nervous disturbances to

be described as accompanying hyperlactation.

Treatment.—Pronounced galactorrhea is a very stubborn affection, often
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continuing for a very long time despite treatment. \ igoroue compression

of the breasts, free action of the bowels, and the administration of iodid of

potassium are generally useful. Electricity is often disappointing. Ergol has

given good results in some cases, and atropia is said to be satisfactory some-

times, particularly in those unable to stand free purgation. The treatment

directed to th«' patient's general ill health— iron and other tonics > ml nutritious

diet— lias doubtless been a large factor in accomplishing the good results claimed

for various special agents, as occurred in a case under tin- ran- of tin- writer,

who, from the patient's general condition, was Impressed with the belief that

galactorrhea is perhaps only one expression of a neurosis.

Conditions Interfering with Suckling.—Ordinarily, the condition of the

mother that interferes with the performance of the mammary function i-

of simple loss of strength and flesh. There are, however, several more definite

conditions that may he present at the outsel of the lactation period, or that later

may develop at any stage of this period. The more important of these com-

plications will be considered briefly in the order of their relative importance.

Faulty Development <>f tin' Mammary Glands.—The anatomical structure

of the mammary glands may in some individuals be very deficienl in the

development of the glandular element, connective tissue having replaced the

gland-structures to such an extent as to preclude the possibility of* the mother

supplying sufficient milk for her child. This defect is apparently inherited in

rare cases. It is observed in women of ill-developed physique, and may be

acquired through undue compression of the mammary glands by faulty clothing,

or where the mother in each recurring period of lactation refuses to nurse her

child. Little can be done for this condition, and, as a rule, artificial feeding

is necessary. Where atrophy of the glandular elements is only partial, elec-

tricity, by stimulating the secretory function of the epithelial cells, accomplishes

at times some improvement, although it is a measure more often disappointing.

The same may be said of massage of the breasts.

Diseases.—At any time throughout the period of lactation temporary , ,

--

sation of breast-feeding may be necessary by reason of intercurrent disease of

the mother. Thus a fissured nipple often requires the withholding of (.tie

breast for twenty-four or forty-eight hours, and a mammary abscess will inter-

dict nursing from the diseased breast until complete convalescence is reached.

Likewise, the child must be weaned temporarily in any acute disease danger-

ously depressing the mother's strength or exposing the child to infection, such

as the exanthemata, erysipelas, diphtheria, typhoid fever, malaria, and grave

puerperal sepsis. When convalescence has been established the milk will

usually reappear, and the child should be returned to the breast.

The presence, from any cause, of persistently high fever in the mother is

in itself an indication for removal of the child from the breast Fortunately.

Nature usually takes this matter in her own hands, for it is a clinical fact thai

the milk-secretion s 1 disappears when the temperature i< high and when

the milk has thereby become injurious to the child. Schlingm confirmed the

experiments of Fehling, who has shown that within certain limits milk from
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a fevered mother has no ill effect upon the child. "When the temperature is

very high and persists near 104° F., a corresponding fever-curve soon appears

in the child—a phenomenon not to be wondered at in the light of investiga-

tions which find, as in mastitis, the same micro-organisms in the mother's

milk and in the child's intestinal canal.

The experiments of many bacteriologists, notably those of Konigmau 106 and

of Cohn and Neumann,107 disprove the notion, formerly so widespread, that a

healthy mother's milk comes from the breast absolutely sterile. On the con-

trary, they have found that the milk of healthy nurses contains micro-organ-

isms in the vast majority of cases. The micro-organism commonly found is

the staphylococcus pyogenes albus ; next in frequency, the aureus ; and other

microbes very seldom and in small number. The microbes find their way

into the milk usually from without—probably from the skin into the ducts

through their orifices on the nipple. Occasionally, however, the blood-current

of the mother afflicted with septic disease is the medium of their entrance into

the milk (Escherich, Longard, and Karlinski).108 Ordinarily the milk con-

taining the cocci commonly found in breast-milk produces no ill effect upon

the infant. The investigations above referred to demonstrated that the child's

intestines are capable of bactericidal action. The stools of children taking

milk known to contain cocci were examined, and it was found that the cocci

had been destroyed in the intestine. Cohn and Neumann further remark,

however, that we must admit the possibility of infection in weak children, to

which infection is to be attributed some of the cases occasionally recorded of

abscess-formation in the new-born infant. When the milk happens to carry

micro-organisms of more virulent character, as in some cases of mastitis, serious

disease in the child may appear. Cases of gastro-intestinal disorders, of diph-

theroid stomatitis, and of retropharyngeal and submaxillary abscesses are not

uncommon, and even otitis media, dacryocystitis, and purulent ophthalmia

have thus originated (Damourette). 109

The reappearance of the colostrum-corpuscles in the mother's milk, perhaps

the most valuable result to be obtained by microscopical examination of the

milk, is not only a phenomenon of medico-legal interest, but is also of practical

value in determining the quality of the milk, since the presence of these cor-

puscles after the eighth or the tenth day indicates qualitative changes in the milk

which disagrees with the child. We have no intimate knowledge of these

changes, nor do we know why the corpuscles reappear. During the first week

of lactation these corpuscles are numerous, and their presence at this time is

physiological. At various periods throughout lactation they reappear, when

the milk is found deficient in nutritive value. They have been observed to

reappear when the mother has been affected by some profound nervous im-

pression, such as excessive grief, fright, fatigue, or sexual excitement. Inter-

current diseases, particularly anemia, are often accompanied by their reappear-

ance. Occasionally they are observed during a return of menstruation. It is

also a curious fact that drugs administered to a nursing mother more readily

pass into the milk during a colostrum period. The reappearance, therefore,
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of colostrum-corpuscles in large numbers after the second week of lactation

is an indication to at Least temporarily discontinue nursing.

The diseases which make permanent weaning necessary are not numerous.

Phthisis, either incipient or developed, endangers the mother by rapid advance

of the disease, and not only exposes the child to infection by the transfer of

the tubercle bacillus in the milk, as in a case clearly demonstrated by Steigen-

berger,110
l>nt also add- a risk of ill development on account of the impaired

nutritive quality of* the milk. A mother known to have syphilis may !>«

allowed to suckle her infant, provided the child bears unmistakable evidences

of the disease, and provided also her general condition is such a- to furnish a

supply of milk of suitable quality and quantity. The testimony of the changes

in the ingredients of the milk of syphilitic women, apart from it- capability

of transmitting the disease, is contradictory, and is doubtless due to the vary-

ing condition of general health in those afflicted with syphilis. When, how-

ever, the infant has apparently escaped infection, the mother should not be

permitted to risk infecting the child by her breast-milk. In this connection

it is desirable to remind the student of ("olio's well-known law that a mother

may suckle her evidently syphilitic child without fear of being herself infected.

A syphilitic child should never he given in charge of a wet-nurse without

informing the nurse of Iter danger of infection—a danger and risk so great

as to induce Fouruier 111
to make the statement that the practice of wet-nursing

syphilitic infants should he prohibited by law. It will often be necessary to

discontinue nursing when the temperament of the mother is so highly emo-

tional as repeatedly to produce serious qualitative changes in her milk. The

existence of or predisposition to goitre contra-indicates suckling, siuce this

disease is thereby aggravated; in some cases goitre has first appeared during

the lactation period.

Anemia.—An impoverished condition of the blood after labor render- tie

puerpera incapable of supplying a proper quality of milk, and further depletes

her vitality to such an extent that nursing must be omitted both for her own
and for the child's best interests. It is therefore inadvisable to permit suckling

to be continued when a profuse hemorrhage has occurred at the time of deliv-

ery, or when a condition of advanced anemia has developed during pregnancy,

with or without albuminuria, in which case the frequent tardy involution of

the blood will be even more delayed. It is, moreover, certainly rational to

believe that the blood of an albuminuric woman cannot supply the material

for a perfectly healthy milk-secretion.

Return of Menstruation,—Among the laity the notion i< very widespread

that a return of the menstrual function makes it imperative to discontinue nurs-

ing. When the amount of blood lost is sufficient to produce anemia, it will

always be desirable to wean the child. Ordinarily the flow is i)"t excessive

and may be very irregular, and the impairment of the milk is only temporary,

as shown by the transient digestive disturbance in the child. Under such con-

ditions it would certainly be unwise to resort to artificial feeding unless the

child's condition clearly indicated that it was not thriving, which sometimes
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will be the case when the menses return regularly and profusely. Schlichter's 112

observations, during a period of five and a half months, of 52 children suckled

by women in whom menstruation had appeared, found that only one child

became dyspeptic, and that this child showed a normal gain in weight.

Thirty-three milk-analyses were made, and they showed on an average less

difference between the milk of a non-menstruating and a menstruating woman
than between the specimens of milk taken from an individual at morning,

noon, and evening. The advisability of discontinuing nursing when the

menses return should always be decided in individual cases by a critical

study of the health of both mother and child.

Pregnancy.—The experience is universal that a mother cannot continue to

supply nutriment for both her unborn and her living child ; and, leaving out

of consideration the possibility of the occurrence of miscarriage through the

intimate reflex association of the uterus and the mammary glands, lactation and

pregnancy are incompatible, and are not to be sanctioned except when serious

illness in the suckling makes a supply of breast-milk specially urgent for a short

time.

Drugs.—It is recognized as a clinical as well as an experimental fact that

various drugs are in part eliminated by the mammary gland, not only when

the milk is in a poor condition, but also when the nursing mother is apparently

perfectly healthy. Alcohol, quinin, salicylic acid, arsenic, lead, iodoform, potas-

sium iodid, mercury, the poisonous alkaloids, narcotics, belladonna, and a few

other drugs have been found in the milk of nursing women. Knowledge of

this subject has largely been gathered from accidents occurring to the infant

when the nursing mother has been treated for intercurrent diseases.

Burdel 113 reported fatal illness in an infant whose mother had been cin-

chonized, and he advises withholding the breast until the milk containing

the quinin is M'ithdrawn.

Vinay 114 observed a distinct odor of nicotin, though chemically it was not

shown to be present, in the milk of mothers exposed to the vapors of nicotin

ill tobacco-factories, and he noted the appearance of serious illness in the

child upon the mother's return to the factory, which illness disappeared when

the milk was given up. Doses of the poisonous alkaloids physiological for the

mother may at times pass through the milk in quantity sufficient to be poison-

ous to the child. This is especially true of atropia.

Fehling 115 and Schling " 6 have experimentally studied the action upon the

infant of various drugs ingested through the mother's milk, and they point out

the fact that the time required for partial elimination by the mammary glands

varies with different drugs.

The frequently observed laxative action upon the child of salines or of

compound licorice powder administered to the mother is sometimes utilized

for the benefit of the infant, but beyond this the writer is acquainted with no

exact experimental or clinical studies of the medicinal treatment of infants

through the breast-milk. According to Barnes, syphilis in the infant may
thus be cured.
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"Weaning.— A.8 the normal period of lactation is relative, often depending

upon individual capacity for the production of milk and for enduring the

strain of lactation, it is difficult to name a period throughout which the child

should be fed exclusively from the breast. < Ordinarily nine months is the limit,

Inn in some individuals lactation may be extended throughout a year without

detriment t<> mother or child. A.ftertwelve months the changes in the quality

and quantity of the milk, the appearance of teeth in the child, indicating

nature's preparation for other food, and the beginning ill effects upon the

mother of prolonged lactation, make it imperative to remove the infant from

the breast. Thereare, of course, a few conditions which will allow a continu-

ation of lactation for a brief period beyond twelve months. It would, for

example, be unwise to wean a child at the approach of midsummer, or when it

had recently recovered from a serious illness, or when in the midst of a dental

period. Whenever weaning is decided upon, it is best, as a rule, though not

always necessary, to give artificial food gradually, substituting at first one or

two bottle-feedings daily, and gradually increasing the number until finally,

in the course of several weeks, the breast-milk is no longer used. At the end

of the sixth mouth it is a good rule to investigate the quantity and quality of

the mother's milk and the condition of the child, and to observe the effect of

lactation upon the mother's health. If, as is quite common, this investigation

indicates the desirability of weaning, this should be begun, and by the end of

the ninth month the breast-milk may be omitted.

Hyperlactation.—Prolongation of the lactation period bey 1 the usual

time for weaning—from the ninth to the twelfth month— is not at all uncom-

mon among the poorer classes. The ill effects upon the mother and the child

are numerous, and the consequences to both are frequently very grave. These

effects are more frequently seen in women of weakly or strumous constitutions

whose vitality has been depressed further by the strain of pregnancy and lacta-

tion. The symptoms of the condition, to which has been given the name fubr.s

lactea, are unmistakable. The quantity and quality of the blood are impaired
;

the patient is pale, emaciated, and complains of aching pain in the back and

loins, and in the breast when the child is suckled. There is loss of appetite,

and muscular and nervous weakness with insomnia, headache, and vertigo. In

many cases, further neglected, hysteria or more serious changes in the nervous

system may be followed by insanity. Cramps and contractions of' various

muscles, beginning with tingling, are frequently observed ; even speechlessness,

dysphagia, orthopnea, and attacks of syncope have been noted. Serious

derangements of the eyes have also been observed as a result of the extreme

reduction of the vital powers and the impoverished condition of the blood,

Varying from a mild conjunctivitis to ulceration of the cornea or retinitis with

total loss of sight. In those predisposed to phthisis this disease frequently

develops at this time. Hyperlactation, on account of the associated debility,

sometimes is an etiological factor in the development or aggravation of skin

affections, particularly psoriasis.

The treatment of hyperlactation is the prompt weaning of the child and
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the use of tonics, nutritious food, and a temporary change in the patient's sur-

roundings. Usually rapid improvement follows.

TTT Diseases of the Non-sexual Organs.

1. Fever due to Causes other than Puerperal Infection.

While it is true that sometimes a rise of temperature in the puerperium

occurs wholly independent of infection, it is also true that from a clinical stand-

point the safest rule is to believe that fever occurring during the puerperal

period always has an infectious origin until indubitably proven to be due to some

other cause. There are, however, several conditions which not infrequently

are observed to produce non-infectious fever in the puerperium. One of the

most important causes of fever having a non-infectious origin in the puer-

pera is, for want of a better explanation, called " reflex irritation." When
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cold.

Fig. 153—Elevation of temperature due to

engorgement of the mammary glands.

it is remembered that during the puerperal period the patient's nervous

system has not fairly begun to recover from the nervous irritability which

was so pronounced throughout pregnancy, it is easy to understand that causes

which in health would have little if any effect upon the patient's nerve-

equilibrium will, out of all proportion to their magnitude, produce marked

effects upon the peculiarly nervous susceptibility of the puerpera. The sud-

den rise in temperature so commonly observed associated with congested and

engorged mammary glands (Fig. 153) or with a sore nipple is certainly in

large measure due to reflex irritation, although the element of infection in

some cases is partly responsible for the fever, especially if the latter continues,

in which event mastitis should be suspected.

Exposure to cold, with consequent internal congestion, especially of the

breasts and of the abdomen, is also a cause of transient fever in puerperal

patients who have been careless about proper protection with clothing or

who indiscreetly expose themselves soon after labor. The chart (Fig. ] 52)
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illustrates -
1

1
<

• 1 1 effect upon a woman who left her bed eight days after her

delivery and walked through an unprotected corridor to the closet. Soon

after her return she was taken with a ''lull and her temperature rose as indi-

cated in the chart. A.fter the administration of a hot punch and the protec-

tion of an extra blanket the fever disappeared.

Emotion is recognized a> a cause <»(' fever independent of the puerperium.

Timt profound emotion markedly influences the temperature in the early puer-

perium is well known, but the exact mechanism of the production of fever

by this cause is unknown. The appended charts are of two cases recently

observed by the writer. The rapid rise of temperature observed in one (Fig.

154, A) followed the thoughtless announcement to the patient that her husband

had been killed in a railroad accident. The secondary rise of temperature was

due to the patient's anxiety about her inability to provide for herself and

child, which anxiety was relieved by promised assistance. Figure 154, B is the

chart of a patient who occupied a bed adjacent to a companion who manifested

signs of mild puerperal insanity. The insane patient declared that during the
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night her infant had been exchanged for the sane patient's child, and insisted

that the latter patient should surrender her child, which the insane woman
claimed as hers. The anxiety and trepidation of the patient whose chart is

here exhibited was so great, and the rise of temperature was so coincident and

pronounced, that the relation of cause and effect could not be mistaken. Upon
removing the insane patient to another room the alarm of the anxious mother

disappeared and her temperature fell at once to the normal.

Acute constipation in the puerperium is a frequent cause of fever, which

i> doubtless due to the irritation of retained animal alkaloids. This phe-

nomenon is another example of the susceptibility ot' the nervous system to

various forms of irritation that at times other than the puerperium produce

little or no effect.

When a patient, before or during pregnancy, is the subject of a disease

accompanied by fever, the elevation of temperature will usually be mere -

20
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during the puerperium, since an exacerbation of the disease is likely to occur.

The fever-curves of phthisis, of pneumonia, of typhoid fever, and of other

serious diseases are thus modified.

Very high fever is often observed when serious disturbances of the brain

complicate the puerperium, such as cerebral hemorrhage or embolism or eclamp-

sia. It is possible for a puerperal patient to be stricken with thermic fever,

and the essential fever of syphilis is sometimes observed in the puerperium.

2. Intercueeent Diseases.

The puerperal patient may, of course, be attacked by any acute disease.

There are, however, a few diseases which it is desirable to mention briefly, since

their relation to the puerperal period is of more than ordinary importance.

Exanthemata.—In recent years the important relation of the exan-

themata to puerperal infection has been better understood, and there is now

little doubt that the germs of the virulent infectious diseases may effect an

entrance into the puerperal patient either through their ordinary and peculiar

modes of entrance, or through wounds of the genitalia, which latter channel

is relatively far more frequent, more dangerous, and therefore more import-

ant. When any of. the exanthematous diseases occur as complications of the

puerperium without symptoms or signs of infection of the genital organs—

a

very infrequent occurrence—the jyrognosis is more grave and the treatment is

the same as under other circumstances, with rigid antiseptic precautions added

to prevent invasion through the parturient canal.

Scarlet Fever.—When scarlet fever is contracted by the puerperal patient

the poison having been introduced through wounds in the genital canal,

the clinical course of the disease is greatly modified. The incubation period is

shortened to twenty-four or forty-eight hours. The diagnosis is usually obscured

by the fact that other forms of septic infection are frequently accompanied by

skin eruptions which are similar in appearance to that of scarlatina (see p. 226).

This fact doubtless explains the erroneous idea, formerly so widespread, that

scarlatina very frequently attacked puerperal patients,* in whom it was thought

there existed a peculiar susceptibility to this disease, and for whom a previous

attack in early life is said not to be protective to the same degree.

When it is known that the patient has been exposed to the germs of scarlet

fever, and when the poison has entered the genital canal, the vagina may show

the redness, swelling, and pseudo-diphtheritic patches ordinarily observed in

the throat, and the rash may be most apparent in the region of the vulva.

The later occurrence of desquamation when the patient survives will some-

times help to verify the diagnosis.

The prognosis is, of course, grave, being very much worse according to the

extent of invasion of the pelvic or other organs. The treatment is that for the

grave forms of puerperal infection.

Erysipelas.—The relation of erysipelas to puerperal infection is even more

* Martin found only three eases of scarlet fever in 16,000 patients in the Berlin clinic*.

(Spiegelberg, Lehrbuch der Geburtshiilje, 3d edition, 1S91).
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striking than thai of scarlel fever. Barnes 1" lias said thai erysipelas " will

perhaps account for more epidemics of puerperal fever than any other external

poison." The channel of infection is usually the parturienl canal. Of 15

ca>cs observed by Hugenberger, eleven were of the genitalia, two of the nates,

two of the face. Winckel saw :»<; cast—twenty-eighl of the genitalia, two

of the breasts, six of the face and scalp. Of Fehling's 5 cases, three wen. of

the lace. It is doubtless true thai very many cases of puerperal infection are

of erysipelatous origin, which, in the absence of the usual symptoms of this

disease, cannot be recognized without bacteriological examination. The di» ase

develops more frequently in the first than in the second week after delivery,

and death occurs oftener in the second than in the fourth week. The prognosis

of facial erysipelas in the puerperium is comparatively favorable. When the

disease attacks the parturient canal the mortality i.- high : twelve of Wmckel's
cases ended fatally. The treatment is that for grave puerperal infection.

Diphtheria.—The relation of diphtheria and of other infectious diseases t.»

puerperal infection is similar to that of erysipelas, and the same antiseptic

precautions against all infectious diseases are urgently demanded.

Pneumonia; Rheumatism.— It has been asserted that the puerperal pa-

tient is especially predisposed to pneumonia and to rheumatism. The.-e dis-

eases may occur as intercurrent affections, but it is a fact that a septic pneu-

monia or a septic arthritis, to both of which diseases reference has been made

(pp. 221, 22(5), will account for the relative frequency of the former diseases

in the puerperal period. Pneumonia, not of septic origin, occurring in the

puerperal period requires no consideration in this work beyond the statement

that the course of the disease is more serious than pneumonia in non-puerperal

women, the fever being especially high, and the prognosis is distinctly more

grave. When secondary to infection of the parturient canal, pneumonia is

often of embolic origin, and is frequently observed as a complication <>f uterine

phlebitis or phlegmasia alba dolens. The course and treatment of septic pneu-

monia are described in the section on Puerperal Infection.

A septic arthritis can be differentiated from true rheumatism by the history

of the case; by the absence of acid sweats, of cardiac complications, and of

marked febrile reaction; and by the fact that one of the large joints, often the

knee, is affected
; that other joints are very rarely affected in succession : that

it has a longer duration and a tendency to ankylosis or to suppuration in the

joint, with general septic infection; and that arthritis is more apt to occur

in women who have had gonorrhea before labor. The cause of this so-called

"puerperal rheumatism" is probably a specific variety of micro-organism

having a predilection for the joints. Treatment consists in a careful disinfec-

tion of the parturient tract and in keeping the joint at rest, in the application

of iodin or ointment of belladonna and mercury to the joint, and. after acute

inflammatory symptoms subside, in the employment of cautious passive motion.

Malaria.— Malaria i- one of the most important intercurrent diseases of

the puerperium, not only because women recently confined have an increased

liability to this disease—a fact generally admitted— but especially because this
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disease so often simulates sepsis, from which it is of the utmost importance that

malaria be differentiated. Clinically, women subject to the malarial poison

almost always, as the result of the traumatism of labor, manifest this disease

after delivery, at which time the type of malaria ordinarily is mild, but excep-

tionally it may be very severe. The disease usually appears on or about the

third day after delivery, and often modifies the course of the puerperal period.

While malaria, according to Abelin,118 does not modify the involution of the

womb, acute types of the disease, to some extent, predispose to puerperal hemor-

rhage and to profuse and prolonged bloody lochia.

The influence of malaria upon the milk-secretion is shown by a diminution

in the amount of milk secreted, especially when the fever is highest. Whether

the germs of the disease are transmitted in the milk to the nursing infant is

by no means certain. In some cases it has been asserted that such trans-

mission has been observed,

Diagnosis.—The diagnosis of malaria occurring in the puerperium is often

very difficult, and, as stated above, the close resemblance of this disease to some

forms of beginning sepsis renders the differential diagnosis the most important

feature of malaria complicating the puerperium. A safe clinical rule is to

reserve a diagnosis until the parturient tract is known to be uninfected. While

frequently the date of appearance is the third day after labor, wide variations

are observed. The duration and marked remissions of the fever, its frequent

but not invariable periodicity, and especially a morning elevation of tempera-

ture; the character of the pulse and the more evident relation of its rapidity

to the degree of fever ; the blood-examination for the malarial plasmodium

;

the enlargement of the spleen and of the liver; the quantity and quality of

the lochia ; and, finally, the efficacy of quinin,—will often assist the diagnosis

between malaria and puerperal sepsis.

Treatment.—An early diagnosis is usually difficult, and, in order that

beginning septic infection of the parturient canal may not meanwhile gain

headway, it is a safe rule to disinfect the vagina, or even the uterus, and to

administer a calomel, and later a saline, purge, followed by one or two free

doses of quinin (gr. x, administered morning and evening). This course of

treatment may further obscure the diagnosis for a time, but it has the ad-

vantage of promptly detecting and treating beginning infection, thus avoid-

ing delay in stopping its further progress. If the disease is malaria, the

fever will likely recur, but usually it will readily be controlled by quinin,

which ordinarily should be administered in daily doses of from 15 to 30

grains throughout a period of ten days or two weeks. The chart (Fig. 155)

illustrates this plan of treatment. The notes of the case are as follows :

Sixth day: Tongue coated, conjunctiva? yellow; uterus enlarged, reaching

more than halfway to umbilicus ; bloody lochia persistent and not offensive

;

a very large amount of healthy decidual and blood-clots removed with

curette and placental forceps, followed by douche and gauze packing

;

calomel (gr. iij)
;
quinine (gr. x), at night and on the following morning.

Ninth day: Temperature again elevated; uterine involution progressing;
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bloody lochia diminished
;
quinin, -jr. x thrice daily. This dose of quinin

w.i- given until the seventeenth day, when cinchonism first appeared, and,

as is shown by the chart, the fever disappeared and did not return.

The writer has repeatedly observed a fad recorded by others— namely, thai

some puerperal cases of malaria require exceptionally large doses of quinin.
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Fig. 155.—Malaria in the puerperium,

The chart (Fig. 156) illustrates this fact. In this case from the third to the

tenth day a daily close of 15 grains was given, and, the temperature having

ceased to rise, the drug was about to be discontinued. Two days later—on the

twelfth day—the temperature rose to 103|"° F. notwithstanding the quinin ;

the daily dose was then doubled, .*]() grains being given dailv until the fifteenth
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Fig. 156.—Malaria in the puerperium.

day, when the fever, apparently being controlled, the amounl was reduced to

15 grains. On the seventeenth day a chill occurred and the temperature rose

to KM 1 F., whereupon :)() grains were given daily until the twenty-third

daw when cinchonism occurred and the temperature became normal
; the

amount of the drug was then reduced to a very small daily dose.
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The chart (Fig. 157) also illustrates the necessity of administering large

doses of quinin in some puerperal cases of malaria. Whenever attempt was

made to reduce the dose from 10 grains thrice daily the temperature invari-

ably was elevated, and the fever was finally controlled by administering 20

grains thrice daily (20th, 21st, 22d, and 23d days).
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The chart (Fig. 1 58) exemplifies a milder type of puerperal malaria con-

trolled by a daily dose of 6 grains of quinin.

When it is necessary to resort to large doses of quinin to control malarial

fever in the puerperium, the writer's experience agrees with that of Burdel, that
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the infant is likely to suffer and should be taken from the breast. A daily dose

of from 15 to 20 grains has, however, produced no apparent effect. In cases

of chronic malarial cachexia with an acute exacerbation after labor, arsenic com-

bined with quinin will often be more efficient than quinin administered alone.

Hemorrhoids.—The interference with the venous circulation of the rectum
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during the la-i months of pregnancy very often leaves the rectal veins in a

hemorrhoidal condition, which frequently occasion- great discomfort during

convalescence. Relief may be obtained by free action of the bowels, by the

application <>f hot-water compresses, <>r, if more agreeable to the patient, by

the use of an ice-bag. A piece of cotton saturated with the distilled extract

of witch-hazel and inserted partially through the anus, or the use of an oint-

ment composed of equal parts of the ointments of galls, belladonna, and stra-

monium, will further relieve the pain.

Puerperal Anemia.—According to the investigations of [ngerslev, Feh-

ling, ami Meyer," 9 the average number of bl l-corpuscles and the hemoglobin

value of the blood are lessened during' the first four or five day- of the puerpe-

rium, but by the fifteenth day the number of corpuscles and the quantity of

hemoglobin have practically returned to normal.

It very frequently happens, however, especially among the poor and ill-fed,

that the physiological changes occurring in the blood during pregnancy not

only fail to disappear, but even become aggravated under the strain of lac-

tation, and a very marked anemia appears! This impoverished condition of

the blood is especially liable to occur when the patient is the subject of any

wasting or depressing disease, such as phthisis, chorea, insanity, or when at the

time of, or subsequent to, labor hemorrhage or sepsis has occurred. The

anemia in such cases may progress, if neglected, to a pernicious form. Careful

blood-examinations may be made to observe the effect of treatment, which is

usually efficient if not too long neglected. The administration of iron and of

arsenic combined with hygienic and dietetic treatment should be kept up for a

long period.

3. Diseases of the Urinary Organs.

Functional disturbances of the bladder, such as inability to urinate and

urinary incontinence, are of frequent occurrence after labor, and are some-

times very troublesome affections, especially incontinence. The loss of power

to evacuate the bladder may be due to the inability of the patient to

empty the bladder while lying in bed, or to injury of the urethra and the

anterior vaginal wall, the resulting edema diminishing the calibre of the

urethra and making its course tortuous. Cases of the latter class are usually

permanently relieved by a single passage of a catheter, which straightens

the tortuous canal, and when infection of the urethra and bladder does not

occur the swelling rapidly subsides and there is no further difficulty. The

diminution of intra-abdominal pressure and the relaxed condition of the

abdominal walls also prevent the operation of this pressure and the action of

the abdominal walls in emptying the bladder; and. further, it is asserted that

after labor the bladder-walls admit of greater distention by accumulated urine

than can occur during pregnancy. The wall- are thus -lower to contract in

response to the stimulus of the urine in the bladder, and the physiological

increase in the amount of urine excreted early in the puerperium soon over-

distends the organ. The dangers of over-distention are not onlv the inline-



312 AMERICAN TEXT-BOOK OF OBSTETRICS.

diate injury to the bladder—a catarrhal cystitis—but a further and greater

danger lies in the fact that the bladder-tissues are thereby rendered less

capable of resisting the destructive action of micro-organisms, should the

latter effect an entrance. A simple catarrhal cystitis may thus be converted

into a serious infective cystitis. The means to be employed for emptying the

bladder, and the necessity for chemical cleanliness of the catheter when it is

used, have been referred to (p. 173).

Incontinence of urine in the puerpera is often the incontinence of retention.

The continual dribbling, however, may be the result of paresis of the sphincter

muscle from prolonged labor in head presentation, or it may result from fistulas.

The treatment will be governed by the cause. Paresis of the bladder-sphincter

very often disappears spontaneously, and recovery can be hastened by the admin-

istration of tonics, especially strychnia, and by applications of electricity to the

base of the bladder. If a fistula cannot be healed by stimulating applications,

such as nitric acid or nitrate of silver, a plastic operation is necessary a few

weeks after the patient leaves her bed.

Cystitis and Pyelitis.—The most important organic affection of the urin-

ary organs after labor is cystitis. This disease commonly is mild and of

short duration, but it may be a very grave complication when it is due to

infection of the bladder. Some cases of septic cystitis assume a most malig-

nant type.

Etiology.—A simply catarrhal cystitis is frequently observed to follow injury

to the bladder, either from pressure of the child's head or from over-distention

of the bladder. The symptoms in these cases usually disappear in a few days,

either spontaneously or after mild treatment. The great danger of the disease

is an added infection, for, as pointed out by Bumm, Dubelt, Rovsing, and others,

a healthy uninjured bladder can resist the action of micro-organisms ; when,

on the contrary, a catarrhal cystitis is present, the subsequent introduction of

micro-organisms rapidly converts the catarrhal into a suppurative inflamma-

tion, which may spread along the urinary tract and finally involve the kidneys,

producing pyelitis, pyelo-nephrosis, or nephritis. Ascending infection of the

urinary tract usually begins in the bladder, the infecting poison gaining access

within this viscus in one of several ways. Commonly the catheter carries the

infecting agent into the bladder, either itself not being chemically clean, or, if

properly sterilized, but improperly introduced, it may, at the time of its intro-

duction into the bladder, become contaminated by decomposing lochia. Escap-

ing these dangers, there is yet another danger of carrying into the bladder, on

the catheter, micro-organisms commonly found in the otherwise normal urethra.

Garonsky,120 Rovsing,121 and others have shown from their investigations that

pathogenic bacteria are commonly found in the urethra. Exceptionally infec-

tion of the bladder may occur independent of the use of the catheter. Recent

clinical and experimental studies of cystitis, particularly by Doyen, Clado,

Halle, Albarran, Rovsing, Morelle, Denys, Schnitzler, and Krogius, apparently

prove that micro-organisms located in any of the pelvic viscera may find their

way into and infect the bladder. The observations of Reymond 122 are especially
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interesting. In two cases of cystitis, where the micro-organisms in the uterus

and bladder were identical, treatment of the bladder was without result, but

after curetting and disinfecting the uterus ili<' cystitis rapidly disappeared. In

seven other ease- a emv of long-standing cystitis followed removal of the dis-

eased pelvic organs. His four experiments upon animals Bhowed that the

introduction of bacteria into the pelvis outside the bladder-walls gave 1

cystitis with the micro-organisms in the bladder, and nol in the blood-current

of t lie pelvis. In Wreden's 123 experiments, intestinal micro-organisms, or those

intentionally placed in the bowel, were found in the bladder.

Very exceptionally the bladder may escape serious inflammation, l>nt injury

to the ureters, with subsequent infection, may be followed by inflammatory

changes in the pelvis of the kidney or in the kidneys. Labor may also be

followed by perinephritic abscesses due either to infection of the pelvic connec-

tive tissue, and extension of inflammation by continuity of tissue, or to infection

from rupture of a kidney-abscess into the surrounding cellular and fatty ti.-«ue.

Diagnosis.—The symptoms of catarrhal cystitis in a puerpera are the ordi-

nary symptoms of irritation and acute inflammation of the bladder. Jn septic

cases the early symptoms are similar; later they are very violent, when exfolia-

tion of the mucous membrane or even of the bladder-walls may occur, and occa-

sion severe tenesmus or retention of urine by obstructing the urethra. Fever

is usually moderate so long as the inflammation is confined to the bladder, and

gradually disappears after from three to six days. Should this gradual defer-

vescence be followed for ten days or two weeks by an almost afebrile curve, and

should the temperature then rise rapidly to a greater height than had previ-

ously existed, and be accompanied by pain and tenderness in the region of the

kidney, it may be assumed that the pelvis or the parenchyma of the kidney

has been invaded. When the temperature from the beginning of cystitis is

very high—above 103°—rapid infection of the kidneys has likely occurred.

Examination of the urine will also help to determine the extent of the

inflammation by the presence of a large amount of albumin, of renal epthe-

lium, and of casts; and bacteriological examination of the urine will l"' of

further assistance in recognizing those very rare instances of infection of the

urinary tract unaccompanied by purulent urine and without marked bladder

symptoms.

The time required for the spread of the inflammation from the bladder or

adjacent structures along the ureters to the kidneys varies. The usual time is

about ten days or two weeks after the appearance of a very mild or severe

cystitis. It can, however, in rare cases occur almost from the outset, before

or coincident with marked bladder-symptoms and in some cases pyelitis,

pyelo-nephrosis, or nephritis becomes apparent only after a long-standing ami

persistent cystitis or ureteritis.

Prognosis.—The danger of cystitis occurring after labor depend.- largely

upon the promptness and the care exercised in treatment. Neglected cases with

ulceration and exfoliation of the bladder will have a mortality of 38 per cent.,

and of those who recover greater or less permanent damage is done t" the
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urinary organs, from which damage the patient may ultimately die. Pyelitis

persisting for months is a not uncommon sequel.

Treatment.—Prevention is of first importance. Catheterization should not

be resorted to unless all other means to secure urination fail, such as repeatedly

placing under the patient a bed-pan filled with hot water ; the sound of running

water ; assisting the patient into an upright position upon her knees, and pres-

sure over the bladder. While avoiding the catheter, however, the danger of

over-distention must not be forgotten, and the catheter must be used, if other

means have failed, at intervals of at least twelve hours, but always with strict-

est antiseptic care. At the earliest appearance of cystitis the bladder should

carefully be irrigated every four hours through a two-way catheter with a ^

per cent, creolin solution, or, if this causes much pain, a solution of boric acid

(gr. xv to f§j) may be substituted. Warm applications over the bladder and

diluent drinks are also to be used. Five- or ten-grain doses of salol three times

a day will be of service so long as the parenchyma of the kidneys is not

invaded. Urotropin in doses of 5 grains is a very useful remedy. When
constant dribbling from the bladder is replaced by retention of urine,

occlusion of the urethra by an exfoliated portion of the bladder should

be suspected, and the separated portion should be removed, dilating the

urethra for this purpose if necessary. Large doses of iron, inhalations of

oxygen, and the free use of stimulants constitute the general treatment

on which most reliance can be placed when the patient is profoundly

septic.

The treatment of pyelitis following labor will depend upon the character

of the disease. In mild cases it may be sufficient to obtain drainage by the

administration of diuretics that act mechanically, such as large draughts of

water, and to attempt disinfection of the urinary tract by the administration

of salol or boric acid in doses of 5 or 10 grains every four hours. For sub-

acute or chronic cases alterative and stimulating diuretics will be useful. Cases

that do not respond promptly to these milder measures should be treated by

surgical means to obtain free drainage. When a distinct collection of pus in

the region of the kidney is detected by palpation, the most efficient treatment

is incision in the loin and the introduction of a drainage-tube, which should

be removed when disappearance of the purulent discharge and shrinkage of

the cavity indicate that active inflammation lias subsided. When palpation

fails to detect swelling in the region of the kidney, when there is doubt as to

which kidney is affected, or especially when vaginal examination finds a thick-

ened, tender ureter, catheterization of the ureters will be useful for both diag-

nosis and treatment. By means of the ureteral catheter and an aspirating

syringe the pus should be drawn from the pelvis of the kidney at intervals

of a few days, the quantity withdrawn should be noted, and the same quan-

tity of a weak antiseptic solution should repeatedly be forced through the

catheter and withdrawn. The treatment by incision in the loin is less tedious,

and does not require the special appliances and skill necessary for catheteriza-

tion of the ureters ; moreover, should the fever and the albuminous and puru-
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lent urine be due to small multiple abscesses in the parenchyma of the kid-

ney, the opening in the loin is more favorable for diagnosis and treatment.

Albuminuria.—A Ibumin is very frequently found in tin 1 urine during the

firsi forty-eight hours of the puerperium, its occurrence at this time being

considered physiological. Trautenroth w asserts that during labor albuminuria

is the rule, its absence the exception, and that in from one-fourth to one-third

of the cases casts are present. I >< *t 1 1 casts and albumin promptly disappear

early in the puerperium, and their presence after the firs! week i ?ually means

catarrh of the urinary tract or more serious disease.

Etiology,— Various explanations have been offered for the occurrence of

albuminuria at a later period of the puerperium. The most plausible theory

is that in cases apparently passing through a physiological puerperal period

the presence of albumin in small quantity indicates a continuation of the

kidney condition which was present during the latter months of pregnancy.

To those who consider the kidney of pregnancy due to the excessive amount

of work thrown upon the kidneys throughout the period of gestation, the

similar demands upon the excretory organs during the lying-in period readily

explain the continuance of small amounts of albumin in the urine of the

puerpera. The frequency of albuminuria due to a continuation of the

kidney of pregnancy has frequently been demonstrated by autopsy, the kid-

neys presenting the same condition of anemia without inflammatory changes.

Albuminuria in the puerperium is very often a concomitant symptom of

infection arising from the genitalia. There may be either a simple catarrhal

inflammation, or, when infection is at its height, true parenchymatous nephritis

may be present, caused by the excretion of micro-organisms or their toxin-.

the toxins acting upon the tissue of the kidney practically as mineral poisons.

In even more advanced cases of puerperal sepsis metastatic absce—e- j n the

kidneys may occur. It has been asserted that the albuminuria increase- and

diminishes with the pelvic lesions of septic infection. Siredey consider- puer-

peral nephritis a constant complication of puerperal uterine phlebitis or lymph-

angitis. The author has observed nephritis with albuminuria and cast- develop

on the fourteenth day of the puerperium in a patient with a very virulent

mammary abscess.

The "prognosis of puerperal albuminuria is determined by the cause. A\ lien

ilue to the persistence of the kidney of pregnancy, the small amount of albu-

min slowly but completely disappears. The symptoms of the kidney-lesion in

septic eases are usually obscure, and are often overshadowed by, and disappear

more slowly than, the uterine symptoms. The possibility of thus explaining

the very rare occurrence of eclampsia so late as two week- or Longer after labor

should not be forgotten. Whether the kidney disease persists in kidney- pre-

viously normal is also determined by the cause and by the extent of injury

done to the tissues of these organs. The occurrence of albuminuric retinitis

and blindness in the puerperium would indicate an old nephritis antedating

the pregnancy. It should be remembered, however, that loss of vision may

occur after labor wholly independent of kidney disease. Very rarely tempo-
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rary blindness may occur from vasomotor disturbance of the vessels of the

retina. The loss of vision may also follow severe hemorrhage, and permanent

blindness may result from septic panophthalmitis.

Hematuria.—Bloody urine is sometimes observed soon after labor. Serious

contusion of the bladder during labor, either by the child's head or by forceps,

will occasionally be followed by this symptom. Ordinarily the blood in the

urine is due to the persistence of vesical hemorrhoids which developed during

pregnancy. The differential diagnosis is made by the history. The hemor-

rhoidal condition, as a rule, disappears spontaneously and usually requires no

treatment, although exceptionally it may be necessary to employ astringent in-

jections into the bladder. When bloody urine from injury to the bladder is

present, especial antiseptic care should be observed should the use of the

catheter be required. The possibility of the occurrence of fistula? should not

be overlooked.

4. Diseases of the Nervous System.

Cerebral Hemorrhage and Embolism in the Puerperium.—Intra-

cranial accidents so serious as hemorrhage or embolism are fortunately very

rare, and often are only incidental complications of the puerperium. A woman

predisposed to cerebral hemorrhage would a priori be more likely to be

stricken with this accident either during pregnancy or at the time of labor.

Throughout the period of gestation the changes in the blood, the physiological

hypertrophy of the heart, and the accelerated destructive changes of any pre-

existing kidney-lesion all combine to offer a favorable opportunity for cerebral

apoplexy. Or, having passed through pregnancy safely, the physical strain of

labor would tax to their utmost the cerebral blood-vessels. Hemiplegia after

an eclamptic attack is a familiar illustration of diseased blood-vessels giving

way under sudden and extraordinary pressure. In the puerperium, on the

contrary, the circulation at once becomes more quiet, arterial tension decreases,

and the danger of cerebral apoplexy correspondingly diminishes. This explan-

ation of the relative frequency of apoplexy occurring during the child-bearing

period is borne out by statistics.

The increased relative frequency of cerebral embolism in the puerperium is

to be found in the fact that sepsis, either as endocarditis or as phlebitis, is a

factor of great importance in the etiology of cerebral embolism in puerperse.

The clinical features and prognosis of cerebral hemorrhage are in no respect

different from the disease as it appears apart from child-bearing, and therefore

need no further consideration here beyond the statement that a paralyzed preg-

nant woman can pass through her labor without her uterus sharing this loss of

power.

Cerebral embolism also has the same clinical manifestations in the puerpera

as in others, its symptoms depending upon the size and distribution of the

vessel involved, hemiplegia, monoplegia, or aphasia developing according to

the trunk or branch of the vessel receiving the embolus. It should be borne

in mind that paralysis in a pregnant or puerperal patient is sometimes, although
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rarely, hysterical, ;ui<l a critical diagnosis should therefore always eliminate

hy.-tcria. Within :i year the writer ha- seen :i case of hysterical aphonia ill a

pregnant womau \\ hose mother was similarly affected. [Immediately after labor

the difficulty at once disappeared. It is suggestive, as Lloyd remarks,10 thai a

targe proporti >f reported cases of paralysis in pregnant women appear to

be cases of aphasia. The diagnosis oi hysterical paralysis is usually not diffi-

eult when the i net n t - i - 1 < •
i m -y of st >rae of the

|
>1

1 \ ~i< ;i I signs and the characteristic

mental and moral Bymptoms are recognized. Hemianesthesia, more or less

involvement of the special senses, the loss of voice rather than the inability to

use words properly or to comprehend them, the presence in only slight degree

of exaggerated knee-jerk- and contractures, the absence generally of marked

involvement of the face, of ankle-clonus, and of bed-sores, will at once arouse

suspicion of the hysterical origin of the disease.

Neural and Spinal Affections Following Labor.— Various forms of

paralysis are sometimes observed to follow labor. Frequently a transient Loss

of power in one of the lower extremities either is overlooked or is attributed

to rheumatism or to unimportant pressure on a nerve-trunk; the inconve-

nience, it is thought, will soon disappear, and no further attention or treat-

ment is directed to a condition that is by no means trifling, and one that in

some cases proves a most disastrous sequel to childbirth.

The etiology of neural affections following labor may be grouped conveni-

ently in two general classes: (a) Nerve-injuries due to pressure by the child's

head or by forceps; (A) Disease of the nerves due to septic infection.

Of the first class, there is a type of cases, due to slight injury, with only

partial and temporary loss of power accompanied by some pain and discomfort,

all of which symptoms disappear before the patient leaves her lied, the enforced

rest of the puerperium being sufficient for nature's recuperative power to effect

a complete cure. This grade of injury is of not very great clinical importance,

A very important nerve-injury following labor is one producing paralysis

from traumatism of the sacral or lumbar plexus, this type ofparalysis, as pointed

out by Mills 1 -'6 and by Hi'mermann, 1 -7 being usually peroneal, and commonly

associated with severe neuritis. The great frequency of involvement of the

peroneal nerve is explained by the anatomical situation of it- origin. The

roots of the sacral plexus lie upon a cushion of muscle, but the lumbo-sacral

nerve, arising from a portion of the fourth and from the fifth lumbar nerve.

soon passes over the bony pelvic wall at the linea innominata, where it is

exposed to injury by the child's head entering the pelvic inlet. This lumbo-

sacral nerve is mainly the root for the peroneal nerve, and clinically it has

been found that the paralysis of motion due to traumatism during labor i-

often a loss of power of the muscles supplied by this nerve. In other word-.

the type of paralysis in these cases is commonly an inability to dorsal-flex the

foot, extend the toes, and evert and rotate the toot outward. Sometime- there

is also inability to rotate the thigh inward and draw it forward—movements

controlled by the superior gluteal nerve. This additional loss of power will lw

understood when it i- remembered that the superior gluteal nerve arises from
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the posterior part of the lumbo-sacral cord, and is therefore sometimes affected

coincidently with the lumbo-sacral cord or is secondarily involved by the spread

of inflammation. In other cases the loss of power becomes more general, the

inflammation in the nerves extending throughout the entire extremity, and

even to the other limb, or along the nerve-trunks to the cord, attacking the

ganglion-cells of the cord, with the development of trophic changes.

The class of cases most likely to be followed by serious nerve-injuries from

pressure are usually cases of pelvic deformity, in which the injury is produced

by direct pressure of the child's head. Hunermann has shown that injuries

more frequently follow labor delayed by a generally-contracted pelvis. In the

simple flat and flat rachitic pelves there is more space in the oblique diameters,

and the nerve-trunk is thus less exposed to pressure, the prominent promontory

of the sacrum giving the pelvic inlet a pronounced cordiform shape, the hollow

or bay to the sides of the promontory offering greater protection to the nerve-

trunks. Exceptionally these injuries may follow labor when the pelvis is

normal, but the presentation is abnormal—as a face or a brow presentation

—

the abnormal presentation offering larger diameters and thereby increasing the

area of pressure. Nerve-injuries are also sometimes to be attributed to forceps.

On the one hand, failure to use the instrument in proper cases when labor has

been unduly prolonged, and on the other hand pressure upon the nerve-trunks

during extraction or by pendulum movement of the blades, are factors in the

production of the injury to the nerve that sometimes follows a difficult forceps

delivery. It is usually not easy to determine which is more to be blamed for

the injury received—the child's head or the forceps. To assist in determining

this question Mills 128 has called attention to an important fact—namely, that

the pressure caused by forceps is more often followed by injuries of the second

and third, and even lower, sacral nerves, and therefore the muscles supplied

by the internal popliteal—the posterior muscles of the calf—are paralyzed,

rather than the muscles supplied by the peroneal nerve.

Neuritis due to septic infection may manifest itself in protean types, just as

is observed in neuritis due to any toxic agent: it may be multiple or diffused,

or a single nerve may be involved; it may be partly or chiefly in the upper ex-

tremities. When the upper extremities are affected, the terminal branches of

the median or ulnar nerves, or of both, are commonly involved, and both

motor and sensory fibres are affected. In a case recorded by Mobius,129
in which

the neuritis attacked the legs as well as the arms, the tendon-reflexes were

active, the interosseous muscles were atrophied, and both hands were the seat

of a burning, pricking sensation. The cranial nerves were not affected. Fever

and other signs of infection were present. Not infrequently the predisposing

causes of neuritis under other circumstances, such as alcoholism, syphilis, and

exhaustion, are predisposing factors in the development of septic neuritis fol-

lowing childbirth. The lowered vitality and the depressed nervous force of

the puerpera render her nervous system an easy avenue for the inroads of

sepsis.

The symptoms of septic multiple, diffused, or isolated neuritis are not dif-
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I rn nt from the symptoms of neuritis from other causes. Pain, hyperesthesia,

paresthesia, and paralysis or pseudo-paralysis are commonly present Some-

times there is anesthesia, and often there are changes in the reflexes with

cramps and contractures. Atrophies and the reactions of degeneration are

occasionally present.

As a means of differentiating traumatic from septic cases it is noteworthy

thai the symptoms of septic cases usually appeal- in the first, second, <>r third

week ainr labor, although they may occur earlier or later.

A form of neuritis following labor, <>f considerable importance and involving

primarily the nerves in the pelvis, is that sometimes recognized by the gyne-

cologist a lone- time, it may he, after a labor that was followed by traumatism

or by mild infection. In such cases there ha- been left in tin- pelvis inflam-

matory exudate in which a nerve-trunk or nerve-filaments are imbedded : by

reason of either the spread of infectiou to the nerve-sheaths <>r the constant

pressure of the exudate and the displaced pelvic viscera more <>r less pelvic

pain and even loss of power are produced.

Neuritis and paresis of septic origin are not infrequently associated with

septic phlebitis. The iutense pain and the loss of power sometimes observed

to accompany and to be a sequel of phlegmasia alba dolens have been consid-

ered due to the accompanying neuritis. The occurrence of gangrene in

phlegmasia has also been attributed in part to neurotrophic changes, and has

been thought to be not wholly the result of- an occluded circulation. Septic

myelitis has been observed to complicate or follow phlegmasia and to give rise

to a paraplegia. Paralysis of a greater or lesser degree following phlegmasia

has been recorded by Mauriceau, Boer, Casper, and Gittermann (quoted by

Winckel).

When the spinal cord is attacked by the ravages of general septic infection,

the clinical and pathological evidences of the myelitis commonly show very

numerous and disseminated foci of infection.

Paralysis of reflex and hysterical origin in the puerperium has ben

described by most authors. Barnes refers to the shock of labor, exhausting

the spinal centres, as a cause ot reflex paralysis, and quotes Brown-Sequard's

belief that retroversion may also cause reflex paraplegia. It is probable that

many of the cases thought to be reflex are in reality due to the extension of the

inflammation to the cord or are to be attributed to sepsis, the toxic agent reach-

ing the nerve-centres and nerve-tracts through the circulation.

Although hysterical paralysis may readily occur in a puerpera, the profound

nerve-changes throughout pregnancy and in the puerperium being sufficient to

awaken functional disturbances in individuals previously predisposed tonervous

disorders, it should never be forgotten that organic disease may be present, and

.that a careful and scrutinizing examination may bring to light something more

than hysteria.

Treatment.—Rest in bed is of the greatest importance in the treatment of

neural affections following labor, when, as is frequently the case, a greater or
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lesser degree of neuritis accompanies the loss of power. The pain should first

be relieved by the appropriate treatment for neuritis—absolute rest, alternate

hot and cold applications, ointments of mercury and atropin, the internal

administration of sodium salicylate or salol ; the further relief of pain by

phenacetin or, if necessary, by opium. Later, the iodids, and, after the pain

has been relieved entirely, active electrical treatment and massage, should be

employed. Pelvic inflammation should be treated systematically over a suffi-

ciently long period in intrapelvic cases. In all cases appropriate general treat-

ment, including strychnia and quinin, must not be neglected.

Insanity in the Child-bearing- "Woman.

—

Frequency.—The statistics of

asylums in which mental derangements have been classified as following repro-

duction show considerable variation, due to a diversity of factors, such as

nationality, social condition, reliability of history, etc., that cannot be analyzed

here. It is sufficient to say that in from 8 to 10 per cent, of all insane females

the disease developed in the child-bearing process, and that, on an average,

one woman of four hundred confined becomes insane. The disease declares

itself most frequently in the puerperium, usually within the first two weeks

(Esquirol 66 per cent., Toulouse 75 per cent., within the first ten days), and in

manv cases prodromic symptoms have been present at some time during preg-

nancy. !Next in frequency is the period of lactation, at any time of which

period insanity may appear, although it is usually manifested toward the latter

half. The insanity of lactation is more common in multiparas. The insanity

of pregnancy, the least frequent of all, usually begins after the fourth month,

and is of about equal frequency in multiparas and in prirniparse.

Etiology.—It is customary to classify the causes of insanity in its relation

to reproduction as predisposing and exciting, and very many conditions have

been arrayed as belonging either to the one or the other class. It should be

borne in mind that in each individual case many factors are indissolubly asso-

ciated, the patient's mental break-down being the resultant of several complex

conditions, each reacting upon and intensifying the others.

Of predisposing elements common to the three varieties of alienation under

consideration, the most important is hereditary predisposition, which is found

in from 25 to 30 per cent. Since this is about the proportion found in insanity

generally, it is evident that heredity is not of greater importance in the

puerperal forms ; indeed, some statistics show it to be of less importance. Of
importance also are other neuroses, such as chorea, epilepsy, and hysteria. Alco-

holism and the pre-existence of insanity are also frequently predisposing factors.

A woman with an unstable nervous system from any cause is handicapped in

her passage through the nerve-exaltations and storms that await her through-

out the course of pregnancy, labor, and lactation. Individual inhibitory

power will have much to do with the final issue, and if this power is not

sufficient to withstand the varied determining factors of mental disease, insanity

is to be expected.

During pregnancy the most important exciting cause is probably tox-
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emia, by which i- meant a condition of the blood bo surcharged with and

changed by toxic organic principle-, the result of faulty metabolism and ex-

cretion, as to render the blood incapable of proper nutrition. In the pathol-

ogy of pregnancy the greal import a nee of these changes bag been insisted upon

(see p. 228, Vol. [.). The effecl of faulty elimination of secretions altered in

quality and quantity plays an important rdle in the production of the unsta-

ble aervous syste f pregnant women, and we arc not. therefore, surprised

almost invariably to find, preceding an outbreak of insanity, constipation, inca-

pacity of the liver to perform the work thrust upon it, and failure of the -kin

and the kidneys, with or without albuminuria, all of which certainly can and

do induce faulty nutrition of the brain. Of less importance, but contributory

more especially to the insanity of pregnancy, are moral factor-, such as mental

anxiety from domestic worry, desertion, or seduction. The exciting causes of

insanity in the puerperal period have variously been stated to be sepsis, anemia,

dystocia, post-part inn hemorrhage, eclampsia, great exhaustion, and profound

<'motion, and in individual eases one or more of these causes is usually discov-

erable. The employment of instruments and anesthetics during labor bas aoi

been included as a cause, for the reason that their inure general employment

without a proportionate increase in mental derangements, and their capacity to

relieve the suffering which otherwise must react unfavorably upon the individ-

ual's nervous force, seem sufficiently plain to consider them prophylactic rather

than exciting factors.

The relative importance of the causes just enumerated is difficult to deter-

mine, a study of statistics furnishing but little light on the subject. The

opinions of various authors are apt to reflect the class of eases they have indi-

vidually seen, and as insanity, after all, is not so very frequent, an individ-

ual's experience must be too small to warrant general conclusions. Jn recent

years, however, the conviction has steadily been growing that sepsis hears a

far more frequent and important relation to the insanity of the child-hearing

woman than has hitherto been thought. This statement, if true, is of greater

significance to, and calls for closer attention on the part of, obstetricians than

alieni-ts, since to the former the immediate or remote results of infection must

and should always have a deeper interest. If the toxemia of pregnancy is,

as it appears to he, an important element in the insanity of pregnancy, how
much greater will he the tendency of an unstable nervous system to lose its

equilibrium when, overtaxed by faulty excretion during pregnancy, there is

eneountered the additional strain of the piicrperium, when the organs of excre-

tion for a time have new demands upon them, and when opportunities for septic

absorption, in size of the dose and in the virulence and intensity of the poison,

are without parallel in the whole period of the reproductive function !

There are many facts to support the belief that sepsis is by far the most

important cause of the puerperal forms of insanity. First, let US study the

statistics of recent years. in 58 cases Holm noted severe puerperal processes

in thirteen; I Ian-en attributed forty-two of 19 casesto infection;
1 -""

in 40 cases

21
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Clark observed eight with septicemia and eleven others with inflammatory

disease of the uterus and appendages.131 Hansen places the proportion of toxic

cases at 86 per cent. ; Idanof, at 6Q per cent. ; Lallier,
132

at 70 per cent.

Olshausen in his classification of puerperal psychoses assigns the first place to

the infectious types.133 Menzeis remarks that most alienists allow that some

puerperal cases are of septic origin, and he further says that it is strange no

one has ventured to assert that all puerperal cases are due to intoxication from

either bacteria or toxemic organic compounds. Rohe 134 asserted his belief that

few cases of puerperal insanity occur without preceding or coincident puerperal

infection.

A close analysis of the symptoms and course of the affection gives addi-

tional support to Rohe's notion. From the fifth to the tenth day—the usual time

of appearance after labor—is commonly the period in which sepsis is manifested.

In unquestionable septic cases the simultaneous appearance of the mental and

local disorders and the aggravation of mental symptoms that may have pre-

existed are surely significant. Again, the largest proportion of cases are

maniacal with elevated temperature. Clark 135 says :
" Rarely was a case ad-

mitted that did not exhibit uterine or allied symptoms of abnormal character,

the most frequent being pain on pressure in the hypogastrium, and scanty,

extremely offensive lochia." Menzeis remarks that the improvement which

follows when the lochia, having ceased, return ; the invariably delayed involu-

tion of the womb ; the quick production of anemia and profound blood-alter-

ations with wasting ; the benefit from purges ; the widespread objection to

opium ; and the improvement from local uterine treatment,—all testify to the

septic character of the disease and point to a primary blood-condition rather

than a cerebro-cortical condition. He further believes that this poisoned blood

can cause, in certain individuals of low compensation, changes in the chemical

constitution of cells, by which changes nerve-energy is disordered and insanity

is produced, the type and result being dependent upon the products of inflam-

mation and the degree of their absorption.

Pathological evidence is not wanting to substantiate further the septic origin

of the insanity of the puerperium. As will be pointed out later, no distinctive

pathological changes in the brain have yet been found to demonstrate satisfac-

torily the etiology of the affection ; whereas, on the contrary, the pathological

findings in the pelvic organs of acute cases are almost invariably those of in-

fection, and in chronic cases the remote results of sepsis are often apparent in

old inflammatory pelvic disease. Autopsy-records for which the most scruti-

nizing anatomical and microscopical investigations of the brain and the spinal

cord have been made are frequently summarized, as in the case most minutely

and carefully studied by Feist,136 in which case the brain-examination was neg-

ative, while the spinal cord showed in the posterior columns the lesions pro-

duced in this location by toxic agents. The writer is not aware of any extensive

chemical or micro-chemical investigations with the view of shedding more light

on this subject, but recent advances in bacteriology warrant the belief that some
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day proof will be abundanl of the universal belief thai either toxemia or

septic infection is a primary factor in ;ill the psychoses of childbirth.

As determining elements of lactation cases, anemia, prolonged lactation,

repeated child-bearing, or other bodily conditions productive of exhaustion are

most important ; and among these tin- remote effects of sepsis also should have

a place.

Pathology.— Numerous pathological changes have been found in the bodies

<>f those living with puerperal insanity, but, as has previously been stated, none

of the8e changes offers a wholly satisfactory explanation for the morbid pro-

cesses of the brain. Congestion of the h rain and its membranes is usually

found iii the more active types, and in evident septic cases inflammatory

changes with capillary emboli have been observed. In other cases the brain-

substance has been pale, and in some chronic cases its convolution- were

shrunken. The evidences of anemia throughout the body were widespread.

Symptoms.—The forms of psychical disturbance met with are mania with

or without delirium, melancholia, and dementia, the latter being the final Btage

of cases that become chronic. Mania and melancholia arc the prevailing types,

mania being- the most frequent type and occurring oftenest in the puerperium,

and more often in lactation than in pregnancy. Melancholia is more common

in pregnancy, at which period active delirium is very rare.

Insanity of Pregnancy.—In a large proportion of cases of insanity of preg-

nancy the alienation isofa mild type and is preceded by prodromal symptoms.

The physiological changes in the nervous system characteristic of pregnancy

are heightened. The alterations in disposition, the irritability of temper, the

peculiar whims, and the depression are often followed by a condition of high

nervous tension with loss of memory and of self-control, and after a period of

insomnia the condition gradually merges through sadness, distrust, and appre-

hension into established melancholia. The patient becomes reserved and indis-

posed to mingle with her friends or her family, and is distrustful of all arouud

her. Religious or erotic impulses may develop, and efforts at self-destruction

may be made on account of an imagined unpardonable sin. This tendency

to commit suicide calls for constant watchfulness. The patient may indulge

in lewd and obscene language or may make improper overtures to male

acquaintances. Active delirium occurs in rare cases.

Insanity of Labor.— Every obstetrician has observed the varied capacity *<i'

his patients to endure the agonies of childbirth, and there are but few who

have not witnessed, in individuals practically maddened by their supreme suf-

fering, acts of nervous exaltation, which force the conviction that for the time

mental inhibition is lost and that the patient is no longer responsible for her

acts. Without previous indication for the use of an anesthetic the writer has

observed, as did Hervieux, a patient rise suddenly from her bed. and with

wild screams attempl to jump from her bedroom window. In another case

the patient's loud cries of" Help !" " Murder !

" brought to hand two officers

whose protection the writer was compelled to claim against the tur\ of an
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ignorant husband. Usually and fortunately, the insanity of labor disappears

after delivery. Its treatment should be the termination of labor by forceps or

by version under anesthesia when labor is unduly delayed.

Insanity of the Puerperium.—When the disease develops at this time, delir-

ium is common, particularly in the cases occurring early—before the four-

teenth day. Here also there are in at least half the cases closely observed

prodromal symptoms during pregnancy. These symptoms may have been

overlooked, or the onset may arise with startling suddenness accompanied by sui-

cidal or homicidal tendencies. Fever, which is commonly present, may be very

high in severe septic cases. If the patient is maniacal, which is the most com-

mon type, she is sleepless and violent and attempts to destroy those around her.

There are delusions and hallucinations. The ideas and language of the patient

flash from her with remarkable rapidity and incessant change. Now sensuous,

obscene, profane, and making attempts at self-exposure, in an instant she may
revert to religious ideas, to indulge in prayer and the singing of hymns. In

one case, that of an illegitimately pregnant colored girl of nineteen, the writer

was thought to be the Almighty, from whom the girl piteously besought pardon

for her sins. The next moment, while counting her pulse, he was turned upon

with a frenzy from which he barely escaped, the patient, now terrorized by his

presence, believing him to be Satan himself, upon whom she spat with fury.

Within a very short time he left her singing a Sunday-school song, which was

soon followed by word-pictures of obscene situations mingled with revolting

profanity. Melancholia in the puerperium occurs less frequently than mania

—usually after the fourteenth day—and it is very apt to be accompanied by

persistent attempts at suicide, requiring unremitting watchfulness on the part

of attendants. Delusions involving frequently the husband's fidelity, and hal-

lucinations of sight and hearing, are commonly present.

Insanity of Lactation.—Mania and maniacal delirium are comparatively

rare in this type of insanity. The patient is usually melancholic, quiet, list-

less, and depressed, with frequent delusions of persecution. In the later stages

the mental faculties are at a low ebb, dementia supervenes, and the patient can

with difficulty be aroused from her listless, almost lethargic, condition.

It should be borne in mind that any type of childbirth insanity may occur

at any period of the child-bearing process. In the preceding description an

attempt has been made to give a brief outline of the symptoms of the type

most frequently met with in each period. A classification of the type inde-

pendent of the periods of occurrence, very convenient and practical for closely

studying the progress of symptoms in individual cases, is that made by Men-
zeis,

137 based upon the fact that any given case may pass through six stages

—

namely : (1) Prodromal disturbance
; (2) early delirium

; (3) melancholia

;

(4) stupor
; (5) mania

; (6) dementia.

Diagnosis.—Usually there is no difficulty in recognizing the various types

of insanity in the child-bearing woman. The delirium of fever or delirium

tremens complicating the puerperium might offer some difficulty at the onset of
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the symptoms. In the former case ii will sometimes be necessary to wait for

the decline of the fever before reaching a definite conclusion, and in the latter

the history will go far toward clearing away any doubt.

Prognosis.—As a general statement, it may be said thai about two-thirds

..t' all cases recover within five or sis months; of the other third, from - to

lo per cent, die from septic infection, exhaustion, or intercurrent diseases : the

rest remain permanently insane. Viewed with reference to the period of oc-

currence, the insanity of the puerperium, particularly the nearer to labor it

occurs, shows the largest percentage of recoveries, while that of pregnancy ie

least favorable, excluding from the latter the very mild cases of early pregnancy

in which the symptoms arc merely an aggravate 1" the ordinarily considered

physiological changes of testation. In Meuzeis' cases the recoveries were as

follows: In pregnancy, 43.3 per cent.
;
dining the puerperium, 75 per cent.

;

(hiring lactation, oG.5 per cent. Melancholia is more favorable than mania in

pregnancy, while the reverse is true in the puerperium.

The type of the disease, however, is of as great importance as the period

of its occurrence. The life of the patient is in greater clanger from mania, while

her mental faculties are more likely to be disabled or permanently lost from

melancholia, in which type there is also a longer duration.

Again, the older the patient, the greater the number of pregnancies, and the

more depression with extreme rapidity of pulse and persistent elevation of tem-

perature, the graver is the prognosis. Intemperance also adds a risk to the dis-

ease. In cases clearly due to infection and in those in which hereditary predis-

position to nervous disease is largely absent the duration is shortest and the

outcome is most favorable (Toulouse). When eclampsia bears a causal relation

to the puerperal form the prognosis is distinctly more favorable, the patient

recovering sooner than in any other variety (Hoppe). 138 The causes of death

in fatal cases, apart from sepsis, which certainly is found in a large propor-

tion, may be intercurrent or pre-existing disease, especially of the Lungs, the

kidneys, and the heart. According to Menzeis, tubercle i> found in one-third

of the cases, not so much arising from family predisposition as from follow-

ing a traumatic pneumonia due to forced feeding and stupor.

Treatment.— It is generally agreed that practically all cases of puerperal

insanity should be asylum patients; that as such even the milder cases are

better cared for, and that convalescence is more rapid ami complete, is the

belief of most alienists. An additional reason for asylum treatment is found

in the fact that even these milder forms may develop into graver ones with

unexpected suddenness. When delirium and suicidal or homicidal tendencii 9

arc present there is no adequate security to the patient, her family, or her

attendants outside the walls of an asylum.

Contrary to the best advice, the family and friends often insist upon keeping

the patient at home, and are unwilling to be instrumental, as they say. in en-

grafting upon the patient's future existence the popular and unfortunate stigma

that attaches to the briefest sojourn in a lunatic asylum. Therefore it ha- been
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thought appropriate to outline briefly the indications in managing these cases.

Skilled attendants with experience in caring for insane patients should always

be secured. Absolute rest, quiet, and isolation must be obtained, and even

members of the immediate family should not be permitted access to the

patient.

As the treatment of insanity generally is largely symptomatic, so in the

childbirth form measures directed to the improvement of the patient's general

condition are to be employed, together with special treatment for symptoms

and complications that may be present in individual cases. The general treat-

ment is all-important. Its aim should be, first, to correct disordered states of

the hepatic and gastro-intestinal functions, so commonly present, in order to

ensure the proper digestion and assimilation of food. An opening enema, fol-

lowed bv courses of a mercurial with a subsequent saline, is generally the routine

beginning in asylum practice. Proper and sufficient food, usually liquid and

often predigested, together with moderate stimulation, is of paramount import-

ance. The quantity of stimulants to be employed in individual cases is best

determined by principles similar to those which govern their use in "typhoid"

states. Forced feeding by the esophageal tube should be resorted to only when

absolutely necessary, and it may be replaced at intervals by nutritive enemata.

The almost constantly associated depraved condition of the blood clearly calls

for the use of iron and arsenic, which may be given in the form of Blaud's

pills and Fowler's solution. The combination of the "four chlorids" is a

particularly valuable preparation. Often there must be selected preparations of

iron that are least likely to disorder the gastro-intestinal secretions, such as

the albuminates. Nerve-sedatives are not to be used indiscriminately. Nutri-

tion is the indication, not sedation. Bromids are of little value except in cases

in which hysteria of sthenic type is prominent. Opium in any form is generally

not to be employed, especially on account of its action upon the secretions.

When it is necessary to procure sleep, alcohol, chloral, or paraldehyd is prefer-

able. To reduce high temperature, quinin and cold, the latter either as a

pack or as a bath, are to be employed.

In view of the growing belief that pelvic inflammations of septic origin are

of greatest importance in the etiology of the puerperal forms of the disease, a

careful study of the uterus and its appendages should always be made in this

class of cases, and usually local antiseptic treatment is to be employed. Clark

remarks :
" In no class of cases is gynecological investigation of more import-

ance than in the study of puerperal insanity."
139 In many cases operative

means will afford relief and even cure—a fact urgently insisted upon by Rohe.140

Such radical treatment, to accomplish its best result, must not be delayed too

long.. That it is practically futile to remove old diseased appendages for the

permanent relief of long-standing nervous affections is an axiom begotten of

de.-perate struggle between gynecologists and alienists.

When the milk-secretion has not disappeared spontaneously, measures

should at once be taken to accomplish this end, and watchful care must be

exercised to prevent the occurrence of mammary abscess.
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While the patient is kept in bed the _; r*:it liability to the formation of bed-

Bores should be borne in mind, ;ui<l efforts should be made to prevent their

occurrence. In chronic cases, and in acute cases after the subsidence <>l urgent

symptoms, out-door exercise in the company of a watchful attendant should be

insisted upon and be graduated to the patient's strength.

Acute Tympanites.— In ueurotic women enormous accumulation of flatus

i- sometimes observed in the puerperium. The <li-triiti.ni of the abdomen

may not only occasion great distress, but when it is accompanied by complete

paralysis <>(' the muscular coat of the bowel, with persistent vomiting and

obstinate constipation, such as are seen in intestinal obstruction, there i- also

imminent danger to the patient's life, which danger is t<> be avoided by most

active treatment of the condition. It should be remembered that this acute

paralysis of the intestines occurs without any signs of peritonitis or other

evidences of infection, the symptom apparently being due to a purely nervous

influence. Large doses of strychnia administered hypodermatically are indi-

cated, and, should the patient's distress not promptly be relieved by rectal

injections of asafetida or by the introduction of a rectal tube and by the

application of a firm abdominal binder from the trochanters to the rib-,

the large bowel may be punctured through the abdominal wall, or the

abdomen may be opened and the intestines be incised and stitched at

several points.

IV. Rapid or Sudden Death in the Puerperium.

No accident can happen to a woman that carries with it so much horror

as rapid or sudden death at any period of the puerperium, and no physician,

however great his reputation, can escape the criticism which invariably follows

• veil when this accident is absolutely beyond his control. He should always

know the causes of rapid or sudden death in the puerperium, and by explain-

ing the utter impossibility in most cases of foreseeing or combating the death

he can partially avert unjust and unkind criticism. It is desirable in this work

to omit the detailed historic- of cases of sudden death that have been recorded

in the literature of obstetrics, the most important causes of this accident only

being here enumerated. The causes of rapid death may properly be separated

from those of sudden (hath, since rapid death will usually be preceded by an

accident or grave disease which will enable the physician to foretell the probable

occurrence of death, while sudden death comes with a lightning-like stroke and

without a moment's warning to a patient often previously enjoying apparent

health.

The causes of rapid <l<<ith in the puerperium may be any of the follow-

ing: Accidents of labor, such as hemorrhage and shock following placenta

prsevia, accidental or post-partum hemorrhage, rupture or inversion of' the

Uterus; rupture of a hematoma situated either externally on the vulva or within

the pelvic cavity; rupture of peritoneal adhesions or of a broad ligament or an

ovarian vein
;
acute purpura hemorrhagica ;

cerebral embolism or apoplexy :
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hemoptysis
;
pre-existing diseases of the respiratory or circulatory system so

grave as not to withstand the strain of labor, which is followed by extreme

exhaustion and rapid death.

Analyses of the recorded cases of sudden death include the following causes

:

Heart failure which has resulted from rupture of the heart due to fatty degen-

eration, to a patch of fibroid degeneration, to acute myocarditis. Sudden arrest

of the heart's action has followed a primary thrombosis in the right side of

the heart, the thrombus extending into the pulmonary artery, or more fre-

quently the cause of death has been embolism of the pulmonary artery. Rupture

of a cyst in the auricular septum of the heart, of an aneurysm, of the aorta

itself, and an attack of angina pectoris have caused immediate death. Mental

emotion, such as a profound impression of sorrow, of joy, of anger, of exag-

gerated shame, of excessive pain, or of fear, has caused sudden death by pro-

ducing syncope, the heart's action being interrupted by energetic and persistent

excitation of the inhibitory nerves of the heart. Sudden death has followed

the entrance of air into the uterine sinuses; a fatal case has been recorded

from embolus of fat from the pelvic connective tissue, and death in the puer-

perium has followed rupture of a gastric ulcer and of a liver-abscess. The

most frequent causes of sudden death in the puerperium, arranged in the order

of their relative frequency, are embolism, entrance of air into the uterine veins,

and heart failure, due usually to organic disease.

Embolism and Thrombosis of the Pulmonary Artery.—Some authors

—

notably Playfair and Barker—insist that primary and spontaneous coagulation

of the blood in the pulmonary artery occurs, and they attribute this accident in

the puerperium to the excess of fibrin and water in the blood, to hemorrhage, to

syncope and the diminished force of the blood-current, and to the quality of the

blood changed by effete materials, by sepsis, or by blood-dyscrasia. On the

contrary, other writers favor the notion that embolism usually, if not always,

precedes the occurrence of thrombosis, and they support this belief by the uncer-

tainty of the pathologist's knowledge of a primary thrombosis in the right side

of the heart and in the pulmonary artery, and by the facts that in about half

of the cases a peripheral thrombus has been demonstrated ; that the accident

commonly occurs after dislodgement of a peripheral thrombus in either a femoral,

an iliac, or a uterine vein following a sudden effort, such as assuming an upright

posture, laughing, straining at stool, the administration of a vaginal or an intra-

uterine douche, etc., any of which efforts do not cause thrombosis, but may

loosen a thrombus; and, finally, that thrombosis of the pulmonary artery should

occur more frequently, since the asserted predisposing causes are so commonly

observed in the puerperium. It is certainly true that in many recorded autop-

sies, when thrombosis has been found in the pulmonary artery a scrutinizing

search for a peripheral thrombus has not been mentioned. Whenever an

autopsy is made, as should always be done upon a woman dying suddenly in

the puerperium with symptoms of pulmonary obstruction, a most careful search

for a peripheral thrombus should never be neglected.
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Prognosis and Diagnosis.— When :t largeAsized thrombus obstructs the

pulmonary artery, death may be instantaneous, or it may l».- preceded by pre-

cordial oppression, greal fear of impending death, extreme dyspnea, cyanosis,

and a rapid loss of body-heat The heart's action is violent; the pulse is

small, rapid, and irregular. Sometimes a murmur is heard over the orifice of

the pulmonary artery, and in one case the patient was able t" breathe better

lying prone; in another case respiration was easier in the supine posture. In

other cases, it' the embolus is small the onsel <>f symptoms is n<>t so sudden,

and the symptoms arc similar but not so severe, in which cases death may occur

after several days, "r very rarely recovery may follow. From a study of

twenty-five cases Playfair concluded that when the accidenl occurs before the

nineteenth day of the puerperium the obstruction of the pulmonary artery i-

most likely due to a primary thrombosis; after the nineteenth day, to embolism.

Treatment.—Little can be done for an accident so grave as obstruction of the

pulmonary artery. The patient should be kept absolutely at rest, and stim-

ulants, including the carbonate of ammonium, should be administered. Pro-

phylaxis is of far greater value. Early exertion on the part of the puerperal

patient must always be avoided, especially during and after intra-uterine manip-

ulations, and especially when phlegmasia exists; and mas-age for the latter

disease, as frequently advised during the stage of convalescence, must be under-

taken with the greatest caution.

Entrance of Air into the Uterine Sinuses.—Although experiment- upon

animals have shown that the direct injection of large quantities of air into the

circulation is not fatal (Hare), the cliuical evidence of deaths from this cause

in obstetrical and surgical practice is incontestable. Lauft's
U1 collected 43 cases

of death following air-embolism in the uterine veins. In seventeen cases the

entrance of the air was caused by injections into the birth-canal ; in eighteen

the entrance of air into the uterus was spontaneous ; in eight gas was formed

in the uterus. Post-mortem examinations proved the presence of air in thirty-

one of the 39 fatal cases. In the reported eases of sudden death from a large

quantity of air entering the veins of the uterus death occurred immediately or

within twenty-four hours after delivery.

Etiology.—From experiments and from observation of cases it is believed

that air very rarely enters spontaneously into the veins of the uterus, and that

to cause speedy death the quantity of air must be considerable and the air must

enter the circulation with force, as may happen during uterine contraction when

the air has entered and the cervix is obstructed by the placenta or by a clot. The

entrance of air into the uterus is effected during intra-uterine manipulations,

such as the introduction of the hand; the giving of an intra-uterine douche ; by

aspiration following a change in the posture of the patient. It has been

asserted that air may be aspirated into the uterus by the movements of ordinary

respiration (Amussat). or that its presence in the uterus may be due t<> decom-

position (Churchill i or to alternate contractions and relaxation- of the uterus

following delivery (Simpson). Winckel 148 mentions a case of air-embolism

and sudden death due to carcinoma complicating labor.
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Symptoms.—There may be difficulty in breathing and a temporary loss of

consciousness when the quantity of air entering the veins is small; when a

large amount rapidly enters the veins, respiration and circulation are immedi-

ately and desperately embarrassed ; the patient may utter a cry of alarm, and

at once becomes unconscious with or without convulsions. The cause of death

is probably mechanical interference with the circulation.

Treatment.—Very little can be done for the patient even when assistance

is close at hand. The cervix should be cleared of clots ; artificial respiration

and the hypodermatic administration of stimulants should promptly be em-

ployed. Tracheotomy and the inhalation of oxygen gas in order to inflate the

lungs and to expel the air-emboli have been suggested.
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V. THE NEWBORN INFANT.

I. PHYSIOLOGY OF THE NEW-BORN INFANT.

The physiology of the Dew-born infant differs in many essential respects

from that of the adult. A better understanding of these differences than we

dow possess would no (loul)t aiil ns greatly in the proper interpretation of the

signs of approaching and of existing disease, as well as in the management

and treatment of the disorders of infancy. En the present article only those

physiological differences between the new-born and the adult will be con-

sidered that are of special importance.

Growth: Weight.—The new-horn child weighs, upon the average, -even

pounds (3483 grams), boys weighing, as a rule, about half a pound more

than girls. A considerably less weight than this is frequently observed in

perfectly sound, well-developed babies, particularly in the case of twin-, while

ten- and twelve-pound babies are not uncommon. Those weighing over

twelve pounds are occasionally seen, and if published records are to be trusted

children have been born weighing as much as twenty-four pounds. It has

been shown that the weight of the child is greatly influenced by— 1. the

length of gestation and the nourishment of the fetus ; 2, the age of the mother

(very young mothers giving birth, as a rule, to -mall babies); 3, the size of

the mother (the weight of the child being 5.23 per cent, of that of the

mother); 4, the number of previous pregnancies (the weight often progress-

ively increasing up to the fourth or fifth pregnancy) ; and 5, the influence of

race and climate. For two or three days after birth there i< usually a loss in

weight of from three to six ounces, which loss is probably due to an absence

of nutritive material from the maternal mammary secretion during this time.

as well as to the increased tissue-change consequent upon the circulatory

changes and upon the establishment of respiration. The 1"-- i- greater in

-mall than in large children, and they do not so quickly recover. After the

establishment of the flow of milk the child begins to gain, and usually by the

end <>f the first week it weighs about as much as it did at birth. The Lrain is

somewhat slower in those babies fed on artificial food or even upon cow's milk.

The increase alter the first week varies considerably, and it is dependent upon

a number of conditions, such as sex. race, nutrition, etc. The increase may be

very irregular, an interval in which there may be neither loss nor gain follow-

ing or preceding a quite rapid increase in weight. Approximately, however,

it has been computed that an average-sized healthy child will gain about .78

ounces daily for the first three months. .63 ounces daily for the second three

months, .45 ounces daily for the third three months, and .30 ounces daily for

the fourth three months. The total weight would therefore be, at the end
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of three months, ten pounds ; at the end of six months, from thirteen to four-

teen pounds ; at nine months, from sixteen to seventeen pounds ; and at twelve

months from nineteen to twenty pounds, the increase in weight being doubled

in the first six months and trebled in the second six months.

Length.—At birth the average healthy child measures between nineteen

and twenty inches (50 cm.) in length, the male being slightly longer than the

female. By the end of the first month the child will show a length of 22J

inches ; at the third month, 25J inches ; at the sixth month, 28\ inches ; at the

tenth month, 31\ inches ; at the fifteenth month, 34|- inches, etc., thus showing

an increase in length of 3 inches during these periods. Daring the first year

there is generally a gain in length of from 6 to 10 inches. There may at

times be a rapid increase in weight with no increase in length, and at other

times an increase in length with no corresponding gain in weight. In making

accurate observations the growth in weight and in length should be compared

and due allowance be made for the passage of feces and urine.

Size and Gh^owth of the Head, Thorax, etc.—The occipitofrontal circumfer-

ence of the head of an average-sized new-born infant is about 13f inches for

males and 13^ inches for females (34,5 cm.). At the end of twenty-one

months the circumference has increased to about 19f inches. The anterior

fontanelle continues to increase in size until the ninth month ; then it

gradually closes, finally becoming completely closed in, ossification taking

place from the borders in from sixteen to eighteen months.

The average circumference of the chest at birth is about 12^ inches; this

increases to 16^ inches in twenty-one months. The rate of chest-growth is

more rapid than that of the head. The body is proportionately wider in the

infant than in the adult. The antero-posterior measurements of the head and

the pelvis are the same at birth in males and females.

Respiration.—In response to stimulation of the respiratory centres the

child immediately after birth, sometimes before and sometimes after the cessa-

tion of pulsation in the cord, makes its first inspiratory effort. After one or

more such efforts many of the collapsed vesicles are distended and filled with

air. Generally the complete unfolding of the alveoli does not take place until

the second day. This first inspiration is followed immediately by expiration,

and the mechanism of pulmonary respiration is established. The new-born

child breathes about forty times a minute. Its respirations are, however,

irregular, and they may be influenced considerably by slight causes; for

instance, there may be a suspension for comparatively long intervals by atten-

tion, by muscular effort of various kinds, by fright, etc. Respiration is most

regular during sleep, and this is the only time in which it may accurately be

observed. A much larger percentage of the respired air is exchanged in

infancy than in adult life, the amount being one-fourth in the former to one-

tenth in the latter. The exchange is generally feeble at first, being a third

more at the end of the first week than on the first day. In respiration the

thorax is elevated progressively from above downward, the work being done

largely by the diaphragm.



PHYSIOLOGY OF '/'///: NEW-BORN INFANT.

Circulatory System.—With the firsl inspiration of the Dew-born child

there is a complete alteration of the circulation of the blood. The pulmonary

arteries, until now containing only sufficient blood to supply the pulmonary

nutrient vessels, become fully distended with Mood to be carried to the lunge

for aeration. The How of blood being diverted from the ductus arteriosus to

the pulmonary arteries, largely by the enlargement of the thorax in the first

act of inspiration, the dud partially collapses, thrombi form within it, and it

rapidly becomes obliterated. When the umbilical Cord is tied or the circula-

tion through it ceases spontaneously, the umbilical arteries and vein and the

ductus venosus become at once greatly reduced in Bize, fill with thrombi, and

finally become converted into fibrous cords. The foramen ovale is more

gradually closed, the edge of the Eustachian valve remaining free for some

time, but at the same time affording complete protection to the foramen.

Owing to the more rapid growth of the upper part of the body and to the

proportionately large amount of work thrown upon the lungs, the carotid,

subclavian, and pulmonary arteries are comparatively large. At the same

time the heart is small, so that the systemic blood-pressure in the new-born

is low. The pulmonary artery is much wider than the aorta in infancy

—

more so than in later life—so that the pulmonary blood-pressure is greater in

the infant's than in the adult's lungs. The size of the heart is to the width

of the ascending aorta as 25 : 20 in the new-born
;

in the adult, 290 : 61.

The systemic blood-pressure is raised as the heart increases in size and the

aorta becomes relatively smaller.

The blood of the new-born is comparatively less in amount than that in

the adult, but after a few months the proportion of blood to body-weight is

more than in the adult, but with a low specific gravity (1045-1041'). At birth

the amount of hemoglobin is large (22 per cent.), but the amount of fibrin

is small. The hemoglobin begins at once to diminish in amount, reaching

its minimum at the sixth month. The fibrin rapidly increase- in amount.

The infant's blood contains more white corpuscles than does that oi the adult,

less salts, and less soluble albumin.

The pulse for a few weeks after birth is very feeble and rapid, and it is

easily disturbed and accelerated by slight causes. During sleep in the first

week it averages about 120 beats to the minute; while awake. 126 : and under

excitement, 148 to 150. Later the number of pulsations diminish during

sleep, while the number under excitement increase. Posture has but little

effect upon the frequency of the pulse.

Digestive System.—Saliva is secreted immediately after birth, but

in very small quantities and of weak diastatic action. The salivary glands

are poorly developed, and for a few weeks at least the saliva is furnished

almost wholly by the parotid gland. After two months the amount secreted

is considerably increased, and it shows much greater diastatic power. At

eleven months the diastatic power of the salivary secretion is nearly equal to

that of the adult.

The stomach is relatively smaller, more cylindrical, and more vertically
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situated than in the adult, and its muscular structure is poorly developed. At
birth the capacity of the stomach is about one ounce, and there is an increase

of one ounce per month up to the sixth month, after which the increase is not

so rapid. The healthy stomach contains saliva, mucus, hematin, and blood -cor-

puscles. During the first two months of life the normal acid for the stomach

is hydrochloric acid. The quantity of food in the stomach diminishes rapidly

during the first hour, and in from two to two and a half hours the balance

entirely disappears. The contents of the stomach are not so decidedly acid as

in that of adults. Albumin is seldom found in the stomach, and only during

the first hour of digestion. Water assists in the digestion of casein.

The pancreas remains in an undeveloped condition for five or six months

after birth, and the action, therefore, of its secretion is very feeble indeed.

The liver is of very large relative size at birth, occupying more than half

of the entire abdominal cavity. Bile, light brown in color, is secreted early,

and gives to the feces their orange-yellow color.

The small intestine is comparatively long, being at birth about 9 feet 5

inches in length, and it grows at the rate of 2 feet per month for two months.

The intestinal villi are numerous, are as large as those in adults, and are

supplied with very large capillaries, through which absorption is quite rapid.

The glands of Lieberkuhn and Peyer's glands are few in number and are

poorly developed. There is a very copious secretion of mucus, which readily

undergoes acid fermentation, especially in the presence of particles of

undigested food, the feebly alkaline secretions of the liver, pancreas, and

intestines being easily neutralized.

The large intestine is also of relatively great length, measuring 1 foot 10

inches at birth. The ascending and transverse colons are short compared

with the descending colon, especially the sigmoid flexure. This structure is

bent upon itself from one to three times, and it is the cause of congenital

constipation. Later readjustment takes place, the ascending and transverse

portions increasing in length at the expense of the descending colon.

TJie feces of the new-born consist, during the first two or three days, of

'meconium. The meconium, which has been accumulating in the intestines

during fetal life, is a thick, tarry, greenish-black substance resembling

thick poppy-juice. It consists of bile and mucus, together with epithelial

cells, fine hairs, and fat-globules from swallowed amniotic fluid. On the third

or the fourth day the feces consist of a mixture of meconium and digested

milk. After the fourth day the feces are light orange-yellow in color and

thev consist of the residue of digested milk. They are passed from two to

four times a day.

Urinary System.—At birth the kidneys are lobulated, fully developed,

and functionally active, the secretion of urine taking place before birth. A
gradual change takes place in the form of the kidney, so that in about two

vears it loses its lobulated form and resembles the adult kidney, being rela-

tively somewhat larger.

The Skin.—Owing to more or less obstruction of the fetal circulation
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during delivery the child's skin is at firsl of a livid hue. Upon the establish-

ment of respiration this hue is changed to a deep red, due to 1 1 *
<

- irritant

action of the air. In :t few days the color is changed from red to a yellowish

or icteric tint, which is said to be caused by the deposit of blood-pigment

during the preceding congested condition of the -kin. The yellowish color

gradually fades, the -kin becomes paler, and finally, within three weeks, the

normal rosy tint is established. More or less desquamation takes place during

this time as a result of the early congestion.

The sudoriparous glands, on the one hand, arc almost it' uot quite inactive

at birth j the sebaceous glands, on the other hand, are very active during

fetal life and up to the end of the firsl year. The body of the infant at birth

is covered with the vernix caseosa, which is < iposed of the secretion from

the sebaceous glands. The hair of the scalp is strong and from 1 t<> 2

inches longj it falls out later, and is replaced by hair liner in texture and

generally lighter in color. The -hurt, fine, downy hair with which the whole

body is covered at birth drops out in about three weeks, and is not replaced.

Lymphatic System.—The lymphatic system is relatively better developed

and more active, and the glands larger and more numerous, at birth than in

adult lite. The relation between the lymphatics and the other tissues and

organs of the body is very close, and absorption is very rapid.

The temperature fall- directly after birth, but by the cud of the second

day it rises to the maximum again (97. 5° to 98° F.), where it remains

stationary.

Fat is generally absent from the interior of the body, but it is abundantly

present in the subcutaneous tissues.

The muscles at birth are small and soft, but they become better de-

veloped, firmer, and more resisting by the sixth month. They contain more

water and less myosin than do the muscles of adults, and more extractive

matters, fats, and inorganic constituents.

The bones are less brittle than later in life, containing a large percentage

of organic matter.

The Nervous System.—The rate and degree ^\' development o\
%

the

nervous system and of its various function- are largely influenced by heredity,

environment, and by the health of the child. The faculties and senses arc

more or less dependent upon each other for their perfect development, as is so

clearly shown in the slow, tardy, and incomplete development of the mental

faculties when hearing is absent or defective, and in the non-appearance of

articulate speech when the sense of hearing is absent.

Not until the first month after birth does the gray matter appear on the brain

convolutions; before this the cerebrum is soft and of a uniform color. The

medulla and cord-centres arc much better developed at birth than those of' the

brain, and they remain more active throughout infancy. The motor centres

in the anterior eornua are more highly developed than are the sensory centres

in the posterior portions of the cord. The extreme reflex excitability in the

new-born is thus a physiological process.
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Special Senses.—The special senses all respond to stimuli at birth oi

shortly after, but to a limited extent, and to bring out these reflexes to any

marked degree the stimuli must be more intense or must be applied over a

larger area than is required later.

The sense of smell responds to strong stimuli very soon after birth, and the

ability to distinguish between agreeable and disagreeable odors is acquired

early.

Taste exists even at an earlier period than does smell, and the response to

sweet and bitter substances is different immediately after birth, the child

being soon able to judge between the different forms of food offered.

Hearing is very imperfect at first, and at least several hours elapse before

even very loud or sharp noises are capable of exciting responsive movements.

The horizontal position of the tympanum, the as yet closed Eustachian tube,

and the absence of air in the middle ear are offered as reasons for the imper-

fection of this sense. In two or three months the infant is able to determine

from which direction a sound comes. The proper development of the mental

faculties depends more upon the sense of hearing than upon any of the other

special senses.

Sight is only developed at birth to the extent of a feeble response to very

strong lights. Up to the sixth week there is inability at co-ordination of the

ocular muscles. After this time the eyes begin to move in an orderly manner,

and they will follow a bright object moved slowly in front of them. At

about the second month rapid movements are perceived, as is evidenced by

the child closing its eyes quickly on an object suddenly approaching it.

At three months the development of sight goes on more rapidly and the

child begins to separate colors. The first colors recognized are yellow, red,

pure white, gray, and black. The recognition of green and blue comes later.

The faculty of distinguishing between the various colors, however, is not

perfected until after the third year. The estimation of size and distance is

gradually developed after the sixth month. The mother is recognized about

the third month.

The sense of feeling or touch reacts very feebly to stimuli, owing to the

imperfect development of the brain and the skin, unless applied over a

relatively large area. Pleasurable sensations existing during the first three

months are those created by the taking of food when hungry, the act of suck-

ing, the sweet taste of the milk, and the staying of hunger, each being in

itself a pleasurable sensation. A little later the healthy babe who is not

hungry enjoys the warm bath, the stimulation of attention by bright objects,

and in having its limbs unconfined by clothing. The developing ability for

grasping after three months gives the infant additional pleasure.

Muscular action in the new-born is entirely involuntary, there being no

voluntary act until about the end of the third month. Sucking and licking

are not dependent entirely upon reflex action, but are largely instinctive.

The stretching and bending of the extremities are impulsive acts, and occur

during sleep, as they did during intra-uterine life. Straightening of the legs
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after awaking is noticed during the second week. Vocal Bounds are also

impulsive. Reflex movements are noj so strongly marked al birth as they

;irc a little later on. These involuntary movements are purposeless and show
lack of co-ordination. The acl of raising the head, which is attempted

toward the fourth month in health} children, is volitional, requiring not ao

much added strength of muscle as power of co-ordination. As volition de-

velops the power of co-ordination gradually increases, and the child learns to

perform voluntary or purposeful acts. Voluntary grasping is done after the

fourth month. As the child learn- to balance its head ii attempts to -it up.

This ad is not successfully accomplished until about the fortieth week ; the

child sits firmly alone when ten or eleven months old. Those children thai

creep do so at about the ninth month. Standing, which i- attempted .-it about

the ninth month, is usually successful at the end of the firsl year or a little

earlier. Some children walk as early as the eighth month, many by the

twelfth month, while some do not walk until much later. Most children will

walk alone by the sixteenth month.

Speech is very gradually developed, distinct word- not being uttered

much before the end of the first year, often considerably later. Tin- use of

vowels and of inarticulate sounds, together with gestures, answer the child's

purpose of making its wishes known. As the will develops and the power of

mimicry is established vocal sounds and gestures become more and more

intelligible, and finally articulate words are added. Single words are used for

some time to express several ideas, then two words are put together, and

finallv short sentences are formed.

II. PATHOLOGY OF THE NEW-BORN INFANT.

1. Medical and Surgical Diseases Incident to the Birth of the
Child.

Asphyxia of the New-BORN.—The respiration of a child immediately

after birth is usually somewhat irregular, but it soon become- rhythmic, and

within a short time inspiration and expiration take place in a normal manner.

Any deviations from this, as indicated bv slight difficulty in breathing "ii

account of a large amount of mucus in the trachea or the bronchial tube-, to

absolute apnea, in which there is no attempt on the part of the child to respire,

represent the different grades of what is called "asphyxia of the new-born."

The phenomenon described is entirely due to imperfect aeration of the

blood. It is because there lias not been proper interchange of oxygen and

carbonic acid gas in the blood of the new-born— a condition which may arise

from causes that have been operating for some time in the uterus or <>n a< unt

of some delay or unavoidable process in the birth of the child. It is hardly

necessary to speak of the physiology of the circulation in the placenta, that

wonderful and perfect arrangement by which oxygen is received by the fetus

and carbonic acid is thrown off by the mother.
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The general subject of asphyxia of the new-born may be divided into two

subdivisions: first, intra-uterine asphyxia; second, extra-uterine asphyxia, or

that form which presents itself immediately or a short time after birth.

Three divisions or three different grades of asphyxia of the new-born will

be made, and they will be named in the order of their severity : First, slight

difficulty in breathing from the collection of mucus or any foreign substance

in any part of the respiratory appartus ; secondly, an asphyxia which is pres-

ent in the child, who when born is strong and robust and full-blooded ; thirdly,

a child born asphyxiated, pale, limp, and apparently lifeless. The second and

third classifications have by some of the older authors been spoken of respec-

tively as "sthenic" and "asthenic," or the apoplectic and anemic varieties.

The first class is quite insignificant, and usually respiration is established with-

out any treatment whatever. The exposure to the irritation of the atmosphere

or occasionally a smart slap on the buttocks is all that is needed in the simple

variety. The other two classes, which are exceedingly important, and many

times very dangerous, will now be considered in their proper order.

Intra-uterine Asphyxia.

—

Etiology.—The causes of the intra-uterine form

of asphyxia arise from two sources—those originating from the mother and those

originating from the fetus. The causes present in the mother that may pro-

duce this dangerous difficulty in her child are mainly disturbances of placental

circulation, either from peculiarity of pain or from diseases which lead to a

small supply of oxygen to her child. The causes which originate in the fetus

are interferences with the cord and the placenta, pressure upon the head, and a

natural or an acquired feebleness which may be produced because the parents

are either immature or aged, or because the delivery is premature.

The pathological changes in intra-uterine asphyxia are about the same as

those that follow when suffocation takes place from other causes. The blood

is thin, the sinuses of the brain are filled with blood, with some edema of the

membranes, and extravasations and slight ecchymoses are found in different

parts of the several organs. The lungs are dark in color, are somewhat more

firm than usual, and appear to be filled with blood. The air-passages are

quite uniformly filled with mucus, meconium, and amniotic fluid. This

condition suggests the question which is frequently asked as to whether the

child inspires in utero. In some obstetrical operations, or when the hand is

introduced into the uterus to perform version, air enters the cavity and pro-

duces its reflex irritation, and the child makes an effort to inspire, and in this

manner draws meconium and amniotic fluid into its respiratory passages.

Symptoms of the intra-uterine form of asphyxia, of course, are difficult to

be observed, and they can be determined only by very close observation of the

child in utero. A very slow or a very rapid pulse, a symptom to which we

attach the greatest importance, intimates either pneumogastric irritation or

paralysis Then follows increased intestinal peristalsis, and finally muscular

spasm, to which, it appears to the writer, should be added unusual move-

ments of the child. In all prolonged labors and before prolonged obstetrical

operations it is always well to examine carefully the heart-beat of the child,
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because in cases of asphyxia it is important to know whether any symptoms

existed previous to the birth of a child, or whether the condition obtained is

the result of its passage through the parturient canal.

Diagnosis.— It will be from such examinations as above suggested that

we shall be able to anticipate danger to the child, so that in all tedious and

particularly difficult labors these observations should be instituted, [f the

heart-beat is either unusually slow or fast, we should conclude that there is

commencing danger to the child. The appearance of meconium, it seems to

the writer, has been over-estimated, as in a number of cases he ha- -ecu this

discharge before the delivery of the child, and yet there has been born a per-

fectly healthy and non-asphyxiated child. In breech labors it is certainly not

to be regarded as a sign of threatened asphxyia. Any unusual hemorrhage

before birth, indicating partial detachment of the placenta, is a very significant

symptom and deserves earnest attention.

Prognosis.—The prognosis will also depend upon the condition of the child

and the possibilities of an easy and rapid delivery.

Treatment.—In threatened asphyxia of the child the indication is to deliver

with all possible rapidity consistent with the safety of the mother.

Extra-uterine Asphyxia.

—

Etiology.— In a vast majority of cases of extra-

uterine asphyxia there is no interference with the placental circulation; the

watchfulness with which the child in utero has been observed has revealed

nothing, yet upon the birth of the child breathing does not take place. As-

phyxia has developed from causes operative while the child is passing through

the parturient canal or from diseases which interfere with the original proci S8

of respiration. These causes are malformations of the respiratory or circu-

latory organs, intra-uterine disease of the fetus, or premature birth. Among
the diseases which operate more frequently in the production of extra- uterine

asphyxia may be mentioned particularly the diseases of the lungs, such as ate-

lectasis, pneumonia, syphilitic diseases of the lungs, large pleural exudates,

compression of the air-passages bv large glands, and injuries to the respiratory

centres from difficult labors.

Pathology.—External marks and conditions that have operated to produce

asphyxia will readily be seen. The head also shows signs of compression and

perhaps unnatural moulding. The lungs are frequently not fully expanded :

indeed, in some instances large areas are found in the condition known as

atelectasis.

Symptoms.—When a child is born naturally it begin- to breathe, and usually

to cry quite lustily. It opens its eyes, makes a face as if disgusted with

the surroundings, moves its extremities, and the integument assumes a rosy

hue. A child horn asphyxiated presents one of two conditions altogether dif-

ferent from those above described. The child is cither large and robust, the

skin is of a livid color, and without doubt it is a strong child (sthenic), or it

it is pale, wan, and anemic (asthenic). There is but little if any attempt at

respiration. To all intents and purposes the child i> dead. In many cases

there is no heart-beat perceptible. In the first grade the child is deeply cya-
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nosed ; the cord is pulsating violently ; the reflexes are not wholly abolished.

In the second, an advanced stage of asphyxia, the pulsation may not be distin-

guishable; the surface of the body is extremely pallid; the extremities are

motionless ; reflexes and muscular tone are absent.

Diagnosis.—It is of great importance to know whether the asphyxia took

place from causes intra-uterine or later, and it is also important to know which

of the two forms of asphyxia, the mild or the grave, is present in each indi-

vidual case. If very great pressure has been made upon the head of the child,

either because the labor has been long and tedious or because instruments have

been used for a long time, or if a visible hemorrhage is present, the asphyxia is

in all probability due to causes operating during the passage through the par-

turient canal. Observations which have been made during labor, then, are

very important in determining the probable cause of asphyxia. If, however,

we know that there has been partial separation of the placenta before birth,

and if we find the air-passages of the child filled with inspired foreign mate-

rial, the asphyxiated condition of the child is in all probability due to intra-

uterine causes.

Prognosis.—In the first form—that is, where the child is strong and the

muscular tone and nervous irritability are not lost—if there are no other com-

plications, the prognosis is generally good. In the second form it is always

doubtful. If pressure on the head has been long and severe, and hemorrhage

takes place at the base of the brain, the prognosis is bad. If the hemorrhage

takes place on the convexity of the brain, the child may live longer, but the

mental condition is usually bad.

How to Determine the Grade of Asphyxia.—The grade of asphyxia can be

determined by irritation of the palate. If upon the introduction of the finger

to remove the mucus there are choking and convulsive movements, and conse-

quently attempts to breathe, and the presence of the reflexes is shown, it is

asphyxia of the first grade, and the prognosis is good. If this irritation of

the palate produces no action, but the palate remains soft, then the asphyxia

is of the second grade, and the prognosis is bad.

Treatment.—In every case of labor where it is known to be serious or

tedious, preparations for the reception of an asphyxiated child should be made

before its birth. A table should be placed in the lying-in chamber, and

upon it a pillow and a waterproof sheet should be in readiness ; hot and cold

water in proper receptacles should be at hand, and also a soft catheter or

some other appliance for the withdrawal of mucus and other substances from

the respiratory passages ; an electric battery may be of use.

Treatment of the First Grade of Asphyxia.—The chief indications in the

treatment of the first grade of asphyxia are—remove all obstruction from the

air-passages, and by the application of reflex stimuli excite respiratory efforts.

Remove mucus from the throat and mouth of the child ; irritate the skin by

slapping the buttocks and rubbing
;
pass before the respiratory organs some

of the diffusive stimulants, such as camphor or preparations of ammonia. To
remove foreign material from the trachea and the bronchial tubes grasp the



PATHOLOGY OF THE NEW-BORN INFANT. 343

child l>v it- feet, the head banging downward; pass the little finger into the

throat and wipe <>ut the mucus. ( 'arc should be taken not to produce trauma-

tism in the post-pharyngeal space, and bo open an entrance for infection.

Further to remove the mucus from the trachea, press upon the trachea with

the finger as low down as the bifurcation, and geni ly squeeze the trachea toward

the larynx. This forces the mucus into the back pari of the pharynx or post-

nasal space, and it can now be forced through the uose of the child by blow-

ing into its mouth; the obstetrician should protect his month with a hand-

Fig. 159.—Schultze's method of artificial respiration : A, inspiration; B, expiration,

kerchief. If now the child does not begin to breathe, give it a warm bath

or possibly alternate between a warm and a cool bath. Repeat all these

measures, and watch the child carefully until respiration is fully and per-

fectly established.

Treatment of the Second Grade of Asphyxia.— If it is found by irritation of

the throat that the reflexes are absent and that the child is in this severe and

dangerous form of asphyxia, our treatment must be more heroic from the first

Of course the air-passages should be cleared of mucus. It is useless, how-

ever, with a child in this grade of asphyxia to attempt to make it breathe by

irritation of the skin, and, while many of the procedures suggested in the first

grade may be used, artificial respiration, by means of which air may be forced

into tin- chest, must very soon be resorted to; while the method of Marshal

Hall or of Sylvester may be used, the proceeding as laid down by Schultze,
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and briefly described below, has generally been considered to give the best

results (Fig. 159). The method, however, is not free from dangers to the

child. Traumatism of the lungs, of the spinal cord, and of the abdominal

viscera are not uncommon, and have sometimes caused the death of the

infant after the respiratory failure has been overcome.

The physician seizes the child's shoulders by putting an index finger in the

axillary space and his thumbs so curved forward and over the shoulders as to

strike the end of the finger, so that the entire weight of the child's body is rest-

ing upon or within the circles made by the thumb and the first finger of each

hand. While the child's body is hanging perpendicularly the ribs are being lifted

out, the chest is expanded, and mechanical inspiration is produced. To pro-

duce, now, a mechanical expiration, the body of the child is swung forward

with some little force at arm's length until the operator's arms are a little above

a horizontal line. A somewhat abrupt termination of this motion causes the

thorax of the child to become stationary, while the lower limbs topple over

upward and forward upon the child's abdomen. The abdominal viscera, in

the position in which the chest is at this moment, press against the diaphragm

and produce expiration. The child's body is now returned to its orignal posi-

tion by nearly reverse motions; the entire maneuvre occupies from seven to

eight seconds and is repeated eight or ten times each minute. After practising

this method for two or three minutes it is desirable to place the child in a

warm bath to restore the body-heat lost during the swinging movements.

Mouth-to-mouth insufflation is a most valuable method to secure the

entrance of air into the child's lungs. A towel is placed over the child's

mouth, and the operator, after taking a deep inspiration, quickly but gently

blows into the mouth of the child, and then gently compresses its chest. In

this manner the child's lungs should alternately be inflated and emptied ten

or fifteen times a minute. To prevent injury to the air-vesicles the lungs

should be inflated gently, and the nasal passages should not, as sometimes

advised, be closed by pressure with the fingers. Sometimes insufflation

through a catheter passed into the larynx is of service. Laborde's method,

which consists in the rhythmic traction of the tongue by two fingers or a

delicate forceps covered with a thin cloth, is also an efficient method. About

twenty-five tractions to the minute is the usual rate. The motions at the

base of the tongue result in reflex irritation of the respiratory center, the

responding nerves being the superior laryngeal, glossopharyngeal, the lingual,

and the phrenic. Laborde's method can be utilized while the infant is

immersed in a warm bath.

In the severe form of asphyxia and in prematurely born children most

remarkable results are sometimes obtained by keeping these children in some

kind of a warming apparatus or incubator (see Figs. 162, 163, p. 389).

Caput Succedaneum.—In quite a number of cases there are seen imme-

diately or very soon after birth enlargements, contusions, or ecchymoses on the

head or the presenting part of the child.

One of the most frequent enlargements noticed is named caput succedaneum.
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This phenomenon, which is rather constant, consists of a swelling, of varying

shape .'Hid size, noticed upon the presenting part, especially the head. The

swelling is produced usually by pressure of the dilating os uteri, bul the same

kind <>f a swelling has been noticed upon the breech or the shoulder. The

phenomena produced vary Bomewhat with the differences of position and extenl

and severity of the pressure.

Etiology.—The cause, as remarked above, has always been ascribed to pres-

sure upon the unyielding os uteri, causing an infiltration of bloody serum in

the tissues of the scalp below the constricting ring of the cervix
; 1 ,i 1 1 in:, -

much as this enlargement and the blood-tumor which will presently In

described have been found on other than the presenting part, we musl at this

time confess that the cause is not always clear. It is possible thai difficult

labors with prolonged pressure by different parts of the uterus may be an

etiological factor.

The pathology consists of a localized edematous condition of the soft parts

of the scalp and the connective tissue with some extravasations of blood.

Diagnosis.—The diagnosis is not always easy, for there are found upon the

head of a child several other enlargements from which the swelling musl 1"

differentiated. Chief among these enlargements are cephalhematoma, hernia

cerebri, vascular tumors, meningocele, encephaloccle, and hydreneephalocele.

A full description of cephalhematoma is given below, and hernia' of tin'

brain and vascular tumors are treated on page 356, Vol. I. A brief descrip-

tion of the remaining three is as follows: Meningocele is a tumor of the scalp

into which the meninges protrude; an encephalocele contains in addition to

the meninges a small amount of brain-substance; and a hydreneephalocele

contains a small amount of liquid in addition to brain-substance and the

membrane.

Prognosis.—In caput suceedaneum the prognosis is always good. If left

alone, it almost entirely disappears within a short time.

Treatment.—Caput suceedaneum will in every instance disappear without

interference. In a case, however, where there is very extensive ecchymosis,

which makes this the vulnerable point of the baby's body, care should be take]

against infection. In this ease an antiseptic

dressing should be used as a protection.

Cephalhematoma.— Cephalhematoma is a

soft, elastic, fluctuating tumor, generally painless

and situated upon one of the cranial bones (Fig.

160). It is stated by some writers that the tumor

occurs more frequently upon the right parietal

bone. The tumors arc usually single, although

they may be double, one upon each side of the

head. Hofmohl observed 26 bilateral cases,

each with fontanelle between as a deep deon--
i i i- 1.;. 160.—I ephalhematoma.

sion.

Frequency.—Cephalhematoma occur- with greater frequency than writers
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would lead us to suppose. Henning had 230 out of 53,506 cases, or 0.43

per cent., and Hofmohl 371 in 59,885 cases, or 0.6 per cent. The disease is

said to be more frequent in males.

Etiology.—This difficulty has in almost all instances been ascribed to pres-

sure upon the cranial surface by the cervix uteri, producing a hemorrhage

under the pericranium. Without doubt a great majority of cases are caused

by this pressure, but from the fact that cephalhematomata have been

observed in breech births, it must be admitted that in every case the rigidity

of the os uteri does not produce the tumor. In addition to the pressure

exerted either by an unyielding os or by forceps, there may exist, from

undue thinness, a tendency on the part of the blood-vessels to rupture.

Symptoms.—This form of head tumor is not present usually at the birth

of a child ; indeed, from one to four days elapse before attention is called to

this difficulty. When first noticed it is usually a soft, painless enlargement,

situated upon a parietal bone, varying from the size of a hazelnut to that of

an apple. It may so extend as to include the surface of the entire cranial

bone, but it never crosses a suture or a fontanelle. There is no discoloration

of the skin, and neither the pulse nor the circulation of the child is acceler-

ated to an extent that would denote any disease or complication. The
greatest size of the tumor is usually reached at the end of a week ; it then

remains stationary for a few days, and then begin the subsidence and

diminution by which nature perfects a cure. In a large number of cases in

from four to ten weeks there is nothing to indicate that there has been a

tumor or a growth of any character.

Diagnosis.—The diagnosis is a very important question, and one not easily

made out by many physicians. The principal affections with which a

cephalhematoma may be confounded are caput succedaneum, hernia cerebri,

erectile tumors or angiomata of the scalp, and the different forms of soft

tumor that have been enumerated in the consideration of caput succedaneum,

to which should be added the condition known as craniotabes. The means

of differentiation may be briefly stated. Caput succedaneum is an edematous

condition of the tissue of the scalp that is present at birth, and it disappears

rapidly without any accompanying symptoms. It has a boggy feel, while in

cephalhematoma there is always some fluid. The position, process of repair,

and duration are also quite different. It should be remarked here that caput

succedaneum may hide a cephalhematoma for three or four days. From
hernia cerebri the differentiation should not be difficult. The hernia occurs

along the line of a suture or in the vicinity of a fontanelle ; there is no

fluctuation, but usually there is a pulsation which is synchronous with the

heart-beat. Cries and agitation of the child cause a hernia cerebri to enlarge
;

not so with a cephalhematoma. A vascular tumor on the scalp has the same

boggy feel noticed in caput succedaneum, but it never fluctuates, and usually

there is a discoloration of the skin that is not present in a cephalhematoma.

By craniotabes is meant the soft places found upon the cranial bones in

rickety children. A layer of bone in some rickety children can be so thin
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thai a softness and fluctuation < ---
* 1 1 almosi be made out, thus giving ii-«- to

the suspicion thai a blood-tumor of the scalp existed :ii that ]>« »im

.

The enlargements on the scalp caused by protrusion '>!' the meninges

alone, or those containing fluid or brain-substance, will need no further con-

sideration than ilia i given on page -ill of this volume, and page 356 of Vol. I.

Complications.— In a very few cases suppuration has taken place, or there

has been such tension with pain a- t<> interfere with the nutrition of the

child. Of course, if pus is formed, necrosis may take place or a meningitis

mighl be effected. The danger is reduced almosi to nil if maltreatment is

nol inaugurated by some surgical process. A cephalhematoma caused by

forceps delivery may make a fracture obscure, and is a dangerous complica-

tion.

Process of Repair.—At the end of four or five days (it is stated by one

author after a single day) where the swelling joins the cranial bone a very

small, hard ridge will he felt. This ridge is the beginning of a hyperostosis,

or a throwing out of bony material by which the bone and periosteum are

Fin. 161.—Longitudinal section through a rrphalhematoma: n, dura mater; '\ cranium;

c, pericranium ; <?&, beginning hyperostosis ; e, scalp (Da

repaired, a resorption of blood having now begun to take place. There is

not only a ridge of bony material, but there are also forming forward, toward

the central part of the tumor, little projections, so that after a time a thin crust

or shell of bone is absolutely formed over the swelling. This crust will some-

times crackle like parchment. During this time the blood and serum are

being resorbed, and while this course of repair i- -low, in almost all cases a

Complete restoration has taken place without any induration or thickening.

It has been stated that sometimes a hyperostosis remains at the .-eat of

swelling.

Pathology.—A section through the blood-tumor
| Fig. 1H1 i reveal- the feci

that an extravasation of blood has taken place between the bone and the peri-

cranium. The bone-surface is roughened, and the pericranium is attached

only to the margin of the bone, where inflammatory irritation produces

perceptible thickening.

Prognosis.— If", as remarked above, a cephalhematoma is left alone, the

prognosis, almost without exception, is excellent. If there i- present a general

systemic disease, the probal ility of resolution is not so good.

Treatment.— Interference, except in cases which will be mentioned, with the
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pretence that something is necessary deserves censure. Any deviation from

this course is always fraught with danger. In regard to the advisability of

surgical interference, Winckel and Olshausen advise opening the tumor

at about the sixth or eighth day, yet a case was lost by one of these gentle-

men following this procedure. Among those who advise against operation

are Henoch, Baginsky, Zweifel, Biedert, and especially the surgeon F. Koenig.

The weight of authority is certainly against operative measures so long as

there are no signs of inflammatory reaction or of suppuration.

Apoplexy of the New-born.—The etiology of cerebral hemorrhage of

early life differs from that in the adult. While in the latter it usually

results from a diseased condition of the arteries, rendering them liable to

rupture, or from hypertrophy of the heart, in the infant it is often due to

venous congestion, the hemorrhage occurring in the capillary vessels of the

pia mater or in the choroid plexus. The pia mater in early infancy is

very delicate. Apoplexy may also occur as a complication of cephalhema-

toma ; it may be due to compression of the umbilical cord, producing asphyxia
;

it may be associated with atelectasis. There is usually a history of difficult

labor, impaired circulation, perhaps convulsions, but it also occurs without the

existence of other injuries where labor has been of long duration. C. Runge

has found collections of blood the size of a pigeon's egg in the dura mater.

These collections have been observed after normal labors.

Laceration of the sinuses may produce very extensive hemorrhage which

will prove fatal. Interference with the circulation during labor, or pressure

produced by the cord about the neck of the fetus, or the presence of struma,

is sometimes followed by cerebral hemorrhage. These cases are usually asphyx-

iated. If respiration can be established, paralysis is likely to follow. Paraly-

sis is not always marked at first, but may be noticed in the course of months

;

it may be followed by contractures.

Congenital Atelectasis.—By atelectasis is meant a condition in which the

lung-tissue remains unexpanded, or, having been filled with air, collapses and

returns to its condition before birth. Thus atelectasis may be either con-

genital or acquired. In the congenital variety the child evinces some difficulty

in breathing at birth. Sometimes it is asphyxiated, and at other times the

trouble is made manifest by rapid breathing and the want of expansion of one

or both sides of the chest.

Etiology.—Atelectasis does not seem to be due to congenital difficulties with

the respiratory apparatus, for in many cases the lungs can be expanded post-

mortem without difficulty, nor is it due to an enlarged thymus gland. The

majority of those who have investigated the cause of this difficulty believe that

it is due to natural weakness of the infant or to some debilitated condition of

the mother, premature birth, etc., rendering the respiratory muscles too feeble

to elevate the thorax during respiration. Asphyxia and pressure on the brain

from any cause, producing paralysis of the respiratory centre, is also considered

a cause.

Frequency.—Congenital atelectasis is not frequent. The writer has seen
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l)iit three or four ease- of tlii- condition— thai i- to say, where the condition

lasted long enough to become very apparent.

Symptoms.—There is usually a cyanotic condition of the body of 1 1 1 * - child

in congenital atelectasis; very soon the infant commences to cry, but respira-

tion is exceedingly rapid and short, [fa small portion of the lung i- affected,

the difficulty will be so temporary as hardly to be noticeable. Jf a consider-

able portion of the Lung is congenitally collapsed, the difficulty in breathing

will be more marked. Occasionally convulsions precede death.

Diagnosis.—The diagnosis, which is usually difficult, often uol made during

life, must be founded upon the rapid and irregular breathing, upon the cyano-

sis, and upon physical examination. The walls of the chest upon the affected

side do not expand, and there is dulness on percussion.

Prognosis.—The prognosis depends on the extent and cause of the difficulty.

If a large area is involved and the condition is accompanied by cerebral lesions,

the prognosis will be unfavorable; if the area involved is small and unattended

by cerebral lesions, the prognosis will be good.

Treatment.—The first object in treating congenital atelectasis must be to

induce a deep inspiration. For this purpose an effort may be made to stimu-

late the respiratory muscles. Usually the only effective treatment is very

gentle inflation of the lung through a soft catheter introduced into the larynx.

Diffusible stimulants should be administered, the child must be surrounded

by artificial heat, and everything must be done to support nutrition.

2. Traumatic Injuries of the New-born.

The principal factors in the production of injuries of the new-born are

anomalies of the pelvis, deviations from the normal mechanism of labor, and

the necessity for instrumental delivery; in addition, wounds of the presenting

part are sometimes produced by the attendants either through ignorance or by

rough handling.

A. Injuries to the Scalp, Face, Neck, Limbs, Trunk, and Bowels.

—

Wounds of the scalp and face are frequently produced when artificial deliv-

ery is found necessary. Pressure by the blades of the forceps may produce

lacerations of the scalp and forehead, contusions of the face, and injury to the

facial plexus of nerves. These wounds arc frequently bilateral, corresponding

with the points where the forceps was applied, and where there is unusual resist-

ance either from the parturient canal of the mother or from the bone- <>f the

skull of the child. Injuries to the presenting part are sometimes also pro-

duced even in normal labor. Thus the scalp has been injured in the attempt

to rupture what was supposed to be the bag of waters. Caput suecedaneum

has likewise been thus mistaken and punctured, and even eyes and eyelids

have tint- been injured.

Injuries to the head are frequently indicative of pelvic deformities in the

mother; especially is this true of the contracted pelvis. If the conjugate

diameter is diminished, the promontory of the sacrum usually produces pres-

sure on a limited spot or on two or three spots near each other. A spoon-
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shaped depression of the parietal bone may thus be produced. The neck of

the fetus sometimes shows the effects of traction produced by long-continued

extension. These effects are usually manifested by transverse stria? at the

point where the strain of the integument was the greatest (Miiller.) Some-

times subcutaneous lacerations occur, giving rise to more or less extensive

extravasations of blood.

In the attempt to assist the after-coming head, especially if this is done by

unskilful hands, a blood-tumor may form from a hemorrhage into the sheath

of one of the sterno-cleido-mastoid muscles. This condition is known as

hematoma of the sterno-mastoid. There is usually some laceration of the

fibres of the muscles as well as injury to the vessels. This accident is more

common in breech presentations, but it also occurs in head presentations, and

has been observed after spontaneous delivery ; in the latter case, however, the

tumor is very small. The swelling is not always observed immediately after

birth ; it is generally irregular, somewhat elongated, situated usually in the

iqyper part of the right sterno-cleido-mastoid, becoming harder, and disappear-

ing in the course of from four to eight weeks. The prognosis is favorable as

to the life of the child. Paralysis of the arm corresponding with the side on

which the injury existed sometimes occurs, but this usually disappears with

the tumor. This injury sometimes causes torticollis.

Fracture of the clavicle, in extracting the after-coming head, may result in

puncture of the lung by the broken end of the bone.

In transverse presentations the upper extremities of the child are sometimes

injured, the presenting arm being covered with excoriations, or the member

may be considerably swollen. The large bowel may rupture from pre-exist-

ing ulceration, which is usually at the sigmoid flexure. Effusions of blood in

the pleural and peritoneal cavities have been observed after difficult labor,

and extraction of the feet or the breech is sometimes followed by injuries

and lacerations of the abdominal viscera of the fetus.

B. Injuries to the Skull and Other Bones.—The head of the new-born

infant is commonly distorted by the pressure of the pelvic walls in normal

labors, each presentation and position causing its characteristic change in the

shape of the infant's head, the distortion disappearing a few hours after deliv-

ery. Injuries of the fetus affecting the bones of the head and extremities may

occur from the pressure of instruments, from the hand of the obstetrician, and

also spontaneously as a result of very rapid labor, especially if birth takes

place while the mother is standing. Fractures and lacerations of the sutures

are likely to result from a contracted pelvis.

Injuries to the cranial bones may be complete or incomplete fractures or

simply depressions ; any of them are frequently associated with cephalhem-

atoma and intracranial hemorrhage. Cranial fractures when at all marked

are usually accompanied by an extracranial or intracranial hematoma. Pe-

ripheral fractures may sometimes be extensive, and yet not be followed by

serious consequences. Injuries of the occipital bone sometimes prove very
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serious, on account of compressi f the occipital foramen. Occasionally

injury to the medulla results.

Injuries to tin- spinal column sometimes resuh from tracti m the child's

feel or the breech in difficult labors. The injury consists usually in the separa-

tion of one or more of the epiphyses ; the ligaments are usually unimpaired.

Bemorrhagea into the membranes may occur. Fractures of the clavicle and

the humerus are likely i scur in breech presentations during the delivery

of an arm. Separation of the epiphyses of the humerus may also occur, and

it is liable to be mistaken for fracture "I" the neck of the scapula or for

luxation of the humerus. This injury is always accompanied by an inward

rotation of the humerus.

The treatment of these traumatic injuries, both of the sofl parts and of the

bones, will consist in observing the same rules as for corresponding injuries in

older patients.

( '. Injuries to the Brain and the Peripheral Nerves : Obstetrical

Paralysis.— In some labors which have been terminated by the use of for-

ceps, as well as some where manual interference is necessary, either from pres-

sure by the forceps or by twisting or stretching or direct pressure of the hand.

there is sometimes noticed slight paralysis either upon one Bide of the face or

in one of the extremities. These lesions may be of peripheral or of central

origin, the latter being usually the result of cerebral or of spinal hemorrhage.

These hemorrhages have already been described (p. 348). Injuries to the

nerves are usually an accompaniment of severe injuries of the bones, the frac-

tured ends pressing; upon the peripheral nerves or on some plexus. One form

of paralysis is frequently produced in the attempt at delivering the arm : this

form is known as Duchenne's obstetrical paralysis.

Sometimes there will be slight bruises or ecchymoses of the face, and.

where manual interference has taken place, of the arms and legs. The firsl

svmptom noticed is generally the want of proper action of the muscles of the

face. In some cases there will be retraction of the eyeball and contraction of

the pupil, a slight drooping of the eyelid, usually some irregularity of the

mouth, and want of expression of the side of the face involved. \\ here the

paralysis involves an arm or a limb (Duchenne's paralysis) the muscles will

appear soft and flabby and the usual motions will be absent.

The diagnosis of obstetrical paralysis can be made without difficulty, as it

is hardly possible that anything else could produce the symptoms in a new-

born infant.

Prognosis.—Paralysis of the face, the result of injury, usually disappears in

the course of a few weeks. Paralysis involving larger trunks of nerve-, and

in cases where the injury has been considerable, will be longer in disappear-

ing, and in quite a percentage of these cases some permanent deformity will

remain.

Treatment.— In paralysis of the face little more i- necessary than to protect

the parts which are bruised and ecchymosed by an antiseptic dressing, and

after a time to use massage and electricity. Where the injury is to one of the



352 AMERICAN TEXT-BOOK OF OBSTETRICS.

extremities, the limb should be very carefully protected by wool or cotton,

proper support being made so that no dragging shall take place, and at the

end of two or three weeks the use of electricity and massage, with the admin-

istration of such internal remedies as are usually employed in such injuries,

such as small doses of mix vomica with general tonics to improve nutrition.

When all acute symptoms disappear and contractions begin to be noticed,

special attention should be given to the prevention of deformities.

3. Deviations from Some of the Physiological Processes "which

Characterize the Early Life of the Infant.

There are a number of conditions and processes peculiar to the early life

of the infant that are especially liable to produce pathological conditions.

Exfoliation of the Epidermis.—It is a fact that nearly all the organs

and mucous membranes of the new-born are predisposed to congestion and to a

catarrhal condition which is accompanied by exfoliation of the superficial layer

of cells. The great delicacy of the skin and mucous membranes at this period

is a decided predisposing cause to hemorrhage, and the great tendency to

exfoliation readily affords entrance to the various forms of micro-organisms

which produce disease. Epstein pointed out that during the first days of life,

as a rule, considerable exfoliation of epithelium takes place in the mucous mem-

brane of the oral cavity. In this cavity there are two points on either side of

the posterior angle of the hard palate that in a great number of children pre-

sent epithelial defects during the first days of life. Here the mucous mem-

brane is very thin and anemic from the stretching of the pterygoid ligament in

sucking and in opening the mouth. In these parts the superficial and deeper

loss of epithelium occurs, especially if on attempting to wash the mouth of the

new-born it is roughly handled. This shedding of epithelium is also particu-

lar^ marked in the epithelium of the genital tract of female children.

Icterus Neonatorum.—Icterus of the new-born can hardly be spoken of

as a disease, but rather as a phenomenon depending in many cases on natural

processes of the first days of life. It occurs in from 79 to 84 per cent, of all

infants (Porak, Cruse), and is most likely to occur in children prematurely

born or when ligation of the cord has been delayed. The yellow skin-discol-

oration occurs usually several days after birth, but occasionally it exists in the

pre-natal state. The discoloration of the skin is usually not accompanied by

anv svmptoms of disease, and is not very marked, appearing first on the face,

later on the trunk. In mild cases the sclerotics remain unaffected. This usual

form of icterus neonatorum is physiological and is without serious symptoms

;

it usually disappears spontaneously within a week. If the bowels are sluggish,

small doses of rhubarb or hydrargyrum cum creta may be given. The " symp-

tomatic" form is more serious, on account of the pathological conditions with

which it is associated, and from which it must be differentiated. It is consid-

ered on another page.

There have been many hypotheses as to the cause of the usual (the physio-

logical) form of jaundice, but no explanation has been offered that is entirely
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satisfactory. The two theories more generally considered an— first, thai of

hematogenic origin (Virchow's and others)— thai is, the bile-pigment is sup-

posed to originate in a rapid destruction of blood-corpuscl<—-and, second, the

hepatogenic origin, in which the small common biliary dud fails to carry off

excess of bile; these theories arc fully described in the recent text-books on

diseases of children.

Mastitis.—The mammary glands of infants, both male and female, often

assume during the firsl two weeks a function similar to lactation in the adult

woman. The milky fluid secreted closely resembles colostrum. This func-

tional activity, being accompanied by congestion, is very likely to assume the

form of inflammation, producing swell inc.-, redness, and pain.

External irritation, such as pressure, attempts on the part of the attending

midwife <>r nurse to squeeze oul the milk, etc., increase the tendency toward

inflammation. If properly cared for, this physiological swelling will soon

subside; if irritated and perhaps subjected to much handling, producing

abrasions of the epithelial covering, suppuration may occur. Infection of this

gland is described on another page.

Prognosis and Treatment.—The prognosis is generally good. Prophy-

laxis occupies the first place in treatment. Incases accompanied by much
swelling of the gland the latter may be dressed with vaselin and borated cot-

iton. If swelling and redness of the skin occur, then the aland should be

covered with an antiseptic wet dressing.

Diseases of the Navel.—Under this head we may consider—fl) Anatom-
ical and physiological considerations, and dressing of the navel

; (2) umbil-

ical hemorrhage; (3) slight disturbances of healing of navel wounds; ulcera-

tions and umbilical fungus; (4) umbilical hernia; umbilical fecal fistula;

(5) diseases of the umbilical vessels; (6) omphalitis; (7) gangrene of the

navel.

1. Anatomical and Physiological Considerations, and Dressing
of the Navel.—Under normal conditions the umbilical cord desiccates

and drops off from about the fourth to the sixth day after the birth of the

child. The cicatrix should then look clean, but it will remain moist and

rather soft until the tenth or the twelfth day. The dressing of the cord

should be such as to assist this normal process ami to prevent the formation

of moist putrefaction.

As will appear in this discussion, the umbilical wound is the commonest

atrium for infection which befalls the new-born, often with most disastrous

results. To prevent this accident the most explicit directions in regard to

the antiseptic treatment of the umbilicus should be given to the attendants.

It is not sufficient to give the nurse verbal instructions simply to dress the

cord as she thinks best, but it is the duty of the obstetrician to see not only

that the cord is dressed in an antiseptic manner, but that it is also kepi per-

fectly clean until the atrium for infection at this place is closed.

Some such method as the following for treating the stump should be

adopted: After cleansing the child, the abdomen and the cord should be
23
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washed with an antiseptic fluid—biehlorid solution (1 : 1000)—and the cord

should be tied with a ligature that has previously been sterilized. The cord

is now thoroughly washed with the same antiseptic liquid, and turned up a

little to the left upon a piece of sterilized gauze. Both the gauze and the cord

should be dusted over with boric acid, and then be covered by a compress of

borated cotton. The cord should be thoroughly washed each day with steril-

ized water, and be dressed in the same manner each time. Particular atten-

tion should be paid to the stump after the cord has fallen off; it should be

dressed with some antiseptic lotion, and the room in which the child is placed

should carefully be guarded against all septic influences. Should decomposi-

tion of the cord take place previous to its separation, Eross advises a dressing

of biehlorid of mercury (1 : 1000).

2. Omphalorrhagia (Umbilical Hemorrhage).—Umbilical hemor-

rhage is no disease, but rather is a symptom of one of various pathological

conditions. We distinguish two classes of omphalorrhagia : First, hemorrhage

from the vessels of the umbilical cord ; second, hemorrhage from the umbil-

ical wound.

Hemorrhage from the Umbilical Vessels.—Of this class there are

two varieties—one occurring before, and one after, the separation of the

cord.

A. Hemorrhage before the separation of the umbilical cord may occur if the

ligature is not properly tied. The ligature may be too loose, or it may have

cut into the tissue of the cord, thus opening a blood-vessel, whereupon the

hemorrhage takes place. But it does not follow that in every case of imper-

fect ligature of the cord a hemorrhage occurs. That this statement is true

we know from numerous cases where, although no ligature had been used, no

hemorrhage followed. At the birth of a living child, if it has cried lustily,

a small amount of blood flows from the fetal end of the divided cord ten or

fifteen minutes after the cord is cut through. This blood is never the bright

red oxygenated blood. After a short time this slight hemorrhage stops.

The anatomical and pathological investigations made by B. F. Schultze

w7 ill assist to understand fully the above facts, as well as others relating to

diseases of the umbilical cord. With the first respiration of the new-born

child the expansion of the lungs leads to distention of the blood-vessels of

the thorax ; thus the blood-pressure sinks in all the large vessels of the body.

The greatest fall of the pressure occurs in the pulmonary artery, then in the

aorta, then in the other large vessels, including the umbilical artery. Thus

the pulse in the umbilical cord after a deep respiration is weakened and the

arteries contain little blood. At the time the arterial pressure falls one

observes in the umbilical vessels an exceedingly marked muscular contraction,

and notices that the lumen of the vessels is rapidly reduced.

Strawinski, who studied the peculiar arrangement of the muscles of the

umbilical arteries, found in them an internal longitudinal and an external

circular layer of the vessels. He and Von Basch also demonstrated, by

measurement made in the lower animals, the actual reduction in blood-pressure.
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The umbilical cord do longer receives blood from the placenta ; the blood ii

already held has been aspirated into the thorax, bo thai the vein becomes empty

and its walls contracted, although less energetically than the wall- of the artery.

Expansion of the lungs and contraction of the muscular coal of the umbil-

ical vessels arc the two important factors which usually make severe hemor-

rhages from the umbilical cord of the new-born child impossible. It musl be

stated, also, that in many of the lower animals the tendency to hemorrhage is

lessened by various conditions, such as traction of the cord and bv its being

bitten off. But even in the human offspring a great tendency to hemorrhage

docs not exist, even though the ligature be not applied. This fact has abun-

dantly been corroborated by medico-legal experience, since in cases of illegiti-

mate birth the cord is often cut by scissors and left untied, yet death by

hemorrhage rarely occurs. II", however, in the new-born child the respiration

is imperfect, causing only partial expansion of the lungs, then the umbilical

vessels remain filled with blood and pulsate strongly.

If* asphyxia of the first degree be the cause of imperfect respiration, the blood-

pressure rises and the pulse becomes strong. In such a ease, should the cord be

severed and not ligated, profuse hemorrhage would usually follow. This fad

explains most hemorrhages following imperfect ligation of the cord. When,
however, such hemorrhages occur in mature and well-developed children, they

must he due to insufficiency of the muscularis. Hoffman found that after

birth the umbilical arteries do not contract evenly throughout their extra- and

intra-abdominal extent, but that the contraction takes place in a centripetal

direction. The pulsation is first weakened in the portion nearest the placenta,

this weakening taking place progressively toward the umbilicus. For several

minutes after the first respiration of the child there is still a full pulse-wave

felt near the abdominal entrance, while the peripheral portion is bl lie— and

contracted.

It cannot yet be decided what causes the imperfect or only temporary con-

traction of the blood-vessels. It is possible that increase of arterial pressure

—

as, for instance, in asphyxia—diminishes the resistance of the muscularis;

some authors believe that protracted warm baths may produce relaxation

of the muscularis.

For the prevention of hemorrhage afew days after birth desiccation of the

umbilical stump plays an important part. If the cord dries up normally,

then the dry, hard portions effect a positive protection against the eventual

occurrence of hemorrhage ; if, however, the cord should become gangrenous,

its vessels will become distended and may again become pervious. Sonic

authors think that any obstruction to the return of venous blood to the heart

may produce hemorrhage. Inasmuch as various condition- may arise that

would prevent a physiologically bloodless condition of the umbilical cord and

the obliteration of the umbilical vessels, it is to be urged in every case that the

cord be carefully ligated.

Prophylaxis and Treatment: Ligation of the Cord.—The ligature should

be placed about two or three linger-' width from the navel. Particular care
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must be taken with asphyxiated or premature children that the ligature is

firm and that it does not cut into the tissues ; for this reason a moist tape

increases the security. If the cord is very thick, a second ligature may be

applied after the cord is somewhat collapsed. The tape should be from 1.5 to

2 centimeters (f inch) wide ; in case of hemorrhage a second ligature must be

applied. If the umbilical end is too short or has been thrown off, a compres-

sion bandage must be applied or the individual vessels must be secured by

encircling stitches. If the infant is anemic, stimulants must be administered

and artificial heat must be applied to prevent collapse. For very gelatinous

cords Budin advises the use of the elastic ligature : he found that in these

cases a slight blood-pressure may suffice to produce hemorrhage, even though

the cord be ligated with a linen tape. Rough handling of the stump during

desiccation must of course be avoided.

B. Hemorrhage from the Umbilical Wound.—(Omphalorrhagia ; also called

" Idiopathic " or " Spontaneous Hemorrhage.")—The appearance of a few

drops of blood on the dressing immediately after the separation of the cord,

even though this occur for several days, is not uncommon, and generally is

of no importance. The pathological condition to be here described is the

one usually associated with grave constitutional disturbance, generally termi-

nating in death. Fortunately, this form of hemorrhage is very rare ; Winckel

found one case in 5000 births, male children being attacked more frequently

than females, and strong, healthy children more frequently than the feeble.

It is of interest to note the great number of cases of umbilical hemorrhage

that have been reported in America in contrast with those in Europe. The

condition occurs in the negro and the mulatto as well as in the white race.

Grandidier, to whom the writer is indebted for much information, collected

a summary of 220 cases.

The etiology of umbilical hemorrhage is still imperfectly understood, but it

is evident that hemophilia is not the only cause. In "bleeders" umbilical

hemorrhage is very rare ; among 185 families of bleeders, with 575 individuals

who were bleeders, spontaneous umbilical hemorrhage occurred only in nine

families in twelve individuals, and in the latter it is a question whether in all

of them it occurred without the bleeding of large blood-vessels. Moreover, in

the cases of spontaneous hemorrhage that have recovered it has not been

observed that there was a tendency to bleeding in later life, while in hemo-

philia the disposition to hemorrhage usually remains through life.

Grandidier offers the explanation of "transitory hemorrhagic diathesis"

which has developed on account of changes in the respiration of the new-

born ; but this is only a suggestion as to a cause. The question is of inter-

est whether the health of the parents, especially the mother, bears any rela-

tion to the disease. In Grand idier's cases syphilitic disease was present six

times in the mother and twice in the father. American physicians state that

the excessive use of alkaline remedies during pregnancy is the cause of

this difficulty. Others consider the depressing influences, severe vomiting,

and excessive thirst during pregnancy as possible causes. If the results of
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post-mortem examination are examined, it will be found that ih<- idiopathic

umbilical hemorrhage is usually associated with one of the following con-

ditions: (1) congenita] syphilis; (2) sepsis; (3) acute fatty degeneration;

(4) hemophilia.

Syphilis is a cause of umbilical hemorrhage. Nbl alone Grandidier, but

oilier authors have found syphilis of the parents present in many cases of

umbilical hemorrhage In children. The description of the syphilitic changes

which the child showed during life, and which were fo 1 post-mortem, is

sufficient to establish syphilis as an etiological factor. This opinion is ren-

dered still more certain by the general tendency to hemorrhage in congenital

syphilis. In cases of marked hemorrhagic diathesis it may happen that the

hemorrhage takes place from the umbilical wound a- well a- from other

organs.

Sepsis.—The observations of Weber, Ritter, and Epstein leave little

doubt that sepsis of the new-born may give rise to idiopathic umbilical

hemorrhage. It is known that capillary hemorrhages are of frequent occur-

rence in sepsis, but severe hemorrhages in various organs are also observed.

Most of these eases were observed in orphan asylums. Epstein found among

51 children with this form of hemorrhage that "24 were suffering from acute

septicemia. Extensive gangrene of various parts of the surface of the body

is frequently associated with this form of hemorrhage.

Klebs and his follower, Eppinger, attribute the hemorrhages to the inva-

sion of a micrococcus, the monas hcemorrhagicum. Often the blood-vessels

in the neighborhood of the hemorrhage were filled with these micrococci,

which were also found constantly in the blood. According to Cohn and

Weieert, manv cases of hemorrhage have been observed in which bacterial

thrombus and embolism are the cause of the extravasations.

The occurrence of umbilical hemorrhage in acute fatty degeneration will be

found fully considered on another page.

Symptoms and Physical Signs of all these Forms of Hemorrhage.—The

hemorrhage generally manifests itself about the fifth day, usually just after,

occasionally before, the separation of the cord. According to Minot, it may

occur as late as the second or the third week; the subject may be well

developed and apparently healthy. The hemorrhage does not arise from one

or two distinct vessels, but oozes freely, like a fluid from a sponge. The

bleeding may at first be so slight as to be mistaken for the physiological

process above referred to, but its real significance will be manifested by the

persistent oozing or in a hemorrhage -o severe at lir-t as rapidly to exhaust

the strength of the little patient. There is often slight icterus, sometimes

vomiting and colic, clay-colored stools, sometimes bloody discharge from the

stomach and bowels; in severe cases cyanosis and somnolence are present,

showing that there is a marked and grave constitutional disturbance. In

the neighborhood of the umbilicus occur spot- of ecchymosis, that also appear

in other parts of the body, so that the whole child appears mottled with bluish-

red -pots. Edema of the ankles and the hands frequently occurs, and it may
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extend to other parts of the subcutaneous connective tissue. Death may follow

in several hours, but the patient may live for two or three weeks. Grandidier's

statistics show a mortality of 83 per cent. Death is preceded by symptoms of

collapse, coma, and occasionally convulsions.

Differential Diagnosis.—The diagnosis of this form of umbilical hemor-

rhage from the more common form first described is based on the grave

constitutional disturbance which soon follows, and on the great difficulty,

usually the impossibility, of checking the hemorrhage.

Therapeutics.—Since omphalorrhagia is a symptom of a number of con-

stitutional diseases rnai-ked by a tendency to hemorrhage, the treatment

directed solely toward the arrest of hemorrhage will scarcely suffice. Usually

all attempts at arresting the hemorrhage are futile. The employment of a

styptic is only a temporary measure ; it may be combined with firm pressure

upon the wound. The most successful treatment consists in ligature of the

navel according to Dubois' method. A hare-lip pin is passed along the edge

of the umbilical wound from left to right in such a way that the skin, but

not the whole thickness of the abdominal wall, is included. By means of

a thread passed beneath the pin the navel is now raised, and a second pin is

passed under the first pin, and at right angles to it, through the abdominal

wall. A figure-of-8 ligature is passed around the second pin, and, finally, cir-

cularly around the base of the navel. This method is said to have arrested

the hemorrhage in a few cases. A plaster-of-Paris bandage has been advised.

The attempt to search for the vessels with a view to ligating them is almost

never successful. Hemorrhages occurring in other parts of the body are to be

treated in a similar manner. The internal treatment should be directed to the

cause, but thus far promises very little.

3. Slight Disturbance in Healing of Navel Wounds.—Occasion-

ally when the process of desiccation of the cord has been incomplete, or when

there has been some irritation of the navel by friction, especially when not

kept perfectly clean, excoriation and even ulceration may occur. In this

event the treatment consists in cleansing the wound with an antiseptic solution

(3 per cent, boric acid) and in applying a mild astringent. Runge advises sali-

cylic acid and starch (1:5 to 1 : 3). The stump in these cases should be

dressed twice a day.

Umbilical Fungus.—If the wound heals slowly and secretes for a long

time sero-purulent fluid, there sometimes then develops a red granular growth

which bleeds readily, and from which there is more or less oozing of serous or

sero-purulent fluid. This growth in some cases has a broad base ; in other

cases one or more of the growths are pedunculated, soft, and not sensitive. In

the early weeks these growths may be visible only on retracting the surround-

ing integument, but later, if not arrested, they may form an elevation of con-

siderable extent surrounded by excoriations. Usually the health of the child

does not suffer. The fungus itself is not sensitive, but the surrounding exco-

riation may become painful. Histologically, this fungus is a granulation

tumor. The wound in the navel, as a rule, cannot heal while the fungus
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exists, although in very exceptional cases the growth mav become covered

witli epidermis. This disease must be differentiated from the adenoma de-

scribed by Kustner.

The treatment consists in cauterizing the growth with nitrate of silver and

applying a salicylic-acid bandage. Removal by scissors is likely to produce

considerable hemorrhage.

Diseases of the umbilical vessels, omphalitis, and gangrene of the cord are

considered on other pages of this work.

4. Umbilical-cord Hkkni.k (Hernia? Funiculi Umbilical is).— Umbilical-

cord hernia depends upon the arrest of development of the abdominal wall

in the first stages of fetal life. Frequently other malformations are present,

such as hare-lip, club-foot, hydrocephalus, and spina bifida. Lange found

from a study of 21 cases collected in literature that in seventeen of them other

malformations were also present. There will be considered in this discussion

only such cases of umbilical-cord hernia as are not associated with other mal-

formations which interfere with life.

Anatomy.—The umbilical-cord hernia is a round or an oval swelling in the

umbilical region, varying in size from a nut to that of an orange ; occasion-

ally larger. The tumor may occupy the greater part of the abdominal wall.

The hernial sac consists of peritoneum, covered by the amnion which originates

from the umbilical cord and reaches the base of the swelling. The base of

the swelling is continuous with defective integument. Sometimes a small part

of the skin reaches a little over the tumor. Between the external covering

and the peritoneum is a thin layer of Wharton's jelly. The amnion and peri-

toneum may be firmly united. The sac usually contains some intestine, at

times also the liver, stomach, spleen, and other viscera, such as the kidneys

and pancreas. Two or more of these viscera may be bound together by adhe-

sions. The implantation of the umbilical cord is sometimes on the summit of

the swelling, more often somewhat deeper. The umbilical vessels pass from

the cord between the amnion and the peritoneum over the swelling t<>

the abdominal defect, the veins passing to the liver and the arteries toward

the bladder.

Clinical Ajijirarance.—Immediately after birth the thin amniotic covering

of the umbilical-cord hernia presents a grayish-white, translucent appearance :

the presence of meconium in the intestines gives the swelling a dark green e<>l<>r.

On palpation one may detect peristaltic motion of the intestine; the presence

of a part or of the entire liver renders the contents of the tumor firmer.

During the process of desiccation in the umbilical cord in the next few days

the appearance of the hernia is much changed. The circular edge of -kin at

the base is reddened, and suppuration often takes place. Alter separation of

the amnion active granulation may build up the v<\^e of the ulcer. The
wound-surface grows less, the edges contract, anil finally the hernia may close

by cicatricial contraction. Death often results. By rough handling the hernia

may become gangrenous; in tin- case the gangrene i- liable to extend into the

contents of the sac, and the child dies of sepsis. In other cases suppuration
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extends along the umbilical arteries or directly to the peritoneum, and death is

due to arteritis umbilicalis or to peritonitis.

Diagnosis.—A case of large umbilical-cord hernia can scarcely be mistaken

for anything else. Small hernise of cylindrical form are more apt to lead to

error in diagnosis. In all cases of marked swelling of the umbilical cord at

its fetal insertion one should think of the possibility of hernia of the cord.

Prognosis.—Formerly the prognosis was considered always bad. In 1884,

Lindfors taught that healing without operative measures might be procured by

suitable retention. Previous to his time cases of healing by protection and

compression had been reported. More recently the prognosis has become some-

what more favorable, but the mortality still remains high.

Treatment.—The treatment has already been indicated. It consists of two

methods : first, favoring natural tendency to obliteration ; and, second, the

radical operation. The first method consists in favoring desiccation by apply-

ing careful antiseptic dressing of iodoform, aristol, zinc, or bismuth. The

hernia should be protected by a cotton compress, and when the cord and amnion

have dropped off granulation of the edges must be favored by the application

of solutions of nitrate of silver. As soon as reduction seems possible it must

very carefully be performed, and a compression pad be applied and held in

place by adhesive straps.

Radical Operation.—If this method is chosen, the operation should be per-

formed soon after birth. In this case all efforts at reposition are omitted.

Twenty-four hours previous to the operation iodoform dressings are applied.

The operation consists in making a circular incision into the skin at the base

of the swelling, .2 to .5 centimeter (^ inch) outside of the sac, cutting down
close to the peritoneum. After examination of the contents and separation of

adhesions the abdominal wall is closed by interrupted sutures, taking care to

bring the edges of the skin into perfect apposition.

In 1883 to 1889, Lindfors in his collection of 10 operative cases had seven

recoveries. Since then he has added to the number. MacDonald in 1890 had

19 cases with seventeen recoveries. Since then other operators have met with

happy results.

4. Infectious Diseases op the New-born.

It has long been observed that occasionally a child born in apparently per-

fect health, with good family history and with excellent hygienic surround-

ings, has developed during the first days of its life a disease characterized by

high temperature, exhaustion, collapse, and death. Sometimes there has been

found a local trouble which explained the cause of these phenomena, but fre-

quently nothing could be noticed.

Frequency.—The occurrence of infection of the new-born is probably

greater in private practice than is generally recognized. It is fair to suppose

that in many infants attacked with fever and prostration, accompanied possibly

with some jaundice and continued exhaustion, a fatal result takes place from

septic infection. In hospitals a high percentage has always been acknowledged.
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Miller found that 700 or 800 deaths occurred yearly from differenl forme

of sepsis of the new-born.

Etiology.— [n considering the etiology of sepsis of 1 1 1
<

- new-born we cannot

avoid sonic reference to the subject of sepsie in utero. After an extensive

search through medical literature Von Holtz positively asserted thai although

septicemia in utero was rare, it undoubtedly occurred. For this early Conn

of sepsis the two modes of genesis which have been assumed, and which have

given rise to considerable debate and experimental research, are 'placental

infection and infection by aspiration of the amniotic fluid. Although the pla-

centa] transmission of septic micro-organisms from the mother to the fetus

has not fully been demonstrated, either clinically or experimentally, this pos-

sibility can hardly be denied. Several cases accurately described by Weber,

Buhl, and Orth leave little doubt as to this mode of infection. The theory

of fetal sepsis produced by the aspiration of either putrid amniotic fluid or

genital secretions seems probable from a case described by Ku-lner; experi-

ments made by Hohenhausen and Gey] arc cited in support of this theory,

but the evidences are not conclusive.

Many other theories have been advanced on the means by which the organ-

ism of the new-born may be invaded by infectious matter. 1'. Miiller

made experiments to prove that disease-germs are transmitted from mother to

child by means of the mother's milk. There has been demonstrated, on the

one hand, the presence of staphylococci in the milk of septic puerperal

women, but, on the other hand, since staphylococci have been found in the

milk of healthy women, and since such milk has not been injurious to the

children who were nourished by it, since also children nursing from women
with septic diseases have remained healthy, the question of sepsis being trans-

mitted through mother's milk must still be considered unsolved.

Air-infection is another theory, according to which the fetus that has

aspirated amniotic fluid will contain a favorable culture-medium in its lungs

for pathogenic germs that may exist in the sick-room.

Pathology.—Pathological conditions will differ according to the cause of the

infection. In some cases the infection-atrium cannot be found : if it is the

navel, diseases of blood-vessels will be found, with evidences of septic peri-

tonitis and inflammation of other abdominal organs. If the infection has

taken place through the mucous membranes, we find the pathological condi-

tions present in the mouth, the larynx, and the upper air-passage-, as well as

in the intestinal mucous membrane. Evidences of septic pneumonia with

bloody exudate into the pleura and pericardium have been found. Sometime-

hemorrhages have taken place into the brain, the lungs, and the kidney-.

This result is due partly to diseases of the liver and partly to inflammation

of the veins of the umbilicus.

Symptom*.—The manifestations of infection i4' the new-born necessarily

vary as different organs are involved or as the entire system i- invaded.

Many of these cases of infectious disease are characterized by a rapid loss "f

weight and by restlessness and insomnia. There is usually a rapid and shal-
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low respiration, attended with vomiting and diarrhea. The temperature is fre-

quently 105° F., but in some cases where the infection is profound collapse

will early occur. Some of these attacks, with symptoms that are exceedingly

severe for a short time, are aborted. In other cases nothing is observed until

about the fifth or the seventh day, when usually there will be found in the

region of the umbilicus some evidences of suppuration, or at least some redness,

with possibly a bad odor. These symptoms are sometimes followed by diph-

theritic exudates in different parts of the body. The child is fretful, its tem-

perature rises to 102° F. or higher, very frequently the abdomen is hard and

tender, and septic peritonitis and death follow.

Other symptoms, such as icterus and melena, may be associated with sepsis.

They are not invariably present, and are sometimes described as special dis-

eases. Icterus, in its general application, is considered on another page, but its

special relation to sepsis will be considered under Icterus Symptomaticus, also

under Gastro-intestinal Hemorrhage.

In other cases the symptoms are those which would come under one of the con-

ditions presently to be described—infection of the umbilicus, erysipelas, mastitis.

"Wound-infection.—The atrium for infection in the great majority of

cases is doubtless through some wound, such as traumatic injuries due to

delivery, or lesions of the mucous membranes due to physiological processes

of desquamation, but, most frequently of all, through the umbilical wound.

Prof. J. Lewis Smith makes the following classification : 1. Umbilical

phlegmon, or local sepsis ; 2. Sepsis following the introduction of poison

through the umbilical vein ; and 3. Sepsis received in other ways or through

channels other than the umbilicus.

A. Infection through the Umbilicus.—This condition includes many

of the abnormal conditions of the navel. The milder forms of infection inter-

fering slightly with a normal healing process or producing ulceration are con-

sidered on page 358. The graver forms of infection of the umbilicus are

diseases of the umbilical vessels, omphalitis, and gangrene.

Diseases of the Umbilical Vessels—Arteritis and Phlebitis.—Accord-

ing to Runge, arteritis and phlebitis of the umbilicus are of septic origin, the

former occurring more frequently than the latter. The infection first attacks

the perivascular connective. tissue, extends to the adventitia, and produces dila-

tation and thrombosis, after which the disintegration of the thrombus may

induce general sepsis, the infection being conveyed through the lymphatics.

Occasionally localized disease of the vessels may produce death.

Symptoms.—There are no symptoms which would indicate with certainty

the existence of arteritis or of phlebitis of the navel, but we can infer that these

conditions exist where local ulcerative or suppurative processes are associated

with much constitutional disturbance. The course of the diseases is often

acute. A child who is apparently well may suddenly manifest restlessness,

followed by collapse and death. At other times there are the usual symptoms

of general sepsis.

Diagnosis, Prognosis, and Treatment.—The diagnosis usually cannot be
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made definitely until after death. Cases of the milder form, occurring in

children who are well developed, usually recover. For children prematurely

born the prognosis is -rave Tin- treatment consists in tin- use of antiseptic

dressings, and in adopting all possible means to support the ~t r< -i
i
*_rt 1 1 by

nourishment and alcoholic stimulants.

Omphalitis.—This affection is an inflammation of the navel with phleg-

mon of the surrounding tissues. In the region of the navel there is a

swelling, at the apex of which the navel may be observed. Usually the

healing of tin- wound is incomplete. The redness and inflammation extend

in a circle around the stump, the skin is tense, without wrinkle-, and glisten-

ing, ami the abdominal wall is hard, infiltrated, and very sensitive. This

infiltration may involve the greater part of the abdominal wall, and may even

extend to the deeper tissues down to the peritoneum. The child i- restless,

has lever, pain upon every motion, even on respiration, and consequently

assumes a fixed attitude; respiration become* costal, the lower extremities are

drawn up toward the abdomen and are held immovably in that position. < >n

the surface of the abdomen dilated veins may be seen. The disease may last

day- or weeks. It usually begins in the second or the third week. The ter-

mination is favorable if the disease is not too extensive, but if inflammation

involves the abdominal wall, peritonitis is likely to follow. If the navel

sels become diseased, gangrene may result.

Prognosis am I Ti-eatment.—The younger the child the more favorable i*

the prognosis. The treatment consists in the use of antiseptic dressings, of

which salicylic acid and iodoform are the best. If suppuration take- place,

the pus must be evacuated early. The constitutional treatment is the same as

that for arteritis and phlebitis.

Gangrene of the Navel.—Gangrene arises from ulcers of the umbilicus,

from general inflammation due to sepsis, and from cholera infantum. As a

local infection of the navel it is not infrequent, especially when the patient is

neglected.

Symptoms.—The margin of the wound of the navel become- discolored and

there is more or less oozing of a muddy fluid, or, in omphalitis, a vesicle may

form containing turbid fluid. When this vesicle bursts it leave- a raw

surface. The spreading of the moist gangrene may be rapid, may largely be

on the surface of or deep in the navel
;
the latter condition is the most danger-

ous. There is always fetid odor. If the child is strong, then the process may

become arrested and the defect may heal by granulation, but usually there i-

rapid loss of strength, terminating the second or the third day in death.

Gangrene following cholera infantum usually terminates rapidly in general

sepsis and death, but thi< fatal termination has occurred a* late as the twenty-

third day. Peritonitis sometimes occurs in which perforation of the intestines

may take place, leaving a fecal fistula. Profuse hemorrhage is one of the

probable complications.

Treatment.—A 3 per cent, solution of acetum aluminum, applied with a

compress covered with rubber cloth, acts antiseptically and hastens the separa-
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tion of the slough ; after that the indications for treatment are to support the

strength by nourishment and alcoholic stimulants.

B. Infection of Other Wounds.—Various injuries upon the body of

the child may lead to wound-infection the same as occurs in the navel wound.

In pre-antiseptic times frequently small, insignificant injuries of the skin of

the child from pressure of the forceps were followed by phlegmonous inflam-

mation about the injury, and sometimes by general sepsis. The infection in

such cases was transmitted by unclean instruments or hands during labor or

after the birth of the child. In a similar manner various infections may
follow if operations are done upon the child and asepsis and antisepsis are not

observed, as in opening a cephalhematoma, in operating for umbilical hernia

or spina bifida, in opening a mammary abscess, etc. It may occur in the

cutting of the band in a tongue-tied child or through the ritual of circum-

cision. The most frequent entrance of infection is through the defects in the

epidermis and mucosa produced by the tendency to exfoliation referred to on

page 352.

The infection may also take place about the buttocks if the bed or the

clothing be impregnated with septic material. Infections about the mouth

and the buttocks may lead to severe intestinal inflammation. Through the

mucous membrane of the genital tract of the female child infection may also

take place on account of the shedding of epithelium, and the infection may
take on a diphtheritic nature and lead to gangrene of the external genital

organs, terminating in the death of the child. Gonorrheal infection from the

parturient canal of the mother is doubtless often transmitted to the genital

tract of the female child, leading to obstinate leucorrheal discharges which

occur in early life.

Erysipelas.—Upon taking up a work on Diseases of Children, written

in 1800 by Michael Underwood, the writer found under the head of " Infan-

tile Erysipelas" a description of unquestionably septic processes which to-day

would be charged to bacterial infection. The writer is tempted to quote freely

from this old work, both from the general interest in a voice from the past and

from its particular aptness and historical value. The author says :
" This

disease does not appear to be distinctly noticed by any preceding writer. The

French have, indeed, spoken lately of a somewhat similar affection, combined

with other complaints infesting crowded hospitals, but the disease does not

appear to have been anywhere noticed in its simple and genuine form. I

think it may with propriety be termed the Infantile Erysipelas. It is a very

dangerous species of that spurious inflammation^ and it is not very often met

with outside of lying-in hospitals. The ordinary time of its attacks is a few

days after birth, but it is sometimes met with much later. It seizes upon the

most robust as well as delicate children, and in an instantaneous manner ; the

progress is rapid ; the skin turns of a purplish hue, and soon becomes exceed-

ingly hard.

" The milder species of it appears often on the fingers and hands or the feet

and ankles, and sometimes upon or near the joints, forming matter in a very
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short time. The more violent kind is generally seated about the share bone

(or pelvis), and extends upward on the belly and down the thighs and legs,

though sometimes it begins in the neck, and is equally fatal." (The author

believed it more dangerous ae it affects the central pari of the body.) " In a

few instances the disease bas been attended by some varieties. Infant- have

not on I v come into the world with Beveral hard and inflammatory patches and

ichorous blisters about the belly and thighs, but with other spots already

actually in a state of mortification."

Since the time of Underwood it has boon noticed that epidemics of puer-

peral infection have Ween followed by deaths of a considerable number of chil-

dren from erysipelas or local phlegmon or from diseases of the internal organs

not so easily differentiated. It has remained, however, for the new- pathology

of the present generation to give a fair explanation of it- etiology.

It has been found, on the one hand, that no micro-organisms are present

in vessels of the stump of the navel cord which lias been removed under the

strictest antiseptic precautions; on the other hand, it has been demonstrated

that srerms of various diseases exist in the cord and blood-vessels of children

who suffer from symptoms which have been named above.

The following is the history of a case of erysipelas vulvae : C. B., age three

months, twin, female. Four days after the boy twin was circumcised by a

rabbi the baby girl was taken sick. The preputial wound of the boy healed

nicely after having a slight purulent secretion for a few days. Diapers were

used in common for both babies. The temperature of the female twin was

soon 105° F., pulse 140, and there were swelling and redness of the labia, in

a few hours extending to the thighs and lower part of the back. The redness

was shiny, and clearly defined with slightly raised margin. On the second day

the process had extended over the entire back. On the evening of the second

day the temperature was 105° and the pulse 160, and the child was restless.

There was typical Cheync-Stokos respiration. During the next three day- the

process abated over the back, but extended downward, involving thighs, legs,

and feet. At the end of twelve days the swelling and redness had all dis-

appeared. As soon as the process began to lessen on the trunk and extend to

the lower extremities the condition of the patient began to improve.

Peritonitis.—Acute peritonitis in the new-born is always septic, and it

usually results from the absorption of septic material at the umbilical wound

or from umbilical phlebitis or arteritis. It is almost unknown in private

practice. Runge found only four cases of peritonitis among 55 post-mor-

tems in infants dying of umbilical arteritis and of septicemia the result

of puerperal infection. In puerperal peritonitis death most commonly occurs

within a week. Plenro-pnenmonia occasionally exists in these cases "f septic

infection.

Symptoms ami Treatment,—The early symptoms arc usually those of ery-

sipelas around the base of the cord. There may be vomiting, diarrhea, jaun-

dice, distention of the abdomen, fever, and wasting. The treatment >4' both

peritonitis and plenro-pnenmonia at this earlv period of life consists chiefly
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of prophylactic measures. When the diseases have appeared, notwithstanding

prophylaxis, the main reliance is free stimulation.

Phlegmasia.—This disease, which takes place in a considerable number

of infants, is analogous to phlegmasia in adults, except in certain modifications

with respect to the special anatomy of the first days after birth. It is un-

doubtedly a septic infection, usually associated with septic disease of the blood-

vessels of the cord.

Parotitis.—A case of suppurative parotitis with a fatal result, and septic

infection through the umbilicus, producing endocarditis, and resulting fatally

at the eighth week, has been placed on record.

Mastitis.—The milder form of mastitis has been described on page 353.

The mammary gland often gives entrance to infection, either by way of the

milk-ducts or through slight injuries to the nipple, owing to improper manipu-

lation or from pressure or bruising of the gland. If, in case of slight infec-

tion, the little gland is carefully guarded against new invasions, and is dressed

with boric acid or with a solution of the bichlorid of mercury, the hardness

and pain usually disappear, and the result will be all that one could desire.

If, however, the breast is mechanically irritated, and thus made more vulner-

able, and if attention to cleanliness be neglected, pus in all probability will

form.

Symptoms.—The infection begins usually in the second week of life, with

marked redness of the overlying skin and increased tenderness upon pres-

sure. If at this point the disease is not averted, then there is an increase in

the swelling, redness, and tenderness. The diseased gland becomes increased

in size, usually in circumscribed portions. TVith the developing redness of the

skin there are formed in the gland abscesses which finally rupture and dis-

charge one or two teaspoonfuls of pus. During the abscess-formation the

child is restless and its temperature high. After the discharge of the pus con-

valescence is usually uninterrupted and the cavity rapidly heals. Secondary

abscesses are seldom formed ; the disease usually involves but one of the

glands. In other cases the disease does not remain limited to the gland, but

extends to the surrounding tissue ; it then becomes perimastitis. In this case

the extension of the infiltration may be very great, reaching to the axillary

space. Then the temperature rises very high and there is rapid loss of weight.

As soon as the abscess is opened the symptoms abate. The contents of these

abscesses mav be very fetid and contain sloughs of tissue. In such cases death

from sepsis has been recorded.

Dr. Bush narrates the following extremely interesting case of sepsis of the

new-born : A healthy child, born at full term, weighing nine pounds. In

seven davs the cord fell off, leaving a granulating surface. On the fifth day

of life the mammary glands were swollen and some fluid exuded. In two days

there was greater swelling in the left, but not in the right, side. Five days

later ('twelfth day) the entire right side, half of the thorax from the middle of

the sternum to the axillary line, were hot, swollen, hard, dusky-red in color,

with fluctuation about the breast. Green stools and fever were present. Open-
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ingof the abscess evacuated 30 cubic centimeters ( I ounce) of sero-sanguinolent

fluid with sonic tissue. There was a constant discharge of bloody, foul-smell-

ing matter, hut for the time the child improved. Two day- later there w.i- :i

second opening, and ultimately large ulcers formed, which extended to the ribs,

so that the pleura lay naked at the bottom of the wound, death taking place at

the end of ten weeks.

Tlic prognosis is generally good, hut in the development of the glandular

function at a later period of life atrophy of the diseased gland may follow. In

female children this atrophy may interfere with the function of lactation later

in life; it may also lead to retraction of the nipples.

Treatment.—The prophylactic treatment for mild forms of mastitis has

been indicated on page 353. If swelling and redness of the skin occur, then

the gland should be covered with a wet antiseptic dressing. If suppuration

occurs, the abscess should be opened early. The incision is made in the direc-

tion radiating from the nipple; the after-treatment is according to general

surgical principles. If the tissues outside the gland are involved, then early

incision is indicated. Carbolic preparations in the treatment of these wounds

should be avoided. The little patient's strength must be supported by appro-

priate food and stimulants.

Tetanus Neonatorum.—This disease consists of tonic spasms of the

masseters, extending rapidly to the voluntary muscles. The disease usually

begins at the time of the separation of the stump of the cord—that is, from

the fifth to the ninth day after birth. It is now much less frequent than in

former years. An examination of early literature on pediatrics shows that in

olden times death from this disease very frequently occurred.

Etiology.—Formerly the cause of this disease was assigned to various con-

ditions ; dense population was thought to be a predisposing cause, local itv

another (Keating). It is particularly common in the tropics. In East India

and in Africa the disease is particularly fatal ; in Jamaica 25 per cent, of the

negro children die each year. In New Orleans and in Baltimore the mortality

from this source was formerly very great. Pressure upon the brain and

neglect of ordinary care of the infant were also considered special causes
;

upon closer study, however, it seems that one cause, common to all, is

filth.

According to the recent teachings of Pathology, tetanus is a wound-infec-

tion (Brieger) produced by the tetanus bacilli, inoculating, as a rule, the navel

wound and there producing ptomains (described by Brieger), of which tetanin

is the most characteristic. Any wound of the new-born may thus be inocu-

lated. It has been proven that these bacilli occur upon the surface of the

earth, particularly in the dust that accumulates upon the Moors of houses. It

is easily understood how in this way the bacilli may be introduced into a

wound, especially under conditions unfavorable to asepsis. It is also apparent

why in tropical regions, in crowded cities, and among the poor this disease has

been of such frightful prevalence. Hartigan and Hirsch describe the disease
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as occurring very frequently among the negroes, with whom it is a practice to

apply to the navel the roots of certain plants.

Pathological Anatomy.—Autopsies have thus far shown nothing character-

istic of the disease. There are usually exudates of bloody serum in the spinal

meninges, and some extravasations of blood which may be the result of the

violent spasms. Similar changes are found in strychnin tetanus. The other

organs show nothing characteristic or constant. The navel wound may seem

perfectly normal ; occasionally there is suppuration of the wound and some

disease of the vessels.

Symptoms.—The most marked symptoms are those pertaining to the mus-

cular system. Premonitory symptoms are usually present for many hours,

and sometimes days : restlessness, sudden cries during sleep, difficulty in

nursing, rigidity of the muscles of mastication, these muscles being as hard as

wood. The mouth cannot be opened, the lips are pressed together, sometimes

protruding ; the brow is corrugated ; at times there is an extreme sensitive-

ness of the entire surface of the body. Later there is difficulty in swallow-

ing, which frequently becomes impossible. Pulse and respiration are frequent,

and there are sometimes diarrhea and urinary disturbances. When the muscles

of mastication are involved, this condition is called " trismus ;" when there is

general rigidity of all the muscles, we speak of it as " tetanus.''' The opis-

thotonos by this time is particularly noticeable, and the abdomen is also

hard ; the arms and hands are flexed. As a general thing, however, the

muscles of the body are less involved than those of mastication ;
the con-

vulsions are at first clonic, becoming after awhile continuous. The respi-

ratory muscles are only slightly affected. Spasms of the laryngeal muscles

may cause sudden death. Laceration of muscles and fracture of bones have

occurred as complications of the disease
;
paralysis of groups of muscles may

remain.

Diagnosis and Prognosis.—The diagnosis is based on spasm of the masseter

muscles, followed by opisthotonos and general hyperesthesia. Unless treatment

is commenced early the outlook is unfavorable. The attacks become more fre-

quent and more intense, the patient loses flesh, hyperesthesia of the skin accom-

panies rigidity of the muscular system, and finally death takes place.

The prophylactic treatment consists in observing absolute cleanliness on the

part of the attendants. The antiseptic treatment of the umbilical wound must

be insisted upon. Long before the nature of tetanus was understood cauter-

ization of the umbilical wound was employed. When the disease is fully

developed, its management consists in making the symptoms as light as pos-

sible and in supporting the strength of the child. The little patient should

be isolated. The first indication is usually met by means of narcotics, among

which chloral is useful : 1^ grains may be given by the mouth, and twice that

amount by the rectum ; 15 to 30 grains may be given per diem. Opium does

not meet with much favor. Chloroform inhalations are also useful. The

action of the narcotics is increased by the use of hot baths every one to three
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hours. A greal many other narcotics have been recommended, such as the

bromids, extract of Calabar bean, atropin, etc.

Icterus Symptomaticus.—The icterus which is often associated with

infectious disease is designated the " symptomatic form of icterus." Ii occurs

in septicemia, in syphilis, in WinckePa disease, and iu Buhl's disease. It is

this association with grave constitutional disturbances thai distinguishes it

from the mild form described <»n page •!•">-!. In this grave form the dis-

coloration i> more marked, the sclerotic is usually deeply tinted, and there is

rapid loss of body-weight. There is also marked increase of urea and uric

acid in the urine.

The pathological conditions at this time of life that arc most commonly met

with in icterus art—obliteration of the hepatic duct, due either to congenital

stricture or to syphilitic perihepatitis, septicemia, Buhl's disease, and

Winckel's disease.

Treatment.—The treatment for icterus is indicated by the condition on

which it depends.

Buhl's Disease (Acute Patty Degeneration).

—

Pathogenesis and I-'Ji-

ology.— In 18(50, "Buhl described a disease whose anatomical characteristics

were parenchymatous inflammation and fatty degeneration and hemorrhages in

the heart, the liver, and the kidneys. The cause of this disease is not vet

known. Some authors deny, while others accept, a septic infection (Muller).

Bigelow found micro-organisms in the organs in cases of acute fatty degen-

eration.

Pathological Anatomy.—The body is cyanotic, and it usually -how- icterus

and edema ; not seldom ecehymosis is found in the skin. The umbilical wound

and vessels are normal. In almost all the internal organs hemorrhages the size

of a pin-head or larger are found; they are also found in the meninges, the

pleura, pericardium, peritoneum, thymus gland, and muscles. In the lungs

hemorrhagic infarcts occur, and bloody mucus or clear blood is found in the

bronchi. In the heart-muscle, the liver, and the kidneys fatty degeneration i>

present. In the stomach and intestines much blood is found ; the kidney

parenchyma presents many hemorrhagic foci; the spleen-pulp is verv soft.

Symjifomx.—Most of the children with Buhl's disease are born asphyxiated,

although the labor is easy and rapid. The asphyxia is but partially, or not at

all, overcome. Deep inspiration and lusty crying do not occur, and soon se-

vere cyanosis supervenes, at which time many of these children die. I ('death

does not occur, there follows upon the evacuation of the meconium a diarrhea,

with some blood, and later entirely bloody stools and the vomiting of blood.

Willi the separation of the cord there frequently ensues parenchymatous hem-

orrhage from the umbilical wound. At the same time hemorrhage from the

mucous membrane of the mouth, the nose, the conjunctiva?, and from the exter-

nal ear and skin, takes place, whereupon icterus develops, which in long-con-

tinued cases becomes extreme. Later, edema of the skill occur-, and death

from collapse follows, without any marked elevation of temperature, usually

about (he end of the second week. Death may be preceded by only one of
24
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the above symptoms, such as cyanosis or hemorrhage. Buhl's disease is rare,

and has only been seen in lying-in hospitals.

Diagnosis, Prognosis, and Treatment.—The diagnosis has rarely been made

during life, and only positively post-mortem after microscopic examination of

the fatty organs. The prognosis in this affection is always fatal. The as-

phyxia is treated on general principles, and every effort must be made to

support the strength of the patient.

Winckel's Disease.

—

Symptoms.—In 1879, Winckel described a disease,

observed in the Dresden lying-in hospital, that was characterized by cyanosis,

icterus, hemoglobinuria, somnolence, and rapid collapse without fever. Twenty-

four cases were observed, only one of which ended in recovery. The sickness

began with restlessness and cvanotic discolorations, after which there occurred

icterus, vomiting, and diarrhea, and later convulsions, collapse, and death. The

urine was pale brown, owing to the presence of hemoglobin. The urine con-

tained also renal epithelium, granular casts with blood-corpuscles, micrococci,

detritus, and some albumin. The urine was of a syrupy consistence, dark

brown, and could be expressed on the cut surface of the kidney only on firm

pressure. The mothers of the sick children all remained well.

Pathological Anatomy.—The condition of the kidneys was characteristic.

The cortex was of a brown color and was beset with hemorrhagic spots. The

pyramids were dark red, with infarcts of hemogloblin in the apices. In the

bladder there was dark urine. In almost all the organs and in the serous

membranes punctiform hemorrhages were found. Moreover, there was, as a

rule, swelling of Peyer's patches and of the mesenteric lymph-glands. In

the blood the white corpuscles were increased and the red ones enlarged, and

fine granular bodies in rapid motion were seen in the plasma. The liver,

and at times the heart, showed fatty degenerations. The liver and the kidneys

in some cases presented collections of bacteria. Cyanosis and jaundice of the

external skin and internal organs were observed.

Two similar cases were previously observed by Parrot (1873); further,

Bigelow saw ten epidemic cases, and several sporadic cases were noted by

Epstein in the foundling hospital of Prague. Two such cases have been

described by Herz. In all the cases hemoglobinuria was absent or not looked

for.

Etiology.—The last-named two authors claim a septic origin of the disease.

Winckel could not discover the exact cause of the disease. Poisoning by phos-

phorus, potassium chlorate, carbolic acid, and arsenic could surely be excluded.

Melena Neonatorum.—Melena means, literally, " black disease," on

account of the black (bloody) masses which are vomited or passed in the

stools. According to our present knowledge, it is difficult to classify this con-

dition, inasmuch as it must be regarded as a symptom of one of several dis-

eases. It occurs in general sepsis, in syphilis, and in Buhl's disease. Some

authors speak of it in connection with hemophilia. The condition is fully

described under Gastro-intestinal Hemorrhage (p. 379).

Pemphigus.—Pemphigus neonatorum, apart from syphilis, is rare in
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infants. There are two varieties, the benign, which is ool accompanied by

marked constitutional disturbance, and the malignant, which is a grave infec-

tion and presents the symptoms of rapid heart action, high fever, and great

exhaustion. The eruption is characterized by the appearance of numerous

vesicles, which develop rapidly, t i i< 1 1 rupture, and soon dry up. There then

remains a moist surface, which heals after a few days without the formation

of a cicatrix. Bach vesicle is placed upon a reddened base. The vesicles

consist of a raised superficial portion of the epidermis with exudates beneath.

The vesicles are round or oval, and vary in size from that of a pea to that of

a pigeon's or a hen's egg, and have considerable resemblance to burn-blisters.

Their number is variable; there may be a single vesicle or a great part of the

body may he covered with them. The vesicles contain a yellowish serum,

which may later become more turbid and of a purulent appearance. The
vesicles appear by preference on the abdomen, around the navel, or on any

pari of the trunk, or the head, and less frequently on the extremities, rarely

on the palms of the hands and soles of the feet, a fact of considerable value

in differentiating syphilitic pemphigus. The eruption on the extremities i-

usually not marked. The vesicles generally develop suddenly, occasionally

over night; previous to the eruption the child may, but ordinarily does not,

manifest irritability and disturbance of health; the eruption is prone to occur

in successive attacks. The disease begins from the fourth to the ninth day of

life; after the fourteenth day up to the third week its course, as a rule, is

ended. In very severe eases high temperature may occur, followed by exhaus-

tion and death. As complications and sequelae there may occur furunculosis

and other ulcerative processes leasing scars. Umbilical suppuration and

disease of the umbilical vessels are described as complications in l'atal cases.

Etiology.—There seems to be no doubt that pemphigus of the new-born is

an infectious disease. It occurs in well-described epidemics and endemics,

partly in cities and partly in asylums, sometimes in the practice of a single

midwife. Many epidemics have been observed since 1834 in maternities in

cities and in the practice of midwives. The first cause of such epidemics still

remains undecided. Often these epidemics may be traced to a single person.

The disease has been transmitted from the nursing infant to the mother or the

wet-nurse, manifesting itself on the mammary gland, but, as a rule, the infec-

tion of adults is rare. It is probably of bacteriological origin, but the specific

germ has not been demonstrated. Bloch * reported IS cases. In 8 cases

the staphylococcus pyogenes was found in the heart-blood. 'Phis eruption

must not be confounded with that of congenital syphilis, although there is

some resemblance between them.

The treatment of pemphigus consists in protecting the blisters from injuries :

in case of rupture of the vesicles starch or pulverized salicylic acid and starch

should be applied. Where the eruption is excessive warm bath- give much
comfort. After the bath the patient i< wrapped up in cotton. In case of

ulceration this should be treated on general principle-. The malignant cases

*Arch. f. Kiwi., Bd. xxviii.. II. 1. 2.
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require stimulation with alcohol, digitalis, strychnin, enemata of salt solu-

tion, and regular feeding.

Syphilis.—Syphilis in early infancy naturally comes under two heads, the

acquired and the hereditary form. The hereditary form is considered under

Diseases of the Fetus in Utero (p. 347, Vol. I.).

Etiology.—According to Fournier, children acquire syphilis more often

than is usually supposed. The causes for contagion after birth are usually

the following

:

1. Nursing, by which a syphilitic nurse infects the child, or in which the

nurse, beino- herself uninfected, nurses at the same time a second child which

is syphilitic. Infants not only contract syphilis from members of the family

and the nurses, but, as Keating says, " syphilitic infants are sources of danger

to non-syphilitic members of the family, and numerous cases are seen in which

the baby has infected its grandparents, nurses, and other infants." In these

cases the infection is transmitted by means of patches developed about or in

the infant's mouth ; sometimes papules are the medium of contagion.

2. Infection may take place through the mother subsequently infected

or through attendants, especially by kissing.

3. The poison may be inoculated by the midwife's or the physician's

instruments or by the hands.

The question whether syphilis is ever transmitted through the milk of the

mother or that of the wet-nurse is important. "We have no evidence to show

that this is done. Discharges from primary sores are liable to inoculate

;

also discharges from various secondary lesions, whether these are acquired or

are hereditary. Infants suffering from syphilitic coryza or specific ulceration

may inoculate the breast of a wet-nurse, but probably never that of the

mother. Vaccination has been the means of introducing syphilis. Vaccina

syphilis manifests itself not earlier than a month or six weeks after vac-

cination ; it does so by the formation of a chancre at the seat of the vaccination

(Hutchinson).

The symptoms of syphilis in early infancy will be found on p. 348, Vol. I.

Treatment.—The treatment of infantile syphilis, like that of the adult, con-

sists chiefly in the use of mercurials. Mucous patches may be dusted with

calomel. For syphilitic coryza J. Lewis Smith advises Squibb's oleate of

mercury, 2 per cent. For the general treatment the use of mercury by inunc-

tion has always given satisfactory results in the writer's experience. For

inunction the oleate of mercury or the mercurial ointment should be used, the

oleate in the strength of 2 per cent. ; of the ointment, gr. v-x may be ap-,

plied to a healthy part of the skin and be covered with a flannel binder. For

internal medication calomel may be given in doses of gr. -^o~yo two or three

times a day. When these mercurials produce diarrhea they may be combined

with opium and aromatic powder or be omitted for a short period and again be

resorted to. The child should, if possible, be nursed by its mother ; if this

cannot be carried out, it should be fed on artificial food. A wet-nurse should

not be engaged.
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Tuberculosis.— Acquired tuberculosis at the period of early infancy is very

care. Most authors, however, admit 1 1 1
«

- possibility of transmission of the

liseas* al this period of life. As producing causes are mentioned all those

which lower vitality, especially syphilis and tuberculosis in the parent. Direcl

transmission from parenl to <
-

1 1 i 1 < 1 is [
»« >^— i I » 1< -

. though perhaps not frequent.

Roger and Gamier found Koch's bacillus in the breast-milk of a womau
dying seventeen days after childbirth, with miliary tuberculosis. There was

no disease of the mammary glands. The woman's milk ( 1 c.c.) was injected

into a rabbit, which died after thirty days with generalized tuberculosis.

The infant died after six months with tubercles in the mesenteric glands,

the liver, spleen, and kidneys. The intestine was thoughl to have been the

point of entry of the tubercular infection. A tuberculous mother should not

nurse her infant, kissing should be prohibited, and the child should sleep in

a separate room (Jacobi). Experiments <>n the lower animals have demon-

strated that tuberculosis may be transmitted by the ingestion <>t' milk from

tuberculous cows ; this applies also t<> the use for the feeding of infant- of

milk thus affected that has not been boiled. Catarrhal conditions of the

air-passages doubtless favor the invasion of the bacillus.

The diagnosis of tuberculosis in the very young cannot readily be made: if

the disease is limited to the lungs, there is evidence of bronchial trouble. In

these eases Epstein recommends passing a catheter into the larvnx
;
tin- will

produce a cough, during which sufficient mucus may adhere to the instrument

for microscopical examination.

The treatment is chiefly prophylactic, as indicated above. When thedisease

is established in early infancy the same methods of treatment should be applied

as those for older children.

Ophthalmia Neonatorum.—Ophthalmia <»f the new-born is a local affec-

tion contracted during birth. Before prophylactic measures were adopted

this disease occurred in lying-in hospitals with alarming frequency. During

1868-69 in the lying-in hospital of the University of Berlin blennorrhea

occurred in 5.6 per cent, of the births. In the ( 'haritc at Berlin from 12 to

14 per cent, were noted. Kilian gives the percentage at the maternity hospi-

tal of Berlin from 1826 to 1834 as being nearly 50 per cent. Since the intro-

duction of ('rede's prophylactic measures the percentage ha- been reduced

almost to n if.

Etiology.—Some authorities assign different causes, such as irritating dis-

charges of the parturient canal, whether specific or non-specific, exposure to

brighl light, cold, etc.—others (Unger, Bumm) pronounce all cases of

ophthalmia neonatorum to be due to gonorrhea] infection, the gonococcus of

Neisser being alone the exciting cause. There is no doubt that the secretions

of the parturient canal of the mother are usually the medium of conveying

pyogenic germs. These secretions, coining in contact with the cornea of the

infant, remain fixed for some time, giving rise to a purulent conjunctivitis which

manifests itself on the third or the fifth day after birth. The eye may become

*Pngres Medicate, 1900.
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infected previous to birth by the amniotic fluid, or later through the infectious

material on the hands of attendants, etc. (Runge). Frequently the cornea

becomes involved in this process, in which case extensive ulceration may occur

resulting in loss of sight. Indirectly the disease may be transmitted from the

eyes of one child thus affected to those of another ; it may also be transmitted

through unclean hands of attendants, unclean sponges, towels, and through

water used for the bath.

Pathological Anatomy.—The changes produce excessive hyperemia and

swelling of the palpebral mucosa, rendering it thick and uneven. Later there

is proliferation of the epithelium, and beneath it is a diffuse infiltration of

lymphoid cells. According to Bumm, the gonococci contained in the secre-

tions invade the upper epithelial layer and find their way down to the papil-

lary bodies, where this invasion excites marked hyperemia, producing later

the profuse discharge. The cornea may remain clear, but it is liable to

become invaded, showing points of ulceration ; or a general infiltration may
take place, resulting in an extensive destructive process.

Symptoms.—The first manifestations of this disease occur on the third or

the fifth day after birth, and consist of redness and swelling of the palpebral

and ocular conjunctiva. One or both eyes may be affected ; sometimes the

lids are glued together. The secretion is at first watery, containing flakes of

fibrin ; later it is purulent and very profuse. In the course of several days

the secretion diminishes in quantity, and after six or eight weeks the disease

assumes the form of chronic conjunctivitis.

The prognosis becomes unfavorable in cases in which the cornea is in-

volved ; 20 or 30 per cent, of the cases of blindness in children is due to

corneal ulceration thus induced. Great care must be given to the cleansing

of the vaginal canal in suspected cases of gonorrhea by the use of antiseptic

douches previous to birth.

The treatment consists chiefly in prophylaxis. The duty of preventing the

occurrence of this serious disease devolves upon every obstetrician. Imme-

diately after birth, before the child has opened its eyes, all secretions upon and

about the lids should carefully be washed away with sterilized water or with a

1 or 2 per cent, solution of boric acid.

In many hospitals Credo's method is that usually adopted—that is, after

cleansing the eyes with water 1 drop of a 2 per cent, solution of nitrate of

silver is dropped into each eye. Recently a 5 per cent, protargol solution

has been substituted for the silver solution. At the first manifestation of

the disease active measures should be adopted. Usually but one eye is

affected ; in that case the other eye should be protected by placing over it

absorbent cotton, covering the cotton with a watch-crystal, and sealing this

with collodion or with adhesive plaster; but the eye should be examined

daily to be assured of its healthy state.

When the disease has been developed two forms are distinguished, the mild

and the severe, each having two stages, the congestive and the purulent. In

the mild form the treatment in the first stage consists of the application
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of cold compresses. In the second stage the eye is cleansed every two hours

with :i saturated solution of boric acid, and a
\
per cent, solution of nitrate

of silver is ;i|>|>li<'<l to the cul-de-sac.

En the severe form cold compresses are applied; the eye is cleansed by a

solution of bichlorid of mercury (1 : 8000) and a saturated boric-acid solution

used alternately every hour. As soon a^ suppuration is established the solu-

tion of nitrate of silver is applied to the cul-de-sac of tin- cornea. While

making these applications to the upper everted li<l the cornea musl be pro-

tected by the lower lid, and viae uersS, (Bettman). It is besl to begin with a

'1 per cent, solution, but should this fail to control the suppurative process a

I per cent, solution may be employed, and should immediately I"- neutralized

by a solution of salt. Should an ulcer of the cornea form, it is the practice

of ophthalmologists to employ cautiously weak solutions of eserin
| |

to .',

grain to the ounce). When iritis or a central ulceration of the cornea i- pres-

ent atropin (gr. ij—iv to the ounce) is preferred. The firsl signs of poisoning

by this drug should carefully be observed. When the swelling subsides and

the discharge decreases, and especially when there is corneal haze, hot applica-

tions may be made. For the treatment of further complications the reader i-

referred to works on ophthalmology.

C. Infection of the Digestive and Respiratory Tracts.—Septic

Gastro-intestinal Catarrh.— [nfection through the mucous membrane of the

mouth is characterized by a catarrhal state involving the intestinal tract.

Epstein described the different degrees of invasion as septic catarrh, septic

croup, and septic diphtheritis. Symptoms pointing t<> the gastro-intestinal

canal, such as vomiting and diarrhea, with foul and acrid stools, are very

common in those obscure infections of the new-born infant frequently observed

in maternity hospitals. While the umbilicus is the most frequent point of

infection, and despite the fact that the intestinal canal has a marvelous power

to destroy micro-organisms and thus protect the infant, in some infants a

lowered vitality, especially vulnerable mucous membranes, or an exceptionally

virulent infection sometimes permits infection through the intestines which

may be rapidly fatal. In addition to a vigorous supporting and stimulating

treatment, these eases are sometimes apparently benefited by the administra-

tion of intestinal antiseptics and lavage of the large bowel with salt solution.

Thrush {spore or soor) is a local disease of the mucous membrane of the

mouth dur to the growth of a vegetable parasite, often designated outturn

albicans. Although the parasitic character of the disease has long been known,

no definite botanical place has been assigned to the fungus. The presence of

soor is very common among infants, and it occasionally occurs in the very

young. It is of frequent occurrence in foundling homes. Artificial food and

impaired nutrition favor its development. The disease manifests itself in the

formation of white points resembling curdled milk : these patches coalesce and

adhere to the mucosa, which becomes very tender. Nursing becomes difficult,

and diarrhea often results from the disordered state of nutrition.

Diagnosis and Treatment.—The diagnosis is based on the occurrence of the
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white patches above described. In doubtful cases a microscopical examination

will reveal the nature of the disease. The treatment consists in removal of

the patches, cleansing the mucosa, and supporting the strength of the patient.

After each nursing the little patient's mouth should be washed carefully with

a mild antiseptic fluid—boric acid, 5 per cent., or chlorate of potash, 2 per

cent. The application should be made very gently to prevent unnecessary

desquamation of the mucosa. If the child nurses from the breast, the nipples

should be washed off carefully with a similar solution before and after nursing.

Gonorrheal infection will also produce an acute catarrhal inflammation of

the mouth. The treatment is similar to that of thrush.

Stomatitis Aphthosa.—We are indebted to Bohn for giving this term a

definite meaning, as there have been a number of varied pathological condi-

tions of the mouth that were termed " aphthae." Bohn limits the term to a

pathological lesion of the mucous membrane of the mouth, which lesion is

characterized by the formation of distinct discolored spots from which the

epithelium denudes, leaving shallow ulcers. As to the anatomical nature of

these spots, there is still considerable discussion, some holding that it is a true

vesicular eruption, others that it is due to a solid exudation between the cutis

and the epithelium.

The etiology is not settled. Although the disease is more likely to occur

after the tenth month, it may occur in the young. Aphthae are found in the

mouths of many children in asylums, maternity hospitals, etc. Sometimes they

seem to be conveyed from child to child by wet-nurses whom the children

have in common, but the bacterial origin of the disease has not been demon-

strated. This eruption frequently occurs in poorly-nourished children.

The treatment consists of antiseptic measures as regards nursing-bottles, care

of the breast of the wet-nurses, etc. The child's mouth should be washed

frequently with a solution of boric acid, 3 per cent. ; the ulcerated portions

may be touched with a solution of nitrate of silver.

Diphtheria.—Literature does not cite many cases of diphtheria in the new-

born ; characteristic cases, however, have been observed. J. Lewis Smith

believes the new-born to be susceptible to this infection, and he reports several

cases. In two of these cases umbilical phlegmon was also present. Lissner *

reports a case in an infant aged nineteen days. There was membrane in the

nares, bronchus, and tonsils. The obstruction prevented suckling ; 800 anti-

toxin units were injected. The infant recovered in nine days. Diphtheria

in the mother does not, as a rule, greatly endanger the child (Muller), although

cases are on record in which the disease was transmitted directly from mother

to child. The treatment is the same as that in older children.

Rhinitis.—The occurrence of persistent coryza in very young infants is fre-

quently due to hereditary syphilis. This symptom usually does not manifest

itself before the second month, but it may occur earlier. Non-syphilitic sup-

purative rhinitis may occur during the first few days of life, and may be due

to infection from the discharges in the parturient canal.

* Archivf. Kinderh., Bd. xxxvi., H. 5 and 6.
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The treatment of the simple catarrhal and suppurative rhinitis consists in

cleansing the nasal passage with mild disinfecting solutions, as in older chil-

dren ; a small syringe or medicine-dropper may be used for this purpose.

5. General and Unclassified Diseases.

Sclerema neonatorum is a disease consisting of an induration of the -kin

and the subcuta us cellular tissues, associated with rapid lowering of the

body-temperature. The disease is hardly known outside of foundling homes

and maternity hospitals.

"Etiology.—The etiology is imperfectly understood. Baginsky suggests

infectious agents. It has also been asserted thai the disease is due to an

excess in the tissues of the infant of pahnytie acid, which solidifies at tin-

low temperature accompanying the disease. There seems to be some re-

lation between imperfect development of the fetal heart and sclerema

(Demme). It occurs in cases of premature birth and in infants who are

poorly nourished.

Symptoms.—The premonitory symptoms are slight: the skin is first red

and then has a mottled appearance; these changes manifest themselves first

upon the calves of the legs, on the dorsum of the feet, then upward, involving

the thighs, the abdomen, the upper extremities, the face, and the head. The
rectal temperature falls from the normal to 86° or even 83° F. ; the pulse is

weak, the excretions and secretions sluggish, and the edema which now forms

renders the skin pale and hard
;
gradually the whole body becomes cold and

rigid, and eventually sensibility is lost. Death occurs without convulsion-.

Occasionally the patient recovers; in these cases the infiltration subsides, the

dorsum and soles of the feet being longest affected.

Pathological Anatomy.—The portions of the skin affected are either yel-

lowish-white or present a mottled, bluish appearance. Incision through the

infiltrated skin is followed by discharge of a yellowish or a reddish fluid from

the cellular tissue. This fluid usually coagulates upon exposure to the air.

The brain is edematous, rarely showing hemorrhagic spots. In the lungs there

is usually atelectasis, occasionally evidence of lobar pneumonia. In some of

the other organs there frequently are ecchymoses. This disease may be com-

plicated by pneumonia, septic disease of the umbilicus, pemphigus, and syphilis.

Diagnosis and Prognosis.—The diagnosis is based chiefly on the infiltration

of the skin and the tailing of temperature. This edematous form of sclerema

must be differentiated from the adipose form in older children
;
also from the

usual forms of edema that are characterized by '•pitting" on pressure. The

prognosis is unfavorable.

Treatment.—The treatment consists chiefly in the application o{ artificial

beat and massage and the administration of stimulants. Artificial heat is sup-

plied both dry and by means of the bath. An incubator will he of* service to

maintain the temperature. Massage is given with the view to improving the

circulation and favoring the absorption of the serum.

A. Money reports a case of sclerema neonatorum successfully treated by
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friction over the indurated areas with sweet oil, together with daily inunction

of blue ointment into the skin of the abdomen. This author excludes any

evidence of syphilis in this case. Alfred Barrs also reports a case in which

the induration entirely disappeared in two months on mercurial treatment.

One-half grain of gray powder was administered night and morning. Stimu-

lants must be administered frequently—whiskey, 3 to 5 drops every half hour.

Aqua camphor and tincture of digitalis may be added with advantage. In

all cases special care must be given to favor the nutrition of the child, for

which purpose gavage will be of service.

Hemorrhagic Diathesis.—It will be noticed in a few cases that an infant

exhibits within a short time after birth a tendency to bleed, at first perhaps

from the umbilical region, then from mucous membranes of the different open-

ings of the body, from the conjunctivae, and finally from the integument. In

other cases this tendency will be noticed upon a slight local injury which

under ordinary circumstances would be insignificant.

Etiology.—Our knowledge in regard to the cause of the disease is rather

indefinite, but in a majority of cases it may be traced to some constitutional or

septic influence. The symptoms have already been stated above. Anemia

naturally results.

Diagnosis.—If there is a family history of a tendency to hemorrhage, if

the hemorrhage is persistent, producing prostration, anemia, and collapse, the

diagnosis is easily made.

Prognosis.—Except in very young infants the patient rarely dies during

the first hemorrhage. The longer a " bleeder " survives, the greater is his

chance of outliving the tendency to bleed. In the very young when there are

symptoms which suggest continuous bleeding, anemia, and a tendency to col-

lapse, the prognosis is very bad.

Pathology.—Nothing except the anemic condition is found in the viscera

upon post-mortem examination. An unusual thinness of the blood-vessels

has been noticed.

Treatment.—The principal indications are to check the hemorrhage and to

support the strength of the child : to this end the extremities of the child should

be kept warm, and if ice is used as a local hemostatic, it should cover but a

small surface, for the tendency to reduced temperature and collapse is very

great. Among the remedies which promise the best results are ergot, prepa-

rations of iron, gallic acid, and aromatic sulphuric acid.

Hemorrhage from the Female Genital Organs.—It happens, very

rarely, that there is a slight oozing of blood from the vagina during the first

few days of the infant's life.

Etiology.—In all probability this slight hemorrhage is due to the congested

condition of the pelvic organs. The sudden cessation of the flow of blood

through the umbilical arteries may also contribute to this result. It is claimed

by some authors that menstruation may occur in the new-born. Cullingworth

collected 32 cases of menstruation in young infants.

Symptoms and Treatment.—The symptoms are simply a slight oozing of
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Ill !, which can be differentiated by an examination of the parts. A red stain,

often produced during the first days of infancy by the escape of uric arid or

urate-, musl not be mistaken For this form of hemorrhage, [f the hemor-

rhage is slight and unassociated with the hemorrhagic diathesis, no treatment

will be required.

Gastro-intestinal Hemorrhage (Melena).—By this term is meant an

escape of a variable amount of blood, usually from the bowels, but occasion-

ally vomited, during the first few days of infant life. The amount <>t' blood

lost and the symptoms that follow in tlii- disease range all the way from a

Blight and harmless hemorrhage with do general symptoms to a I"-- of blood

so great that the death of the child is imminent. This form has been spoken

of by some authorities as the ''black disease," and by others as "melena."

We recognize three classes or varieties of gastro-intestinal hemorrhage:

First, the unimportant class due to very slight congestion or abrasion in

the integrity of the lower bowel. Thrombosis of the umbilical blood-vessels

has been thought to increase the congested and hyperemic condition <>t' the

gastro-intestinal canal, which condition always exists immediately after birth.

Asphyxia is another predisposing cause. Blood in considerable quantities may
flow from a fissured or excoriated nipple of the mother and be -wallowed by

the nursing child, and make its appearance either as moderately bright, fresh

blond in the vomited material or very much changed in color and consistence

if it is mixed with excreted matter from the bowel. This discharge must not

be mistaken for hemorrhage coming from the child.

The second class is somewhat more grave : it is caused by deep erosions or

ulceration in the gastro-intestinal tract or by the perforating round ulcer of

the stomach.

The third variety is caused by constitutional diseases present in the new-

born, such as hemorrhagic diathesis, syphilis, various forms of sepsis, the hem-

orrhagic eruptive diseases, and fatty degenerations.

The second and third classes constitute melena proper, which is rare.

According to Buhl and Ileeker, 8 cases occur in 4000 births; according to

Spiegelberg, 2 in 5000; according to Genrich, 1 in 2800(Unger). The unim-

portant or simple variety of hemorrhage occurs somewhat more frequently.

Symptoms.—The blood usually begins to flow about the second day
;
some-

times it is vomited, at other times it comes from the bowel. It' the blond i-

vomited, its color may not perceptibly be changed, but if it is discharged from

the bowel, it is usually dark, mixed with meconium, which i- apparently more

profuse than usual. In the course of twenty-four hours, it" the hemorrhage

continues, the child begins to fail and becomes pale. cold, and indifferent
;

the pulse is small and rapid
;
respiration is very frequent ; the child i> in

collapse, and death occurs in a few hours.

Prognosis.—The prognosis depends largely upon the etiology. In the first

variety of gastro-intestinal vomiting the prognosis is good : in the second ami

third varieties it is always grave. The mortality of true melena, a- stated by
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different authors, is from 30 to 70 per cent. The prognosis becomes especially

grave if the hemorrhage lasts more than forty-eight hours.

Diagnosis.—Look carefully for local causes, and then for some constitu-

tional defect. Slight hemorrhage with trismus should cause one to look for

intussusception. If the blood is vomited and fresh and the child has no symp-

toms of depression, it may have come from the mother's nipple, from the child's

tongue, or from some part of the upper digestive tract or respiratory apparatus.

If it is from the bowel, and evidences of cyanosis or jaundice or depression

soon follow, in all probability some general disease is the cause.

The pathology varies with the cause. In true melena the tissues are usually

pale and anemic. Ecchymoses upon the different membranes, and occasion-

ally eroded blood-vessels, may be seen, or there may be found evidences of the

severe general diseases referred to on the previous page.

Treatment.—About the same line of treatment is indicated here as that for

the hemorrhagic diathesis. In the first variety of hemorrhage the treatment

consists in giving attention to the existing local cause. In true melena, if

mild, the internal use of astringents may be of value ; in addition to this, the

treatment is directed to the supposed cause, while every effort is made to sup-

port the strength of the child. In severe cases all therapeutic measures are

powerless.

Colic and Diarrhea.

—

Colic is a very frequent cause of suffering in

infants; even during the first days of life intestinal colic will be brought

about by an irritation of the sensory nerves of the alimentary eanal : this

irritation may be due either to the abnormal properties of the digestive

products or to imperfect processes of fermentation, leading to excessive

formation of intestinal gas ; also to the irritation produced by accumulation

of fecal matter and to the delayed expulsion of meconium. In other words,

the irritation may be either chemical or mechanical. In both instances the

first cause is usually due to improper food. In the young, reflexes are espe-

cially easily excited. An infant nursed at the breast will suffer from imperfect

digestion and from abnormal formation of gas if the breast-milk contains a

considerable amount of colostrum, and also if nursed by a wet-nurse whose

milk is unsuitable because of disparity in age between her own and the child

she is nursing. All artificial foods, especially the amylaceous group, predis-

pose to flatulence. Constipation, whether due to imperfect diet or to some

stenosis in the alimentary tract, will give rise to distention and irritation, pro-

ducing severe forms of colic.

The symptoms of colic are sudden attacks of pain, manifested by the infant

refusing to nurse, by its restlessness, and by contraction of the limbs and of

the abdominal muscles. After the expulsion of gas the symptoms will dis-

appear as suddenly as they came.

The treatment during the attack consists of the application of dry heat and

gentle friction in the course of the colon. Should the attack be severe, a

warm bath will afford the greatest relief. The introduction of a soft catheter
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into the rectum will favor expulsion of the gas, and may be followed by an

enema of oil or of warm water.

The food musi carefully !>•' investigated, and if" found at fault it must be

changed for one more suitable. In acidity of the vomited matter or of the

stools small doses of calomel combined with alkalies will be of bene6t ; aro-

matic teas will relieve by favoring the expulsion of gas. Among medi<

usually found efficient are grain doses of pepsin, 2 to 5 drops of gin or whiskey

in hot water, drachm doses of hot soda-mint, or the milk of asafetida adminis-

tered by the month (10 to 20 drops) <>r by the bowel. The habitual use of

paregoric for this trouble is to be condemned.

Diarrhea.— I mring the first few days after the birth the stools of the infant

arc a dark brown or greenish mass called 4> meconium." Tin- substance is

very tenacious, consisting of fatty matters, epithelial cells, biliary j i _r 1 1 1
«

- 1 1
1

--

.

and cholesterin. It is really an accumulation in the small intestines of bile

which collected during fetal life. After the third day the meconium has

passed, and is substituted by yellowish, semi-liquid stools. Under normal

conditions the new-horn infant has three or four stools a day. In infant-, on

account of the pasty condition of the intestinal matter, more or less excremen-

titious material will collect in the rectum, which fact explain- in some degree

the number of daily evacuations from the bowel of infants in health. What,

then, constitutes diarrhea in infants '? This question can only be decided by

observing the character of the passages and noting the growth of the child.

One evacuation each day in some cases may be sufficient, but frequently where

this is the habit some of the deleterious results of constipation will be observed.

Nevertheless, we have frequently noted three or four movements each day, and

have found by actual weight of the child a normal increase from week to week,

with every indication of good development. From one to four passages each

dav, then, would be regarded as normal. Deviations from the normal number

occur, such as evacuation every time the napkin is changed. Idiopathic diar-

rhea may occur during the first week. It is usually due to bad hygienic sur-

roundings, to foul air, and to improper food. Sudden changes of temperature

are very apt to produce diarrhea.

The treatment of diarrhea, like that of colic, i- based on the same principles

as that for the same derangement in older children, the -election of proper food

being the principal element of treatment. Small doses ofcalomel (gr. fa togr. \)

two or three time- a day will correct the fermentation. If this drug does not

correct the trouble, from 1 to 8 grains of subnitrate of bismuth and 2 {<> 4

drops of aromatic sulphuric acid may be added to check to,, frequent stools.

Constipation.—Constipation is very common even in the very young; it

may be a symptom of various pathological conditions. In children the intes-

tine is relatively longer and its calibre -mailer than in adults
;
the wall- are

thinner and weaker. The ascending and transverse colon is shorter, and possibly

flexures are formed because of pressure from above by the liver, which i- rela-

tively larger in a child ; also by the relatively contracted condition of the

pelvis. These anatomical peculiarities give less -pace to the intestinal tract.
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and in some cases they represent etiological factors in causing constipation.

The peristaltic movement in babies is slight because of imperfectly developed

muscular structure. As the child develops peristaltic action and muscular tone

are increased. Another anatomical peculiarity in the lower bowel is the deep

cul-de-sac which the sigmoid flexure forms before it joins the rectum. This

pouch predisposes to fecal accumulations. Gerhardt denies the existence of

so marked a curve in the sigmoid flexure.

In the healthy child the mother's milk is mostly absorbed and assimilated,

leaving but a small amount of residue ; the amount of material evacuated

has some relation to the amount taken into the system. The albumin of the

milk is nearly all digested in the stomach and bowels of the child, and from

this very process we have a physiological cause for constipation, fecal matter

existing in such small amount that intestinal peristalsis is not excited.

Habitual constipation in the mother may be a predisposing cause of constipa-

tion in the infant. Other causes are deficient intestinal secretion, excessive

perspiration, medicines, hernia?, intestinal obstruction, congenital malforma-

tions, chronic peritonitis. Constipation occurs also in meningitis, in myelitis,

in hydrocephalus, and in microcephalic conditions and other diseases of the

cerebro-spinal system.

"What has been said above under the head of Diarrhea concerning the

number of normal passages in an infant applies also to constipation. From
one to four passages a day may be considered normal, providing the child does

not suffer. A steady increase in the weight and the general good condition of

nutrition will aid one to decide whether the number of passages is sufficient.

Constipation is undoubtedly more frequent in adults than in children. In all

probability, what are called "family peculiarities" are due more to the

neglect of the proper attention to the wants and habits of children.

Treatment.—In the nursling the use of drugs should usually be discarded.

After excluding congenital defects, we should look to the mother for the cause
;

also to the child's diet. Artificial foods, including condensed milk, in many
instances produce diarrhea, but in other cases they give rise to constipation;

any food which is absorbed quickly, leaving little or no residue, will produce

this condition. To obviate this effect, if water has been used as the diluent,

oatmeal-water should be substituted. The effect of local stimulants, such as

introducing soap or glycerin suppositories into the rectum, should be tried.

Whenever the colon is blocked up it must be cleared by the use of an enema.

Glycerin may be administered in the form of an enema (30 to 60 drops, diluted

with a little water). Large injections of fluid (more than 2 to 4 ounces) should

be avoided ; they produce over-distention and paresis.

Intestinal Obstruction.—Most cases of intestinal obstruction in the young

infant are due to congenital malformations, either from arrest of development

or from the effects of fetal peritonitis. Volvulus or intussusception may cause

obstruction.

The symptoms of obstruction are constipation, colic, intense pain, often dis-

tention of the bowel. There is no escape of flatus ; sometimes there is a
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discharge from the rectum of mucus and blood. In volvulus the symptoms

usually occur suddenly.

The diagnosis is no1 always easy. In cases of complete obstruction the

child does not pass meconium. Soon alter being put to the breasl it begins to

vomit, first the contents of the stomach, then bile, later meconium. The ab-

domen sunn becomes distended. Death occurs in a few hours or days. In

s cases the anus is absent, [f the external opening is present, a mal-

formation of the rectum is apt to be overlooked and the case diagnosed as

simple constipation. In these cases purgal i ves only increase the difficulty.

The child suffers much pain, cries almost constantly, the abdomen is greatly

distended, vomiting and symptoms ol'collapse appear, and death from exhaus-

tion finally occurs, [f digital examination is made, the finger will pass but a

short distance. If there be only a membranous septum, the bulging of the

gut from above can distinctly be felt. When the amis is absent and the rec-

tum ends just above it (which is the commonest condition), bulging of the

lower end of the rectum may be felt, but if the rectum ends higher up, this

will not he observed.

Treatment.—Many infants with obstruction of the bowel are cither stillborn

or they live but a short time. Surgical measures must be resorted to soon after

birth. When there is only a thin septum between the rectum and the gut, a

crucial incision and dilatation with the finger will be all that is required. The
mucous membrane should be stitched to the skin. If the separation between

the rectum and the surface is greater, the bulging of the distended gut must

carefully be looked for, and if it is found incision should be made in front of

the coccyx and be carried down until the bowel is reached. The bowel should

then be opened, drawn down, and stitched to the skin. If the gut cannot be

found below by dissection, then an operation from above should be under-

taken. Littre's operation of opening the colon through the groin, or Amu—
silt's lumbar operation, must be performed. The opening of the peritoneal

cavity should be attended with the usual aseptic precautions. The steps in

the operation are practically the same as those in the case of an adult.

Lamphear reports a case of absence of the upper rectum in which the

following- operation was performed, apparently with success :
" An incision was

made through the sphincter to the coccyx, and dissection was made through

the connective tissue to near the promontory of the sacrum. A small sound

was inserted into the bladder as a guide. Alter dissecting upward for about

an inch and a half, the peritoneum was reached. This was cut into, the sig-

moid flexure of the colon easily pulled down and stitched to the upper end of

the rectum, an opening three-quarters of an inch being made in the side of the

bowel, with the discharge of an immense amount of feces. There ha- been no

fever and no peritonitis, and the child is well and growing nicely."

In cases where fecal matter has been passed by the rectum and there are

suddenly-developed symptoms of obstruction, volvulus is likely to be the cause.

W the administration of laxatives (castor oil) and enema- has failed, then it is

necessarv to resort to abdominal section both for diagnosis and for relief.
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Sometimes during infancy (most frequently between the ages of four and

six months) a portion of an intestine passes into another.

Inguinal and Umbilical Hernia.—In infants the inguinal canal is straight

and short, and in delicate male children a hernial protrusion including a loop

of intestine is not uncommon. Most of these cases may be cured by the wear-

ing by the child of a properly-fitting truss for several months or years. Um-
bilical hernia may be acquired in poorly-developed children when there is a

large cord ; the hernial sac will sometimes contain small intestine and perito-

neum. A compress or a disk of metal or hard rubber larger than the pro-

trusion should be made, and held in position by means of a bandage ; knitted

bandages are most comfortable and useful.

Peritoneal abscess rarely occurs in early infancy. One case is reported in

which the abscess was due to caseous mesenteric glands (Ashby and Wright).

Disturbances of the Urinary Organs.—Infants frequently pass with the

urine considerable uric acid, which forms a visible deposit on the napkin.

This passage of uric acid may be unaccompanied by any discomfort ; again, it

may cause disturbance in micturition, or even convulsive seizures and pain.

The treatment consists in administering small doses of citrate of potash and

sweet spirits of nitre.

The malformations described on page 354, Vol. I., are also accompanied by

various disturbances of the urinary function. Opening of the rectum into the

urethra or the bladder is evidenced by the passing of fluid feces and gas through

the urethra, or in the female it may pass through the vestibule. Later, vesical

irritation caused by the decomposing urine may take place. The health of the

patient is not always interfered with. Contraction of the urethra may give

rise to incontinence or retention of urine. In these cases catheterization will

give temporary relief. Dilatation may become necessary.

Phimosis, or elongation and contraction of the prepuce, often gives rise

to nervous disturbance and to painful micturition, or even to convulsions.

Treatment for Phimosis.—If phimosis occurs only in a slight degree, daily

retraction and cleanliness for a week or two usually overcome the difficulty.

Even when the prepuce is very tight and adherent to the glans penis, it is

usually sufficient immediately or soon after birth to separate the adherent sur-

faces with the flat end of a probe, followed by thorough dilatation of the pre-

puce with dressing-forceps. The foreskin should thereafter daily be retracted,

cleansed, and a film of cotton covered with borated vaselin should be laid over

the glans penis before allowing the prepuce to recover the glans. If the phi-

mosis gives rise to secondary derangements, such as irritation, incontinence, or

retention of urine, hernia, prolapse of the rectum, and more severe reflex

nervous troubles, circumcision should be performed early should the above-

mentioned plan of treatment fail.

Hypospadias, epispadias, and extroversion of the bladder will cause incon-

tinence of urine and excoriation. Operations for these conditions are the only

means of relief; they are usually delayed until after the child is one year old,,

and are not always successful.
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<i. Hygiene and Therapeutics soon after Birth.

1. HYGIENE.—Care immediately after Birth.—The air-passages should

be cleared of mucus by inverting the child and brushing away the mucus with

the finger. When the infant Im- cried lustily and the curd has been Bevered,

the little one should be wrapped in a warm flannel receiving-blanket. The
eves and navd should immediately be cleansed with sterilized water and be

washed by a ''> per cent, solution of boric acid
;
alter thai the nurse may pro-

ceed at once to cleanse its body. For this purpose the bath is not always

advisable. Very feeble children are easily chilled, and in these the water-bath

at firsl is to be avoided ; instead of the bath the body may be anointed with

olive oil or with plain vaselin, which is removed with absorbent cotton. Vig-

orous rubbing of the skin should be prohibited. The room should be warm.

The child should be bathed every day with oil <>r with water. The dressing

of the cord has been fully described on page 353. Before clothing the child

a careful examination must bo made to detect any existing malformation

or defect, and finally the cord must be examined to see that there is no

bleeding.

From the first the infant is to have its own crib, which may be placed

near the mother's bed or in the adjoining room if a special nurse ean be pro-

vided. This room should be aired regularlv night and morning. During

the first few days laying the baby on its right side will favor closure of

the foramen ovale.

Food.— As soon as the baby has been cleansed and the mother has been

cared for and rested, the child should be placed to the mother's breast
;
this

being done both to satisfy the natural instinct of the child and for the benefit

derived by the mother from the reflex contraction produced in the uterus.

The first secretions of the breast will usually supply sufficient nourishment,

and their laxative quality is beneficial to the child. In the course of from

thirty-six to seventy hours the secretion of milk should be established. It is

essential that from the beginning the child should acquire regular habit- of

feeding, and for this reason it should be applied to the breast at regular in-

tervals—for the first month every two hours during the day and two or three

times during the night. Before placing the child to the breast the nipple

should be washed with sterilized water, and again after nursing. The im-

portance of giving proper attention to feeding babies cannot be over-estimated.

Infant mortality is very great ; up to the fifth year about 25 per cent, of

babies die. One author -hows that out of 1940 death- of infants, only sixty-

one were nursing at the breast.

The rapid development of infants involves rapid tissue-change and neces-

sitates constant and sufficient supply to all the structure-. Well-fed babies

are usually quiet and give comparatively little trouble, and they arc usually

exempt from disease j while poorly-nourished babies arc fretful and are par-

ticularly liable to have convulsions.

No artificial food can take the place of the mother's milk
;
nursing infants

25
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usually thrive well ; but, unfortunately, many mothers, especially in the favored

class of society, are unable to provide this milk. Again, many who can are

unwilling to do so. A wet-nurse is the best substitute next to that of prop-

erly prepared cow's milk. Mixed food is likely to cause diarrhea. The details

of artificial feeding have been discussed on page 181.

2. Therapeutics and Dosage.—The following are some of the rem-

edies most commonly required in early infancy :

A. External Remedies.

—

Antiseptics.—The stronger remedies in this

group must be used with caution, as infants are very susceptible to their toxic

effects ; this is especially true of iodoform and of carbolic acid. Salicylic acid

and boracic acid are to be preferred. The former may be diluted with starch

(1 : 3 or 1 : 5). Bichlorid of mercury is used in solution of 1 : 5000 to

1 : 10,000.

Protectives.—Boric acid and lycopodium or borated talcum powder consti-

tute an excellent baby powder. If there is much chafing, subnitrate of bis-

muth and starch (1 : 5) may be substituted. Simple cerate is also efficient for

chafing. Oiled silk is used to protect the skin from cold, to favor perspira-

tion, and as a protective in swelling.

Astringents.—The formulae of salicylic acid and boric acid, referred to

above, are excellent astringents.

Counter-irritants in early infancy must be used with care. Babies do not

bear blisters well. In colic a spice poultice is a good counter-irritant.

Heat and Cold.—Care must be observed in applying heat and cold. A
warm bath is a good nerve-sedative and often reduces temperature. Warm
fomentations may be used on the chest and the abdomen, but they are often

dangerous when applied to the head. Ice applied to the head must be used

with caution.

B. Internal Remedies.

—

Nutrients and Tonics.—When additional nutri-

tion is required, peptonoids, beef extracts, and cod-liver oil are beneficial

;

the latter may be used by inunction. Among tonics, the syrap of the iodid

of iron may be given in drop doses, two or three times a day.

Digestives, antifennents, and antacids are usually required only by babies

who are fed artificially. Administering these agents in hot water adds to their

efficiency. Pepsin given in grain doses will aid digestion. Aromatics, such as

peppermint and anise, are given in the form of an infusion. Salicylate of bis-

muth, calcined magnesia, and charcoal are also efficient antacids. Calomel,

_i_ to 1 of a grain, is very efficient in fermentation of food.

Laxatives.—Constipation usually depends on dietetic errors which should

be corrected before drugs are given. The addition of sodium, of sugar, or of

both, to the food will often correct the trouble. Among drugs, castor oil,

from 15 to 30 drops, is the best laxative. Calcined magnesia, from 8 to 10

grains, is excellent where there is acidity or flatulence. For chronic constipa-

tion the fluid extract of cascara sagrada (5 to 30 drops) or compound licorice

powder (^ teaspoonful) may be used occasionally.

Stimulants are especially indicated in the prematurely born and in any con-
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dition in which the circulation is impaired and the vitality is 1"\\. Among
alcoholic Btimulante whiskey is the best : 1. 2, or ''> drops may b<- given every

hour. Alcohol is especially indicated in septic diseases, in which it i- borne

in much larger doses. Carbonate of ammonia, \ to 1 grain, and tincture of

digitalis, \ minim, every hour, arc excellent cardiac stimulants.

Antipyretics are n< >t often indicated; when the temperature is hi'_r li. it is

besl to reduce it by the use of the bath.

Antispasmodics in early infancy are required usually for colic, in which

case the antiferments may be given
;

in addition the milk of asafetida in from

1 5- to 30-drop doses is excellent.

Nerve-sedatives are not often required, and should, as a rule, he avoided.

The irritation and pain may usually he relieved by removing the cause; this

applies especially to faulty diet and its sequences. When opiates arc unavoid-

able, paregoric may be given in from 2- to 5-drop doses.

Alteratives are especially indicated in hereditary syphilitic disease, and in

this case they should he continued for a long time. If the baby muses from

its mother, both should he under treatment. Mercurials are well home in

early infancy. Calomel | grain, or gray powder \ grain, may he given hv the

mouth, or the oleate of mercury may be used by inunction.

Mercurial ointment, \ drachm, mixed with equal parts of vaselin if applied

to the body of the child from axilla to pubes, and covered by an armless,

snug-fitting flannel jacket, makes a good permanent medicating medium.

This binder may he retained day and night until it becomes soiled or worn,

when it should he replaced by a new one similarly medicated. For onychia,

bullae, or fissures due to syphilis, the protiodid of mercury may be used.

Diuretics.—Before administering a diuretic a careful examination should

be made to exclude the existence of congenital obstruction. Diuretics are

occasionally required during the first days, when the urine is deficient and

where there is much deposit of urates or of uric acid. Sweet spirits of nitre,

5 drops, combined with citrate of potash, ] to -J grain, may be given two or

three times a day.

Hemostatics are required with the hemorrhagic diathesis and in sepsis,

melena, etc. Fluid extract of ergot, from 1 to 3 drops, gallic acid. 1 to 2

grains, and cracked ice are the most useful
;
hut ice must be used with caution

when the vitality is low.

7. Premature Infants.

By a "premature infant" is meant one that is horn between the period, of

viability and the natural end of pregnancy, whether the interruption of preg-

nancy he spontaneous or be induced. The exact period of viability cannot

be fixed upon accurately in any given case, for the period may vary within

relatively wide limits. In this respect much depends upon the nourishment

of the fetus prior to its birth, the condition of the mother during pregnancy,

the conditions necessitating or leading up to the interruption of pregnancy,

the duration o\\ and complications and difficulties attendant upon, labor, as well
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as upon the nature of the surroundings and the ability of those interested

properly to care for the child. It has been customary to fix the period of

viability at twenty-eight weeks. As a number of premature infants of

twenty-four weeks have successfully been raised, the suggestion that any child

that breathes at birth be treated as viable should be adopted in place of any

fixed rule based upon the age of the fetus or upon its size.

To preserve the life of the premature infant to a time corresponding to

what would have been the normal completion of pregnancy it is important

that there be observed certain essentials in its care and management. This

necessitates that we pay especial attention to

—

First, the maintenance of the bodily temperature.

Second, the prevention of exhaustion.

Third, the administration of the proper amount and kind of nourishment.

The nearer to the end of full term the child is born, other things being

equal, the more favorable are the chances for preserving its life, under proper

care, to what would be the natural time. If it has been thus preserved and it

has increased sufficiently in weight and strength, its chances for life then are

the same as that of a child born at full term.

The Maintenance of the Bodily Temperature.—The vital organs of the

premature infant have not developed sufficiently to maintain a uniform body-

heat independently of other means. During intra-uterine life the fetus is

surrounded by a fluid of a uniform temperature, and the heat of the blood is

regulated by means of the placental circulation. AVe can best imitate these

methods of nature by surrounding the child's body with a suitable non-con-

ducting material kept constantly at an even temperature, and by furnishing to

the child a plentiful supply of pure air that is also of a certain definite and

uniform temperature.

This condition, the maintenance of the bodily temperature, is best met by

the use of an incubator or eouveuse. There are several patterns of incubators,

notably those of Tarnier, of Auvard, and of Crede, which have been used

with especial success in the maternity hospitals of France and Germany.

They are more or less complicated and expensive structures, and, while of

the greatest utility in hospitals and among the wealthy, they would often be

impracticable in private practice, especially among the poor and in towns

remote from a metropolis. Crede s incubator consists essentially of a double-

walled copper tub. The space between the walls is filled every four hours

with water at a temperature of 122" F. The tub is half filled with cotton-

wool, upon which the child is placed, undressed, with absorbent cotton about

its genitals. The tub is then filled with cotton-wool, with the exception of a

space for the child's face.

The "'Ideal" incubator (Figs. 162. 163) is a recent and satisfactory

apparatu.-. It is constructed of steel with glass doors, and one glass window

on the side for feeding purposes, etc. The heat generated in c communicates

itself to the water-filled tubes e on the inside, maintaining a uniform tem-

perature at any desired point by means of a thermo-regulator inside, which
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is controlled by micrometer adjustment from outside. The hygrometer

records the atmospheric conditions of the chamber. The air supplied to

the infanl is filtered through an absorbent cotton filter in the box a; this

;i j r can be taken from the room in which the apparatus is placed, or <-an be

obtained directly fr the outside by means of tubes. The revolving Wheel

(m) in the chimney indicates the perfect circulation of air.

Fig. 16:2.—-" Ideal " incubator, manufactured

by the Kny-Seheerer Co., New York.

Fig. 163.—Sectional view of the " Ideal " incubator.

An extemporized incubator may be made in any home with easily pro-

cured materials that will answer the purpose of the more elaborate manu-

factured article very well. A large-sized market-basket, a small-sized

clothes-basket, or an ordinary wooden box is first lined with heavy wrapping

paper, and is then thoroughly padded with blankets or cotton batting, or

both. Half of the basket or the box is then filled with some soft, non-con-

ducting material, such as cotton-wool or cotton batting. Ilot-walcr bottles

or hot-water bags are to he so arranged about the sides of this receptacle that

one or more may be removed or exchanged without exposing or in any way
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disturbing the child. The child, having been thoroughly anointed with warm
sweet oil, is placed in this receptacle undressed, with an absorbent pad
arranged for the collection of feces and urine. The incubator is then filled

with cotton-wool or cotton batting, the child, with the exception of its head,

being completely covered. If necessary, an additional shawl or blanket may
be thrown over the incubator, care being taken that none of the weight be
borne by the infant, A thermometer should be put alongside the child, and
the temperature should be kept between 87° and 92° F. The air of the

room in which the incubator is to remain should be kept pure and at a

uniform temperature of about 71° F. Constant attention by day and by
night is essential to the proper regulation of the temperature of the incubator.

The Prevention of Exhaustion.—After the child is placed in the

incubator it should be disturbed as little as possible, as all movement,
whether passive or active, requires on the part of the infant more or less

expenditure of vital force. For this reason, and for the additional reason

that exposure will rob it of body-heat, the child should be bathed not oftener

than once a day, and then with warm sweet oil, and this bath should be given
with as little exposure and handling as possible. The absorbent pads
arranged about the genitals should be changed sufficiently often to ensure

cleanliness, but this change should also be made gently and without exposure.

Another source of exhaustion would be the muscular effort required in suck-

ing if the child were put to the breast or if it were required to nurse from a

bottle, so that some other method of nourishing the infant should be adopted.

The Administration of Nourishment.—The premature infant should

receive at stated intervals a definite amount of nourishment, the quantity and
frequency of its administration depending somewhat upon its age and upon
the indications arising from time to time. If for any reason the mother's

milk cannot be used and a suitable wet-nurse cannot be obtained, the child's

nourishment should consist of cow's milk, properly sterilized and diluted and
otherwise modified to suit the age and condition of the infant, The greatest

care should be observed in the preparation of the nourishment, whether it be

taken from the breast or be prepared from cow's milk, and in its administra-

tion, so that the child will receive it free from germs. Milk may be given

from the beginning, or the child may receive during the first day from 10 to

20 minims of warm water, containing 2 minims of whisky, every one or two
hours. From 1 to 2 drachms of warm nourishment should be given every

hour at first, the amount and the interval being very gradually increased after

the child shows evidence of increasing weight and strength. In the admin-
istration of the nourishment one of the following methods may be chosen.

The simpler procedure, and the one most practicable for ordinary cases in

private practice, consists in introducing the food, a few drops at a time, into

the back part of the mouth or pharynx by means of an ordinary medicine-

dropper or small glass piston syringe. When breast-milk is available, the

mother's or the nurse's breast should gently be stroked with the finger-tips

until .the milk flows freely, when, by means of a breast-pump, 2 or 3 drams
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of milk arc withdrawn and placed in :i warmed and <1« m 1 1 receptacle, from

ivhich the amounl of food required is immediately given to t i »
«

- infant.

The second method is known as gavage. The infant is placed horizontally

uii the nurse's lap, with head slightly raised. A No. 1 I or 16 (French) Boft-

rubber urethral catheter, thoroughly sterilized, is firs! anointed with a little

of the food to be given. The end is introduced into the pharynx, :iii<I from

there, as the child swallows, il is gently passed on into the stomach. When

the catheter has been introduced 15 centimeters (6 inches) its tip has entered

the stomach. From a small glass funnel or syringe inserted into the outer

extremity of the tube the milk fresh from the breasl <>r the artificial food

warmed i<> a temperature of 95° P. (35° ( !.) is allowed to pass slowly int< the

stomach. In withdrawing the tube it should be done with a rather quick

motion, in order to prevenl the milk from following it. Rapid withdrawal

of the catheter is facilitated by placing tin- forefinger of the left hand upon

the tongue and depressing it. If the presence of the tube causes no incon-

venience, it may be left m situ over several feedings, being removed two or

three times a day for the purpose of cleaning it. After the child gains strength,

and when its power to suck is sufficient, it may lie given the breast several

times a day, gavage and nursing being thus alternated until nutrition is well

established.

The carrving out of these several essentials in the proper care and man-

agement of the premature infant requires the most patient and careful atten-

tion on the part of the nurse. The temperature of the incubator will require

close attention to prevent too high or too low degree of heat. The cleanli-

ness of the child and of the appliances used at each feeding is also an import-

ant detail. The slightest neglect in any particular is apt to prove disastrous to

our efforts. While this is especially true as regards the child born between

the twenty-fourth and the thirtieth week, the child born later than this should

not therefore be in any way neglected. If the eight months' children were

treated, for a time at least, exactly as are those of seven months, more of them

would be saved.

The following statistics show what has been accomplished by incubation

and gavage: Of infants born at the sixth month, 22 per cent, survived; al

the seventh month, 38 per cent. ; at the eighth month, 89 per cent. : at eight

and one-half months, 95 per cent. The probability of rearing a prematurcly-

born infant after the period for incubation and gavage has passed is largely

dependent upon the care exercised throughout the first year or two ot life.

Children born prematurely to parents in good circumstances will very often

survive infancy, while the infants of the poor not infrequently succumb to

intercurrent disease.
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I. Instrumental Operations.

General Requirements and Preparations for Operations.—Most of the

bad results following obstetrical operations are due to the carelessness rather

than to the ignorance or inexpertness of the operator. Though most physi-

cians feel that in the practice of medicine and surgery they must be pains-

taking, methodical, and familiar with recent advances in knowledge, yet in

obstetrical work they are apt to be careless and indifferent, trusting that nature

will supplement all deficiencies and somehow pull the patient safely through.

Many who pride themselves upon their scientific precision as physicians or upon

their expertness and rigidity of technique as surgeons are nevertheless slovenly

and careless as obstetricians. This anomalous state of affairs may be due to the

wide diffusion of the erroneous idea that pregnancy is a physiological process

whose natural termination is labor, and that consequently no special care or

precaution is necessary. " Meddlesome midwifery is bad " is a half-truth which

has done much harm, cramping scientific effort and serving as an ever-ready

excuse for the delays and procrastinations of incompetence and ignorance.

Obstetricians can never do good, safe work until they learn to regard every

confinement as a surgical case with many pathological possibilities to be avoided

or to be overcome, rather than as the natural termination of a physiological

process. Operative midwifery is a department of surgery governed by the

principles and rules of surgery. Operative precision cannot be attained, nor can

mortality and morbidity be reduced to the utmost, unless practice is based

upon broad surgical principles, and the same attention is paid to technique as

in operations upon other parts of the body. In the main, modern surgery

owes its success to the observance of a rigid antisepsis. Surgical cleanliness is

imperative in even the smallest operations if the best results are to be obtained.

In no department is this more important than in operative obstetrics, and in

none does disaster follow carelessness and neglect more speedily and surelv.

It cannot therefore be too strongly impressed upon all who practise the ob-

stetric art that a rigid technique is essential, and that success or failure will

depend more upon surgical cleanliness than upon mere expertness in operating.

Septic micro-organisms do not normally exist in the uterus nor in the upper

part of the vagina ; they are not formed de novo in the parturient canal, but must

be introduced from without. Indeed, the micro-organisms which do exist in

the vagina seem to be part of nature's line of defence against invaders from

without. The doctrine of autoinfection as commonly expounded, if allowed to

392
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influence our rules of practice, can do nothing but harm, and therefore cannot

too severely be condemned. The man who believes that a patienl can generate

in her own body septic matters de novo, and can thereby infect herself notwith-

standing rigid antiseptic precautions, will sooner or later relax i |j« .-.- precau-

tions, and have ready to hand a salve for his conscience when septicemia dot -

arise; hnt the one who makes it his working hypothesis thai septicemia always

arises from infection introduced from without as the result of some failure in

technique will be stimulated to watch his methods with ever-increasing care,

seeking for the weak points in his defence and profiting by his error-- and

failures. It has well and truly been said thai the doctrine of autoinfection is

the gospel of despair and tends to paralyze honest effort.

In obstetrical as in all other operations it is of prime importance to see that

the field of operation and everything coming in contact therewith (hands,

instruments, dressings, etc.) are thoroughly aseptic, and are kept -o throughout

the operation and as much as possible during convalescence. This is perhaps

harder to do in obstetrical than in general surgical work, on account of the ana-

tomical arrangement of the parts and the difficulty and inconveniences under

which operations must be performed. The external genitals and the vagina

should receive special attention, being thoroughly scrubbed and washed with

soap and hot water and then douched with a hot solution of some reliable disin-

fectant according to the circumstances of the case. Some use corrosive subli-

mate (1 :1000, 1 :2000, 1:4000); others prefer crcolin, lysol, carbolic acid.

permanganate of potash, etc. Good or bad results can be obtained with any

of these agents, as more depends upon the thoroughness of the cleansing than

upon the choice of the antiseptic. Plenty of hot boiled water is sufficient in

most eases, with perhaps the addition of a little crcolin. Lubricants are unnec-

essary and had better be avoided. Sponges are a fruitful source of trouble
;
a

fairly good substitute can be made by sewing up rolls of absorbent cotton or

of sterilized gauze of convenient size in a gauze covering ; they can be sterilized

just before operation and be destroyed afterward. Instruments arc now made

with metal handles, so arranged that they can easily be taken to piece- and

cleaned. Sterilized sutures and ligatures are also readily obtainable, and there

is no good reason why an obstetrician nowadays should ever use instrument- or

dressings which are not surgically clean. Great care should be taken with the

hands and the nails, and precise directions should be given to the nurse a- t"

the cleansing of the vulva and the perineum and the renewal of pads. These

are all-important matters of detail, but they cannot here be discussed thor-

oughly. Different operators have different methods, but all have the same aim

—the maintenance of surgical cleanliness. The tendency seems to be toward

simplification of method
;
details may and do change, but principle- never.

Passing- the Catheter.—This little operation may be required during

pregnancy, labor, or the puerperal period. During pregnancy two factors

co-operate in causing retention of urine: (0 Mechanical disturbance of the

natural relations, and ("2) loss of tone in the muscular fibres of the bladder.

During labor retention of urine from mechanical pressure is a common cause
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of delay in the second stage, and emptying the distended bladder often

removes the so-called " uterine inertia " and allows labor to proceed. During

the puerperium retention frequently occurs from the sudden removal of intra-

abdominal pressure. The uterus is smaller and the abdominal walls are

laxer than before ; the bladder, suddenly depri ved of its wonted support from

before and behind, is apt to distend and to be unable to empty itself.

Choice of Instrument.—A soft-rubber male catheter (No. 8, 10, or 12

English) is most suitable. Hard instruments of metal or of glass and the

gum-elastic catheter with stylet are usually more readily rendered aseptic, but

require very gentle manipulation.

Position of Patient.—The dorsal position, with limbs drawn up and everted

so that the vestibule may be put upon the stretch, is preferable, because it

brings the meatus within easy reach. The lateral position presents no special

advantages and greatly impedes manipulation. It is better to see the parts

than to attempt to catheterize by touch under the clothing.

Method.—The meatus is exposed and thoroughly cleansed with a pledget

of cotton and an antiseptic solution. With two fingers of the left hand the

labia are separated and the meatus is exposed to view. With the right hand

the sterilized catheter, well lubricated, is passed through the meatus and

pushed gently into the bladder, care being taken that no infective matter be

carried from the urethral orifice.

During labor it may be difficult to get the catheter through the urethra

into the bladder if the presenting part is wedged low down in the pelvis.

The following maneuvres will generally suffice to overcome the difficulty

:

First: place two fingers of one hand upon the presenting part, and lift it up

out of the pelvis as far as possible while the catheter is guided into the

bladder with the other hand. It maybe necessary to hold the presenting part

away until the bladder is emptied. Second : should the first maneuvre fail,

place the patient in the knee-chest position ; the uterus and the presenting

part will gravitate away from the pelvis, allowing the catheter to slip easily

into the bladder. The latter method seldom fails unless the presenting part

is too firmly wedged to be displaced. In the puerperal period considerable

difficulty may be encountered during the first few days, especially in primiparse.

Edema or laceration of the parts may so distort the natural relations that the

meatus may be drawn over to one side or even down under the anterior vaginal

border. It is sometimes necessary to expose and draw up the vestibule before

the displaced meatus can be found. When the catheter has been passed, one

should make sure that the bladder is completely emptied by pressing upon the

hypogastrium while the urine is flowing. The instrument must be perfectly

clean
;
preferably a new one should be used for each case. If needed from day

to day, the catheter should be cleansed thoroughly after use and be kept in a

2 per cent, solution of carbolic acid ; before being used again it should be rinsed

and washed with hot water to remove all traces of the acid, or an irritating

urethritis or cystitis may be set up. It is important to have the vestibule freed

from all discharges before the catheter is passed ; to do this properly the labia

should be well separated, the vestibule exposed, and a vulvar douche be given.
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The Douche.—There are three kinds of douche, the vulvar, the vaginal.

and the uterine. The first two are usually entrusted to the nurse; the last

should be given by the physician.

Vulvar Douche.—As the vulvar cavity extends to the vaginal entrance, a

vulval- douche should clean all that portion of the genital tract which lies ante-

rior to the vagina. To do this properly the patient should be in the dorsal

position, wit 1 1 the limbs everted and the

labia separated with two fingers; the

vulvar cavity can then easily be flushed

out with an ordinary vulcanite or glass

nozzle (straight or rose; Fig. lu'4) or

by pouring water from a pitcher or a

bottle, or it can be washed clean with jute or gauze pad-, which can lie

destroyed. Unless properly instructed, nurses are very apt to wash over the

outside of the vulva only, instead of cleansing the whole vulvar cavity.

Vaginal Douche.—Tin- vaginal douche may be given warm or hot, a cold

douche rarely being1 required; it may be plain or medicated, the latter being

required only in special cases. The patient should be in the dorsal position.

If a large vaginal douche is required, she should be placed across the bed with

the hips well over the edge, the thighs everted, and the feet resting upon a

chair. A Kelly pad or a rubber sheet should be so arranged as to carry the

Fig. 164.—Curved Intra-uterine nozzle.

Fig. 165.—llltra-Ute line nuzzle, being almost straight ami barely entering the cervix, i> unable to tlush

out the uterine cavity.

water into a sufficiently large receptacle below. A vaginal douche during labor

or the puerperium should be given in large quantity, the object being to convey

a volume of water with but little force, cleansing the parts by the amount of

fluid rather than by the force with which it is introduced. Nozzles arc made

of glass, of metal, or of vulcanite; they arc straight or curved, with openings at

the point or at the sides in the form of pinholes or of longitudinal eye- or .-lit-.

Glass nozzles are good, but they are fragile and must be handled with care
;
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metal is such a good conductor of heat that a very hot douche through a metal

nozzle can hardly be borne ; vulcanite is the best, but it is apt to lose its shape

when boiled. The openings should be in the form of slits rather than pinholes,

Fig. 166.—Intra-uterine nozzle passed into lower uterine segment, the uterine cavity not being satisfac-

torily flushed out ; the perineal body is strongly depressed to elevate the tip of the tube.

and on the sides of the nozzle, never on the point. In giving a vaginal douche

the practical point is to make sure of a sufficient outflow. The fluid should

flow out as rapidly as it flows in, otherwise there will be ballooning and dis-

tention of the vaginal canal. Two fingers should be introduced into the

Fig. 167.—Anterior lip drawn down with volsella, and curved nozzle passed up to the fundus; whole
uterine cavity being flushed from above downward.

vagina and be separated like a glove-stretcher ; the nozzle is passed between

the fingers, and a good outflow is thus maintained. Where the parts are

roomy the same result may be obtained by pressing the nozzle firmly against
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one side of the vagina. Double catheters are unnecessary ; they are expensive,

hard to keep clean, and «1«> nol give sufficient flow for obstetric work unless

they are of extra large size. When the douche is finished the vagina should

be emptied of fluid, [f corrosive sublimate or other poisonous antiseptic has

been employed, a pint or two of plain hoi water should be run through t>i

wash away or to dilute any fluid that may have remained in th<- vagina, thus

diminishing the risk of absorption.

Uterine DoucJie.—The position of the patient and the general arrangements

for the uterine douche should be the same as those for the vaginal douche. A
large-sized inflexible nozzle of glass or of vulcanite with a pelvic curve should

be selected. The delivery-tube should be of large calibre, in order to '_r ive a

full-sized stream ; the small tubes attached to the ordinary douche apparatus

of the shops are useless for obstetric work. Objection is sometimes taken t<>

the large-sized uterine nozzle, but, as a general rule, a uterus that needs

douching easily admits the passage of a good-sized nozzle (Figs. 165—167 . In

the puerperal period the uterine douche is employed to flush out the uterine

cavity and to remove debris, shreds, clots, and discharges. This removal can

be effected thoroughly and satisfactorily only by discharging a large quantity

of fluid at the fundus without force and bv flushing the uterine cavity from

above downward ; the nozzle must therefore be carried up to the fundus. No
difficulty will be found in passing the nozzle if the anterior lip of the cervix

is seized with a pair of blunt bullet-forceps and drawn gently downward, so

as to straighten the canal and to bring its axis inure in line with the vagina.

Care should be taken that tube and nozzle contain no air and that the vagina

be washed out before the nozzle is passed into the uterus. The fundus should

be supported by the hand while the douche is being given, and a good outflow

should be secured to preveut distention of the uterine cavity. Slight traction

upon the anterior lip will generally suffice to keep the cervix open and to

allow the fluid to flow away freely. If sublimate has been employed, s

plain hot water should be used as in the vaginal douche. When the nozzle

is withdrawn the uterus should be made to expel any fluid that may remain

before the bullet-forceps is removed.

The chief dangers of the uterine douche are that fluid or air may be forced

into the Fallopian tubes and thence into the peritoneal cavity: or that clots

may be dislodged from the placental sire, causing hemorrhage or permitting

the entrance of fluid or air into the sinuses; <>r that poisoning may result from

the absorption of some of the autiseptic. ("hill and rise ><\' temperature often

occur a few hours after a uterine douche, especially in nervous or debilitated

patients. These unpleasant symptoms may be avoided or be minimized (1) by
giving a stimulant a few minutes before the douche

; (2) by having the injec-

tion-fluid hof ; (3) by rapidity and gentleness; and (4) by so covering the

patient that she i- not expose,! to chill while the douche is being given.

Curettage.—This operation is indicated (1) in cases of incomplete abortion

when portions of the ovum or placenta arc retained that cannot be removed

by means of the linger or the ovum forceps, and ("_') in the puerperium when
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septic symptoms have appeared which are probably attributable to the decom-

position of pieces of placenta or membranes in the uterine cavity.

In cases of incomplete abortion before the end of the third month it is

generally possible to remove the ovum completely by means of the finger.

The vagina having been thoroughly douched and the operator's hands disin-

fected, the patient is placed in the dorsal position and anesthetized. The fundus

is then depressed as far as possible, so that a finger may be passed up to explore

the uterus thoroughly and remove any portions of the ovum which may still be

adherent. Usually the greater part of the hand must be introduced into the

vagina to enable the finger to reach the fundus. If the finger is found to be

insufficient, the hand should be withdrawn, and the anterior lip seized with a

volsella or a strong bullet-forceps to steady the uterus. Schultze's ovum forceps

(Fig. 168) may be introduced first and an attempt made to remove the retained

Fig. 168.—Schultze's ovum forceps. Fig. 169.—Blunt curette.

fragments. If this instrument fails also, a blunt curette (Fig. 169) should be

passed into the uterus and gently manipulated until all adherent pieces are

detached. It is important that the fundus be kept well depressed and the

uterus steadied by the volsella while curetting is being done.

In the puerperium, if portions of placenta or membranes remain attached to

the uterine wall, a douche will be insufficient to remove them, and thev will

not come away until uterine contraction has separated them entirelv from their

attachments. If septic symptoms have appeared, it would be dangerous to

wait for their slow natural separation, and the blunt curette may be emploved

to remove them immediately. The instrument should be long and inflexible,

the beak being bent at an angle with the shaft. The patient having been

placed in the dorsal position, the anterior lip is seized with a volsella and

drawn well down in order to straighten the uterus and open the cervical canal.

The curette is then introduced and made to explore the whole uterine cavity

carefully. The scraping should be done very lightly, no force being used, as

Fig. 170.—Doleris's ecouvillon. Fig. 171.—Modified ecouvillon.

the uterine walls are thin and softened, and there is always danger of perfor-

ation unless the utmost gentleness is used. The greatest difficulty is experi-

enced when the retained piece of placenta is situated at the fundus or in one

of the cornua. After the uterus has been curetted, a hot intra-uterine douche

should be given and an iodoform bougie passed up to the fundus. Some
operators prefer packing a strip of iodoform gauze into the uterine cavity and
allowing the end to protrude through the cervix, in order to promote contrac-



OBSTETRIC 8UBGERY.

rion and Becure free drainage. When no portion of the placenta has been

retained, but the cause of septic infection is decidual d6bris or shreds of mem-

brane, the brush (icouvUlon of Doleris, Figs. 17". 171 i i- more effective than

the curette and is much safer. Having been soaked in very hot water to soften

the bristles, it is passed into the uterine cavity and gently rotated until it reaches

the fundus. A few turns are usually sufficient t<> free the uterine wall- from

debris. The brush is then withdrawn, a hot intra-uterine douche administered,

an 1 ;ui iodoform bougie or strip of gauze introduced as after curetting. The

writer has modified the brush somewhat to enable it to reach the cornua in dif-

ficult cases. The operations of curetting and brushing are sometimes of great

service, but arc always attended with risk. They should be employed only in

selected cases, and should be practised with the utmost gentleness. Neither cu-

rette in>r brush should ever be used until the uterus has been steadied and its

walls put on the stretch by means of the volsella. When the uterus is curetted

<»r brushed, the operation should be done so thoroughly that it will not need

to be repeated, [f the septic symptoms continue, some practitioners are in the

habit of curetting again and again, in the vain hope of thereby removing the

focus of infection. Such practice cannot be too severely condemned, since it i-

rarely necessary to curette or brush more than once or twice. It has been

urged as an objection to these operations that the brush and curette- denude

the uterine walls and open up fresh avenues for infection. Experience pr

that such objections are groundless if the operator is careful of his technique.

The Tampon.—The tampon may be applied to the vulva, the vagina, the

cervical canal, or the uterine cavity. The vulvar tampon i- used in - -

labial thrombus where rupture has taken place and there is continuous oozing

or free hemorrhage. The clots are turned out of the ruptured sac and the

cavity is tightly packed with strips of iodoform gauze. Occasionally it may

be necessary to pack the vagina also, in order to secure sufficient compression

to make the tampon effective. The vaginal tampon is useful in cases of inev-

itable abortion in the early months of pregnancy, when the cervix i- not suf-

ficiently dilated to allow the finger to be passed into the uterine cavity in order

to remove the ovum. When properly applied in such cases the vaginal tampon

checks hemorrhage, stimulates the uterus to more active contraction, and allows

time for the patient to rally from the effects of hemorrhage before other i
--

ures are employed. The tampon is sometimes used to induce labor by stim-

ulating uterine action : the intracervical tampon is then employed, reinforced

by the vaginal tampon. But in placenta previa the tampon i- <>f the greatest

value; the cervical canal and the vagina are packed firmly enough to check

hemorrhage and to prevent the escape of blood from the vulva. The tampon

acts directly and indirectly: directly by dilating the cervix, distending the

vaginal vault, and making direct compression ;
indirectly by exciting the

uterus to vigorous contraction. The tampon i< used also in hydatidiform

mole- as soon a- the diagnosis is certain ami hemorrhage ha- begun. It is

occasionally of service in the treatment of post-partum hemorrhage, when the

uterine muscle i- weak and inert and cannot be stimulated to contract by other
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means. In cases of rigid cervix or prolonged first stage in primiparae it is

sometimes employed as a dilator ; it is claimed that by its use labor is short-

ened, the mother is spared much pain, and the child's life is placed in less

jeopardy.

Materials for Tampon.—Various materials have been used for tampons,

such as sponges, tents (sponge and tupelo), balls or pledgets of cotton wrung
out of an antiseptic solution, strips of linen or cotton or sterilized gauze, either

plain, borated, carbolated, sublimated, or iodoformed. Charpie is used exten-

sively in France. A favorite tampon in Germany and in France is a rubber

bag (colpeurynter) introduced flaccid and subsequently dilated with air or with

water. When used as vaginal tampons these rubber dilators cannot be

applied so firmly and do not make such even, steady pressure as the old-

fashioned tampon. They are more useful as cervical dilators in cases of

placenta prsevia. Gauze, charpie, and absorbent cotton are safer than sponges.

Vaginal Tampon.—Absorbent cotton is soaked in carbolized water, the

excess of fluid being squeezed out, and fifty or sixty balls or pledgets are pre-

pared, each being about the size of a walnut. Some obstetricians use these

pledgets separately ; others attach them to a string or a strong thread at inter-

vals of 6 or 8 inches, as in a kite-tail. Astringents are unnecessary, for

they do not come in contact with the bleeding surface and they only serve

to irritate the vaginal mucous membrane ; a weak solution of carbolic acid is

better. The pledgets having been prepared, the patient is placed in the Sims

position, the perineum is retracted with a Sims speculum, and the cotton balls

.—,— are carried up with long dressing-forceps

and packed closely around the vaginal

portion of the cervix, then over the os,

\X\\ then from above downward into the va-
7m ^
yMl 1

\ gina until it is sufficiently well filled

(Fig. 172). It is seldom necessary to

pack the whole vagina, although in some

cases this must be done. A T-bandage

is then applied to keep the tampon

in situ. When carefully packed about

the cervix and filling out completely

the dilatable upper portion of the va-
Fig.172.—Tamponing the vagina with pledgets ,i , . r> , n> i

of cotton tightly packed around the cervix, more gma>
tne tampon IS a pertect Sategliard

loosely in the lower portion of the vagina; guard against hemorrhage. The tampon may
and T-bandage are applied ; case of placenta ,,,, -,. T -\ r-

previa with undiiated cervix. be lett undisturbed for twenty-four

hours, aud is then removed piece by piece

from without inward, the vagina is thoroughly douched out, the bladder and

rectum are emptied, and another tampon is introduced if necessary. A third

tampon is seldom required. Too frequent tamponing irritates the vagina,

causes more or less odor, and exposes the patient to the risk of septic infection.

After twenty-four hours' tamponing many operators prefer to use carefully

prepared sponge or tupelo tents, but, as a rule, tents are not to be recommended.
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The Sims speculum i- not always available, and it may be dispensed with. The

patient is then placed iu the dorsal position with legs and thighs flexed. The

labia having been separated with two Angers, the pledgets of cotton are carried

up to the vaginal vault and firmly packed about the cervix. The first balls

may be smeared over with an ointment containing iodoform, boric acid, or

carbolic acid. One layer after another is thus introduced until half the vagina

is well filled. Many obstetricians prefei? strips of absorbent cotton instead of

hulls or pledgets, because they arc more easily removed
;
others use strips of

sterilized gauze, cither plain or medicated (Fig. 17.'!). The strips should be 25 or

Fig. 173.—Tamponing the vagina with strips of gauze or cotton.

30 centimeters (10 or 12 inches) long and 5 or 7.5 centimeters (2 or 3 inches)

wide; they should be smeared on one side with ointment, and be packed about

thecervix in the same way as the pledgets. French obstetricians use ointments

and cerates in large quantities when applying the vaginal tampon. Charpen-

tier says that a pound or more of charpie may be required to seal the vagina

hermetically j he prefers a borated cerate. Auvard, who uses cerates, says that

sometimes as much as 500 grams (16 ounces) may be required; he lays great

stress upon the abundant use of cerate. In applying the vaginal tampon some

obstetricians begin by packing the cervix first, and then the anterior and pos-

terior cul-de-sac, while others reverse this order. At all events, the occlusion

of the uterus and the vagina must be hermetic, otherwise the tampon will 1"'

painful as well as ineffectual ; it is therefore necessary in all cases to take great

pains in packing the cul-de-sac gently and thoroughly, but not forcibly. Great

differences of opinion seem to exist as to the length of time the tampon may

be left in situ. From one hour to thirty-six hours are the limits that have

been suggested.

hiira-iitcfiiic Tampon.—The intra-uterine tampon was introduced in 1887

by Diihrsscn. Plain antiseptic gauze is the best material : it attaches itself to

the uterine walls, soaks up and drains away fluid, and swells when moistened

without becoming hard or uncomfortable. It is used in strip- 15 centimeters

(18 inches) long and from 2.5 to 7.5 centimeters ( 1 to 3 inches) broad. When

well applied it can be retained for forty-eight hours without danger or incon-

26
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venience. In cases of post-partum hemorrhage the quantity which can be

stuffed into the uterus is very great. Half a dozen sterilized gauze bandages

7.5 or 10 centimeters (3 or 4 inches) wide are not too much. The intra-

uterine tampon is useful in hemorrhage at full term or after abortion, or where

there is septic matter in the uterus after labor or abortion, whether curetting

has been done or not ; it is useful also when the uterus contracts imperfectly

or- irregularly after labor or abortion. In subinvolution it stimulates uterine

contraction, relieves the turgid veins, and secures good drainage ; in such cases

it is generally preceded by irrigation and curetting.

Method of Application.—The bladder and the rectum having been emptied

and the vulva and the vagina having been thoroughly cleansed, the anterior

and posterior lips of the cervix are drawn down by means of two volsellse.

If the hemorrhage has occurred just after delivery and the hand can be passed

into the uterus, the volsellse are unnecessary. The uterine cavity having been

cleared of clots and debris, a strip of gauze is carried up to the fundus and

packed in until the free space about the fundus is completely filled. The firm-

ness of packing is determined by the circumstances of the case; allowance

should be made for the swelling of the gauze when soaked with secretions.

When the uterine cavity has been sufficiently filled the volsellse are removed,

the vagina is lightly packed, and a firm abdominal bandage is applied. The

tampon may be left in place for one, two, three, or even four days, according

to circumstances, or it may be removed and renewed from day to day. Tam-

poning has been kept up in a myomatous uterus for a week. The state of the

bladder and the rectum must carefully be watched while the tampon is in place.

There are no contra-indications to the intra-uterine tampon if it is modified as

to quantity, firmness, and length of application according to circumstances. It

is easily removed by simple traction.

Episiotomy.—The term episiotomy is applied to the operation of incising the

genitals during delivery to prevent their laceration, substituting a clean cut of

definite size in a place where it can do no harm for a ragged tear of indefinite

size in a place where it may cause immediate danger and subsequent injury.

This name was given the operation by Michaelis (1799), who incised the median

raphe
1

of the perineum to prevent extensive laceration, but it is now applied to

any incision of the external genitals for a similar purpose. Episiotomy has

fallen into comparative disuse in England, America, and France, but is still

common in Germany and Austria. The indications are—threatening central

rupture of the perineum
;
great narrowness of the external genitals; excessive

rigidity of the soft parts, especially from the presence of cicatricial tissue; faulty

presentation ; and undue size of the child's head. Opinions vary as to the site,

number, and size of the incisions, but each case must be treated according to

the indications present. French obstetricians prefer the oblique incision (recom-

mended by Tarnier) which passes to one or the other side of the anus. Chau-

treuil recommends that where rupture into the rectum is threatened a median

incision be made along the raphe and then be carried obliquely off on both

sides of the rectum, the incision taking the shape of an inverted Y. German
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obstetricians prefer incisions directed obliquely toward the posterior commissure.

1
1 is claimed thai an incision of J centimeter (| inch) increases the circumference

of the vulvar orifice 2 centimeters (| inch). The incision should be made during

a pain with a pair of straight, blunt-pointed scissors. Wmckel and Schultze

advise waiting until the epidermis at the frenulum begins to tear. In Aim pica

most authorities depend more upon care and skill in delivering the head than

upon incision- for the prevention of perineal laceration. But when the rupture

of the perineum threatens to involve the rectum, as in difficult forceps cases or

where rapid delivery is necessary, an oblique incision passing well to one side

of the anus will often save the rectum and leave a wound which can more easily

;ind satisfactorily be repaired. Moreover, it is not so liable to be contaminated

witli the lochia, and primary union generally results. The technique of epis-

iotomy has been described and illustrated on page 423, Vol. I.

Premature Induction of Labor.—The course of gestation may be arrested

artificially at any period in the interests of either mother or child. If it is

arrested before the child is viable, the operation is called the "induction of

abortion;" if alter the child is viable, it is called the "induction of premature

labor." The date of fetal viability is therefore the dividing-line between these

two operations.

Indicationsfor the Induction of Abortion,—When the further continuance

of gestation would seriously endanger the mother's life, it is justifiable to induce

abortion in the interests of the mother. In uncontrollable vomiting with pro-

gressive emaciation, where all other treatment has tailed, abortion is indicated.

In grave heart, lung, and kidney troubles, pernicious anemia, severe chorea,

advancing jaundice, etc., prompt arrest of gestation may be the only means of

saving the mother's life. Whenever there is such mechanical obstruction in

the genital tract that the birth of a viable child is impossible, abortion may be

induced. Excessive contraction or deformity of the pelvis, tumors mechani-

cally blocking the pelvis, extensive cicatricial contraction of the vagina or the

cervix, and advanced carcinoma of the uterus or the vagina are the commonest

forms of such mechanical obstruction.

Indications for the Induction of Premature Labor.—When the continuance

of gestation to full term would expose mother or child to serious risks which

might be diminished or avoided by the arrest of gestation, the induction of pre-

mature labor is indicated. Xo absolute rules can be formulated, but each case

must be judged upon its own merits. The success which ha- attended modern

Cesarean section and symphysiotomy has limited the range for this operation.

If the mother's life is not imperilled, it is better to allow the child to attain it-

full development, and to deliver by section or by symphysiotomy than to bring

into the world an immature child whose chance- of living and thriving an' fre-

quently less. Pelvic deformity which would prevent the birth of a living child

at full term, but which would allow the sate delivery of a premature viable child,

used to be considered one of the main indications for the induction of premature

labor. A conjugate of 6.75 to 7 centimeters (2| inches) in the simple flat pelvis

and of 7.5 to 8 centimeters (3 to I

>

{\- inches) in the generally-contracted pelvis
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are the lowest limits usually set. But by symphysiotomy a full-term child can

generally be delivered through a pelvis as small or even smaller with probably

little more risk to the mother. In deciding upon the operative measures to

be adopted in cases of moderate pelvic contraction it is only just to remember

the claims of the induction of premature labor and the good results it has

yielded in the past. In certain grave diseases which threaten the mother's

life this operation will always hold its place. In placenta prcevia, when a

severe hemorrhage has taken place labor should be induced in the interests

of both mother and child. In eclampsia many authorities believe that the

safest treatment is the induction of labor ; others, however, strongly advocate

the expectant plan. In chorea, advanced heart and lung troubles, general

edema, jaundice, etc., the operation is sometimes imperative. When there is

a dead fetus in utero injuriously affecting the mother's health, or where the

mother is likely to die before labor sets in, there can be no doubt as to the

advisability of the operation.

Time to Operate.—The best time to select for operation is from two hundred

and forty to two hundred and fifty days from the cessation of the last menstrual

period. It is better to operate too early than too late. Schroeder generally

operated in the thirty-sixth, rarely before the thirty-fourth, week.

Prognosis.—The prognosis for the mother is generally good, but should

always be guarded. Besides the increased risk of septic infection, the state of

the mother's health may materially aifect the prognosis. If there has been

serious organic disease, the chances of recovery will be lessened. For the child,

the more immature it is, the worse is the prognosis ; between the thirty-second

and the thirty-sixth week its tenure of life is feeble and it will require the

greatest care. The use of the incubator and artificial feeding greatly improve

the chances of rearing very feeble infants (see p. 387).

Methods of Operation.—A great many methods have been employed for the

induction of labor. Some are efficient, but more or less dangerous ; others are

safe, but less efficient. Some are prompt, and are most useful when speedy

results are required ; others are slow, and are applicable only when time is not

of importance. It is obvious, therefore, that no one method is applicable to

all cases.

1. Puncturing the Membranes (known as ScheeVs Method).—A sound, quill,

or other pointed instrument is passed through the os uteri and is made to rup-

ture the presenting bag of membranes. The liquor amnii drains away and

uterine action is set up. This method is safe if the rules of antisepsis are

observed, and is most useful when it is desired to relieve uterine tension ; but

it is slow, and labor is apt to be tedious and painful on account of the early loss

of the waters.

2. Introduction of an Elastic Bougie into the Uterus (known as ICrause's

Method).—After a vaginal douche has been given two fingers are passed up to

the external os, and if possible through the cervix to the internal os ; a well-

oiled solid bougie (No. 10 or 12) is passed along the fingers and is guided by

them into the uterine cavity between the membranes and the muscular wall
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(Fig. 17 1 . hi- then gently rotated and made to work it- way several inches

upward toward the fundus. The higher it can be made to go, the more certain

and rapid will be the onsel of labor. A light vaginal tampon of iodoform gauze

is 1 1 1
«

- 1
1
applied to keep the bougie from slipping oul and t<> prevent the entrance

of air or septic matters into the uterine cavity, [f active labor-pains have not

begun in twenty-four hours, the tampon and the 1 -i.- are removed, a thorough

Fig. 174.—Bougie passed through the cervix and between the membranes and the aterine wall, and
retained by a light vaginal tampon.

vaginal douche is given, and another bougie is introduced on the opposite side

of the uterus. Usually one introduction of a bougie suffices to induce labor,

though sometimes two or three, or even more, may be required
; exceptionally

the method may fail altogether, and other measures will have to be employed.

If the bougie can be passed its full length into the uterus, the onset of labor

in a few hours will be almost certain. Krause's method is the safest and

best for ordinary purposes when a speedy result is not required, and it is the

one in most common use.

•°>. Tamponing the Vagina.—A vaginal tampon ofgauze orofcotton pledgets,

or a rubber bag (colpeurynter, Fig. 17o) passed up to the cervix and dilated

with air or water, is sometimes a useful

auxiliary in the induction of labor, but

is too slow, uncertain, and painful to be

relied upon alone. It is of great ser-

vice in placenta prsevia and in some

cases oi' accidental hemorrhage. It is

useful also to strengthen labor-pains

which are growing weak or to apply

counter-pressure to a presenting bag of membrane- which it i- desirable to

keep unruptured. The method of applying a tampon has already been

described.

4. Dilatation of the Cervix.—When it i- required to empty the uterus as

rapidly as possible, it may be necessary to dilate the cervix artificially. For a

description of this method see page 407. There is moreor less risk attending

forcible dilatation, and it should not be attempted unless the case is urgent.

Kii.. 175.—Colpeurynter.
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5. Intra-vterine Injection (known as Cohen's Method).—A special nozzle or

an elastic catheter is passed between the membranes and the uterine wall, as in

Krause's method ; water or some other fluid is injected through the nozzle until

tension is complained of. The injected fluid separates the membranes from

their uterine attachments and stimulates contraction. The nearer to the fundus

the fluid is conveyed, and the larger the area of detachment, the more certain

and active will be the contraction. This method is efficient but dangerous

;

several fatal cases have been reported from shock and from entrance of air into

the uterine veins.

6. Vaginal Irrigation (known as Kiwisch's Method).—A stream of hot water

(100° to 120° F.) is directed against the cervix for ten or fifteen minutes at a

time every two or three hours until labor-pains set in. Some obstetricians use

cold water, while others follow the hot douche immediately with a cold douche

for the purpose of obtaining a more stimulating effect. This method is tedious,

painful, and uncertain, and it involves risk of congestion and metritis. A hot

douche seems occasionally to augment the action of other measures, but the

cold douche is apt to do harm, and is not to be recommended for general use.

7. Electricity.—The mild faradic current is said to be sometimes very effec-

tive. The negative pole is applied to the cervix in the posterior vaginal cul-

de-sac, while the positive pole is placed over the sacrum or the lumbar vertebras.

This method has not come into general use, although it has recently attracted

some attention ; it is worthy of trial.

8. Aspiration of the Uterus per Vaginam.—When ordinary means fail and

the case is very pressing, the uterus may be punctured and the liquor amnii

aspirated. Two fingers are passed into the vagina and the most prominent por-

tion of the corpus uteri is located. The aspirator-needle is then passed along

the fingers and made to enter the uterine wall at right angles. After the

liquor amnii has been aspirated the needle is withdrawn and uterine contraction

closes the puncture.

9. Injection of Glycerin (known as Pelzer's Method.)—A special nozzle or a

flexible catheter is passed through the os internum as in the Krause method,

and half an ounce of pure aseptic glycerin is slowly injected between the

membranes and the uterine wall. Some operators then apply a tampon to

the cervix to prevent the escape of the glycerin. Pelzer first used 100

cubic centimeters (3| ounces) of glycerin ; he now prefers a smaller quantity

(30 to 50 cubic centimeters) and repeats the injection if the first is unsuc-

cessful. He explains the action of glycerin as an exciter of uterine con-

traction in three ways: (1) By mechanical separation of the membranes;

(2) by a direct irritant effect on the uterine mucous membrane, as in like

manner rectal glycerin injections set up muscular contractions which persist

as tenesmus after the bowel has been emptied completely ; and (3) by the

affinity of glycerin for water, the liquor amnii being drawn through the

membranes, causing more or less collapse. Pelzer does not use glycerin in

eclampsia or in placenta prsevia unless the attachment is lateral and the

injection can be made without injuring the placenta. Some operators report
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equally good results from tamponing the cervix with pledgets of absorbent

cotton soaked in glycerin. Pfannenstiel hold- thai Pelzer/s method is

dangerous, because several cases have been reported in which glycerin produced

nephritis. The method is still on trial; ii has been warmly advocated by

some obstetricians and severely criticised by others. II i<
• data are not vet

sufficient to warrani a positive conclusion. Personally the writer has expe-

rienced -i difficulty in securing the retention of the glycerin l"ii'_r enough

to produce any decided effect.

A.8 the operation of induction of abortion or of premature labor always

involves more or less risk, it is advisable to obtain the advice and support of a

colleague in consultation. Moreover, there often crop up certain moral and

religious questions which the physician should nol attempl to settle, but should

Leave to the decision of the family and its religious advisers. There have

been employed for the induction of labor many other methods which do n< <t

merit serious consideration here.

Artificial Dilatation of the Os Uteiu.— Labor may be delayed by the

rigidity of the cervix or the external os, and it may be found necessary to

dilate artificially in order to overcome the obstruction. Similar measures may
be required when the condition of mother or child compels immediate delivery

and the cervix is not sufficiently dilated to permit the use of forceps or other

instruments. The dilators most com-

monly used for this purpose are either

hard or soft. The hard dilators are

made of metal or of vulcanite : the

sofl dilators are various patterns of

rubber bags which are introduced

into the cervix collapsed and are

then distended with air or with

water. In German v Hegar's dila-

*^-

P̂ig. 176.—Hegar's dilators.

Fig. 177.—Actual calibre of Hegar's dilators,

Nos. S and U. showing the amount of dilatation

produced.

tors are much used (Fig. 17G). They are made of vulcanite, of polished

steel, or of aluminum, and graduated from No. 1 to No. 44 or upward

(Fig. 177). The smaller size- can be passed through the cervix as easily

as an ordinary uterine sound
; the larger produce sufficient dilatation to

permit the application of force])- or the introduction o\' one of the larger

rubber bags.* The patient is placed aero-- the bed in the dorsal position,

with limbs everted and feel supported on a couple of chairs. The vagina

is thoroughly douched out, the anterior and posterior lips of the cervix arc

steadied with volsella, and the fundus is pressed well down and supported

* Tlio circumference of No. 1 1 Is 1 I centimeters about ">' inches .
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by an assistant. The dilators, having been made aseptic and well oiled, are

passed in, one after another, beginning with the smaller numbers. It is often

possible to dilate the cervix sufficiently in half an hour or an hour, especially

Fig. 178.—Six-branched dilator.

if the patient has been anesthetized. A speculum is seldom required. Miil-

ler, of Munich, quite recently introduced a steel dilator which works very

well. It is on the principle of a glove-stretcher. In France a six-branched

Fig. 179.—Tarnier's uterine dilator.

metal dilator (Fig. 178) or Tarnier's uterine dilator (Fig. 179) is preferred.*

The latter instrument consists of two blades which are introduced like forceps-

blades, locked, and then kept separated by means of a rubber ring slipped

Fig. 180.—Barnes's bag. Fig. 181.—McLean's model of Barnes's bag.

over the end of the handles. The elastic pressure of the rubber gradually

overcomes the resistance of the cervix, while the presence of the instrument

stimulates uterine contraction in a reflex manner.

Fig. 182.—Champetier de Ribes's bag: A, inflated ; B, folded for introduction into the uterus.

The soft-rubber dilators are of various kinds. Barnes's fiddle-shaped bags

(Fig. 180), which are made in three sizes, are introduced by means of a sound.

* Bonnaire gives a full description of this instrument, its mode of application, its action,

and its effects in the Archives de Tocologie et de Gynecologic, 1891, pp. 778, 881.
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McLean's modification (Fig. L81)is folded up a- small as possible and passed

into the cervix in the grasp of a pair of uterine forceps. When once fairly in

place the bag is gradually inflated with air or with water until the required

dilatation is secured. Tanner's dilator (Fig. L83), consisting of a rubber

tube terminating al one end in n dilatable ball, is introduced by means of a

special sound. When the bag is in place, the sound is withdrawn and water

is pumped into tin- tube by means of a syringe fitting into the mouth-piece.

The best of the soft dilators is thai of Champetier de R-ibee (Fig. 182).

The bag is made of silk covered with

rubber, and when distended it forms

an inverted cone 8 centimeters (3J

inches) in diameter at its base. The

silk prevents bursting of the bag—a se-

rious objection to the other soft dilators.

The bag, folded as small as possible,

well oiled, and grasped between the

blades of an applicator (Fig. 182, b), is

slowly pushed through the cervix until

half of it has passed within the internal

os. The applicator is then relaxed,

but is not removed until the bag has

been pumped half full of warm water

to ensure its retention. The applicator

is then withdrawn, and the bag is

slowly pumped full and left in situ,. It

acts as an artificial bag of membranes

and produces safe and easy dilatation.

Uterine action mav further be stimn-

C^
Fig. 183.—Taroier's uterine dilator in titu : the

bag is round in shape, but i^ compressed by the

lated by making traction upon the bag intrauterine tension.

during a pain. The bag also prevents

injurious pressure of the presenting part upon the maternal passages. Before

the bag can be introduced the os must be dilated sufficiently to allow one finger

to pass easily. It may be necessary to dilate to this extent with the finger or

with Hegar's dilators. A similar dilatation may be required when Barnes's

bags or other soft dilators are used. It is not essential for the membranes

to be ruptured before the bag is introduced, though it is generally safer and

better if they have been naturally or artificially ruptured. Champetier de

Ribes's bag is a more powerful dilator than thai of Barnes or Tarnier, and is

also less liable to be displaced. Besides its use in placenta previa and in the

artificial induction of labor it has been found of great value in the treatment

of accidental hemorrhage, prolapse of the funis, shoulder presentation with

prolapse of an arm, and too early rupture of the membranes in slightly con-

tracted pelves. The objections urged against it are that it may displace the

presenting part or rupture the lower uterine segmenl if it is much thinned
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out ; but if care is taken that the bag be not too suddenly or too forcibly

distended, such accidents should not occur.

The Forceps.—So far back as the time of Hippocrates it was recom-

mended in certain difficult cases of labor to seize the child's head with the

hands and pull it down. This procedure was practically impossible until the

invention of the forceps supplied the obstetrician with an instrument capable

of being applied to the head while still in the parturient canal, and of exerting an

amount of tractile force greater than that of the unaided hand. Although the

use of forceps in obstetrics was mentioned by Avicenna (980-1030) and subse-

quently by other writers, it was not until the middle of the seventeenth century

that the modern forceps was invented. The gradual development and perfecting

of the instrument from the time of the Chamberlens to the present day make

an interesting and instructive chapter in the history of medicine. Space does

not permit a consideration of the historical side of the subject, nor a descrip-

tion of the numerous models which have been constructed, with their relative

merits and demerits ; it must suffice to point out the essential points of a good

forceps and to indicate those models which are in most common use. No forceps

is perfect or is equally adapted to all cases, and if a physician provides himself

with only one pair, he should be careful to select a model which will be gener-

ally useful, even though it may be inferior for certain special cases. More-

over, he must use his forceps intelligently, knowing its limitations as well as

its advantages, if he would minimize the risk of disappointment and failure.

The obstetric forceps consists essentially of two arms or branches, curved on

the side so as to grasp the fetal head, articulated to maintain their hold, and

provided with handles to facilitate traction. All forceps have this cephalic

curve. The blades are usually fenestrated, to make them lighter and to give a

better grip of the head with less compression. The wider the fenestration the

firmer the grasp. In the Davis forceps (Fig. 184) great care has been taken to

adapt the cephalic curve accurately to the contour of the head, and this curve

has been adopted by Wallace (Fig. 191), Sawyer (Fig. 187), and others in the

construction of the instruments which bear their name. Most modern forceps

have a second curve (pelvic), to accommodate the instrument to the shape of the

pelvigenital canal and to enable it to grasp the head firmly when situated at or

just below the brim of the pelvis. Such instruments are sometimes called

" double-curved " forceps. The pelvic curve is usually greater in French than

in English and American instruments. Those possessing a marked pelvic curve

are more suitable for high operations ; those with moderate curve are more suit-

able for the low and medium operations, as they are less likely to interfere with

natural rotation.

When the branches cross each other like scissors, they articulate at the

junction of blade and handle; when they are parallel, as in the Asselini

forceps, they articulate at the extremity of the handles. In some varie-

ties the blade is joined to the handle by a shank, which gives solidity to

the instrument and diminishes the elastic spring of the blades. The articula-

tion is in the form either of the open English lock (Fig. 202) or of the more
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Pio. ]-i ETorcepc I

Fig. 185.—Forcepe of Sim] i.

Fig. 186.—Forceps of Bai

Fig. 187.—Forceps of Sawyer.

Fig. 188.—Forceps of White.

Fig. lS'J.—Forceps of Hodge.

Fig. 190.—Forceps of Dubois.

Fig. 191.—Forceps of Wallace.
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Fig. 192.—Forceps of Pajot.

Fig. 193.—Forceps of Naegele.

Fig. 194.—Forceps of Elliott.

Fig. 195.—Forceps of Lazariewich

(straight).

Fig. 196.—Axis-traction

forceps of Tarnier (to

show the details the hand
is represented in an im-

proper position for trac-

tion ; below is one of the

traction-rods).

Fig. 197.—Lusk's modification

of the Tarnier forceps (the trac-

tion-rods are shown free from the

catches that hold them during ap-

plication of the blades and ready

for attachment of the tractor).
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(Pig. wi- traction

Simpson.

forceps of

Fig. 199.—Axis-traction forceps of

Breus (the rods having the right-

angled bend are against the s-li.-nik

when application is made}.

Fig. 200.—Axis-traction forceps of

Poulet (tapes run through eyes in blades

and through ring on traction shank, and
fastened to a cross-bar).

Fig. 201.—Axis-traction forceps

modified by Jewetl (after Milne-

Murray's specifications, with details

of lock).
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Fig. 202.—French (A) and English (B)

locks.

complicated French mortise and tenon, tightened by means of a screw to pre-

vent the blades from disarticulating (Fig. 202). In some forceps there is a

fixed tenon on one branch and a mortise on the other, but no screw to fix the

joint. For general use the English lock is preferable. The handles may be

quite plain, or be serrated, grooved, or roughened, to give a better hold. Some

have a ring in the shank (Barnes's, Fig. 186), or projecting shoulders (Simp-

son's, Fig. 185) to facilitate traction. Forceps, whether single-curved or

double-curved, are either long or short. The short forceps is usually from

22.5 to 25 centimeters (9 to 10 inches) in

length, the long forceps from 32.5 to 40 centi-

meters (13 to ] 6 inches) ; Tarnier's axis-trac-

tion forceps is about 45 centimeters (18 inches)

long. The short forceps is now very little

used ; it is a relatively feeble instrument,

adapted only for the low operation, and has

no special advantages over the longer instru-

ment, which is equally fitted for high, low,

and medium operations. Sawyer's is the best

model of the short forceps ; it is light, its

blades are thinner and less bulky than those of the ordinary long forceps,

and some obstetricians use it to help the head over the perineum.

In recent years much attention has been paid to axis-traction—that is,

traction in the axis of the parturient canal. Whenever traction is not in the

right direction, a certain amount of the tractile force is wasted against the

pelvic walls, and the maternal soft parts are apt to be injured. The fetal

head, too, is subjected to more compression, since a greater amount of tractile

force is required to effect delivery. The best axis-traction forceps is that of

Tarnier (Fig. 196), either the French model or Lusk's modification (Fig. 197).

Jewett's forceps (Fig. 201) is also a very serviceable instrument, being lighter

and less bulky than the Tarnier model. The Breus forceps, so much used

in Germany, is lighter and less clumsy, but not so powerful as that of Tarnier.

Simpson added axis-traction rods to the ordinary Simpson forceps (Fig. 198)^

and tractors have been contrived for most of the well-known long double-

curved instruments. Stevenson fits a blunt-hook tractor to the lock of the

ordinary forceps and thus makes axis-traction. Poulet accomplishes the

same result by means of cords passed through holes drilled in the cephalic

portions of the blades (Fig. 200). The axis-traction forceps is useful in the

high or medium operation, but is unnecessary and cumbrous in the low opera-

tion ; the higher the head, the more useful will this kind of forceps be found.

A good forceps should be made of well-tempered steel ; the blades should be

well polished and nickel-plated, and heavy enough to be firm without too much

spring. The cephalic portion should be comparatively light and the shanks

strong, the edges of the blades and the fenestra being rounded and smooth.

The fenestra; should be of moderate width (from 14_ to 1J inches); the tips of

the blades should be from 1.3 to 2.5 centimeters (J to 1 inch) apart when
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closed, tli" greatest distance between the blades in the cephalic portion I" ing

from ii.-". to 7.5 centimeters (_.' to 3 inches). The blades shonld lock easily ;

the handles should be of metal, smooth, and provided with a convenienl shoul-

der for traction. Wooden bandies, complicated lock-, and compression-screws

should be avoided, :m<l the instrument should be so constructed thai it <-:in

easily and thoroughly be rendered aseptic. In England the favorite forceps is

thai of Simpson or of Dunns, or the Simpson-Barnes, which has the Barnes

blade and the Simpson handle. In America the Simpson (Fig. L85), Barnes

(Fig. 186), Hodge (Fig. 189), Wallace (Fig. 191), White (Fig. L88), and

Sawyer forceps are extensively used. In France Mime modification of the orig-

inal Levrel is used, such as the Dubois (Fig. 190), Pajol (Fig. 192), or Stoltz

forceps ; for axis-traction the Tarnier forceps (Fig. 1 96) is the favorite, though

many prefer the simpler Poulet (Fig. 200). In Germany the Naegele (Fig.

I 93) or Braun's modification of the Simpson forceps seems to be in commonest

use
; for axis-traction the Breus (Fig. 199) and the Simpson

I
Fig. 1 98

I

model-

are preferred to that of Tarnier. Generally speaking, those obstetricians \\\\<>

follow the English method, and apply the forceps to the side- of the pelvis re-

gardless of the position of the fetal head, use the Simpson or the Barnes for-

ceps or some modification of them; while those who follow Baiidelocque and

use the Continental method, applying the forceps to the sides of the child's

head regardless of its position in the pelvis, prefer the Continental model of

forceps, which is usually a modification of that of Levret.

Action of the Forceps.—The obstetric forceps may act in four different ways:

(1) As a tractor, (2) as a compressor, (3) as a lever, and (4) as a rotator.

1. Tractor.—Traction supplements a deficient vis-a-tergo by sufficient vis-Or

fronte to effect delivery, or replaces it altogether if the driving power of the

uterus has become exhausted. The amount of force applied is under the con-

trol of the operator; it maybe much or little, continuous or intermittent.

according to the necessities of the ease. During traction there is always a cer-

tain amount of compression and leverage, and usually more or less rotation.

The forceps, therefore, cannot be used as a tractor only, but be< tes a lever, a

compressor, or a rotator of greater or lesser power according to the amount and

direction of tractile force employed. To be a good tractor the forceps must

have a good grasp of the head, and the blades must not slip or spring apart

when traction is made. To effect delivery with a minimum of force, tractioD

must be made in the axis of the parturient canal. The tractile force employed

never should exceed 70 to 80 pounds.

2. Compressor.—In normal labor as the head descends it become- elon-

gated and moulded by the resistance of the pelvis and the soft parts. During

forceps delivery a similar compression ami moulding take place. While tin-

head is being pulled through the resistant canal it dilates the passages as it

advances and at the same time is compressed by them. When traction is ap-

plied compression begins; when traction is stopped compression ceases. The
amount of compression is directly proportional to the amount of tractile force

employed. xVs undue compression imperils the child's life, it is obvious that too
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much tractile force is dangerous for the child and should therefore be avoided.

Long-continued compression is more likely to be injurious than intermittent

compression, and a child may safely bear a greater amount of compression

applied intermittently than if it is applied continuously. It is evident, there-

fore, that in the interests of the child traction should be gentle and intermit-

tent, not forcible and continuous. Compression also may be made by the

direct action of the blades. When the handles are long, as in the French

forceps, the head can be compressed powerfully by forcibly pressing the handles

together, since the leverage is good ; but when the handles are short, as in

the English instruments, there is little leverage, and consequently only feeble

compression. Some forceps are fitted with a screw by which the blades can

be brought together so forcibly as to exert powerful compression upon the

head. Such contrivances are dangerous, and should be used only in excep-

tional cases. The forceps is chiefly and primarily a tractor, not a cephalotribe.

It is usually stated that the head may be compressed from 0.6 to 1.3 centimeters

(i to ^ inch) without danger ; however, this cannot be taken as an invariable

rule, since a great deal depends upon the degree of ossification and mould-

ability of the head, as well as upon the rapidity and continuousness of the

compression. Facial paralysis in the child sometimes results from compression

during delivery, either (1) from direct compression of the facial nerve as it

emerges from the stylomastoid foramen, below and in front of the ear, or (2)

from peripheral compression of the brain by the blades pressing too forcibly

upon the parietal bones. This accident would occur less frequently if the

operator would tighten the compression screw of his axis-traction forceps, or

compress the handles of his ordinary forceps sufficiently to secure a firm

and steadv grip of the head before he begins to make traction. If this little

precaution be not taken, the blades will be apt to slide forward when traction

is begun, compressing the nerve between the end of the blade and the skull.

3. Lever.—The usefulness or the harmfulness of the lever action depends

upon what constitutes the fulcrum. If the instrument be swayed violently from

side to side, pivoting first upon one side of the pelvis and then upon the other,

delivery may be effected rapidly, but the maternal soft parts will surely be

bruised between the forceps-blades and the pelvis ; but if the forceps be used

as a double lever, as recommended by Barnes, each branch being made to act

alternately as a fulcrum for the other, a gentle oscillating movement of the

head will be produced, and less tractile force will be required than if a straight

pull be employed. A box or a barrel may more easily and safely be moved

along a narrow passage by tilting or canting it from side to side : so, too, the

fetal head may be drawn through the narrow curved parturient canal more

easily and safely by a gentle to-and-fro lever movement than by a straight,

steady pull. It is important to remember that this pendulum movement must

not be used alone, but always while traction is being made ; it is meant to sup-

plement traction, not to replace it. Some operators use the forceps as a lever of

the first or third order. Pajot frequently adopted this plan ; Dr. A. H. Smith

of Philadelphia for many years taught and practised a similar method, using
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one hand as a fulcrum at the lock. Considerable strength and dexterity are

required to use the forceps in this way, and there is a I way- danger of the blades

pivoting upon the under surface of the symphysis or 1 1 1 * - arch and injuring the

-oft parts.

I. Rotator.— If there be used a good model which has noi too greal a pel-

vic curve, and if traction be mad" properly, the head should rotate in the nor-

mal way as it descends. If the handles be held too firmly, the head is apl to

be dragged straight through withoul rotation; but if traction be made upon

the shoulder or the ring of the instrument at the level of the lock, the handles

being lefl comparatively free and not tightly grasped by the hand, the forceps

will seldom interfere with the natural mechanism of rotation. In the one case

the forceps determines the way in which the head shall descend
;

in the other

case the head descends according to the natural mechanism and carries the

forceps along with it. Some operators use the forceps to rotate the head arti-

ficially for the purpose of correcting faulty position-. Such a practice is dan-

gerous, and should not be attempted by any one who is nol sure of his diagnosis,

possessed of wide experience, and expert in obstetric manipulation. It is

generally safer to allow the head to rotate naturally as it descends; hut if arti-

ficial rotation is to be done, the straight forceps should be used in preference

to the double-curved instrument (see p. 506, Vol. I.).

Indications.—The forceps may be applied to the presenting head, the after-

coming head, or the breech. If the head is presenting, it should be engaged

in the pelvis, it should be of normal firmness and proportionate in size to the

parturient canal, and there must be no mechanical obstacle to delivery necessi-

tating the use of great force to overcome it. The membranes should be rup-

tured and the os should be dilated or dilatable. The operation is indicated

—

(1) In lingering labor when the natural efforts are unable to effect delivery :

(2) when speedy delivery is imperative in the interest of the mother, as in

hemorrhage, convulsions, exhaustion, advanced cardiac or pulmonary disease,

etc.
; (3) when speedy delivery is indicated in the interest of the child, as in

impending death of the mother or threatening asphyxia of the child.

The Operation.—Ever since the days of Smellie and Levret there has been

a keen controversy respecting the best method of applying the forceps. Smellie

formulated the rule that the blades should always he applied to the sides of the

child's head, so that it may be grasped in the biparietal diameter. Levret

adopted Smellie's rule. Saxtorph of Denmark (1740-1800), a pupil of Smellie,

criticised this method, and advocated the application of the blades to the sides

of the pelvis, regardless of the position of the child's head. He argued that

the pelvic curve was added in order to accommodate the forceps to the natural

curve of the pelvis, and that its maximum advantage is obtainable onh when

the two curves exactly coincide. Any divergence between them is accompanied

by loss of advantage from the pelvic curve. His teaching had many followers

until Baudelocque's powerful advocacy of the old Smellie method re-established

it as the rule of practice on the ( Jontinent In England, Etamsbothara, Simp-

son, and Barnes have done much to abolish the use of short forceps : as these

27
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instruments have disappeared Smellie's method has gone too, and Sax-

torph's rule is now generally adopted. It is very curious that, although the

application of the blades to the sides of the head originated in England, it has

been replaced in that country by the old Continental method of application to

the sides of the pelvis; while on the Continent the old Saxtorph method has

been abandoned for the original Smellie method of application to the sides of

the head. At the present day, therefore, we find two distinct methods in use,

one adopted by the English, the other by the Continental school. The English

apply the blades to the sides of the pelvis, regardless of the head ; Continental

obstetricians apply them to the sides of the head, regardless of the pelvis.

The English method is simpler, easier, and less likely to injure the maternal

passages ; the Continental method is more complicated and difficult, but less

likely to injure the child's head. On the whole, it is safer and better for begin-

ners to learn and practise the English method; when they become more experi-

enced and expert they may sometimes find the Continental method preferable.

The forceps operation is divided into the high, the medium, and the low

operation. It is called high when the head is at or in the brim, but has not

yet descended into the excavation ; medium, when the head has passed the

brim and entered the excavation, but has not yet come down upon the pelvic

floor; low, when the head is pressing upon the floor and presenting at the outlet.

When we say that the head is at or in, but not through, the brim, we mean that

its widest plane (the biparietal) is at or in the plane of, but has not passed

through, the brim. The higher the head the more difficult and dangerous the

operation. The low operation is generally easy and safe for both mother and

child ; the medium is harder, but not usually dangerous to either ; the high

operation is difficult and dangerous, and should be attempted only in excep-

tional cases. The tendency of modern practice is to limit very much the field

of the high operation. Pinard insists very strongly that forceps should not

be used to overcome osseous resistance, whether at the brim or at the outlet.

Version and symphysiotomy are then safer alternatives. The method of

applying forceps in the low and medium operations is practically the same,

and will be described first.

Position.—In England it is customary to confine in the left lateral position;

on the Continent and in America the dorsal position is generally preferred. In

the latter position the blades are more easily applied ; in the former extraction

is easier and safer. A very good plan is to combine the advantages of both

positions by applying the blades in the dorsal position and then turning the

patient into the left lateral position for delivery.

General Preparations.—Before beginning the operation the bladder and the

rectum should always be emptied, the vagina should be douched thoroughly

with a hot antiseptic solution, and the vulva should carefully be washed and

scrubbed. The operator's hands, the instruments, and everything which may

come in contact with the parturient canal should, of course, be made aseptic.

Lubricants are unnecessary if the hands and the instruments are dipped in a

creolin solution ; soap is preferable to oil or vaselin if creolin is not at hand.
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It is well to provide plenty of boiled water, !>"tli hoi and cold, and to place

within easy reach :t basin of warm water for rinsing the hands, and another of

creolin for use during the operation, as well as juteorabsorbenl cotton to cleanse

the vulva, perineum, and anus. The bed should l>e protected with a clean

mackintosh sheet, and a suitable receptacle should be arranged to catch the

discharges. Anesthesia should be used unle— pecially contra-indicated, for

it tint only saves the patient much pain, bul also make.- the operation easier

ami diminishes the risk of injury to the parturient canal ; if possible, the man-

agement of the anesthetic should be entrusted to a competent assistant.

Operation in the Dorsal Position,—The patient is placed across the bed,

with the head supported on a pillow, the hips well over the edge <>f the bed,

the thighs everted, and the feet resting on a couple of chairs. Some operators

prefer placing the patient in the lithotomy position, the knee- being supported

and steadied by a couple of assistants. The operator sits in front of the patient,

FlQ. -03.—Method of lightly grasping and placing the lower blade fur application
; the arrow Bhows the

arc followed by the handle as the blade passes upward.

between the everted thighs. The lower blade of the forceps is passed lir-t into

the left side of the pelvis, then the upper blade is passed into the right side
;

when properly adjusted, the blades are locked and extraction is begun. To

introduce a forceps-blade properly both hands are used, one to pass the Made,

the other to guide it up to and around the head. The lower blade is passed by

the left hand into the left side of the pelvis, while the fingers of the right hand

guide it internally; the upper blade is passed by the right hand into the right

side of the pelvis, while the lingers of the lefi hand guide it internally. To

make sure of the proper blade, it is always well, before introducing the bind.-,

to lock them and hold them with the pelvic curve looking upward, and then

select the lower blade. The lower blade, beak upward, is held lightly in the

left hand, with the knuckles up, the thumb upon the Hat of the handle, and

four fingers upon the outer portion, as shown in Figure 203. No force i-
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needed to pass the blade ; it is slipped along the fingers of the internal hand

and is guided by them around the convexity of the head ; the handle is then

swept downward along the internal surface of the mother's left thigh, and the

blade passes easily into position between the head and the left lateral wall of

the pelvis. Then the upper blade, held in the right hand in similar fashion,

is passed along the fingers of the left hand, well up around the head-globe, and

the handle is swept downward along the mother's right thigh into its proper

position in the right side of the pelvis (Fig. 204). If the pelvic curve of the in-

strument corresponds with that of the pelvis, the handles should be horizontal,

looking one to the right thigh and the other to the left. The handles are then

depressed, and by gentle manipulations are maneuvred into locking without

Fig. 204.—Beginning application of the second or upper blade. The handle follows the direction of the

arrow to reach the position shown faintly near the first blade in place.

the exercise of any force. Care should be taken not to include hair or the

labia in the bite of the lock. AVhen the blades lock easily, it is usually

considered that the case is suitable for the forceps operation. The proper

management of the internal hand greatly facilitates the introduction of the

blades; in fact, much of the difficulty experienced by beginners in introducing

the blades is caused by failure to use the internal hand properly. To guide

the lower blade into position, two fingers of the right hand should be passed

along the left lateral wall of the vagina into the cervix and be pushed up as

high as possible upon the left side of the presenting head-globe ; then, with the

finger-tips pivoting upon the head, the back of the fingers and the hand should

be made to press the cervix, vagina, and vulva as far as possible toward the left.

Then the forceps blade can be slipped easily along the palmar aspect of the

fingers well up over the convexity, whence it glides around the head without

difficulty and with little or no expenditure of force. The commonest error is

the failure to pass the fingers of the internal hand far enough and to press the
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cervix and vagina sufficiently to the left. In passing the upper blade (Fig.

l'()I) the fingers of the lefll hand are passed into ih<- cervix in a similar man-

.
Axis ofMet
\ and of traction

\ w/th head at brim

Fig. 'JO.").—Axis of traction in the high operation corresponding with the axis of the inlet. Direction

nf tlie traction, as the forehead escapes, is nearly at right angles to the long axis of the mother s body.

The arrow follows the course taken by the rial of the handle.

ner, and the lateral walls are pressed as far as possible toward the right. In

the low operation, if the head has emerged from the uterus and the cervix has

I

Pig. 206.—Low forceps application; side view nf tin- application of the second blade: I
, blade started

;

ii.. blade la i~i >>n i. >n anil forceps locked.



422 AMERICAN TEXT-BOOK OF OBSTETRICS.

retracted, the introduction of the blades is much easier, as it is then no longer

necessary to consider the cervix (Fig. 206).

After the blades have been locked slight traction should be made, to deter-

mine whether the head is firmly seized by the forceps, and whether any portion

Fig. 207.—Horizontal traction on a head which is beginning to distend the pelvic floor, the occiput being

under the pubic arch.

of the cervix or membranes has been included in its grasp. Extraction is then

effected by pulling steadily or with a slight pendulum movement in the axis

of the pelvic canal. Some authorities utterly condemn the pendulum move-

ment, and insist that the straight pull is always safer (Fig. 207). In the high

operation the handles must be pressed back against the perineum as far as

possible (Fig. 205), to make the line

of traction correspond with the axis of

the brim ; as the head descends the

traction becomes horizontal (Fig. 207),

and is finally directed upward (Fig.

208) as the head distends the perineum

and emerges from the vulva. In the

medium and low operations the line of

traction is not so far backward. If

the pains are strong, traction should be

made during a pain and intermitted

during the interval ; but if the pains

are feeble or absent, traction should be

made for a minute or two and then be

stopped, so as to avoid the dangers of

too forcible compression of the fetal

head and too rapid dilatation of the

parturient canal. Too speedy delivery

endangers the child's life and exposes

the mother to the risks of laceration

and hemorrhage. In primiparse half

an hour should be allowed for the delivery of the head over the perineum.

In the high and medium operations it is a good plan to keep the left index

finger upon the presenting part during traction (Fig. 209), to determine

Fig. 208.—Upward traction when the occiput

has passed the pubic arch and the pelvic floor

is on the stretch.
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whether traction is being made in the right direction and whether the head

is descending and rotating properly or is being too forcibly compressed. If

the head rotates as it descends, 1 1 1 * - forceps will rotate along with it, :in<l the

handles will turn from the horizontal position into the < >t > 1 i

<

j 1
1*

- or the .m-

posterior; the blades should !>«• unlocked and readjusted before the anl

posterior diameter is reached, <>r injurious pressure may be made upon the

vestibule and urethra in front or th<- perineum and rectum behind. Some-

times the blades require to be readjusted several times before delivery is

completed.

Should the blades be removed before the h<<i<l is completely delivered t < Opinions

are divided on this point. Those who favor oon-removal claim thai the forceps

(^ivcs the operator greater control over the head a- it runic-, through the vulva,

and enables him t<> Hex or extend it at pleasure, or hold it back it' a violent

pain drives it down too suddenly upon an insufficiently dilated perineum.

Fi<;. 209.—Finger determining direction of traction and amount of rotation and descent.

Those who favor the removal of the blades maintain that thereby a certain

amount of room i- gained, and the vulva does not need to be so much
distended to permit the passage of the head

; moreover, the head can

more safely be piloted beneath the pubic arch by the hand than by the

forceps. Upon the whole, better results are obtainable if the blades be

removed when the head has descended sufficiently to bring the chin to the

tip of the coccyx. They should be removed slowly during an interval be-

tween the pains, and in the reverse direction from that in which they were

introduced.

In forceps operations, when the head descend-; in the transverse diameter

and does not rotate forward, the blades should l>e removed as soon as the

head reaches the muscular pelvic floor. Non-rotation is apt to occur in

flat or funnel-shaped pelves, or when the fetal head is large and the occiput

wide. In such cases the head may become impacted in the pelvic outlet.

whence it cannot be dislodged by the natural effort-, and the child may perish,



424 AMERICAN TEXT-BOOK OF OBSTETRICS.

or the maternal passages may slough from pressure if the application of forceps

be too long delayed. Before resorting to forceps, however, the patient should

be anesthetized and an attempt made to rotate the head by means of two

fingers passed up behind the ear which lies close to the symphysis, as recom-

mended by Tarnier. This maneuvre will probably fail in cases of contracted

pelvis. Care having been taken to promote flexion, the forceps-blades should

be applied to the sides of the pelvis and traction made until the head reaches

the muscular floor, when they should be removed. The head can then be

rotated by means of two fingers placed on the posterior fontanelle, the forehead

being pressed backward by two fingers of the other hand. If the head be

dragged through the outlet in the transverse diameter, extensive laceration

will certainly take place. Some operators prefer the oblique application of

the forceps ; others attempt to rotate the head by means of the forceps. The

latter practice is dangerous and should be avoided if possible.

Application of the Forceps to the Sides of the Child's Head.—Continental

text-books give detailed descriptions of the application of the blades in the

various positions of the head, but such descriptions are generally confusing

to beginners. It is much simpler and easier to introduce the blades in the

manner already described, and then, before locking them, to manoeuvre each

blade over the side of the head which it is to grasp. When the blades are

fairly applied over the sides of the head, they can be locked and extraction

effected in the usual manner.

The High Operation,—Opinions are divided as to the indications for the

high operation. Some operators claim that in certain emergencies the forceps

may be used even if the head is not yet engaged in the brim ; others hold the

operation to be unjustifiable until the head is well engaged ; while others,

again, insist that the largest diameter of the head shall have passed the brim

before forceps can safely be applied. There can be very little question of the

great danger to both mother and child if the head is not well engaged in the

brim ; under such circumstances version is safer and better. But when the head

is well engaged and there is no disproportion between it and the pelvis, and

the os is fairly dilated or dilatable, there need be no serious risk to the mother

or the child. The chief danger to the child is from compression during the

prolonged and sometimes forcible traction which may be required to overcome

the resistance of the maternal soft parts. The danger to the mother is from

laceration and bruising of the lower uterine segment, the cervix, and the vagina

during extraction. However opinions may differ as to the proper way of apply-

ino1 the blades in the medium and low operations, there can be no doubt that in

high operations it is best to apply them to the sides of the pelvis without

regard to the position of the child's head. As the head usually engages in the

brim either in the transverse or the oblique diameter, it will be grasped by the

forceps antero-posteriorly or obliquely. If antero-posteriorly, one blade will

be over the forehead and the other over the occiput ; if obliquely, one will be

over a parietal protuberance and the other over the opposite coronal suture.

During traction the forceps is apt to slip and to wound the soft parts unless
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the handles arc well compressed
;
or the flexion of the head ma\ be impaired

.•Hid extraction be made more difficult, [t is of the utmost importance thai trac-

tion should be made in the axis of the pelvis t<» minimize 1 1 »
«

- amount of traction

force employed. The axis-traction forceps has been devised for this purpose.

Willi the ordinary forceps more or less force is wasted against t J * <
- symphysis,

with the result thai the maternal tissues are bruised and the fetal head is need-

lessly compressed. A glance at Figure 210 will -how the advantage of axis-

traction at the brim and the impossibility of securing it with the ordinary

forceps. Another great cause of difficulty and danger in the high operation i-

Fig. 210.—Diagram showing the right and wrong methods of pulling on the handle-bar, and that the line

of traction is directly in the axis of the inlet (much modified from Ribemont).

the imperfect dilatation of the os audthe resistance offered by the cervix. If

the operator attempts to overcome this by sheer force, he will most probably

need to use an amount of traction that will prove dangerous n» mother and

child. It is better to overcome cervical resistance by artificial dilatation before

the forceps is applied than by main force afterward. If there is no time for

artificial dilatation, the cervix should he incised : accouchement ford is now

rarely justifiable. By the use of axis-traction forceps and artificial dilatation

of the cervix the high-forceps operation may he shorn of its chief dang -

Extraction should not he hurried, hut plenty of time should he allowed for the

moulding of the head and the dilatation of the soil parts. The axis-traction

forceps oilers no advantages at the pelvic outlet, while it takes up more room
;

main- operators remove it when the head comes down upon the perineum, and

complete the delivery with a lighter and less bulky instrument. It i-
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only fair to mention, however, that Milne-Murray advocates the use of

axis-traction forceps in all cases of instrumental delivery, maintaining

that this instrument is better than the ordinary model even in low opera-

tions.

In Occipito-posterior Positions.—When the occiput is directed posteriorly,

the case should be left to nature as long as possible, in the hope that forward

rotation may take place. Some authorities recommend in such cases the use

of forceps to turn the occiput forcibly to the front. Such a maneuvre rarely

succeeds ; it is capable, moreover, of seriously injuring the child by rotating

the head upon the trunk more than it is safe to do. But if the natural efforts

fail, or there is need for speedy delivery, the forceps may be applied and simple

traction be made. Natural rotation may still take place, but if it does not the

head may safely be delivered in the occipito-posterior position. The blades

Fig. 211.—Forceps extraction in persistent occip-

ito-posterior position : A, initial line of traction ; B,

direction in which forceps-handles are lifted ; C, di-

rection of forceps, after occiput has escaped, in order

to deliver the face.

Fig. 212.—Over-distention of the perineum
in persistent occipito-posterior deliveries ; the

nose rests under the pubic arch.

are applied as in the ordinary low operation, and they adapt themselves usually

to the sides of the child's head, since the long diameter is nearly or quite in the

antero-posterior diameter of the pelvis. In using traction the natural mech-

anism of delivery in this position should be borne in mind and the forceps be

used merely to aid nature. The head becomes arrested in the pelvis because it

has undergone extension ; therefore, as Barnes aptly puts it, the essential thing

to do is to get the occiput down—that is, to restore flexion.

Traction is made downward or horizontally until the forehead emerges suf-

ficiently for the root of the nose to pivot beneath the pubic arch (Figs. 211,

212) ; the handles are then raised in order to roll the occiput out over the

perineum, and they are finally depressed to deliver the face and the chin

beneath the pubes. If upward traction is made too soon, the blades will be

likely to slip off. Extraction should not be hurried, but plenty of time should

be allowed for the moulding of the head and the dilatation of the perineum.

The bulky occiput distends the perineum more than does the forehead in

occipitoanterior deliveries (Fig. 212) ; hence more time should be given the

perineum to stretch, and special precautions should be taken against rupture.

With proper care and attention forceps delivery in occipito-posterior positions
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should 1
1 < > t be much more difficult or dangerous than in ordinary low

operations (see also p. 503, Vol. [.).

/// Brow and Face Presentations.— Brow presentations usually flex into

vertex or extend into face presentations as the head descends into the pelvis.

Forceps si ion Id doI be applied early in face presentations, In n ample time should

be allowed for the natural mechanism of forward rotation of the chin. When
the face is presenting at the brim, version Is preferable to forceps, if manipula-

tion lias failed to convert the face presentation into one of the vertex. When
the face is descending transversely, forceps Bhould not be used, for traction

would be dangerous from pressure on the Deck and thorax. When the chin is

pointing posteriorly the forceps is contra-indicated
;
but if the chin has rotated

anteriorly and the natural effort- are insufficient to complete delivery, the for-

ceps may be \\>^(\ with advantage. The blades should be applied a- nearly as

possible to the .-ides of the child's head, and far enough back to give a good

grasp of the occiput (Fig. 213).

Traction is made downward until

the chin has been brought fairly

under the pubic arch; it is then

directed gradually forward, and

finally upward, as the forehead and

occiput sweep out o.ver the peri-

neum. Delivery should be slow

after pivoting takes place, because

the perineum becomes enormously

distended and is apt to tear deeply. fig. 2i8.-Forcepe <

1 * • tion: tin' chin has passed the arch, and ap]

Some operators use the forceps to the vulva, while the face is still distending the pelvia

correct faulty positions and to rotate
floor '

the chin forcibly to the front. Occa-

sionally such manipulations may succeed, but they are always fraught with

danger. If an early diagnosis is made by external palpation, there is no g 1

reason why a face presentation should not be converted into a vertex on.' by

external manipulation if the patient be deeply anesthetized ;
but if rectification

is impossible, version is usually easy, and is far preferable t<> a forceps operation.

If labor has gone on for some time, and the head is too low down for rectifi-

cation or version, the claims of symphysiotomy should be considered. In such

a case, if the symphysis be divided the faulty position can be rectified ami the

head be delivered with less traction, and therefore less compression, while the

maternal soft parts are less exposed to serious bruising and laceration.

External palpation, external rectification of faulty positions, and the modern

symphysiotomy have greatly altered the old ideas respecting forceps operations

and have vastly improved the results (see also p. 512, Vol. I.).

/// Breech Presentations.— In certain difficult breech presentations, when it

i- impossible to bringdown a foot, the forceps sometimes succeeds. When the

limbs are extended and the feet are on a level with the shoulders (mode des

fvsses) the forceps proves particularly serviceable. 'farmer's axis-traction
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forceps gives a better hold than the ordinary forceps and is less likely to slip,

since it enables traction to be made more certainly in the pelvic axis. The
blades should be ap-

plied over the tro-

chanteric or bisiliac

diameter, in order

that the pelvis may
be grasped as nearly

as possible trans-

versely (Fig. 281,

Vol. I.). If applied

otherwise, the blades

are apt to slip, caus-

ing injury to the fetal

abdomen and geni-

tals. Traction should

always be made gen-

tly and in the pelvic

axis ; the pendulum

movement is to be

avoided. Care should

also be taken not to

compress the blades

too forcibly, for fear

of fracturing the iliac

bones. The forceps, properly applied, will injure the child far less than the

fillet or the blunt-hook (see also p. 528, Vol. I.).

To the After-coming Head.—In breech cases, when there is difficulty in

delivering the head quickly enough to save the child's life, the forceps is some-

times of great use as a dernier ressort. In such cases it is a question whether

the head can be delivered soon enough to prevent the child from asphyxiating,

not whether possibly it might not be delivered after a time by some other

means. When ordinary measures have failed and the child's life is in im-

minent danger, the forceps should be tried. The old rule is to apply the

blades along the child's abdomen ; if the occiput is to the front, the child's

body is lifted up over the pubes and the blades are applied to the head from

beneath (Fig. 214) ; if the face is to the front, the child's body is carried back

over the perineum and the blades are applied from above. Traction is made

in the direction that will secure speediest delivery. It will sometimes be

found more convenient to reverse the rule and to apply the blades along the

child's back, especially if the perineum is very long and rigid. The best plan

is to apply the blades wherever there is most room. The application of for-

ceps to the after-coming head is the only means of saving the child when the

cervix has retracted about the neck and resists all efforts to deliver by trac-

tion upon the body.

Fig. 214.—Forceps extraction of the after-coming head : the arrows show
the direction of traction.
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/" iln Severed Mead.—When decapitation has been performed, il is some-

times difficult to deliver the head. If an assistant brings the head down over

the brim and hold- it firmly there, the operator can generally pass hi- hand

into the uterus and guide the blades over the head until they grasp ii securely.

Care musl be taken thai no spicules of bone protrude to lacerate the parturient

canal during extract ion.

Application of Forceps in H>< Ijeft-lateral Position (English Method).

—

The

patient is placed across the bed, lying on her lefl Bide, with both knees drawn

FlG. 216.—Application of tin- forccp* in the loft lateral position: the arrows show the course taken by

each blade.

up and the hips brought well over the right edge of the bed. Both blades are

passed with the right hand, while the left guides them around the head. Two
fingers of the left hand are passed along the posterior wall of the vagina ( Fig. 215),

through the cervix to the presenting part, and are pushed up as far as possible.

With the finger-tips pivoting upon the head-globe, the hacks of* the fingers

and the hack of the hand press back the cervix, the posterior vaginal wall, and

the perineum as Car as the coccyx will permit. The lower blade, hold ill the

right hand with the beak downward and the cephalic curve directed forward, is

passed horizontally along the guiding lingers of the lefl hand until its tip is

directed over the convexitv of the head-globe. The handle is then raised and

carried backward along the mother's right thigh, which movement causes the

point of the blade to travel around the under Surface of the head-globe. Finally

the handle is carried backward and downward until the shank falls behind the

operator's left wrist, thereby keeping the blade from shifting during the pas-

sage of the second blade. An assistant is not required to hold the first blade, as

in the dorsal operation. The upper blade, held in the right hand in precisely
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the same way as in the dorsal operation, is then passed horizontally along the

guiding fingers of the left hand, above the shank of the first blade, until the

finger-tips direct it over the convexity. The handle is then lowered and car-

ried backward along the mother's left thigh ; this movement causes the blade to

travel around the upper surface of the head-globe until it lies in the right

ilium. The left hand is then withdrawn from the vagina, and a handle is

seized in each hand. The handle of the first blade is made to retrace its course

a little until it lies directly over the second blade ; with a little maneuvring

the blades can easily be locked if the case is suitable for the forceps operation.

When the blades are locked one handle should look vertically upward, the other

vertically downward. When extraction is about to begin the handles are car-

ried well back against the perineum in order to make traction approximately

in the axis of the brim. As the head descends the handles are carried more

and more forward. The introduction of the blades is somewhat more com-

plicated than in the dorsal position, but in extraction the lateral position has

the great advantage of enabling the operator to estimate more accurately the

line of traction, and to modify it more easily as circumstances may require.

During extraction in the dorsal position the handles describe a vertical arc from

below upward ; in the lateral position they describe a horizontal arc from left

to right.

The amount of tractile force can be graded better, and the line of traction

can be kept more easily in the pelvic axis, when the operator is pulling

around the horizontal arc of the lateral position than when pulling at a disad-

vantage around the vertical arc of the dorsal position. As the tendency is

generally to pull too much and too soon to the front, and as modern beds are

low and the patient's pelvis is usually on a lower level than the arms of the

operator, the dorsal position is apt to increase the tendency to pull too much

to the front. A certain amount of force is consequently wasted against the

front wall of the pelvis, and more force is required to effect delivery than if

the pull had been in the proper direction ; moreover, the perineum is more

fully in view throughout the operation, and can more easily be safeguarded,

than in the dorsal position. In private practice the lateral position is often

more convenient, since a skilled assistant is not required. On the contrary,

the dorsal position permits the use of pressure on the fundus to supplement the

operator's tractile force, and there is less loss of power from want of coinci-

dence of the uterine and pelvic axes. Each method has its advantages as well

as its disadvantages ; in some cases it may be more convenient to use one, and

in some the other method, or even occasionally to change from one to the other

during the course of the operation.

Symphysiotomy (o>'jfx(puai<;, symphysis, rofiyj, a cutting) is an operation

for division of the pubic symphysis. Its object in obstetrics is the enlarge-

ment of the pelvic cavity to facilitate delivery in narrow pelves.

History.—The first symphysiotomy of which we have any knowledge was

performed in 1 644 by Jean Claude de la Courvee, a French physician practis-

ing in Warsaw, Poland. This operation was performed after the death of the
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mother for the purpose of saving the child. A similar post-mortem section

was performed in 1766 by Joseph Jacques Plenck of Hungary. To Jean

Rene* Sigault of A.ngers, France, belongs the credil of originating the opera-

tion as applied to the living subject. The idea Beems to have been suggested

to him, however, by ;i work of Severin Pineaud, 6rsl published in 1598.

While still a student of medicine, Sigault had several times practised the

operation of symphysiotomy on the bodies of women who died in labor, and in

17(58 he read a memoir upon the subjecl before the Royal Academy of Surg< ry

at Paris, proposing the division of the pubic joint as a substitute for ( lesarian

section. His proposal for a time met with little favor, since his fire! experi-

ments, which were performed on bodies thai had become rigid from being too

long dead, failed to show an amount of separation sufficient to effect any material

gain in the pelvic diameters.

The first symphysiotomy performed clinically is credited to Domenico

Ferrara, who had become familial- with the views of Sigault while in Paris

(Robb). He operated in Naples in 1774. The mother died. Sigault's first

operation on the living woman was performed in Paris, Oct. 1, 1777, with

the assistance of Prof. Alphonsc Leroy, who had become interested in the

subject, and in common with Sigault had studied the operation on the cadaver.

The woman's recovery was tedious and complicated with a urinary fistula,

vet both mother and child survived.

At that time Cesarean section was almost uniformly fatal, and the new

operation, which seemed destined to replace it, was received with enthusiasm.

In the next decade thirty-five symphysiotomies were d in various parts

of Europe. Imperfect knowledge of pelvimetry and of the proper limits of

tin' operation led to its frequent misapplication ;
the technic, too, was faulty.

Urethral and vesical injuries, sepsis of the pelvic organs, caries of the bones,

and non-union of the joint were frequent results of the operation, and it soon

began to lose favor. Symphysiotomy was bitterly denounced by Baude-

locque and certain other obstetric authorities of the time, and in 1858 it had

fallen into general disrepute. During the period between 1777 and 1866

there were, according to Harris, one hundred symphysiotomies, with a mater-

nal mortality of 31 per cent, and a fetal mortality of <i"> per cent.

From 1818 to 1891 symphysiotomy was almost exclusively confined to

Naples. Though it at no time wholly died out, it was practically obsolete

from 1858 to 1866. In the latter year it was taken up by Prof. Ottavio

Morisani, of Naples, who first operated in January, 1866, saving both mother

and child. Encouraged by this success, he become deeply interested in the

cause of symphysiotomy, and to his labors in its behalf we arc indebted for

its general re-adoption. Largely as the result of hi- efforts the technic was

improved and the mortality greatly reduced. The first fifty Neapolitan

operations done by Mori-ani and his followers saved 80 per cent, of the

mothers, and later, when the operation came to be performed under modern

antiseptic methods, the mortality was still smaller. The results were fre-

quently published, yet for a quarter of a century the successful work that



432 AMERICAN TEXT-BOOK OF OBSTETRICS.

was being done in Naples attracted little or no attention outside of Italy.

Until 1892 the operation was almost universally condemned or was ignored

by obstetric writers in other parts of the world. That year was a memorable

one in the history of symphysiotomy. In January, 1892, it again secured a

footing in Paris. At that date Spinelli, a pupil of Morisani, published in

the Annates tie Gynecologie a memoir with a detailed account of twenty-four

cases. Moreover, Pinard, the editor of the journal, had seen the operation

demonstrated upon the cadaver by Spinelli. He at once became an earnest

champion of symphysiotomy, and advocated its claims in a paper upon the

subject before he had performed it. He first operated in February, 1892,

and in little more than a year nineteen symphysiotomies were performed

by himself and his assistants, saving nineteen women and sixteen children.

Within a few months after the publication of his first successes the operation

had spread to the rest of the Continent and over both hemispheres.

In the United States, Dr. Robert P. Harris, of Philadelphia, had long

upheld the cause of symphysiotomy, and had repeatedly brought the subject

to the attention of the English-speaking profession. In September, 1892, he

presented a paper to the American Gynecological Society, entitled " The

Remarkable Results of Antiseptic Symphysiotomy." 1 From this time

dated the introduction of symphysiotomy into America. On the 30th of

September, 1892, the operation was performed by Jewett, of Brooklyn, and

three days later by Hirst, of Philadelphia. Other operations followed in

rapid succession in various parts of the country.

Remits of Symphysiotomy.—In 210 symphysiotomies performed since 1886,

when the operation began to be done under Listerian precautions, there were,

according to Neugebauer,2 27 maternal deaths, a mortality of 12.85 per cent.

Of the children, 20.2 per cent, were lost, including those that died shortly

after birth. Under favorable conditions, however, and at the hands of skilled

operators, the death-rate has been almost nil. Pinard lost but 1 1 per cent,

in 90 operations, and Zweifel none in his first 31. Bar in 23 symphysiot-

omies saved all the mothers and all the children. Kiistner in 7 symphysi-

otomies had no maternal or fetal deaths. Jewett, of Brooklyn, in 8 opera-

tions lost 1 of the mothers by bronchopneumonia and all the children were

delivered alive, though not all survived the first month.

In the first 72 operations in the United States the maternal death-rate was

14 per cent, and the infantile mortality was 26 per cent. But these results

cannot be taken as fairly representing the capabilities of symphysiotomy. The

operations were done by a large number of operators of varying degrees of

skill and for the most part of little or no experience in symphysiotomy. In

many cases the conditions were unfavorable for pubic section, and most of the

deaths were due to causes wholly independent of the method of delivery.

In Italy, at the hands of Morisani and his followers, in 55 modern sym-

physiotomies 3.5 per cent, of the mothers and 5.5 per cent, of the children

1 American Gynecological Transactions, vol. xvii.

2 Ueber de Rehabilitation der Schamfugentrennung oder Symphyseotomie, etc., 1893.
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were lost. Pinard, of Paris, in his firs! 90 operations had l)iit II percent.

of maternal deaths. The total number of cases in the Baudelocque clinic

(1892—94) was 19; four women and five children died. Zweifel, of Leipsic,

operated -'!l times, saving all the mothers :in<l all t >u t I of the children. It

would seem thai in properly selected cases -

1 1 m 1 with skilled operators the

death-rate for the women should not, at the most, exceed three or four in a

hundred.

In the proportion of mothers saved the record of symphysiotomy compares

favorably with that of Cesarean section. In 79 Cesarean operations performed

in the United States since the adoption of the Sanger method, 35. 1!» per cent.

of the tliers and 12.00 per cent, of the children were lost. Zweifel's results

in .")? symphysiotomies with no maternal death- and Morisani's 55 cases with

a loss of 3.5 percent, of the mothers have not been equalled by Cesarean sec-

tion. In the best Cesarean record, which is that of Leipsic, three women were

lost in 54 operations—a mortality of 5.5 per cent. The proportion of children

lost under symphysiotomy has greatly exceeded that of the Cesarean operation.

In premature artificial labor under approved modern methods the maternal

death-rate should not be more than 2 or 3 per cent., hut the mortality for the

children is very great. Two-thirds of the children perish, if we include those

who die within a few days or weeks after birth.

In the early history of symphysiotomy suppuration of the symphysis and

of the sacro-iliac joints, caries of the pubic bones, and non-union were not

infrequent results of the operation ; but they were for the most part faults of the

crude surgery of that period, rattier than of the operation itself. In several recent

cases some mobility of the pubic bones has been noted when the women began to

walk, but rarely more than is occasionally observed after difficult forceps deliv-

eries and even after spontaneous births. The woman's powers of locomotion are

not necessarily crippled by slight looseness of the joint. Frommel, however,

reported a case in which a sequestrum of bone an inch in length came away
and there was persistent failure of union, with inability to walk after three

months. .Vs a rule, under a rigid asepsis, and with complete immobiliza-

tion of the pelvis during convalescence, the restoration of the symphysis

in women not previously infected has been complete. Vesical and urethral

injuries have been reported in several instance-. They are liable t<> occur

not only from the knife, but also from pinching the urethra and bladder

between the hones when the latter are brought together. These accident-,

as Morisani declare.-, are faults of the operator, and should be prevented.

Troublesome hemorrhage frequently happens, either from the incision or

from lacerations. It is especially liable to be encountered on division of

the subpubic ligament, owing to the vascularity of the structures about the

lower end of the symphysis. Lacerations of the corpus cavernosum of the

clitoris, with more or less bleeding, not infrequently occur-. Hemorrhage,

however, is controllable by use of pressure and the hemostatic -uture. Pack-

ing the wound and the vagina with iodoform gauze generally suffices. The
vagina, particularly the anterior wall, is exposed to laceration during the

2S
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extraction of the child. In septic conditions of the passages the latter

injuries may assume no little importance by opening avenues for the possible

infection of the symphysis.

Anatomical Limitations.—The gain

of space attainable in symphysiotomy

is mainly determined by the mobility

of the sacro-iliac joints (Fig. 216).

Experiments on the cadaver by TVehle

and numerous other observers show

that in non-puerperal pelves the ante-

rior sacro-iliac ligaments rupture at

different degrees of pubic separation,

ranging from about 4 to 9 centimeters

(li to 3h inches), the results varying

with the age and the physical condition

of the subject. In pelves from puer-

peral women a separation of 8, or even

9, centimeters is possible without injury

to the sacro-iliac articulatious. In two

operations by Caruso an interpubic

space of 8.5 centimeters (3-3- inches) in

one and 9 centimeters (3f- inches) in

the other was obtained with no bad results ; 6.5 centimeters (24 inches) may
be regarded as an entirely safe limit of pubic separation. With an interpubic

Fig. 216.—Separation of the sacro-iliac joint on
opening the pubic symphysis (Farabeuf ).

Fig. 217.—Left innominate hone : a, b, axis at the ilio-sacral joint upon which the hone rotates when the

pubic end is abducted (Wehle).

opening of 6 centimeters (24 inches), the conjugata vera gains 1.2 centimeters

(J inch), the transverse 1.9 centimeters (|- inch), and the oblique diameters 2.5
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centimeters (1 inch). With a separation of 7 centimeters (2| inches), which is

possible under gentle pressure without laceration of the sacro-iliac ligaments,

the gain in the conjugate vera is L.fi centimeters (J
inch).

FlQ. 218.—Sacrum : ah, ab, axes on which the innominate bones hinge. Owing to the wedge-shape of

the sacrum, they run from above (low nward and inward (Wehle).

Wehle 1 called attention to the fact that when the pubic bones are separated

the sacro-iliac joints rotate upon an oblique line running from above down-

ward and from without inward, and that in consequence the ends of the pubic

bones move downward as well as outward when the joint is opened (Figs. 21 7-

Fig. 219.—Moist preparation of pelvis attached by sacrum to a post; lefl innominate bone immobilized;

right bone abducted. Shows downward movement of pubis on abduction (Wehle).

223). A separation of 3 centimeters (1^ inches) causes a descent of - centi-

meters (| inch), which is Still further increased by the downward pressure of

the fetal head during delivery. This descent of the pubic bones adds mate-

1 Arb<it> it aua der Kimiglichen Fi'auenUinik in Dresden, Band i.. I
s '.'".
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rially to the amount of pelvic space gained (Figs. 219, 220, 222). All the

Fig. 220.—The effect of descent of the pubic bones on the gain in length of saci c-pubic diameter. By-

mere separation of bones, the gain in conjugata vera would be S S'; with added effect of descent it is

S", S"' (Wehle).

lines running from the promontory to the anterior half of the linea ilio-pectinea

are elongated more than by mere separation of the pubic bones. But this is

Fig. 221.—Diagram of pelvic brim, showing gain in space on opening pubic joint: PS, conjugate joint

closed; PS', conjugate joint open 6 cm. (Wehle).

not all. As the bones recede from each other the anterior parietal bos projects

nearly a centimeter into the pubic interspace. The increase in the conjugate
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< I i:iim iter by opening the pubic joinl to the extent of 6.5 centimeters 2| inches

amounts, therefore, in effect, to about 2 centimeters j
inch .

Indications.— In general, symphysiotomy is applicable in obstructed labor

in which the delivery of a living, viable child may be rendered possible by a

Fir,. 222.—Diagram of pelvic brim, showing gain of space on separation of symphysis. Pubic joint

closed, pelvic cavity admits a sphere 80 mm. in diameter; joint opened 6 cm., the cavity admit- a Bphere

98 mm. In diameter (after Farabeuf \.

moderate expansion of the pelvis. In the simple flattened pelvis the limits

of the operation may be computed from the data already considered. The

biparietal diameter of the average fetal head is 9.5 centimeters (3| inches). It

is reduced by compression during the birth to about 9 centimeters (3| inches).

- 1 nun.

Fig. 223.—Diagram of pelvic brim, showing pain of space on separation of symphysis. Pubic join!

closed, the pelvic cavity admit- a sphere GO mm. in diameter: joint opened 6 cm., the excavation admits

a sphere s
i mm. in diameter a,,, c Farabeuf).

After full separation of the symphysis the parietal bos projects into the inter-

pubic space, and this in effect shortens the biparietal diameter to the extent of

nearly a centimeter more. A conjugate of 8 centimeters (3£ inches) will there-

fore be required for the passage of the head. Since a pubic separation of 6

centimeters (2f inches) affords a gain o( 1.2 centimeters (J
inch) in the antero-
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posterior diameter, delivery under symphysiotomy may be done in simple flat

pelves with a conjugate not below 6.8 centimeters (2-| inches). Clinically,

however, at least in America, 7 centimeters (2| inches) is generally adopted as

the minimum conjugate for pubic section.

At its upper limit the field of symphysiotomy begins where that of forceps

and version ends. The latter operations become dangerous to mother and

child in contractions below 9 centimeters (3^- inches), conjugata vera. Not

only is the maternal and the fetal mortality greatly increased under prolonged

and difficult extraction by forceps or version, but mental and physical infirm-

ities, resulting from intracranial injuries, are also common in the children who

survive. With a normal head, then, the field of symphysiotomy in simple

antero-posterior contraction lies between 7 and 9 centimeters (2f- and 3-|

inches), conjugata vera. In generally-contracted pelves the operation may

usually be performed with advantage with a conjugate between 8.2 and 10

centimeters (34; and 4 inches).

The limitations of symphysiotomy, however, cannot yet be regarded as

absolutely settled. Views differ according to the varying success of different

operators. More extended experience will be required to determine fully

the place which the operation shall finally hold in obstetric surgery.

It is evident that the safe choice of procedure must depend upon an

accurate estimate of the relative size of the head and the pelvis, and this is

possible only for the expert well trained in pelvimetry and in the methods of

measuring the fetal head. The capacity of the pelvis to receive the head

should be judged not only by direct measurements, but also by trying whether

the head can be crowded into the excavation or can be made to engage by

careful traction with the forceps.

Symphysiotomy has been proposed for delivery in impacted and irreducible

mento-posterior face cases and in occipito-posterior positions with impaction.

In such emergencies and in irreducible brow presentations, provided all other

conditions are favorable for both mother and child, pubic section would

seem particularly applicable, since the small extent of pubic separation

required would entail a minimum risk to the mother.

The symphysis has been opened to facilitate delivery by embryotomy on

the dead child in absolute contraction of the pelvis. The combination of

symphysiotomy and premature labor seems to the writer of doubtful utility.

The object is to extend the limits of the former procedure into the higher

grades of contraction, but the combined risks of both operations can scarcely

offer any advantage over Cesarian section, especially for the child. Symphys-

iotomy is obviously contra-indicated in ankylosis of the sacro-iliac joints, and

therefore in the Robert and the Naegele pelvis.

Method of Operation.—The instruments and materials required in sym-

physiotomy are a common scalpel, a slightly curved, narrow-bladed, probe-

pointed bistoury, the Galbiati knife or the modified Galbiati knife of Harris,

curved needles, needle-forceps, catgut and silk sutures, a few hemostatic

forceps, and a yard or two of sterile gauze. A strongly curved grooved
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guard or director, two small dull retractors, and one sharp-pointed retractor

will be found useful. Three assistants are Deeded—one to give the

anesthetic, two to hold the knees and render such other assistance as the

operator may require. The proper time for operation is at the close of

the firsl stage of labor. In emergency the dilatation of the cervix when

already well advanced may be completed by the hand or by the use

of Barnes' bags. In certain cases advantage may be gained by dividing the

symphysis before full dilatation in order to promote the expansion of the

cervix l>v permitting the head n> -ink into the excavation, [mmediately

before the operation examination should be made for the auscultatory evi-

dence of fetal life by listening over the abdomen. Before finally deciding

upon symphysiotomy the mobility <>i' the sacro-iliac joints should be tested

1>\ strongly flexing and extending the thighs and by rotating the knees "in-

ward. The patient is anesthetized and placed upon a firm table with her knees

drawn up and held apart. The pubes should be shaved and the abdominal

walls be cleansed and disinfected as for celiotomy. The vulva should be

rendered as nearly aseptic as possible, since the pubic wound i- exposed to

infection through lacerations of the anterior soft parts. The bladder is

emptied with a catheter. The location of the symphysis is determined by

searching for the depression at its upper margin. The slight motion of

the pubic bones produced by alternately flexing and extending the thighs

help- in finding the joint. It must be remembered that a precisely central

position of the symphysis is exceptional in deformed pelves. The incision

is made in the plane of the symphysis. It begins from 2.5 cm, to 5 cm.

above the joint, and ends below at a point just above the clitoris. The

linea alba is laid hare, and the prepubic structures are divided down to the

symphysis. The wound is held open with retractors. The suspensory liga-

ment of the clitoris is divided by a transverse incision, with care to avoid

the dorsal artery of the clitoris. The clitoris is drawn down by mean- of a

sharp-pointed retractor caught in the tissues just above it. The pubic arch

is laid hare by separating with the point of the scalpel the subpubic liga-

ment and the deep perineal fascia from the hones for an inch or more on

either side of the symphysis. The linea alba is incised, and a finger passed

down behind the joint separates the retropubic structures from the bones.

A strongly curved broad grooved director is passed behind the symphysis

(dose to the hones, either from above or below, the finger serving as a guide.

The director or guard protects the urethra, the neck of the bladder, and the

retropubic Mood-vessels from injury while dividing the joint. It renders

unnecessary the use of a sound or catheter for holding the urethra aside.

Upon the director the interpuhic disk is divided with the scalpel or with

probe-pointed bistoury from behind forward or from before backward. At

this juncture the assistants support the lateral halves of the pelvis firmly

to prevent the pubic hones from springing too widely apart. The separa-

tion must not he permitted to exceed 7 cm. (2| inches). The wound i- pro-

tected with sterile gauze, and the child extracted. Forceps arc employed
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if the head presents. Care is needed to prevent too great strain upon the

anterior soft parts, and consequent laceration of these structures during

delivery. The liability to this accident is especially great in breech extrac-

tion, since the delivery must be completed rapidly. When anterior lacera-

tion seems imminent, it should be prevented by double episiotomy incisions.

Rarely the woman may be permitted to deliver herself with the aid of

expressio foetus. As a rule, it is better to terminate the labor at once. The

patient is thus spared a prolonged exposure of the operation wound and the

attendant risk of infection.

After extraction of the child and placenta the pubic bones are brought

firmly together, the bladder and urethra meantime being held backward to

Fig. 224.—Symphysiotomy : subcutaneous operation ; the left index-finger within the vagina and behind

the symphysis (side view).

prevent injury by pinching between the bones. The prepubic fibrous struct-

ures are sutured with three or four interrupted stitches of catgut, and the

remaining portion of the wound closed with silkworm-gut, passed from

within outward. If preferred, the catgut sutures may be dispensed with,

the silkworm-gut sutures being made to include the ligamentary structures

in front of the pubic bones. Or the deeper portion of the wound may be

closed with buried catgut and the skin with the subcuticular suture. The

wound is dressed as in other celiotomies.

While the technic just detailed, it is believed, will be found most satis-

factory, other methods are by some operators preferred. The symphysis

may be divided with the blunt-pointed bistoury, the finger behind the joint

serving in place of the director as a guard. Bleeding, which is sometimes
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profuse, is controlled by gauze packing. The sickle-shaped knife of <ial-

Ki;iii may be substituted for the bistoury. It is passed behind the sym-

physis, hooked under the pubic arch, and drawn upward through the joint.

Morisani operates by the subcutaneous method through :i small incision

entirely above the symphysis. A.yers, of New York, advocates ;i subcuta-

neous operation conducted as follows: The patienl is j
1

.- 1<
•

<
• € 1 upon her back

upon the operating-table, with the knees drawn up and out. An assistant,

standing at the patient's left, raises the clitoris and elevates the labia. The

operator embraces the upper and lower borders of the symphysis with t j i *
-

thumb and finger of the left hand, then pierces the raucous membrane with

an ordinary scalpel just below the clitoris, and pushes the blade, with the

J0

FIG. 225.—Symphysiotomy : subcutaneous operation . t lie left index-finger within the vagina and behind
the symphysis (front view

edge against the symphysis, along the face of the joinl to near the top, to

make a channel for the bistoury (Figs. 224, 225). With a sound passed

into the bladder the assistant holds the urethra to the left of the median

line, when the operator passes his let'r index-finger within the vagina behind

the symphysis. A bistoury is passed through the opening made to the top

of tli«' symphysis, where it meets the tip of the left index-finger. The knife

is pressed down through the joint to about one-quarter of an inch of the

under herder. It is then taken out and reintroduced with the tip just under

the lower border, and the remainder of the joinl severed from below up.

During the division of the joint a second assistant supports the iliac crests.

In bringing the severed bones together the sound should be reintroduced.
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and used to hold back the urethra and bladder from being caught and

pinched between the bones. No sutures are needed.

In rare cases, owing to ossification of the joint, it has been found neces-

sary to replace the knife with a chain-saw or a finger-saw. It is probable

that in some assumed instances of such anomalies the real difficulty has been

failure to find the joint.

After-treatment.—Vaginal and vulvar lacerations should be closed by

suture. The bladder and the urethra should be examined for possible

injuries. A large absorbent pad may be placed over the vulva. The

patient is put in bed on her back, with the knees lightly tied together and

the limbs outstretched. This position best favors apposition of the sun-

dered bones, and should therefore be maintained until reunion of the joint

is established. Absolute immobilization of the pelvis during convalescence

is essential to immediate and firm union of the joint. Many operators have

trusted to a strong muslin binder. A canvas belt provided with straps and

buckles for tightening makes a satisfactory dressing. The broad part of an

Esmarch bandage has been used. One operator has used a wire cuirass to

keep the bones together. Gueniot proposes an apparatus which he calls an

" iliac compressor," consisting of lateral plates well padded, compression

being applied by means of anterior and posterior straps. Pinard has made

use of a trough-shaped bed for retention of the bones. A satisfactory

plan, which has been adopted by several American operators, consists in

the use of adhesive straps of rubber plaster, supplemented with the muslin

binder. Three broad strips of plaster are carried across the abdomen from

one wing of the pelvis to the other above the wound. The muslin binder

is pinned tightly over the plaster straps. The adhesive straps are particu-

larly useful as a partial support to the pelvis while the muslin bandage,

which frequently becomes soiled, is being changed. This may be supple-

mented by the trough-shaped bed of Pinard. The writer has improvised

such a bed by placing beneath the mattress two sand-bags at the re-

quired distance apart and long enough to reach from the shoulders below

the hips.

For evacuation of the bowels or the bladder the patient may be lifted

upon the bed-pan, the nurse seizing the hips over the trochanters. The

use of the catheter is frequently necessary for the first few days, but it should

be avoided if possible. The dressing of the pubic wound may remain undis-

turbed for a week unless it becomes soiled by the lochial discharges. A con-

stant object of solicitude is the pelvic bandage. It should be examined

several times daily, and be tightened as often as the least slackness is noted.

It is exposed to soiling with urine and fecal discharges, and it is only by

the utmost vigilance that proper cleanliness can be maintained. The simple

muslin binder must be replaced frequently with a fresh one. ^ hile it is

being changed the lateral halves of the pelvis should be supported firmly by

an assistant. The bowels should be kept open as in other cases. The

pelvic bandage is to be worn from four to six weeks. The patient may
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usually leave her bed at the expiration of three weeks, and leave her room

by i In- end of a mont h.

An excellent apparatus for retention of the pubic bones and for facilitat-

ing the care of the patient during convalescence is A.yer's hammock bed.

A.s shown in the accompanying illustration (Fig. 226), the poles lying upon

the top of the bed support a canvas band 16 by 57 inches in size, with a

hole at the dependent part 6 inches in diameter. This canvas, lined with

an inch padding "I" cotton and gauze, supports the pelvis, bringing the pubic

bones into coaptation, without compression, and permits free discharge

through the opening below into a Hat bed-pan which i- held snugly against

the protruding buttocks by a second canvas stretched across the lower poles

Pig. 226.—Ayer"B hammock bed.

of the bed. It is necessary to apply some pressure to the buttocks to pre-

venl swelling and subsequent cutting at the edge of the canvas hole, elas-

ticity is given the under canvas support by having it anchored to the lower

iron of the bed with rubber tubing. The remainder of the patient's body

is supported by a second hammock, which consists of two piece- of canvas,

for the upper and lower portion- of the body respectively, each 31 by •"> , >

inches in size. These are held stretched like a cot, and arc covered by two

mattresses of the same size. 'Phis lower hammock can be raised or lowered

to meet the level of the pelvic canvas. The degree of pubic compression

can be varied by moving the upper poles nearer, to increase it. and farther,

to lessen it. The pelvic canvas is hung to the upper poles by sleeping-car

hooks, as it is necessary to change it for a clean one every tew davs. ^ hen
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making this change the pelvis is supported by two 3-inch wide bands swung

to the upper poles and by the hands of an assistant. The pelvic canvas

should also be moved an inch each day higher and lower alternately, to

prevent cutting of the skin. To wash the buttocks and irrigate the vagina

the lower canvas holding the bed-pan is removed, and the parts reached

from underneath the pelvic canvas through its opening.

Dickinson hangs the patient up in her own binder. A stout cane or

stick is passed lengthwise of the patient, beneath the front of the loosely

pinned binder. To one projecting end is tied a piece of clothes-line. This

rope runs over a large hook screwed into a beam in the ceiling, and down to

the other end of the stick. The woman's pelvis swings just clear of the

bed. To pass the bed-pan or to change the bed-linen the patient is lifted

by means of the rope. A pillow beneath the knees and lateral pillows add

to the patient's comfort.

Cesarean section is the operation of removing the fetus from the mother

by opening the abdomen and incising the uterus. Among the ancients it was

done immediately after the death of the mother ; but not until the fourteenth or

the fifteenth century is there any record of the operation being performed upon

a living mother. The maternal mortality was so great that the operation was

condemned by Ambroise Par6, Mauriceau, and others, and for a long time was

practically abandoned. The cause of death was usually hemorrhage or sepsis.

The uterine wound was not closed, because it was thought that the alternate

contractions and relaxations of the uterus would make the stitches tear out.

The uterine wound was left gaping, and eventually closed by adhesive inflam-

mation to the abdominal wall. The cicatrix which was formed varied greatly

in depth and strength, was extremely liable to subsequent rupture, and occa-

sionally permitted hernia to take place. The use of the uterine suture was

advocated and practised in the beginning of the present century ; nevertheless,

the mortality remained high until Porro (1876) supplemented the ordinary sec-

tion by amputating the uterus and including the stump in the abdominal suture.

But the greatest advance was made in 1882 by Sanger of Leipsic, who proposed

the complete closure of the uterine wound by multiple sutures ; to him is in

great measure due the credit of perfecting the modern operation. Its success

is mainly attributable to three causes : (1) A strict antiseptic technique
; (2) com-

plete closure of the uterine wound by multiple sutures ; and (3) the deliberate

selection of the operation before the beginning of labor, and its performance

before the patient's strength has been exhausted or her passages infected by

repeated examinations and fruitless attempts to deliver by forceps or by ver-

sion. Since the introduction of the Sanger operation craniotomy upon the liv-

ing child has been wellnigh abandoned in France, and even the mutilating

Porro operation has been restricted within very narrow limits.

Indications.—Cesarean section may be performed in the interest of the

mother or of the child when safe delivery by version or by forceps is impossible.

If the mother is moribund and the child is still alive, its life will depend upon

a speedy delivery ; with the mother's consent the operation may be performed
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to save the child. But the cases of real difficulty are those in which the delivery

of a living child is impossible in any other way than by Cesarean section, yet

the mother might be delivered with comparative safety by performing a crani-

otomy. I- it permissible to destroy the child iu order t" Bave the mother?

Has she the right to refuse ( lesarean section and to demand craniotomy in her

own interest, or to insist upon whatever operation will give her the best chance

of r very, regardless <>f her child? Has the obstetrician the right to weigh

one life against another, and decide to take the one by craniotomy or r<> jeopard-

ize the other by Cesarean section? These are serious questions, with import-

ant moral and religious bearings, which the physician should not be called upon

to decide. He should fortify himself by consulting with a confrere, and then,

having laid the medical aspects of the case plainly before the patient and her

friends, should leave the ultimate decision to them. Undoubtedly hi- fir-t •hits-

is to his patient, but he is not called upon to over-persuade her or to override

her wishes. After a serious accident a surgeon may recommend the amputation

of a limb as the only means of saving life, and may even feel compelled to

retire from the ease if his advice is not taken; but he has neither the moral

nor the legal right to amputate the limb against the will of his patient.

The indications for Cesarean section are generally classed as (ihs<>lni< and

relative.

Absolute Indications.—The indication is absolute when it is impossible t"

extract the fetus, either living, dead, or mutilated, through the natural passage.

This maybe the case in extreme pelvic contraction from arrested development,

rickets, or osteomalacia, or where the passage is blocked by tumors of the pelvis

(osseous) or of the uterus and the soft parts (carcinoma, fibroma, etc.). The

modern symphysiotomy has narrowed the limits of Cesarean section somewhat,

so that now the indication is not considered absolute unless the conjugate is 6

centimeters (2 J inches) or under, the child being well-developed and at full time.

Some authorities do not consider even centimeters (2.1- inches) as an absolute

indication if the child is small and the head is mouldable.

After it has been decided to deliver through an abdominal incision, it must

still be determined whether it is better to remove the uterus by the Porro ope-

ration, or, by performing the Sanger operation, to subject the patient to the risk

of a possible subsequent pregnancy. In some cases the difficulty may be over-

come by ligaturing the Fallopian tubes or removing the appendages before

closing the abdominal wound. In doubtful or debatable cases individual cir-

cumstances must decide, but, in general, it may be said that the Porro opera-

tion is clearly indicated in preference to the Sanger— (1) if the uterus is

infected, the chances of the mother's recovery being much increased by re-

moval of the infected organ
;
(2) if there is partial or total obstruction of the

parturient canal by tumors
;

('.)) il* there is carcinoma of the uterus, especially

of the cervix
; (4) in osteomalacia

; (5) if complete inertia of the uterus occurs

during the course of the operation.

Relative Indications.— The relative indications are difficult to formulate, and

must generally be determined by the individual peculiarities of the case, A
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degree of pelvic contraction or obstruction less than is requisite to constitute an

absolute indication, but yet sufficient to make the safe delivery of a living and
viable child by the natural passages doubtful, may be considered a relative indi-

cation. A conjugate of 6 to 8 centimeters (from 2J to 3| inches) and tumors

of the pelvis or of the soft parts causing moderate obstruction are the com-
monest relative indications. The alternative operations are symphysiotomy,

forceps, version, and craniotomy (see p. 68).

Time to Operate.—There is still a difference of opinion as to the best time

to operate. Some operators wait until labor has fairly begun, in order to secure

free drainage through the dilated cervix and to diminish the risks of hemor-

rhage
;
others operate four or five days before the expected date of labor. The

latter method is preferable, because the patient can be prepared as carefully as

for any other celiotomy, and the operation can be done deliberately, with all the

advantages of a good light, trained assistants, etc. Those who wait for the

onset of labor may have to operate hurriedly or at night, without proper prep-

aration or skilled assistance ; moreover, the membranes may rupture before the

operation, which is always a disadvantage. Cesarean section is an elective ope-

ration whose success depends in great measure upon its being performed under

the conditions most favorable to recovery ; it seems, therefore, more prudent

for the operator to determine for himself the time, place, and conditions of the

operation than to trust to the uncertainties of accident or of chance.

The objections commonly urged against operating before labor are (1) that

hemorrhage may take place on account of imperfect uterine contraction, and

(2) that sepsis may occur from retention of the lochia, the undilated cervical

canal not permitting free drainage. Experience shows that the first objection

is unfounded, because the uterus does contract promptly and well after being

incised and emptied. The second objection can easily be overcome by dilating

the cervix from above and passing a drainage-tube or a strip of gauze into

the vagina. That these objections are theoretical rather than practical

seems to be proved by the results of the early operation in the United

States, where in sixteen operations fourteen mothers and all the children

were saved.

General Preparation.—If possible, the patient should be prepared as care-

fully as for any other celiotomy, special attention being paid to the state of the

bladder and the bowels, disinfection of the vagina, and scrubbing and cleansing

of the abdomen. The operation should be performed under an anesthetic.

Some operators prefer chloroform to ether, as anesthesia is more rapidly pro-

duced and the child is less likely to be asphyxiated. Preparations should

always be made beforehand for the resuscitation of the child, and delivery

should be hastened as much as possible. The instruments required are

scalpels, strong scissors, hemostatic forceps, needles and a needle-holder,

sutures, a hypodermatic syringe with a supply of ergotin and ether, an irri-

gator, a piece of elastic cord or tubing, and occasionally a sharp curette and a

therm o-cautery. There should be provided also a plentiful supply of aseptic

towels, sponges, gauze, and boiled water, both hot and cold. The best needle
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for the uterine suture i- half-curved, round-bodied, and without a cutting

edge. Three assistants are required—one to give the anesthetic another to

take charge of the fundus and the uterine incision, and a third t«» tighten the

rubber band around the lower uterine segment. A fourth may be intrusted

wit 1 1 the resuscitation of the child.

The Abdominal Incision.— ( Operators differ a- t<» the best method of deliver-

ing the child. Some make a long abdominal incision and turn out the uterus

before they open it ami extract the child. Others make a much shorter in-

cision, open the uterus, and extract the child before they turn the uterus out of

the abdominal cavity. In the first method time i- saved and fluid- are easily

prevented from entering the abdomen, hut the disadvantages are serious. A

very long incision is required—usually from a point 4 centimeters (1', inches)

above the symphysis pubis to one about 6 centimeters (2| inches) above the

umbilicus; an enormous cicatrix remains, which weakens the b'nea alba ami

leads sometimes to hernia, necessitating subsequent operation. Jn the second

method the incision need seldom be more than 15 centimeter- (o* inches) in

Length, extending from a point 4 centimeters (1^- inches) above the symphysis

to ;i point 4 centimeters ( 1 V inches) below the umbilicus. This incision is

usually sufficient for the introduction of* the hand and the extraction of the

child. Greater care is needed to keep fluids out of the abdomen, but the final

results are better and the abdominal walls are less likely to be weakened.

Whichever method is selected, a small incision should be made in the linea

alba, and when the peritoneal cavity lias been opened a finger is introduced as

a guide and the incision is enlarged upward and downward by means of a

Btrong pair of scissors. There will be less bleeding than if the whole incision

is made with a knife.

When the long incision is employed, half a dozen long wire suture- are

passed through the upper portion of the wound and left to In- tightened after-

ward. The uterus is then pushed up into the incision and the abdominal walls

are pressed back over it. As it emerges, the first assistant covers it with towel-

wrung out of hot water and supports it until a large flat sponge or a gauze pad,

also wrung out of hot water, has been adjusted behind it. and the wire sutures

are tightened. The rubber band is then passed around the lower uterine - _-

nient below the presenting part, and the ends are given to the -econd assistant.

The anterior surface of the uterus is then incised in the middle line without

reference to the situation of the placenta. It is unnecessary to spend time

detaching the placenta and pushing it to one side when it i.- in the way, as

recommended by some operators.

T/ir uterine incision should be about 10 to 1_.V centimeter- 1 1 to 5 inch* -

length. An opening is made, just above the lower uterine segment, large

enough to admit one finger, and the incision i- enlarged upward by mean- of a

pair of scissors. The child is then seized by the extremity lying Dearest the

incision, whether it be the head, the breech, or the foot, and is extracted a-

quickly as possible. The cord i< quickly tied and cut. the elastic ligature i-

tightened, the placenta and the membrane- are carefully peeled off and removed,
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and the uterine cavity is thoroughly irrigated with hot water or a hot antiseptic

solution, such as corrosive sublimate (1 : 5000). Some operators dry the uterine

cavity and dust it freely with iodoform just before closing the uterine wound
;

others continue irrigation with hot water while the sutures are being introduced

and tied. After the uterine wound has been closed the elastic cord is relaxed

and any oozing is checked with a hot sponge. The uterus, which has been

kept well compressed by the first assistant, is cleansed and returned into the

abdomen. The pelvic cavity is irrigated and sponged dry, the toilet of the

peritoneum is made, and the abdominal wound is sutured as in an ordinary

celiotomy. The usual antiseptic dressings are applied, and a hypodermatic injec-

tion of ergotin is given to prevent hemorrhage. The patient is put to bed, hot-

water bottles are applied to the limbs, no food is given for twelve hours, and

the bowels are moved within the first twenty-four hours. During the first

week the nourishment should be liquid exclusively. The abdominal sutures

can generally be removed from the tenth to the fourteenth day, and in favor-

able cases the patient may be able to sit up by the middle of the third week.

If the uterus is incised before being turned out, the technique is somewhat

different. The abdominal incision is only about 15 centimeters (6 inches) long;

the hand is passed into the abdominal cavity and swept around to ascertain the

presence and situation of any adhesions. The elastic loop, held between the

fore and middle fingers, is passed over the fundus and adjusted about the lower

uterine segment ; the ends are then given to the second assistant, who makes

upward traction on them, thereby preventing hemorrhage and holding the

uterus steadily against the pubes. While the uterine incision is being made

the first assistant keeps the uterus firmly against the abdominal incision, and

while the child is being extracted he promotes uterine contraction, makes steady

pressure on the abdominal walls from above downward and forward, and

gradually presses the uterus out through the abdominal incision. Wire sutures

are not required in the upper part of the wound to keep the intestines from

protruding. The subsequent steps of the operation are the same as in the

method previously described.

Some operators make the operation comparatively bloodless by tightening

the elastic ligature before the uterus is incised, and not relaxing it until the

uterine wound is closed ; others do not tighten it until after the delivery of the

child. If the ligature is drawn too tight or is kept applied too long, there is

danger of paralyzing the uterine muscle and producing subsequent inertia and

hemorrhage. To overcome this difficulty Sanger proposes the use of an anti-

septic towel folded to form a band. Other operators use no band at all, but

direct the second assistant to grasp the lower uterine segment before the uterus

is incised, and to compress it firmly with his hands until the child has been

delivered and the wound has been sutured. Hemorrhage into the abdominal

cavity sometimes occurs subsequently from uterine inertia or faulty suturing.

If slight, it may be checked by an ice-bag over the uterus and a hypodermatic

injection of ergotin ; if abundant, the abdomen must be reopened, the clots

turned out, and the bleeding point secured. Before the uterine wound is finally
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closed some operators dilate the cervix from above and pack a .-trip <>\ iodo-

form gauze 7.5 centimeters (3 inches) wide and 91.6 centimeters (". feet) I"ir_r

into the uterine cavity, passing tin- end through tin- cervix into the vagina, t>i

provide free drainage and t<> guard against intra-uterine hemorrhage by stimu-

lating contraction. This practice is unnecessary in mosl cases unless the uterine

muscle is flabbv and weak and does not contract well.

Fie. 2J7.—The deep suture i>luce<l as a running Fig. 2
-J8.—The running stitches of the deep su-

stitfli ; it includes peritoneal and muscular coats, ture cut to form interrupted sutures (modified

but not decidual lining (modified from Grandin). from Grandin).

The Uterine Suture.—Silver wire, silk, and catgut sutures are employed,

but, on the whole, silk or well-prepared catgut seems to be preferable. Mu-t

operators use two sets of interrupted sutures—a deep layer to approximate t In-

divided muscular coats, and a superficial layer to close the peritoneum. The

deep sutures of No. 2 silk pass from 3 to 6 millimeters (J.- to -} inch) from the

border of the incision diagonally down through the muscular tissue to, but do

Peritoneal
Suture

Peritoneum \ f>. 11-^

)luscular]\hll

— Pccidna
yuscfejnfure

t
Yuse!e\$uture

Fig. 229.—Diagrams of the peritoneal and muscle-sutures: A., before they are drawn tighl and tied

(modified from Fritsch); B, the two stitches after tying. The muscle-suture is buried and the upper

suture folds the peritoneum together.

not include, the decidual lining
I
Figs. 227, 228). They arc about \

inch apart,

and are eight to twelve in number, according to the length of the wound. A-

soon as they are all introduced the uterine cavity is irrigated with a hot sub-

limate solution, the sutures are tied securely, and the ends are cut short.

Then the superficial sutures of catgut or of No. l--ilk arc put in to bring the

2'."
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peritoneal borders into close apposition (Figs. 229, 230). The Lembert

suture is generally employed for this purpose, though it is said that equally

good results may be obtained by simply approximating the cut edges. One

superficial suture is introduced over each deep one, and another midway

between, making the number of superficial sutures double that of the deep

ones. When they are all tied, the knots of the deep sutures are completely

buried and the opposing surfaces of peritoneum are in close apposition (Fig.

229, b). The action and relations of these two layers of sutures are shown

in Figure 229.

Dudley, 1 of New York, recently adopted a continuous catgut suture of

three layers, which he states to be superior to the ordinary interrupted silk

suture in two layers. The first row, wdiich begins at the inner edge of the upper

angle of the wound, includes the decidua and the inner muscular coats. It is

continued to the lower angle of the wound, and when tightened it closes off the

uterine cavity. Without cutting or tying the catgut, the second row is car-

ried back to the upper angle, including

the rest of the muscular tissue and si-

nuses, care being taken to pass the needle

through the cut ends of any sinuses

visible. When this row is tightened,

about three-fourths of the depth of the

uterine tissues has been closely approx-

imated. Without cutting or tying the

catgut, the third row, by an over-and-

over stitch, completely buries the two

lower layers and brings the peritoneal

surfaces together ; the catgut is finally

tied at the lower angle of the incision.

The advantages of this method are said

to be—(1 ) that it brings the whole depth

of the uterine wound into closer apposi-

tion, shortens the wound considerably,

and prevents the danger of leakage be-

tween the sutures and the formation of blood-clots between the wound-edges
;

(2) that the suture is completely buried from beginning to end except where it

catches the peritoneum
; (3) that there is no rolling in of the cut surfaces and

no eversion of the lips of the wound, and catgut is not more liable to be septic

or to become septic than silk. It is urged against catgut that it is apt to

stretch and to permit gaping of the wound, and that the knots are apt to untie;

this may occur in the case of interrupted, but not with continuous, sutures

;

moreover, the abdominal surface of the uterine wound is covered writh lymph

in a few hours, and the peritoneal cavity is safe so far as the wound is con-

cerned. In eight or nine days the catgut is absorbed and the wound is per-

fectly united; but when silk is used the suture becomes encysted, and some
1 American Journal of Obstetrics, Jan. 1895, p. 16.

Fig. 230.—Two peritoneal sutures are here

shown, one lying level, and the other as it is in

process of tying; beneath the latter suture is

seen the knot of the tied muscle-suture (Grandin).
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time elapses before il can be disintegrated and removed. Dudley says that

with his method there is less likelih I of adhesion taking place between the

uterus and the abdominal walls, and there i- no danger of cutting down upon

.-in encysted suture in :i subsequenl operation. He performs the whole opera-

tion, from the first incision in the abdominal wall i" its final «
-

1 « »—

i

j i-« -, under

constant irrigation with hoi water or with hot sublimate solution.

Cesarean Section immediately after the Deatii of tht Mother or when SJu is

Moribund.— Winn the mother's life is extinct there is n<» special technique, as

the main point is to extract the fetus as quickly as possible. The operation is

mosi likdv to Bucceed if death has been sudden ;
if it has been slow or

gradual, the child is usually asphyxiated beyond hope of restoration before the

mother's life is extinct. If she is living, but in extremis, the operation nm-i

l>e done deliberately and with due regard to her safety, for one cannot be

certain that she musl inevitably succumb.

Porro Operation.—The procedure in this is precisely the same as in the

Sanger operation until the uterus has been turned <>ut <>f the abdominal cavity.

Then the elastic ligature is passed around the lower uterine segment and is

tied loosely, and a large piece of thin rubber sheeting, a thermo-cautery, and

a Koeberle* ecraseur are prepared for use. A small opening is made in the

rubber sheet, to permit it to be passed over the fundus and carried down to

the elastic hand. Thesheet serves to prevent fluid- from the uterus entering the

abdominal cavity. Then the elastic ligature is tightened, the uterus is incised,

the child is delivered, the placenta is detached and removed, anil the uterus ami

appendages are cut away just above the rubber sheeting. If thechild has been

extracted before the uterus is turned out of the abdomen, the ligature will have

already been tightened, so that it remains only to slip the rubber sheel overthe

uterus as soon as it emerges through theabdominal incision, and amputate with-

out delay. Many operators adopt Midler's method of applying the elastic lig-

ature before incising the uterus. Fehling passes an additional ligature beneath

the first as a precautionary measure. After the uterus i- removed the stump is

carefully disinfected and cauterized
; it is treated either extraperitoneally, 01

the entire stump and cervix are removed and the abdominal wound i- closed.

The extraperitoneal method is more rapid, and i- generally preferred it' the

patient is very weak or is suffering from shock. The loop of the ecraseur i*

made to encircle the stump just beneath the rubber ligature, ami i- tightened

until the tissues are blanched, ('are must be taken not to enclose the bladder-

wall in the loop of the ecraseur. The rubber band is removed, the stump i-

trimmed and cauterized, and is transfixed above the wire loop with two strong

steel pins passed transversely across the abdominal wound. The peritoneum is

stitched around the stump with a continuous catgut suture, theabdominal cavity

is cleansed and dried, and the abdominal incision is sutured. An iodoform dr<—
ing is applied, and left undisturbed for several days unless hemorrhage occurs

or the temperature begins to rise. If the stump is moist, the dressings will

soon become soaked with discharges: they must be removed and the -tump

thoroughly disinfected, any sloughy pieces being clipped oil' with scissors, and
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fresh dressings applied. If there is any bleeding from the stump during the

first three or four days, the bleeding point should be found and ligatured. The

stump sloughs away in from ten to fifteen days, leaving a large granulating

surface which is sometimes slow to heal. To hasten this process various expe-

dients are employed. Sutugin scrapes and pares the surface of the stump to

produce a raw surface, and closes the borders with ligatures, introducing a small

tent of iodoform gauze into the lower angle of the wound for drainage. Others

dilate the cervix and pass a strip of gauze from above through the cervix into

the vagina. The intraperitoneal method is theoretically preferable, but so

far its results are not ideal. The technique varies according to the circum-

stances of the case, but the main line of procedure is to free the bladder from

its attachments to the lower uterine segment after the uterus has been removed

and the stump has been disinfected, secure the broad ligament on each side

with strong silk ligatures, tie the uterine arteries, divide the vaginal attach-

ments of the cervix, and remove the stump. Any bleeding points are tied,

the ends of the ligatures being left long, so that they may be passed down

through the vaginal opening. Strips of iodoform gauze are firmly packed in

the upper part of the vagina, and the peritoneal cavity is closed off by stitch-

ing the peritoneal covering of the bladder to the peritoneal layer of the cul-

de-sac with a continuous catgut suture. The abdominal cavity is carefully

cleansed and dried and the abdominal wound is sutured. The object of this

method is to close the peritoneal cavity completely, turn the raw surface down-

ward toward the vagina, and obviate the necessity of draining from above.

Unless the operator is expert in abdominal work, it will be safer and easier for

him to choose the extraperitoneal method. If the uterus has been infected, it

is well to close the abdominal wound as much as possible before beginning to

work with the pedicle, in order to avoid infecting the peritoneal cavity.

Laparo-elytrotomy.—This operation was devised by Thomas to avoid the

risks of opening the abdomen and wounding the uterus ; but since the perfect-

ing of the Sanger and Porro operations has reduced these dangers to a mini-

mum the necessity for laparo-elytrotomy can scarcely be said to exist. The

method of procedure is to incise the abdominal walls in the line of Poupart's

ligament, lift the peritoneum, dissect down to the vagina, and tear it through

transversely, so that the cervix may be reached and the child be delivered

through the passage thus made. This operation has been done thirteen times,

seven of the mothers being saved.

Prognosis of Cesarean Section.—The mortality in pre-antiseptic days ranged

from 30 to 50 per cent. It has been reduced to about 10 per cent, by doing

the operation early, and not as a dernier ressort, and by practising a scrupu-

lously aseptic technique. In private practice the prognosis for the mother

depends very much upon the urgency of the case and the possibility of secur-

ing favorable conditions for the operation. It is far more difficult to carry out

a proper technique in private than in hospital practice. The prognosis for the

child is good ; from 90 to 95 percent, of the children have been saved. Since

the mother should not run much more risk from Cesarean section than from
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craniotomy, while tin- child is almost certainly Baved in the ><w*- case and delib-

erately destroyed In the other, then- ran be very little question at the present

day as to the choice of operation. In fact, craniotomy upon the living «
- 1 1 i 1*1

i- justifiable only under exceptional circumstances. Ii musl be admitted, how-

ever, that the results of the Cesarean section in America have so far been

disappointing, the mortality from tin- operation being much higher than in

Europe. It should not be so, and we cannol expect thai Cesarean section will

replace craniotomy until our results have been considerably improved.

In the Porro operation the maternal mortality ranges higher, because of the

more serious condition of the mother before operation. Notwithstanding the

unfavorable circumstances usually present, the mortality has been reduced to

about 25 per cent. In [taly the mortality is about 1 6 per cent., as the Porro

operation is performed in cases where the Sanger operation would \><- preferred

elsewhere. Breisky performed 11 operations, and Leopold 7, without a death.

Craniotomy and Embryotomy.—These are the terms applied to all de-

structive operations by which the volume of the fetus is reduced in order to

permit delivery per vias naturales. Although in a literal sense all such opera-

tions might be included under Embryotomy, yet general usage has sanctioned a

more restricted application of the term. ( raniotomy is used to denote mutila-

tion of the fetal head; embryotomy, mutilation of the fetal trunk. Winn a

destructive operation has to be performed, the choice of method is determined

by the nature of the presentation. Since the head presents in the great ma-

jority of cases, craniotomy is the commoner operation, while embryotomy is

comparatively rare. Whatever may be the circumstances of the case, that

operation should be chosen which is likely to expose the mother to the least risk.

The operative procedures included under the general term- crauiotomy

and embryotomy may he classified conveniently as follow- :

1. Upon the /lead :

(a) Perforation ;

(b) Cranioclasis

;

(c) Omphalotripsy
;

(W) Basiotripsy.

2. Upon the neck: Decapitation.

3. Upon the trunk: Evisceration or eventration.

Indications.— It is of primary importance to determine whether the fetus is

living or dead. If dead, its bulk should be reduced whenever there is suffi-

cient disproportion to make delivery difficult or dangerous. It is far better to

mutilate a dead fetus in order that the mother may be delivered easily and

safely than to subject her to the risks of a tedious and difficult forceps opera-

tion. Esthetic considerations and regard for appearances should not be allowed

to weigh againsl the mother's safety. But when the child is alive the question

becomes entirely different. Undoubtedly, in recent years symphysiotomy,

Cesarean section, and the induction of premature labor have greatly narrowed

the field of the destructive operations, but are we quite prepared to admit that

craniotomy upon the living child is never justifiable ? Pinard and his follow-



454 AMERICAN TEXT-BOOK OF OBSTETRICS.

ers boldly take this ground, so do a few operators who have had exceptionally

good results from Cesarean section ; but most obstetricians feel that the results

of the conservative operations do not yet warrant such a sweeping assertion.

Until it has been established that the maternal mortality after the conservative

operations is not greater than that after embryotomy, it would be rash to say

that mutilation of the living child is never justifiable. In the minor forms of

dystocia the choice of operation will probably lie between craniotomy and syrn-

physiotomv or the induction of premature labor ; in the major forms, between

craniotomv and Cesarean section. The maternal mortality after basiotripsy in

the Paris hospitals is practically nil when done in selected cases and under

favorable circumstances. Leopold and others have had almost as good results

from Cesarean section under similar conditions. But in private practice, when

the skill and experience of the operator are not usually so great, when there is

lack of skilled assistance and the surroundings are unfavorable, the results

after either operation will be less favorable. "When Cesarean section is per-

formed as an elective operation, the mortality should not be greater than 10

per cent. ; but when done as a dernier ressort, after ineffectual attempts to de-

liver by forceps or by version, the risk to the mother becomes very great indeed.

Craniotomy in suitable cases, doue deliberately and without force, should be

little more dangerous than a forceps operation, but when done after repeated

forcible attempts to deliver with forceps, especially if the disproportion between

the fetus and the maternal passages is great, it becomes one of the gravest and

most difficult obstetrical operations. Embryotomy on the living child involves

such serious responsibility that it would rarely be chosen as an elective opera-

tion. Practically, therefore, elective embryotomy is seldom pitted against elec-

tive Cesarean section. When the operation is one of election, Cesarean section

is generally the choice ; when it is a dernier ressort, embryotomy is usually

safer for the mother. The whole question turns upon an early and exact diag-

nosis upon the skill of the operator and upon the environment. If the

patient has been examined carefully before the onset of labor to deter-

mine approximately the relative size of the fetus and the maternal pas-

sages, there should be very little difficulty in deciding upon the best course to

pursue. But if labor has been allowed to drag along, and the disproportion

has been diagnosed only after repeated failures to deliver by forceps or by ver-

sion, the case assumes a different aspect, and the chances of safe delivery by

any means are impaired. Such cases emphasize the necessity of making a

careful examination of the pelvis in all pregnant women whose appearance or

history suggests the possibility of deformity or disproportion. There is really

no good reason why an amount of disproportion calling for Cesarean section or

embryotomy should not be made out long before the onset of labor. But very

often the physician does not see his patient until labor is well advanced, and

then the case may call for prompt action, even though the surroundings are

unfavorable and skilled assistance cannot be procured. Under such circum-

stances, if the disproportion is slight or moderate, a craniotomy could probably

be done with far less risk to the mother than a symphysiotomy or a Cesarean
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section j but if the disproportion is extreme, craniotomy becomes a very diffi-

cult ami (laiiii-croiis opera) ion, and Cesarean section will give the mothers better

chance even if the operator is inexpert, h is e\ ident, therefore, 1 1 1
.-

1 1 n<. posi-

tive rules can be laid down, for, even in the mother's inter* st, sometimes one

operation may be preferable and sometimes another. At all events, it is pre-

mature as vel to say thai mutilation of the living child is never justifiable.

Under any circumstances the physician should ool assume the full responsi-

bility in such cases, bul should leave the ultimate decision to the patient and

her friends, after having laid the farts fairly before them.

The ordinary indications for embryotomy may be grouped as follows:

(1) Deformity of the pelvis, where forceps or version is either impossible or

is dangerous for the mother.

(2) Disproportion between the parturient canal and the fetus that cannot

safely be overcome by a conservative operation.

(3) Tumors—uterine, ovarian, malignant, or osseous.

(4) Monstrosities, such as hydrocephalus.

(5) Impaction of the presenting part, as in locked twins or in some face pres-

entations, especially if there are swelling and inflammation of the vagina or

of the cervix resulting from long impaction.

(6) Eclampsia and other causes which demand immediate delivery, if it can-

not safely be accomplished in any other way. If the liquor amnii bas long been

drained away, the uterus sometimes becomes tetanically contracted about the

fetus, and rupture is imminent; in such cases forceps, version, ami Cesarean

section are dangerous, and embryotomy affords the best chance for the mother.

The child will probably have perished long before the question of embryotomy

comes up for consideration.

Instruments.—Space does not permit a description of the numerous ingeni-

ous instruments which have been devised for the mutilation and extraction of

the fetus. As the prime object of these operations is to reduce the bulk of the

fetus, the first step is generally to perforate the presenting part and evacuate it-

contents, and then to apply a powerful instrument to compress it, so that it may

safely be extracted through the narrowed passages. When the fetus cannot be so

compressed, its bulk must be reduced by breaking it up and removing it piece

by piece. Perforation is done by means of a perforator; compression is made

by a omphalotribe, a cranioclast, or a basiotribe; comminution of the vault of

the skull by a pair of small craniotomy forcepsj decapitation by a blunt hook

or an embryotome. So far as possible, embryotomy instruments should bo

made of metal and be so constructed that they can easily be rendered aseptic.

Perforators.—Three types of perforators are in use—the scissors, the tre-

phine, and the heavy, spear-shaped perforator of the basiotribe. The scissors

perforator may be straight or curved on the tlat ; on the whole, the straight

form is the safer and answers the purpose very well. The original model of

Smellie ( Fig. 231 ) is still in use. but Simpson's
I
Fig. 232), Barnes's

I
Fig. 2

or Pinard's modification (Fig. 234) is preferable. Oldham'- and Naegele's

(Fig. 233) are more powerful instruments, but have no special advantages.
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Fig. 231.—Perforator of Smellie.

Fig. 232.—Perforator of Simpsor;

Fig. 233.—Perforator of Naegele,

Fig. 234.—Perforator of Pinard.

Fig. 235.—Perforator of Barnes

Fig. 236.—Trephine of Braun
(straight and curved).
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Fio. 287.—Craniotomy forceps ol Meigs.

Fig. 288. Cranloclast of Barne3.

Fig. 239.— Cranioclast of Simpson.

Fig. 240.—Cephalotribe of Braun.

ir^+riu
<

Fig. 211.—Cephalotribe of Lu.sk.

Fig. 242.—Cephalotribe of Hicks
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The Germans prefer the trephine, maintaining that the brain-substance can

be broken up more easily, the skull being perforated through a bone, and

not through a suture or a fontanelle. The models most commonly used are

Braun's (Fig. 236) and Martin's, either straight or curved. They are harder

to manipulate, and an assistant is required. The spear-shaped perforator of

the basiotribe is not withdrawn like the other perforators, but is pushed

through the brain-substance and imbedded in the base of the skull to steady

the head while crushing is being done.

The cranioclast is a powerful prehensile craniotomy forceps, one blade of

which is passed into the cranial cavity through the opening made by the perfo-

rator, while the other grasps the head outside. When the blades are forcibly

pressed together by means of a strong compressing screw at the end of the

handle, a firm grip of the head is obtained, and extraction is easy unless the

passages are very small. The small blade which is passed into the skull is

solid and is grooved on its convex surface, with the tenon of the lock on the

^fsmfffmrrrao

Fig. 243.—Tarnier's basiotribe. Fig. 244.—Tarnier's basiotribe (separate parts).

handle ; the larger blade, which grasps the outside, is fenestrated and is grooved

on its inner concave aspect. A moderate pelvic curve is generally given to the

instrument to facilitate introduction and extraction. The favorite models are

those of Barnes, Simpson, and Braun (Figs. 238, 239). The cranioclast is

essentially a tractor, and is sufficient in most cases of craniotomy, unless it is

found necessary to crush the base of the skull. The advantages claimed for

it are—(1) that it is not apt to tear away when scalp and bone are seized

together
; (2) that it seldom slips when once a firm hold is obtained

; (3) that

the head can be seized in any diameter without fear of slipping ; and (4) that

when the parietal bones have been removed the base of the skull can be so
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seized as t<» bring ii through a pelvis with n conjugate of only I
1

, centinn

( I
• inches) and a transverse of 7.1 centimeters (3 inches) | Barnes).

Cephalotribe.—This instrument was invented by Baudelocque to sup

the perforator. Ii is essentially ;i powerful compressing forceps (Figs. 240-

242), made to crush the 1 1
<

•: i< I before extracting it. The blades are applied

outside ili«' bead, like those of the ordinary forceps; the instrument therefore

differs essentially from the cranioclast, which has one blade inside and the other

outside the skull, ami is ii"i essentially :i crusher, bul is Bimply an extractor.

The cephalotribe is inure bulky, hike- up more room iu the pelvis, does not

"
>

Fig. 245.—Tarnier's basiotribe Fig. 2-lfi.—The first blade <>f Fig. 247.- The Becond blade

Inaction; the perforator being in tlu> basiotribe has crushed the of the baslotribe has crashed the

place, as 1b also the first blade. occiput, and the Becond blade sinciput.

is applied.

grasp the head so securely, and is more likely to slip than the cranioclast.

The cephalotribe is therefore less useful in ordinary cases, and is nowaday-

very little used. The Hicks model (Fii*. 24:2) is preferred in England, while

Lusk's instrument (Fig. -41) is the favorite in America.

Basiotribe.—Tarnier's basiotribe is the most perfect instrument for crani-

otomy yet invented, being at once a perforator, a cranioclast, and a cephalo-

tribe, and is capable of beinu; used in pelves measuring no more than from 1

to 6 centimeters (1| to 2| inches) in the conjugate diameter. The cranioclast

seizes well, but crushes poorly ; the cephalotribe cru.-hes well, but sci/e-

poorly ; the basiotribe combines the good points of both, tor it both seizes and

crushes well. The basiotribe is composed of a perforator, two blades of un-

equal length, and a powerful compressing screw ( Fig. 243). The central piece,

or perforator, consists of a straight bar of metal, terminating at one end in a
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fenestrated, spear-pointed tip, and at the other end in a small cross-bar, through

which the compression-screw works (Fig. 244). About halfway down the

handle is a tenon upon which the shorter blade articulates. The shorter blade

carries a tenon upon which the longer blade articulates, and a small hook to

fasten it to the perforator after the first crushing has been done. At the end

of the handle is a pivot to which the compressing screw is attached. The

longer blade, about 42.5 centimeters (17 inches) in length, articulates with the

shorter blade, and has a groove at the end of the handle to receive the com-

pressing screw. When closed the instrument measures from side to side 4

centimeters (1J inches), from before backward 4| centimeters (If inches), and

weighs a little less than 1000 grams (2J pounds). Bar and Tarnier have re-

cently modified the original instrument so that it can more easily be used in

face presentations. The blades of this modified instrument are made a little

longer and of equal length, and are so arranged that either the right or the

left blade can be introduced at will after the perforator.

Hook and Crotchet.—This instrument consists of a slightly curved metal bar

terminating at one end in a blunt hook and at the other end in a sharp crotchet-

tip (Fig. 248). The hook is used to pull down the neck ; the crotchet is some-

times caught into the orbit or the for-

amen magnum, after perforation, and GS
^|

employed as an extractor, or it may be ^^^fe^ffrr — _=___^_„_—5«^^:;i^
used to break up the brain after perfo-

FlG 248-_Hook and crotchet

ration. The blunt hook may occasion-

ally be serviceable in extracting the after-coming head following perforation.

It is passed through the opening made by the perforator, and is hooked over

the base of the skull. Sometimes it may be employed with advantage in the

delivery of the trunk in difficult cases, if hooked under the posterior shoulder.

The hook and crotchet is less used than formerly, but is nevertheless very

helpful if better instruments are not at hand. It should be handled with care,

for it is very apt to slip and injure the maternal soft parts.

Small Oraniotomy-forceps.—It becomes necessary sometimes to break down

the cranial vault after perforation and to remove the bones piecemeal. For

this purpose a modified bone-forceps is used. The best model is Taylor's

modification of Meigs's instrument (Fig. 237).

Decapitating Hook.—In neglected transverse presentations decapitation is

sometimes the readiest and safest means of effecting delivery. Braun's hook

is extensively used for this purpose in Germany. This instrument consists of

a steel rod fitted with a strong handle at one end and a short hook tipped with

Fig. 249.—Braun's hook. Fig. 250.—Detail of hooks, old and improved forms.

a rounded button at the other. The hook forms an acute angle with the shaft

of the instrument, the distance between the button and shaft being 2 centime-
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ca-

ters (| inch, Fig. 250). Zweifel of Leipsic recently modified tlii- instrument,

as shown in Figure 249, and has introduced ;i new instrument which he

believes to be Bafer i Fig. l~>\).

Ehnbryotomes.—Several ingenious but complicated instruments have been

invented for use in desperate cases. They are expensive, easily get out of

order, arc seldom available when wanted, are difficult to apply, and are apt to

injure the maternal soft part-. However useful they may sometimes prove in

large hospitals, they are practically out of the reach of general practitioners.

The best is Tanner's embryotome, which combines the blunt hook with a cut-

ting instrument so guarded that nothing but the part grasped by the hook <-an

be cut when the knife-blade is released

from the guard.

Operation.— In no other obstetric

operation is strict attention to anti-

sepsis more important than in crani-

otomy, since the maternal soft parts

are so liable to be wounded by the

instruments <»r by spicules of bone

from the mutilated head, and most of

the subsequent ill effects arc directly

traceable to septic infection.

Craniotomy of the Presenting Head.

—After the bladder has been emp-

tied and the vulva and vagina dis-

infected, the patient should be placed

on a table in the dorsal position as

for the forceps operation, an anes-

thetic administered, and the head

steadied in the pelvis by pressure

from above. Full dilatation of the

cervix is advisable, but is not essen-

tial. Two ringers of the left hand are

passed up through the cervix to the presenting part, and held firmly against it

as a guide. Throughout the operation these fingers should guide the instru-

ments and guard the maternal soft parts from injury. The perforator, held in

the right hand, is passed along the guide-fingers to a suture or a fontanelle if

possible. The point should be kept at right angles to the presenting part, to

prevent slipping, and the part selected for perforation should be nearer the sym-

physis than the promontory (Fig. 252). Then, with steady pressure or a careful

boring movement,the point ismadetoenter the cranial cavity,and theperforator is

pushed home as far as the shoulder-guard will permit. The opening is enla _

by compressing the handles so as to separate the blade-. The instrument is then

closed and withdrawn slightly to permit its being introduced again at right

angles to the first incision. The blade- arc again separated, then finally closed

and withdrawn. By this means a crucial incision i- made, through which a

_

Fig. 251.—Zweifel's trachelorfa
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metal nozzle or crotchet can be introduced to break up the brain-substance.

The remaining steps of the operation will be more cleanly if a syringe is

attached to the nozzle and the broken-down brain-matter is washed out with

sterilized water. When the fetal skull is completely emptied of brain-matter,

it can more easily be compressed and extracted than if it is only slightly or

partially emptied. If a suture or a fontanelle cannot easily be reached, a good

perforator with a sharp point can readily be pushed through the substance of

any cranial bone. In face presentations the perforator should be passed through

the orbit or one of the frontal bones if possible, or, failing in that, through the

roof of the mouth, behind the nasal fossae. When the bony landmarks are

I

#
(

Fig. 252.—Perforation of the head begun : the right hand is grasping the handles of the instrument,

The tips should not be separated until after they have entered the fontanelle.

unrecognizable, perforation may be made wherever most convenient, but then

the instrument should be carried very deep.

Craniotomy of the After-coming Head.—This is always a difficult operation,

since the trunk interferes with the necessary manipulations. Moreover, the

trephine can rarely be used, the scissors perforator is apt to slip, the thin cranial

vault is out of reach, and only the thicker, denser portions of the skull are

accessible. It is usually recommended to perforate through a lateral fontanelle

or at the articulation of the occiput and atlas. The body of the fetus may
require to be drawn upward or downward, to the right or to the left, to bring

the desired point within reach of the guide-fingers. Practically, the operator

must generally be content to perforate at any point behind the ear that he

can reach, without troubling to find a fontanelle or a suture. If the occiput

is behind the pubes, the operator passes three or four fingers under the sym-

physis to the occipito-atlantal articulation, while assistants steady the head

in the pelvis and draw the body downward and backward. The perforator,

guarded by the fingers, is inserted between the occiput and the atlas, and a

crucial incision is made. After the brain-substance has been broken up and

washed away the head can usually be delivered without difficulty ; occasionally,
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however, the cranioclasi is required. When perforation of the occipiri under

the symphysis is difficult or dangerous, I he body may be drawn upward and t h<-

perforator introduced through tin- mouth or the orbit. If theoccipui i- poste-

rior, the body is raised until the perforator can be pushed into the occipul

posteriorly. Il' the head lies transversely in the pelvis and cannot be rotated

into the autero-posterior diameter, the body may be drawn upward or down-
ward and the side of the head be perforated near the ear. Strassraann of Ber-

lin recently proposed perforating between the chin and the neck (Fig. 253),

Fig. 253.—Craniotomy on the after-coming head: one method of perforating.

passing the instrument through the base of the tongue until its j><>int is felt by

the fingers in the mouth, then pushing it through the posterior nares into the

foramen magnum, when the blades are separated and the base is broken up,

A nozzle is passed through the opening, and the cranial contents are broken

up and removed.

Attn- pert oration and excerebratiou some operators allow labor to terminate

by the natural efforts, while others deliver by means of forceps, cranioclast,

cephalotribe, or version. In most cases there is nothing to be gained by wait-

ing, and it is generally safer and better to deliver without any unnecessary

delay.

\\ ith the strong French forceps, which isa powerful compressor, it is some-

times possible to deliver the perforated head ; but the ordinary forceps is too feeble

an instrument, and is apt to slip unit— the disproportion is very slight. Winn
no other extractor is available, forceps delivery can be made less difficult by

washing away the brain-substance completely and removing portion- of the

crania] bones with short craniotomy forceps. Care should always be taken to

protect the passages from injury by sharp spicules of bone during extraction.

The forceps proves more useful in the delivery of the perforated after-coming

head
;
there is then tar less risk of slipping or of wounding the soft parts.

Notwithstanding the warm commendations of Tarnier, Taylor, and other-.

version after craniotomy must be regarded as a dangerous operation in most
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cases. When labor is protracted the uterus tends to retract about the body of

the child and the lower uterine segment becomes distended. Attempts to turn

under such circumstances, especially if any spicules of bone protrude from the

opening in the skull, must expose the mother to serious risks.

Cranioclasis.—The cranioclast is a tractor, not a comminutor, and the ope-

ration of cranioclasis consists in getting a firm hold of the mutilated head with

the cranioclast and delivering it through the narrowed passages, not in crushing

or breaking up the cranial bones. The solid blade, held in the right hand, is

guided through the opening made by the perforator and is pushed well down

to the base of the skull. The fenestrated blade is then applied to the outside

of the skull, directly opposite the blade which is inside ; the blades are locked,

and the compression-screw is tightened until the head is firmly grasped between

them. The blades will be less likely to slip if the outer one is applied to the

face rather than to the occiput. Before locking, the handles should not be held

horizontally, but should be depressed, so as to make sure of including the chin

in the bite. Before beginning to extract, the cranioclast should be so turned as

to bring the longest diameter of the head into the transverse diameter of the

pelvis. During extraction the left hand should be kept in the vagina to guard

the perforation and to protect the maternal soft parts from being injured by

projecting edges of bone. The line of traction should be in the axis of the

pelvis, the same as in the forceps operation. If any pieces of bone protrude,

they should carefully be removed before traction is continued. In difficult

cases it may be necessary to strip back the scalp and remove the parietal bones

by means of small craniotomy forceps ; the blades of the cranioclast can then

be so adjusted as to get a good grasp of the frontal bones and the face, and

extraction will be easy. Occasionally it will be found easier to introduce the

fenestrated blade first and to adjust it carefully before passing the solid blade

into the cranial cavity. In most cases the body comes through easily after the

head has been extracted. If the body is so large that it cannot be delivered

with a moderate amount of traction, it should be perforated between the clavicle

and the scapula, and the cranioclast so adjusted that the fenestrated blade is

applied over the back. The cases are extremely rare in which delivery cannot

be accomplished by perforation and cranioclasis.

Cephalotripsy.—Occasionally the fetal head is too large or too much ossified

to be delivered safely with the cranioclast, and it becomes necessary to crush

it in order to reduce its bulk. Cephalotripsy is the name given to this

crushing and extraction of the fetal head. When the operation was first pro-

posed, it was hoped that it would supersede perforation ; but this hope has not

been realized, and at the present day, when the head is presenting, it is almost

invariably perforated before being crushed. The cephalotribe in general use

is a powerful forceps with slight cephalic curve, fitted with a strong com-

pression-screw at the end of the handles. The blades are introduced like those

of the forceps, and when the head has been fairly grasped the compression-

screw is slowly tightened. The opening made by the perforator should be

watched carefully for pieces ofextruding bone while compression is being made,
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and the maternal passages should be protected during extraction. When the

cephalotribe gets a good grasp of the head, it crushes satisfactorily; but the

difficulty is to gel and keep a good hold, for the head is api i" slip away
when the compression-screw is tightened. As Pinard remarks, it is one thing

i" seize the head with the blades of the cephalotribe, I > it
<

j i i t
< another to 1 1

• > 1 «

1

it while being crushed. Cephalotripsy is indicated when the pelvic con-

traction is only moderate or slight
;
bul when the contraction is extreme the

instrument take- up too much room and the tractile force required to effect

delivery is dangerous for the mother. \\ hen the conjugate of the brim meas-

ures less than 7 centimeters (2| inches), the operation becomes difficult : when

less than <>.•"> centimeters ('_", inches), it is highly dangerous.

[n difficult breech eases, when the after-coming head cannot be delivered by

manipulation or by forceps on account of slight pelvic contraction, its bulk may

be reduced sufficiently by cephalotripsy even without perforation. Or if per-

foration has been done and the forceps doe- not hold, or if it is found neces-

sary to reduce the bulk by crushing the base of the skull, the cephalotribe will

be useful. Or if the body has been delivered and the head, which is free in

the uterine cavity, cannot be seized and delivered with forceps, it is sometimes

necessary to steady the head in the pelvis, fix it by means of a crotchet passed

into the cranial cavity, and then apply the cephalotribe to crush the skull

before it can be extracted. In all such cases the maternal tissues should be

carefully guarded against injury.

At the present day cephalotripsy is seldom done; when craniotomy is in-

dicated and the pelvic contraction is only moderate or slight, perforation and

cranioclasis usually suffice; when the pelvic contraction is extreme, basiotripsy

or Cesarean section is preferable.

Basiotripsy.— Basiotripsy is an improved cephalotripsy which in France has

completely taken the place of the latter operation whenever pelvic contrac-

tion is moderate or extreme. The steps of the operation are perforation, the

small crushing, the great crushing, and, finally, extraction. The perforator,

held in the right hand, is guided along the fingers of the left hand to the point

selected for perforation ; kept at right angles to the skull, it is thru-t through

the cranial bone and pushed along until its point is imbedded in the

base. The short blade, which corresponds to the left or lower blade of the

forceps, is introduced like the forceps-blade, and is articulated with the tenon

on the handle of the perforator. Then the compression-screw is adjusted and

tightened until the short blade is forced close to the perforator ; the hook is

closed down, which securely fastens the short blade to the perforator. This

procedure is the small crushing. The compression-screw is removed, and the

long blade is applied like the right or upper blade of the forceps and articu-

lated with the tenon on the handle of the short blade. The compression-screw

is again applied, and slowly tightened until the long blade is brought close to

the perforator. This operation is the great crushing. If the instrument has

been properly applied, the vault and base of the skull will have been crushed

and Battened by the operation to a little less than 2 inches, and extraction will

30
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be comparatively easy. Tarnier and his followers set 4 centimeters (1 -f
inches)

of the conjugate as the lowest limit for basiotripsy. Below this limit the

mother is exposed to risks as great as from Cesarean section, but above 6 cen-

timeters (2| inches) the maternal mortality is practically nil. Pinard operated

fifteen times consecutively without a death, the conjugate in one case measuring

only 6 centimeters (2f inches). This operation was done forty-nine times

without a death in the practice of Pinard and his colleagues, and in all the

cases the puerperium was normal.

Decapitation and Evisceration.—These operations are indicated (1) in neg-

lected transverse presentations with impaction, where version is dangerous or

impossible and the head cannot be brought down far enough for craniotomy

;

(2) when a monster or some pathological enlargement of the fetal structures

renders delivery otherwise impossible. Decapitation is indicated when the

neck of the fetus is within reach and a hook can be passed over it ; eviscera-

tion is indicated in all other cases. These operations are always difficult and

dangerous. The impaction of the fetus interferes with manipulation, while

the uterine tissues are thinned and apt

to be injured or be ruptured by the

hands or instruments.

For decapitation Braun's hook (Fig.

249) is the simplest and most efficient

instrument; it is less likely to injure

the mother than the more complicated

contrivances. Before operating the

bladder should be emptied and the

parts thoroughly disinfected. An arm

is brought down and a tape is attached

to it, so that an assistant may make

traction when required. Then the

whole hand is passed into the vagina,

palm upward, with the thumb close to

the symphysis and four fingers in the

hollow of the sacrum, until the neck
i

_

'

is clasped between the thumb and the

\ middle finger. If the head is lying

toward the mother's left side, the

right hand is introduced into the

vagina ; if the head points to the

mother's right side, the left hand is

introduced. The hook, with its con-

cavity pointing away from the head toward the body, is grasped in the other

hand, palm downward, is passed along the thumb of the inside hand, and is

guided over the child's neck until the tip touches the operator's middle finger.

During the passage of the hook it should lie all the time beneath the thumb

and the fingers, which should not be separated. The neck is put on the

u-4

Fig. 254.—Decapitation with Braun's hook.
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stretch by pulling the handle of the hook firmly downward (Fig. 254 while

.-in assistanl draws down the arm by means of the tape. While strong trac-

tion is being m:i< 1«
• the handle is quickly raised as far as possible, and twisted

forci I >l vfrom breech toward head, so thai the button of the hook comes against the

head. Three or four twists ( Figs. 255, 256 (are generally sufficient to sever the

head from the body. Throughout the operation the inside hand musl protect

the maternal tissues from injury. Twisting should never be done unless the

hook is clasped between the thumb and the finger of the guiding hand. A - soon

as the neck is divided the head recedes, and the body is '•;i-ilv delivered l>\-

pulling upon the prolapsed arm
; the head is subsequently extracted with for-

yk
PlG. 255.—Braun's hook seizing the cervical verte-

brae and rotated.

Fig. 256.—Braun's hook rotated in the op]

rection ; the spinal column giving way.

ceps or the cephalotribe. During the extraction of trunk and head the mater-

nal passages should be guarded against injury from the ragged ends of the

severed vertebrae. If Braun's hook is not available, a strong ford may be

carried around the neck by means of a gum-elastic catheter, and the soft parts

be sawn through by pulling upon the ends of the cord ; or a long, blunt-

pointed scissors may be used to snip through tin tissues, always taking car<

to guard the points. There has been considerable controv< rsy as to the merits

of ZweifePs trachelorhector ; upon the whole, the opinion seems u> be that the

new operation is no improvement upon the old.

Kr/si; rn/ioii may be accomplished by opening either the thorax or the abdo-

men with blunt-pointed scissors, and breaking up the internal organs and remov-

ing them by means of a vulsella ; or the scissors-perforator may be carried up

to the most accessible portion of the trunk, and an opening be made through

which a crotchet or a metal nozzle can be introduced to break up the internal

organs. The operation is very tedious, and great care must be taken not to

injure the uterus or the passages. Alter any pieces of loose bone have been

removed the blunt hook may be introduced, and an attempt may be made to

extract the trunk by pulling if down and bending it upon itself. It' this

maneuvre foils, nothing remains but to dismember the fetUS and deliver it

piece by piece. Chain-saws and embryotomes of more or less complicated
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pattern have been devised for use in difficult cases ; but they are seldom avail-

able when wanted, are difficult to apply, and are apt seriously to injure the

maternal passages. Symphysiotomy has been advised in these difficult cases,

to give more room for manipulation and extraction. Pinard, however, protests

strongly against the use of symphysiotomy for the delivery of a dead or muti-

lated fetus, maintaining that thereby the mother's chances of recovery are

much impaired. Cases are occasionally met with where the ordinary methods

of decapitation and evisceration are not feasible. Spencer, 1 of University

College, London, drew attention to two such classes of cases : (1) When
it is impossible to deliver the body after the head has been extracted, on account

of unusual size of the body or of pathological conditions in the serous cavities

or the viscera
; (2) when the back of the fetus presents, rendering decapitation

impossible. In the first class, when traction fails to deliver, he suggests snip-

ping through the clavicles (cleidotomy) and introducing a blunt hook into

the axilla to bring down the arms, or decapitating and then passing the hand

over the thorax and opening the abdomen. Care must be taken to seize the

neck with a volsella before decapitating, to prevent the trunk from receding

out of reach after the head is removed. In the second class he suggests snip-

ping through the spinal column with a pair of scissors, seizing the trunk with

a cranioclast, and drawing it down so that it can be snipped through. The

two halves of the body then can be delivered readily.

After-treatment.—After the mutilated fetus has been delivered and the pla-

centa has come away, a hot antiseptic uterine douche should be given, and the

parturient canal examined for traumatisms, which should be repaired imme-

diately. During the puerperium the chief danger is sepsis, and the treat-

ment should be regulated accordingly.

Prognosis.—The prognosis of embryotomy depends in great measure upon

the degree of disproportion present, the condition of the patient, the stage of

labor, the nature of previous attempts to deliver, the amount of injury done to

the maternal tissues, and, above all, upon the presence or absence of sepsis.

When the disproportion is not extreme, and the operation is done early, before

the patient has become exhausted by a protracted labor or by futile attempts to

deliver, when the maternal soft parts have not been bruised and lacerated, and

when all the manipulations have been done with strict antiseptic precautions,

the mortality should be very low. Craniotomy may be a very easy or a very

difficult operation, according to the degree of disproportion and the stage of

labor at which it is done. Other things being equal, embryotomy is more dan-

gerous than craniotomy. In private practice there are many difficulties and dis-

advantages to overcome, which are not encountered in well-arranged maternities
;

consequently the mortality may be reasonably expected to be higher ; but,

unfortunately, it is far higher than it ought to be, owing in great measure to

the want of early and exact diagnosis, and to the prevailing tendency on the

part of the general practitioner to postpone operation until forceps and version

have been tried repeatedly and have failed. The brilliant results of basio-

1 British Medical Journal, April 13, 1S95, p. 808.
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fcripsy show the possibilities of the operation when done early in suitable cases.

There can be very little doubl thai early operation and Btricl antisepsis would

minimize the chief immediate dangers, rupture and 9epsis, as well as the risks

ofsubsequent pressure-complications, such as fistula;. But we can scarcely look

for much improvement in our results until the profession as a whole comes

to have clearer ideas respecting the limitations as well as the indications of

the destructive operations, and is more generally possessed of a sensitive

'• antiseptic conscience."

II. Manual Operations.

Varieties and Methods of Version.

Version is a manual operation, designed to bring about a partial or a com-

plete change in the relation of the long axis of the child to the long axis of

the mother, whereby a longitudinal is substituted fora transverse presentation,

or one end of the child is substituted for the other. The object attained i- the

exchange of a less favorable presentation which nature cannot deliver, such a-

a shoulder, for a presentation that is favorable for expulsion, such as a head, a

breech, or a footling; or, in such an emergency as placenta previa or a con-

tracted pelvis, a change of the presenting part from head to foot in order to

seeure speed or ease in delivery.

Omitting the study of the infrequent cases in which nature can compass

version, and which have been considered under the head of Mechanism of

Labor (p. 539, Vol. I.), we find three varieties of version: (A) cephalic,

(B) pelvic, and (C) podalic, and three methods of version : (1) external, 2

bipolar, and (3) internal.

Varieties.—Cephalic version causes the head to present; pelvic version,

the breech ; and podalic version, one or both feet.

('/mice of Variety.—For cephalic version an easy case, an ample pelvis, and

labor not under way are the ordinary conditions; pelvic version is an occa-

sional early preparation for labor with placenta prsevia; while podalic version

is our chief reliance in urgent or difficult cases.

Methods.— External version is accomplished by manipulation through the

abdominal wall. Bipolar version is effected by passing two fingers through

the cervix and tossing along the successively presenting pan- of the child

until the leg can be seized, while the external hand doe- it- part through the

abdominal wall. For internal version one hand is pushed freely into the

uterine cavitv to grasp the foot or the knee, on which traction is made while

the other hand assist- from without.

Choice of Method,— In a typical case we should attempt the correction of

the presentation by the three methods in the order named. The indications

for each method will be given in it- proper section, but they may be sum-

marized here :

1. The external method is not often employed, because its success depends

on a combination of conditions that is seldom fouud. It i- the simplest and
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safest procedure, and will be more often required as early recognition of the

position of the child by abdominal palpation becomes more common. It

demands the presence of the liquor ainnii, or at least a relaxed uterus and

abdominal wall, with free mobility of the child, and is usually available only

before labor or early in its course.

2. The bipolar method has the advantage over the internal method in that " it

can be performed at the commencement of labor, long before the os is com-

pletely dilated, and that it obviates the necessity of introducing the whole

hand into the uterus, which is not without danger to the parturient and the

child." But it is not always easy or feasible.

3. The internal method is the obstetrician's chief reliance, especially in urgent

or difficult cases, but it is many times an operation of no little moment.

Indications for the Operation : A. Indications for Cephalic Version.—
Breech presentation calls for cephalic version when all conditions are favor-

able—such as a sufficiently roomy pelvis—and when it can readily be accom-

plished by the external method before labor by a practised hand. Under
such circumstances shoulder cases will also be amenable to this variety of

turning.

B. Indications for Pelvic Version.—As this maneuvre is rarely employed,

its consideration may be brief. It is only undertaken by the method of

external version, as by other methods we bring down one or both feet. It

is indicated for placenta prsevia and for a slightly-contracted pelvis before

labor or early in labor.

C. Indications for Podalic Version.—Stated in the order of their import-

ance, the conditions under which version should be chosen are

:

1. In transverse presentations, which are chiefly shoulder cases. This indi-

cation is the most frequent, and includes all except small or macerated fetuses,

and the few instances in which cephalic version is preferred.

2. In normal pelves and head presentations, when the life of the child or

that of the mother is threatened, if the head cannot be induced to engage

and the cervix is not dilated so that forceps can be applied. This indica-

tion includes placenta prsevia, except in the simpler marginal variety with

the head low in the pelvis, and scant bleeding. It also covers cases of pro-

lapse of the cord not otherwise manageable. In certain instances with pro-

lapse of one or more extremities, and chiefly when the foot presents, podalic

version is our resource, as also in the most troublesome face or brow presenta-

tions with the head at the inlet, when the posture of the head cannot be recti-

fied manually, and particularly in posterior positions. Lastly, in certain other

emergencies, should the case call for rapid extraction, we employ version, as

in eclampsia and in accidental hemorrhage.

3. In contracted pelves. Version is called for in flat pelves where the true

conjugate is not below 8 centimeters (3^ inches), where there is a relative dis-

proportion between passage and passenger equivalent to the above-named con-

traction, where the head does not engage and changes its position frequently

above the brim, or where previous breech deliveries have been more favor-
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able than vertex presentations, and also • in obliquely-contracted pelves and

unsuccessful or unfavorable engagement of the head with the occipul over the

contracted side."

Contra-indications to Version.— Rigid and permanent contraction of the

wall of the uterus, especially in dry labors; high position of the retraction-

ring (5 to 7.5 centimeter—2 to 3 inches—above the symphysii— Wmckel);

engagement of the head
;
impaction of the presenting part which would require

dangerous pressure to dislodge,

—

all contra-indicate version.

Dangers of Version.— Rupture of the uterus, shock, in<t< lased risk "I' sep-

sis, hemorrhage, and laceration are the hazards for the mother. In external

and l»i pi ilar version these dangers are usually insignificant, because we rarely use

much force in these procedures, hut in internal version there is risk of uterine

rupture. It is for this class of case- that we urge the necessity of firm gen-

tleness and the avoidance of operation in the presence of pronounced teusion

or thinning of the uterine wall. There is, of course, no obstetric operation

more likely than version to infect the mother if the operator doe- not carry

out aseptic measures, except, perhaps, that of Cesarean section. The danger

of laceration and of shock is proportionate to the rapidity with which the

child is turned and extracted, and to the lack of skill of the operator. To the

child the dangers are fracture of the femur or the humerus, together with the

usual risks of breech labors.

Cephalic Version.—"As head presentation is the type of natural labor,

it follows," says Barnes, "that to obtain a head presentation is the great end

to be contemplated by art, but practically head-turning i- little known. De-

livery by the feet is almost universally practised when the substitution of a

favorable for an unfavorable presentation has to be accomplished. Why is

this? The answer rests chiefly upon the undoubted fact that in the great

majority of instances, at the time when the mal-presentation comes before us,

turning by the feet is the only mode of turning which is practicable." It may

also be noted that lack of certainty concerning presentation and position, due

to defective training in abdominal palpation, leave- the patient without help

until the time has passed for the milder manipulation.

Conditions for Cephalic Version.— For a favorable outcome by tin- method,

labor should not yet be under way. or should not be so far advanced that their

is any marked tension of the uterine walls. The liquor amnii should be

present, and the abdominal walls neither tense, tender, nor thickly padded

with fat. Among transverse conditions we prefer an obliquity that i- mod-

erate, with the shoulder not yet driven down into the pelvis. To convert a

breech into a vertex presentation, not only must these favoring circumstances

lie present, but the operator should also be endowed with -kill in version and

experience in abdominal palpation, so that his maneiivre shall not be arrested

halfway and a breech case be converted into a transverse presentation.

The advantages of cephalic version are evident, and in the presence of a

sufficiently capacious pelvis should induce skilled operator- to undertake this



472 AMERICAN TEXT-BOOK OF OBSTETRICS.

measure. The disadvantages consist in the limited scope of the procedure and

the experience required.

Steps of the Operation.—Cephalic version is practically confined to the

external and bipolar methods, and the steps are the same as in these methods,

which are described on another page, except that the fetus is to be moved in

the opposite direction from that described under podalic version. If the oper-

ator prefers to do version with the woman lying on her side, she should be on

the same side as that on which the head is found. Supposing the case to be

one in which the head is in the left iliac fossa, and the fundus, with the breech,

is to the right of the mother's spinal column, the woman is to be placed on

her left side. In this posture the fundus of the uterus, loaded with the

breech and being movable, will tend to fall toward the dependent side.

1. External Version.—This method, the simplest and safest of the three

methods of turning, will become more commonly employed as the general

practitioner adopts the habit of a thorough examination by abdominal palpa-

tion a month before labor for each pregnant woman under his care. When-

ever possible, it should be attempted before the other methods are begun.

As Fritsch well says :
" Even to-day, when the danger from sepsis is small,

a successful external version means the achievement of large results through

little means."

Indications for External Version.—The indications, in general, are the same

as those that apply to all versions, the special conditions required being the

presence of the liquor amnii or its recent loss, leaving a relaxed and insensi-

tive uterus with free mobility of the child. External version should be un-

dertaken only when it can be performed without violence ; this period, as a

rule, is before labor is actually established, or at any rate before rupture of

the membranes. It may be performed with advantage for a high transverse

position of the second child in twin labors.

Contra-indications.—External version cannot be effected when there is a

macerated fetus, or in case of twins, or where the presenting part has sunk

deep in the pelvis, or where the amniotic fluid is small in quantity ; neither is

it practicable, as a rule, where an excess of fluid causes marked tension of

the uterine wall, as in such cases the fetus cannot be retained in its new posi-

tion. It is seldom adapted to cases where a rapid termination of the delivery

is indispensable. Malformations of the uterus and tumors are rare contra-

indications.

There is no danger connected with this operation. Its manifest advantages

are that neither sepsis nor shock can result from its use.

The best time for operation is at the end of pregnancy, just before the onset

of labor, because, later, uterine contractions impede the maneuvre. Earlier,

as at the seventh month, one sees transverse presentations in the multipara

that rectify themselves, but version may be undertaken early, or, indeed, at

any time during the first stage when the conditions above mentioned exist.

If begun during labor, the manipulations should not be persisted in so long
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that the uterine wall takes on firm and persistent contraction—a condition

which renders the other methods very difficult

Preparation for External Version.—The bladder and the rectum should be

emptied, and the woman placed in the horizontal dorsal decubitus, the head

and shoulders moderately elevated, and the lower Limbs slightly flexed with

the knees apart. Anesthesia is nol required unless the patienl i.- extremely

sensitive.

Steps oj tin Opt ration.—The hands arc applied to the bare abdomen and the

diagnosis is carefully confirmed. A hand is then placed on each end of the

fetal ovoid. Iii transverse cas< -

the head is lifted toward the fun-

dus and the breech is driven down
toward the inlet by a succession

of moderate impulses which are

checked as soon as a uterine con-

traction i- produced, while what-

ever gain bas been made is care-

fully held until the uterine wall

again relaxes. A method that has

merit is the following: The opera-

tor seizes the opposite < lids of the

fetus with the palm- of his hands

facing each other, the fingers of

one ha.d opposite the wrist of the

other, the hands lying parallel. Pig. 257.—External version : arrowB show the din

ppi • iii i„ in which the ends of the fetus should i

1 he power is exerted by Simple

flexion of the fingers moving in unison, and although the position of the hand-

may seem forced, they will he found to work easily (Fie-. l'oTi. Alternating

pushes, first on the head and then on the breech, most readily dislodge ami

turn the child. These strokes are made in rapid succession upon the two

extremities, one hand <rivin<r a movement of ascent and the other a movement

of descent. Cephalic version should firsl he tried in transverse presentations

wherever the pelvis is sufficiently Large and it is not likely that hasty extrac-

tion will he required, or the tampon action ot' the Leg will become necessary

as in placenta previa.

If it is attempted to replace a breech by a vertex presentation, the first

step of the operation consists in Lifting the breech into one iliac fossa while

at the same time the head is driven to one side. As in all other method-, the

end of the child to be brought down is made to follow the shortesl possible

arc that will bring about the desired result. This will be accomplished by

pushing the head in the direction of the occiput and the breech in the direc-

tion of the feet. Patient and repeated attempts should be made, but the

woman should not suffer pain, though she may be subjected to some dis-

comfort. When the turning i- effected, a vaginal examination is to be made

to make sure that the desired fetal pole has been brought to the inlet.
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Retention after Version.—Having succeeded in altering the presentation, it

will be found that the causes which produced the former presentation will

tend to reproduce it ; therefore we either bandage the abdomen to retain what

we have gained, or, if labor is under way, we make sure that the presenting

part becomes well engaged. The bandage may be one of two kinds—either

an impromptu aifair of flannel or of unbleached muslin, like the ordinary

binder, to which a longitudinal pad on each side is carefully fitted and fas-

tened, or one of the abdominal bandages to be found in any large instrument-

store, reinforced, if necessary, by lateral splints or padding. Pinard's bandage

has long inflatable pads on the sides and straps under the thighs. If labor is

under way and the new presenting part does not engage well, the patient may
remain on her back, watched by the obstetrician or the nurse, or on that side

from which the presenting part was dislodged, with a firm pillow under the

uterus to prevent undue sinking. In certain cases it is advisable to rupture

the membranes to make sure that the child remains in the desired position.

2. Bipolar Version.

—

Indications.—The foregoing general rules apply also

to the bipolar method of version. The special conditions necessary are that

the liquor amnii be wholly present or so recently present that the child is still

movable in a fair degree, and that the cervix admit two fingers, while the

vagina must tolerate the presence of the rest of the hand if necessary. "It

is one of the natural consequences of a shoulder presentation that the cervix

is but rarely found dilated enough for turning and delivery until after, per-

haps long after, the indication for turning has clearly been present. The
shoulder does not dilate the cervix well."

The advantages of the bipolar method over the internal method are that

there is less danger of infecting the uterine cavity in its deeper parts, and

that it permits the operation to be done when the dilatation of the cervix is

but slight. Its disadvantages are that the finger-tips have but a limited con-

trol over the parts of"the child that successively come within reach, and the

method is therefore usually restricted by its limitations to those transverse

cases in which one has not far to reach or far to turn in order to bring the

child's knee into the cervix ; nevertheless this resource should always be

kept in mind.

The preferred time of operation is early in the dilatation stage when the

cervix is passable for two fingers.

Preparation for Bipolar Version.—Anesthesia is not necessary nor usual,

but it should be a preliminary procedure with an excessively sensitive or rest-

less patient. The parturient lies on her back across the bed, with her hips

near the edge, and her feet on the edge of the bed or supported by assistants

or on chairs. Working short-handed, one may pass a rolled sheet under the

patient's neck and tie the ends about the knees, to keep them flexed. The

forceps is wrapped in a towel and boiled, to be at hand in case arrest of the

after-coming head should suddenly demand it for a difficult extraction. With

the forceps, scissors, episiotomy knife, needles, needle-holder, catch-forceps for
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<|iii<-k seizure of the cord, douche-bag and tube, tape, ;ui<l -ilk <>r Bilkworm

gut art- Bterilized by heat. The douche-bag is filled. Towels, steamed, fresh-

laundered, or wrung out «»f solution, gauze, iodoform or zinc-oxide gauze for

tampon, basins, and solutions are ready for use. The diagnosis is confirmed;

the hands of the operator are rendered sterile, the vulvar hair i- clipped close,

and the vulva and it- vicinity, the lower abdomen, the inner Bides of the

thighs, and the vagina and cerviz arc lathered and douched.

Stepsoftht Operation.—The fingers of the hand that correspond in name
with the side of the mother t«> which the presenting pari is t<> be pushed—the

left hand if the shoulder is to be pushed t<> the left—are slipped through the

cervix into the uterus, the remainder of the hand being inserted into the

vagina only when the presenting pari is at -itch distance as not otherwise to

be reached. The outer hand grasps that end of the child which is t" be

brought into the cervix. A simple and efficient way to keep this hand from

contamination is to wrap it in a sterile towel or to lay across the abdomen of

the mother a towel wrung out of a warm disinfectant solution.

Let us suppose that we have a vertex presentation, the occiput to the left

and front, to be changed to a breech presentation. The head must be sent

in the direction in which the occiput points—in this case to the left. We
now begin "the simultaneous action on the two ends of the fetal ovoid,

the fingers of the internal hand pressing the head-globe across the pelvic

brim and lifting it upward toward the left iliac fossa ; the hand outside

pressing the breech across to the right and downward toward the right ilium

(Figs. 258, 259). The movements by which this is effected arc a combination

of continuous pressure and gentle taps with the finger-tips on the head, and

a series of half-sliding, half-pushing impulses with the curved hand on the

breech" (Barnes). As the head is lifted out of the brim on to the shelf of the

iliac fossa and is passed on, the shoulder moves along into its place. Then the

chest, elbow, or knee comes within reach, but further away and at times almost

too high for touching. When the arms and legs are completely flexed the

knees of the child are found about the height of its navel or against its chest.

Meanwhile the outer hand crowds the breecli well downward to bring the

knee within the grasp of the fingers pa—cd into the uterus, and the nurse or

assistant is requested to lift the head upward. As soon as a knee comes

within reach it should be seized. When a choice can be made, the lower or

near knee should be chosen in a dorso-anterior position of the child (Fig.

262), and the remote knee in a dorso-posterior position : that is to -ay. the

lower of the two in the case we arc considering. Often "tie cannot cli

but breaks through the membranes (if they are intact) and get- down either

leg or both legs without ado, as the finger-touches cannot determine the mat-

ter so readily as does the full hand-grasp of internal version. [A full con-

sideration as to the choice of font is tbimd on page 47s.] Still applying power

to the ends of the fetal ovoid, the version i- completed by drawing the leg

down into the vagina to secure the engagement of the breech. It' the arm i>
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prolapsed, Braxton Hicks advises that it be flexed and pushed up over the

anterior surface of the thorax, first noosing a fillet about the wrist. In

applying the above method to a transverse presentation (Figs. 259, 260)

the steps we have described are undertaken so far as they apply—that is,

one begins by tossing along whichever part first conies within reach of the

inner fingers. Moreover, while we have described podalic version because

it is the more common, cephalic version can be accomplished by the same

procedure.

3. Internal Version.—By this method, which is the most effective and

the most commonly employed, as well as the most dangerous, the hand is

passed into the uterus deeply enough to seize one or both feet and to bring

Fig. 258.—The first step of bipolar podalic version: two fingers within the cervix lift the head toward
the iliac fossa, while the breech is crowded over toward the other ilium.

them through the cervix. The indications are those already described on

page 470, and the same may be said of the contra-indications, with emphasis

on the fact that the reasons there given apply with their fullest vigor to this

method, which in neglected cases may constitute a difficult and hazardous

operation.

The conditions necessary for the performance of internal podalic version

—

and podalic version is practically the only variety undertaken by this method

—

are rather numerous

:

1. The mother must not be in gravest danger, for in such case version

cannot save her. The child is likely to be so weak as certainly to die during

the process of turning and extraction ; and the fetal life could only be saved

by Cesarean section immediately following the mother's death.

2. The pelvis must be sufficiently ample to allow free passage of the hand,

so that the fetal part can be grasped securely and the living fetus extracted.
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For the live child a true conjugate of not less than 8 centimeters '''>'. in

will be desirable with a fetus of ordinary dimensions.

.'!. The cervix should !><• completely dilated, or in a multipara almost com-

pletely dilated, and al the least be freely dilatable and easily passable for the

hand without injury; for if rapid extraction is necessary the cervix must

permit ready passage of 1 1 1 * - bead, and to secure tin- it should !«• large enough

to allow the closed li-t to pass. A note must always be made in passing of

tin' size and dilatabilit v of the <
> r i 1

1< *<
• . for there is no more annoying obstruc-

tion than to find tlir after-coming head firmly retained l>v a powerful india-

rubber-like band applied about the neck.* Where the dilation i- nut complete

version is not forbidden, lor «v resorl to it in cases of placenta previa in

Fig. 2.
r
>9.—Bipolar version : the shoulder and

arm are pushed along; the breech is pushed down-
ward.

Fig. 260.—Bipolar version: the knee is almost

within reach, the head Is pressed upward.

order to plug the bleeding canal by the thigh or the breech and wait tor dila-

tation, and we are not deterred by the ease wherein the elastic tube tits the

head snugly, because incisions will permit us to extract rapidly it* this become

imperative.

4. The nterns must not be tetanically contracted about the child, for under

such conditions there is imminent danger of rupture; therefore the obstet-

rician tries to ascertain whether there is a transverse ridge, the retraction-ring,

between the symphysis and navel, and how high tip it has Been drawn.

5. The child should not be crowded too deeply into the pelvis, but should

*The circumference <>t" the cone-shaped hand is from 20 to 24 centimeters s to '.'] inches),

thai of 1 1 »
* closed fisl from 25 to 28 centimeters 1 10 to 11 inches . while that of the flexed head

is from SO to 33 centimeters (12 to 131 inches), so thai the closed tist should p:«~s loosely to

ensure rapid extraction of the after-coming head.
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be sufficiently movable to allow the presenting part to be pushed back.

Neither must the fetus be too large. If premature (before twenty-eight

weeks) and dead, and macerated, no

operation is likely to be needed. Most

favorable will be the case wherein the

child is relatively small, the uterus lax,

the cervix open, the membranes intact,

and the mother insensitive.

Dangers of Internal Version.—The

dangers, as has been said, are rupture

of the uterus from the employment

of undue force, and sepsis caused by

un cleanliness, together with laceration,

hemorrhage, and shock.

The advantages of this method are

the complete control of the fetus and

its evolutions which it affords.

Choice of Foot.—Before proceeding to operate, we must have a clear idea of

Fig. 261.—Dorso-anterior position : the hand
is passed directly across the child to seize the

near foot.

\

Fig. 202.—Traction on the near leg is made di-

agonally across the mother's pelvis to pull the
child's breech into the inlet.

Fig. 263.—Traction made directly downward
leaves the breech seated on the iliac fossa and
requires useless force.

the mechanism we desire to institute, and we shall diverge from our practical

study to consider conflicting theories and teachings, since there is much differ-
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enoe of opinion as to the m* >~t advisable, expeditious, and successful method.

The question at issue is whether to seize one or l><>ili feet, the near or th<

mote foot, >>v iIk' remote fool in certain cases and the near fool in certain other

cases. We state, theoretically, the most :nl\ isable method, but we <1'> not pre-

tend to make hard-and-fast rules. In practice we often <1<>— n<>t what we
would, but what we may. We may summarize the discussion !>\ saying that

traction on either foot will rightly effect the version, bnl thai it i- preferable

to bring down the remote foot in dorso-posterior positions of the child, and

the neat- foot in dorso-anterior positions.

The simplest method is to seize either foot indifferently. Some operators

(Nagel, Graudin, Fritsch) endorse this practice, [n the mosl difficult c • -

where the pressure of quick-recurring uterine contractions or the emergency

during a hemorrhage is -u<h thai one is happy t<> be able t<> reach either lower

extremity
;
or in case only one can !><• found

;
or with an operator who has nol

been thoroughly trained by manikin teaching or who is without sufficient ex-

perience and possesses cloudy idea-; of position and mechanism,—this course

is a sensible one to advise. Traction on either leg will bring :t 1 »• >i 1 1 version.

It is merely a question which leg will most efficiently produce the desired

\

Fig. 264.—The breech enters the pelvis with true- Pio. 265.—New Behnire <m the thigh: th<

tlon in the right direction. which traction is made being the anterior leg in

the i>W\ is.

result; therefore, for the novice Let us say that cither fool should be seized

it' he is unable to get both.
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The near foot always is chosen by certain operators (Wirickel, Lusk,

Remote foot-^/V^T ^^. y^^ /aearfoot

'

1\

Fig. 266.—Dorso-anterior position ; seizure of the Fig. 267.—The remote foot drawn in a diagonal

remote foot. direction through the mother's pelvis.

Schroeder
;
(xalabin), except with a freely movable child, because it is simpler

/

Fig. 268.—The upper buttock is moving downward Fig. 269.—The breech enters the pelvis, the leg
and the lower shoulder rising. on which traction is made being the posterior leg

in the pelvis.

and less difficult, aud because " only a revolution (Figs. 261-265) about the
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child's sagittal axis occurs, t<> which is added later one about its l<>ir_: axis,

when the hip which has been brought down engages under the symphysis."

In pulling on the upper fool "a revolution (Figs. 266—271 aboul the long

axis, and thei e about the sagittal axis, and finally a short revolution about

the long axis of tli«' ••MM occur, and a disastrous lifting of the arm- i- pro-

duced." This objection to traction on the remote leg bas force In dorso-

anterior cases only.

Tin' remote foot a/irai/s is sought by certain teachers (Simpson, Kristellar,

Barnes). '"The proper knee to seize is thai which is farthest. We have, for

example, a righl dorso-anterior position (Fig. 266); the right arm and shoulder

are downmost, and these parts have to be lifted out of the brim. How can

this be done? Clearly, by pulling down the opposite knee, which, representing

the opposite pole, must cause the shoulder to rise, the movements running

parallel in opposite directions like the two ends of a rope around a pulley"

(Fig. 268). "If only the foot of the same side as the presenting arm is

seized, the effect is to increase the wedge and the impaction." In Figure

2ii2 it will be seen that traction on the leg is like pulling on the stalk of a T,

of which the horizontal bar is represented by the body. Moreover, in trans-

verse cases the breech is usually further from the median line than the lead,

and the near leg may pull in the long axis of the child at a disadvantage.

The inadvisability and the bad mechanics of traction on the posterior

leg, as compared with traction on the anterior leg, are well shown in Figure

279, (a-c). It needs but a glance to see that the pull in the direction of tin

Fn;. 270, The leg <>n which traction la made Pig. 271. The leg which was posterior In Figure
lias passed over from the lefl to the righl side of 269 Is now anterior,

the mother's pelvis.

arrow of Figure 279, A is at an angle which in no way coincides with the

31
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axis of the inlet of the pelvis, whereas the pull indicated by the arrow in

Figure 279, c, is at a much more favorable angle. Figure 279, b, shows rota-

tion under way. Nagel demonstrated clinically that the leg swings the long

way round the mother's pelvis.

The Near Foot in Dorso-anterior Positions—The Remote Foot in Dorso-poste-

rior Positions.—In dorso-anterior positions the near leg should generally be

brought down. A strong argument in favor of this method may be drawn

Fig. 272.—Dorso-posterior position: the hand
is passed in directly to seize the remote foot, the

mother in the dorsal posture (see Fig. 281).

Fig. 273.—The foot is drawn down ; assistance by

means of the hands without is shown.

from these two facts—first, that in pulling the breech through the brim after

turning, it is of great advantage to make traction on the leg which will come

at once to the front behind the symphysis, and secondly, by this means the

fetus never loses its dorso-anterior position. But in briuging down the upper

foot the child's face is turned to the front, requiring a subsequent rotation of

the trunk to bring about a dorso-anterior condition, which is required at a

further stage of the extraction in order readily to deliver the shoulders and

head. This will best be demonstrated by consulting the two series of fig-

ures (Figs. 266-270) illustrating the stages of the procedures here set in

order. It will be seen that one evolution is simple and that the other is com-

plicated ; that in one case the rotation of the body on its long axis is entirely

avoided ; and that a very important consideration argues for the simpler pro-

cedure—namely, that the chances of throwing the arms above the head are

materially lessened by the method of traction on the near foot. When there

is firm contraction of the uterus it is rightly objected that pulling on the near

foot will more tightly wedge the parts, and that it will be necessary to push

the head higher up in the iliac fossa in order to loosen the obstruction. But
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in the presence of such relaxation as would justify version the simpler method

is advisable.

In dorso-posterior transverse positions the remote leg should be brought

down. Here the back of the child is al the rear, and traction on the upper

leg after the change in the long axis has been effected will bring aboul an

anterior position of the dorsum of

the child. To secure this condition

promptly, the upper leg is the one to

seize, as shown by our graphic argu-

N^jr

>

Fig. 274.—Tract imi is made diagonally across

the mother's pelvis to dislodge the breech ; the leg

brought down is now the anterior leg. Pig. 275.—The child s l
i

j >s farther down.

incuts (Figs. 272-275). As one pulls on the remote foot the body rolls over,

the upper buttock follows over a course toward the front and becomes lower

than its fellow, while the spine is strongly curved. Imagining the fetal trunk

to be a flat block of wood, the traction on the upper or sacral corner of the

block forces the diagonal, or opposite, corner—the impacted shoulder—to rise.

.1 Single Foot.—The advantage of bringing down one foot instead of both

feet is that the second leg applied along the fetal trunk ensures a larger mass

(made up of the breech and the Hexed thigh) by which the cervix will be

wedged more fully open for the benefit of the larger after-coming shoulders

and head, than will be the case where this wedge is decomposed and both legs

arc brought down, leaving a dilating mass of the calibre only of the child's

hips. The circumference of the hips, with both legs down. i< somewhat over

25 centimeters (10 inches), while that of the breech, with one leg up. i- 28 to

30 centimeters (11 to 12 inches).



484 AMEBICAX TEXT-BOOK OF OBSTETRICS.

Both Feet.—When the cervix is widely dilated, when the most rapid ex-

traction is called for, or when the uterus is not well relaxed, both feet may be

brought down. The middle finger is passed between the child's ankles when

seizing both feet, and the other fingers surround the ankles. If seizure of

the foot is difficult or if straightening of the leg is impeded, the leg may be

brought down by making pressure in the popliteal space, thus flexing the

thigh alongside the trunk toward the

back and side of the child and giving

more space in which to pull down the

foot (Fig. 280). In some cases the

finger may be hooked over the knee,

and the knee drawn downward in a

Fig. 276.—Dorso-posterior position : the rear leg

lias been brought down.
Fig. 277.—The child's breech enters the pelvic

cavity.

flexed condition, extension of the foot being effected farther down in the birth-

canal, but usually this method is troublesome.

In all the above difficulties the outer hand supplements the work of the

inner hand, pushing or feeding the desired part within reach of the fingers

working in the uterus.

Choice of Hand.—No stress is laid on the choice of hand, because the

feet of the child usually lie within equally easy reach of either hand, near the

center of the uterus. The hand that is most readily used depends somewhat

on the position in which the patient is to be delivered. In general one chooses

that hand which, in a given case, will most conveniently pass in to the leg to

be brought down, in such a way that the sensitive surface of the fingers will

be turned toward the part to be examined and grasped—the palm toward

the child's abdomen. Thus in the case shown in Figure 261, the patient
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in the dorsal posture with the fetal abdomen to the rear and the feet to the

mother's left, the lefl band works mure easily into the deep hollow behind

the child. In dorso-posterior positions, or in cases of pendulous abdomen,

there is often difficulty in passing the hand into the cavern above the sym-

physis because of the troublesome backward bend :it the wrist-joinl (Fig. 272 .

In such conditions the latero-pr posture is of value, in combination with

the expedienl of passing the hand along the lower lateral wall of the uterus,

the patienl lying on thai Bide on which the child's feel aresituated (Fig. 281 .

Preparations for the Operation.— Internal version may be lertaken in

an emergency with no assistant except a nurse, bul one works at a great dis-

advantage, and would prefer to have one medical man as anesthetizer, and a

second to assist, besides the nurse, who

will have enough to do in carrying oul

directions that may be given her.\mjft Whenever possible the operation should

A ff^mL '"' performed on a table. A large ene-

ma .should always be given. The cath-

eter should be used if sitting on the

chamber and the application of hot

cloths to the vulva fail to induce an

evacuation of the bladder.

To prevent undue soiling of the bed,

the floor, or the operator's person— for

this is one of the bloody operation

some ample receptacle, such a- a pail,

dish-pan, or child's bath-tub, should be

placed on the floor, and to guide the

fluids into the vessel a Kelly pad. or

a waterproof, or table cover, or -nine

newspapers under -licet- should be

dps. ( )vcr these

and next to the patient a sterile towel

or one wrung out of an antiseptic solution should be laid. The operator pro-

tects his clothing with a rubber apron or by a sheet tied under the arm-.

A well-equipped instrument-table will contain a large basin of hot water

for the scrubbing or to resuscitate the child, a basin of antiseptic solution in

which the uterine douche-tube, connected with a filled douche-bag, may con-

veniently lie; green soap and brushes; gauze or towels to be used a- sponges

and in seizing the child ; a bandage or strip of gauze 1

; a fillet : scissors : silk

or silkworm gut for tying the cord ; an episiotomy knife for the cervix or

vulva, and forceps for the after-coming head. The assistant who administers

the ether is at hand with restoratives, a hypodermic syringe, and ergot.

* I am indebted to tin' beautiful work of Farabeuf and Vernier for the suggestions from

which many of the illustrations to tins article were made. For all of my cuts photographs

of the pelvis and fetus were taken ami painted over Robert I.. Dickinson .

Fig. -~x.—The child's trunk is fully within

the pelvis, imt farther rotation is necessary to spread beneath tin
bring the leg to the front.*
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Anesthesia is required for all sensitive patients in most of the difficult ope-

rations and whenever complete relaxation of the abdominal and uterine walls

is essential, because the walls of the cavity become tense as the hand pushes in,

and may take on a more or less continuous form of contraction. Narcosis is

usually desirable to relieve the pain of the operation and to prevent struggling

on the part of the patient. It is to be omitted where such favorable conditions

as the open vulva of the multipara, a fully dilated cervix, and flabby and insen-

\

^Be

.""h-~
..

i ^8
-

Fig. 280.—To bring down a foot when it is against

the face the knee may be bent by pressure in the

popliteal space (modified from Farabeuf and Var-

nier).

Fig. 281.—Dorso-posterior position: the hand
passes easily along the side wall of the uterus

to seize the feet.

Fig. 279.—A, traction on the posterior leg : the

lower arrow shows the axis of the inlet, the arrows

to the right, the axis of traction: the buttock is

caught on the brim. B, continued traction is ro-

tating the leg to the position of C. C, traction on
anterior leg: the arrows show that the pull is

nearly in the axis of the brim (modified from
Farabeuf and Varnier).

sitive uterine and abdominal walls are present, or when serious heart disease

forbids its use. It may be discontinued as soon as turning is accomplished.

Ether produces less complete relaxation than chloroform.

In no obstetric operation is thorough antisepsis more urgently demanded.

The operator's sleeves are rolled up nearly to the shoulder and pinned, a rubber

apron or a sheet is fastened about him, and his hands and forearms are thor-



OBSTETRIC Si RGERY 1^7

oughly scrubbed. Then the hair is clipped, :m< 1 the vulva, the inside of the

thighs, and the abdominal wall are lathered with gauze, soap, and 1 * « » t writer.

Scrubbing should be done with a brush after anesthesia is underway. This

cleansing is eminently desirable, because occasional contact with the skin-sur-

face is hardly avoidable. In cases of haste or in an emergency there may only

be time enough to scrub off tin- vulva and to wrap tin- outer manipulating hand

in a clean towel. The desirability of keeping thai hand aseptic is evident from

the frequent necessity for a change of hands by which the outer becomes the

inner hand at a time when valuable minutes would be lost in cleaning a con-

taminated outer hand.

Next, the vagina is well lathered with a wad of gauze and green soap, every

fold being stretched and scrubbed. The douche is then given. If time mid

material serve, each leg should be rolled in a separate sheet and the covering

secured with safety-pins. In our hospital work the patient wear- a pair of

combination stocking-drawers tied about the waist. The sheet-sling i Fig. 282

is employed when working short-handed. A clean towel, or one wrung <>ut

of an antiseptic, on a chair or table, holds the instruments, which have been

wrapped in another towel, and which have been boiling ten minutes while the

patient was being shaved and anesthetized.

Posture of the Patient: Flexed Dorsal Posture.—Usually the patient is laid

with buttocks close to the lower end of the table or across the bed, her thighs

Hexed and supported by assistants, or, in cases in which the operator works very

Fig. 282.—Sheet-sling applied broadly and properly to shoulders and tied below and outside the ki

thus the knees are held apart, und the patient can elevate the feet very little.

short-handed, by the sheet-sling (Fig. 2S2). The shoulders may be low; a

pillow under the hips covered with water-shedding material will lift the pelvis

advantageously, and a light blanket protects the body from chilling. This

posture is most commonly employed, because it is the only one that allow- free

play to the outer hand; the chances of infecting the outer hand are lessened :

if working alone, one can better direct the anesthetic and watch the breathing ;

and extraction can bo completed in the position in which version ha- been

accomplished. By reference to the series of tans of postures it will be seen
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(Figs. 296-301) that, with the thighs nearly full flexed, for internal version

the route to the fundus is direct.

The Hanging Dorsal Posture.—When extracting the after-coming head,

or whenever additional space in the conjugate diameter of the brim is

demanded,—6 to 9 millimeters (\ to § inch),—the thighs may be extended to

their utmost over the edge of the table or bed. This is the hanging dorsal

or Watcher posture (Figs. 294 and 299). It will be seen that the axis of

traction at the inlet in this posture is almost directly downward.

Fig. 283.—Sheet-sling, in shawl shape, bearing on the shoulders rather than on the neck. Before and
after using (see Fig. 282).

Arched Dorsal Posture.—For convenience of access to the fundus from

below, and for better relaxation of the uterus, the combination of the inclined

dorsal, or Trendelenburg, and the hanging dorsal, or Walcher, postures is

efficient. The patient is so hung over the incline of the operating table that

her sacrum rests on its upper edge, or else she is made fast to the back of a

tilted chair, as fully described on page 502 (Figs. 294 and 300). This

posture has some of the relaxing tendency of the knee-chest attitude, and

furnishes a straightened birth-canal with a vulvar opening at a most con-

venient height.

Latero-prone Posture.—If the patient is placed on her side, as is advisable

in dorsoposterior positions, it should be on the side on which lies that end

of the fetus which it is desired to bring down ; that is, when the breech is

to the right the mother should be placed on the right side. By this method

the operator stands behind or in front of the patient in such a way that he

faces in the same direction as the child. The necessity for the operator to

assume these positions is somewhat less imperative if he proceeds by slipping

his hand beneath the child along the lateral aspect of the uterus, since he

can then easily pass his hand in either direction (Fig. 284). This method is

particularly available in dorsoposterior positions and in cases of pendulous

abdomen, because in these one can reach into the bay-window-like uterine

cavity above the pubes to seize the feet without that distressing backward

bend caused by the overextension of the wrist-joint about the symphysis
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thai i- required in operating in the dorsal position (Fig. 'l~'l\. The right

band would naturally be employed with the patient on her right Bide, and

vice uersd. Later, when the feet have been drawn well down into the

vagina, the patient may be turned over on the back to facilitate the external

manipulations necessary to complete the turning.

Knee-elbow Posture.—This attitude should l>e chosen in difficull cases

when the presenting part- are snugly fitted into the inlet. It occasionally

yields brillianl results, rendering version possible when the fetus could not

lie dislodged in any other posture >>t' the n i ut her Fig. :;i ii ,. One of the dis-

advantages of this posture is

that unless the mol her lie sup-

ported anesthesia is not avail-

able. The writer bas been able

to hold patients in this position

by swinging a sheet between

the hacks of chairs placed on

either side of the bed, directing

the patient to bend herself

double over this hammock, and

operating over the toot of the

bed near which she knelt.

Trendelenburg Posture.—
This posture is available for

anesthesia, tot' which the knee-

chest attitude is almost out of the question. The necessary inclined plane

is easily improvised by turning a chair on its face, as shown in Figure

If internal version is to be done in this attitude, a chair without rungs must

lie used, the buttocks must lie against the back edge of the chair—eat. and

the thighs be tied to the back legs to allow working space between the thighs.

As a general rule, it is wise for the operator to use that position with

which he is most familiar.

The squatting position in its most extreme form, when the thighs are

strongly applied to the sides of the abdomen, is said to have some effect in

diminishing the transverse diameter and increasing the longitudinal diameter

of the uterus, and might be tried before other measures.

Examination.—Whenever external examination has left any doubt a- to

the exact position of the child, the fingers, or even the whole hand, p:
--

into the uterus will yield the desired information. During this search the

rati' of pulsation of the cord may cautiously I"' determined and a low im-

plantation of the placenta be recognized.

Steps offlie Operation.—The steps of the operation art' tour in number:

(1) The introduction of the hand
; (2) recognition and seizure of one or both

feet
; (3) turning of the child

; (4) extraction of the child.

After completing the preparations just described and having confirmed the

diagnosis of position, the obstetrician determines which hand to use and which

Fig. 284.—Lateral posture tor version: the band is

passed along the Bide wall of (Ik- nterns t" t!

tor adapted to dorso-posU-rinr positions.
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foot to seize, and whether to pass the hand along the back or front or along-

side of the fetus. He nooses a fillet on the child's wrist if the arm is in the

cervix, and he proceeds with the first step of the operation, which is the

—

Introduction of the Hand.—The sterile hand is anointed on its external sur-

face with vaselin, unless a lubricating antiseptic solution is used, such as 1 per

cent, creolin or lysol ; the tips of the fingers and thumb of one hand are so

placed together as to form a cone ; the vulva is drawn wide open with the fin-

gers of the other hand, the operating hand being slowly pressed through the

vulva by a rotary motion. To pass the hand in front of the fetus the elbow

should be brought down low, even if it is necessary to kneel to do so. To

pass the hand in behind the child, the fingers should be slipped up to one side

of the promontory, which may seem to jut further forward than normal be-

cause it can be so plainly felt. The operator should push steadily but gently

through the cervix, and having passed that opening should flatten out the hand

and " slowly slip it along without violence, without hesitation, steadily upward

to the fundus, interrupting its progress only if a contraction commences, and

quietly awaiting its passing away before further advance."

If the membranes are unruptured, it is advisable to break through them a

short distance within the cervix, unless pulsating loops of cord are detected.

In the latter case a new and more circuitous path toward the foot may be

chosen before rupture. One is loath to let part of the waters drain away, with

the possibility of bringing the cord down, but when the hand is passed deep

between the membrane and the uterine wall, it is difficult or impossible to

determine quickly what part one seizes through distended membranes. Work-

ing within the amniotic sac leaves an important natural covering on the uter-

ine wall and protects the uterus against contact and infection.

The operator's fingers are held together to prevent the cord from slipping

in between them. The hand may keep to the side of the child's body (Fig.

281), particularly in oblique cases, to avoid the cord, as the latter is easily

compressed if the hand is passed roughly across the child's belly. Compres-

sion of the cord is avoided whenever possible ; if unavoidable, the remainder

of the operation is hastened. " From the time one commences to penetrate

into the uterus, happy to be able to push aside the engaging part, always

watching to employ a force that is moderate, but continued and real—the

other hand, free to act without, is applied over the fundus to slide the breech

downward and to bring it to meet the hand within. Without this support

the upward pressure of the inner hand might rupture the uterus or tear it

from the vagina " (Farabeuf and Varnier.) When the hand has been intro-

duced along the child as far as the navel the knees will be encountered. The

feet are usually found near the fundus, applied to the child's breech. In a

few instances the feet of the child are against its face, or its knees are within

easy reach of the entering hand ; under such conditions the fingers need make

but a short excursion into the uterine cavity. In most cases, however, one

must push on frankly and fearlessly to the fundus, and need not hesitate to

slip the arm into the vulva up to the elbow, in order that the finger-tips may
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reach well beyond the fetus ( Fig. 261 . and readily curved backward to secure

a firm hold on the Peel
;
"lacking this there is no easj One wanders

vaguely below the level of the feet, hesitating. Deep in the uterus, on the

contrary, one readily seizes the feet, and from thai moment i- master of the

situation" (Dubois; see Figs. 266, 281). The early mistake of students and

practitioners "ii the manikin, and of internes in the wards, according to t 1 •
<

-

write!-'- experience, is to waste time in half-hearted and fruitless attempts to

seize parts of the infant out of reach.

Seizurt of the Foot.— At this stage the operator should pause to examine the

large Dumber of limbs that seem t<» be crossed in front of the child, in order

to distinguish the hand from the foot, and, if desired, between tin- near and the

re te l'"<>t. The foot is readily recognized by the large knob of th<- heel.

The flexed knee points toward the head, the Hexed elbow toward the breech.

Nothing need hurry one except the numbing of the operator's hand under

pressure. It is embarrassing to pull down an arm. It' but one foot is found,

it should be seized
;

it' both feet can be had and the cervix is wide. both may

be brought down. The foot is to be

seized between the bent index and the

middle finger, one over the projecting

heel, the other over the arch
| Fig. 268

1,

or, indeed, in any possible manner

(Fig. 273).

Turning.—The operator now draws

the leg downward to the sacral hollow

and across the patient's body in the

direction of the child's head (Fig. 273).

If the breech is to enter the pelvis on

the mother's left side (Fig. 262), he

should pull across to the right, while

at the same time the external hand is

pushing the head up toward the fundus

with considerable vigor (Fig. 264).

The assistant's hand may well be em-

ployed, meanwhile, in pressing the

breech downward. After the foot has

been drawn well downward and ver-

sion cannot yet be effected, before

attempting to grasp the other foot one should secure the first foot with a

fillet passed by means of a catch-forceps (Fig. 285 up over the wrist of that

hand of the operator which holds the foot, and fastened about the ankle.

Failing still, the inner hand let- go the foot : the outer hand, steadying the

breech and pushing downward, slip- along to the shoulder and head and

pushes up between the pain-, returning to pull upon the leg. Or, better, a

fillet made fa.-t to the foot i- seized by the outer hand, which draws the toot

down through the vulva, while the inner hand i- pushed deep in t<> lift up

—A catch-f • s the loop of band-

age to Blip it up <>wt the ankle.
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the shoulder and head, the assistant meanwhile helping as he may exter-

nally ; but all the precautions we have mentioned should carefully be

observed to avoid injury to the uterine wall.

If, in any of these procedures, an arm slips down or a hand is brought

down by mistake, a noose is made fast to the wrist in order to prevent the

extension of this arm and its elevation above the head during extraction.

In some cases when the child is in the transverse position the humerus may

be used as a lever to shove the shoulder up and along. The hand inva-

riably becomes numb in a short time, and must be changed for the other

hand. The operation is complete when the child's breech is engaged in the

pelvic inlet. To bring the feet through the vagina and out of the vulva, one

will have to resort to seizure with a towel, or to the noose about the ankle,

the slippery skin of which not affording a good hold to the tired hand.

Immediate Extraction versus Delay.—Having completed the version, one

carefully examines the fetal heart and considers the mother's general condi-

tion, to decide whether the child shall be delivered at once or whether its

expulsion shall be left to nature. In any condition threatening grave danger,

such as excessive loss of blood from placenta prsevia, threatened rupture of the

uterus, slow or very rapid fetal heart (near 100 or close to 200), immediate ex-

traction is advisable. When the cervix is not sufficiently dilated, when mother

and child are in good condition, and when there are no indications for imme-

diate extraction, the patient may be allowed to pass out of anesthesia, and the

uterus may be expected to expel its contents with its ordinary promptness.

N^*^

Fig. 286.—Frozen section of a patient who died of rupture of the uterus (Zweifel) : the anterior leg is

partly delivered, the trunk fills the pelvic cavity snugly, and the arms and head are located in the elon-

gated uterus high in the mother's abdomen.

Extraction.—In the section on breech delivery (Vol. I., p. 520) will be

found a full description of the different methods of extracting the child

when once the child's breech has been brought within the cervix. After a

troublesome version, and in any case where much traction on the breech has

been required, the arms are likely to be found in the most difficult position to

extract—namely, above the head. The frozen section (Fig. 286) of a patient

who died with a ruptured uterus shows the disturbed relations of the arms.

In the ordinary method of extraction the trunk is carried sharply to one

side, the posterior shoulder is brought as nearly as possible into the sacral hoi-
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low, and the bands are slipped along the back of this post

the operator's finger-tip can reach n|> near the elbow t<» Bwing

the chest <>i" the child. This manipulation, as will be seen in

effective when the elbow can be brought

below the inlet, and. as a rule, only

then. It is the procedure usually ad-

vised in text-1 ks. The w riter suc-

ceeded in unlocking some very difli-

cult cases by the method advised by

Barnes. He swings the rear shoulder

well backward, passes that hand who.-c

shoulde

the arm

Figure

r until

across

287, is

Fro. 287.—The usual method of swinging an ex-

tended arm across the child's chest to extract it.

Pig. j-\—Rotation of the trunk t<> bringon
der toward the sacrum.

palm most conveniently lies against the child's back, forward under the pubic

arch into the vulva, along the child's back and shoulder, following down the

Pig. 289.—The hand passed In under the pubic arch along the arm sweeps the elbow across the ehUd'a
face (not on the same Male a> the preci d

humerus as near to the elbow as possible ( Fig. "Jsi)). Pressure with the finger-

tips now swings the elbow across the face in fronl <>f the promontory and toward
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the upper chest of the child. The writer slips in the other hand along the

child's abdomen to extract the arm. The hands are then applied flatly against

the sides of the trunk and the body is rotated in order to bring the other

shoulder toward the promontory (Fig. 288). This maneuvre is repeated on

the remaining arm, the operator using the other hand ; but usually a deadlock

is caused by the jamming of the elbow of the child between its face and the

- Y

Fig. 290.—To enable the elbow to pass over the promontory the face must get out of the way. The left

hand of the operator therefore rotates the head to free the elbow.

promontory. This difficulty may be overcome by firm pressure with the inner

fingers at the same time that the outer hand seizes the occiput (Fig. 290),

shoving the. latter in the opposite direction from that in which the inner fin-

gers are pushing. This manipulation causes rotation of the head and an ex-

cursion of the forehead in the direction in which the elbow is attempting to

move; besides, there is an appreciable diminution of the resistance to the

flexing of the arm.

Should this maneuvre fail, the child must be rotated through three-quar-

ters of a circle, so that the arm shall be left behind, as it were, as the body is

swept around, thus bringing the arm across the chest. A deep reach will

secure the elbow. One must expect, in this procedure, to have the child run

considerable risk, on account of the dangerous torsion to which the neck is

subjected if the head does not freely follow the body-rotation.

It is claimed that an additional length of true conjugate can be obtained

by the Walcher posture, whereby the thighs are drawn as far backward as

possible, the patient lying on the edge of the table or the bed (Fig. 299).

Neglected or Impacted Cases.—Considerable judgment will be required in

determining how far we dare proceed, and much tact must be exercised in our

manipulations, in cases where the uterus has fitted itself firmly about the child.

A uterine wall in apparently tonic spasm will sometimes relax. The knee-

chest posture or anesthesia to the surgical degree with the patient in the lateral

or the Trendelenburg posture is necessary to secure the utmost relaxation.
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The feel of the <
* 1 1 i 1 < 1 are drawn down while its head is pushed up by one of

the methods previously described. In case of failure, or in thoa here

impaction of ;i dead child with permanent contraction of the uterus renders

further attempts dangerous to the mother's life, embryotomy is in order.

Decapitation is tin- easiesi procedure. Symphysiotomy or Cesarean section

may be considered where the pelvis is narrow and the child is living.

The Posture of the Patient in Obstetric Operation

There is a definite and practical value to the obstetrician in the knowl-

edge of the mechanical effects that are produced on the pelvis by different

postures of the parturient on the birth-canal as a whole.

1. Posture will notably alter the shape of the pelvis in late pregnancy.

•_'. [ncrease of the available room in the entire pelvic cavity cannot be

brought about, since a posture which lengthens the conjugate of the inlet

shortens the conjugate of the outlet, and vice r<,-*<i.

3. To obtain the longest conjugate at the inlet the hanging dorsal posture

is to be employed. The gain i- nearly 1 cm. ( .1 of an inch .

4. To obtain the longest conjugate at the bony outlet the full-flexed

dorsal posture is necessary. The increase promises to be from 1.5 to 2 cm.

(
| of an inch).

5. To obtain the straightest birth-canal, the arched dorsal and the full-

flexed dorsal postures are desirable.

6. To give freest access to the interior of the fundus of the uterus, post-

ures are desirable in this order—arched dorsal, lateral, full-flexed dorsal.

The various postures are these :

1. Straight Dorsal Posture.—Full length on the back, with the legs

Pig. •J'.M. — Straight dorsal posture. Note the lumbar arrhing.

extended. Employed in abdominal palpation and external pelvimetry

(Figs. 291 and 296).

2. Flexed Dorsal Posture.—On the back, the buttocks eitheral the edge

of the table or bed. or about 25 ••m. (10 inches) away, the feet on the edge.

Employed in vagino-abdominal examination, internal pelvimetry, catheter-

ization, the perineal stage of labor, to relax the pelvic floor in the perineal

stage of forceps extraction ;
in external version ;

bipolar version : manual

dilatation of t he cervix (Figs. 292 and 297).

* The full literature to date is given in the Amor. Jour. Obstetric*. Dec., 1898, and June,

1899; articles by K. L. Dickinson.
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3. Full-flexed Dorsal Posture.—On the back, the hip-joints and knee-

joints strongly flexed, the knees as near the shoulder as feasible. Employed

Fig. 292.—Flexed dorsal posture—feet on table.

to enlarge the outlet of the bony pelvis for midway and low forceps oper-

ations ; for internal version ; for operations on the cervix and perineum
;

Fig. 293.—Full-flexed dorsal posture—knees toward shoulders.

and for curetting. Either of the two latter has been called the lithotomy

posture (Figs. 293 and 298).

4. Hanging Dorsal or Watcher Posture.—On the back, the lower end

of the sacrum on the edge of the table, with or without a cushion beneath

Fig. 294.—Hanging dorsal posture.

it ; the lower limbs hanging downward without support. Employed to

enlarge the anteroposterior diameter of the inlet for high forceps operation

or for extraction of the after-coming head (Figs. 294 and 299).
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5. Inclined Dorsal or Trendelenburg Posture.—On the back, mi an

incline, the downward dope from knee (or heel) i" shoulder. Employed

to make the intestines gravitate from the pelvic cavity toward the upper

pari of the abdominal cavity. In laparotomy for ectopic gestation, reposi-

tion of prolapsed cord, ( lesarean section ( E ig. 305).

ii. Arched Dorsal or Mercurio Posture.—On the back, the pelvis higher

than the shoulders or knees (being a combination of the inclined dorsal and

the hanging dorsal), the sacrum resting <>n the apex of the slope of the

operating-table or on the back of the Beat of a tilted chair on its face, the

lower limits swinging clear. Employed for high forceps extraction where

Fig. 295.—Arched dorsal posture.

an enlarged inlet is needed; for internal version when' a straight canal and

accessible fundus and relaxed uterus are desired ; for reposition of the cord

(Figs. 295 and 300).

7. Lateroprone or Sims' Posture.—On the left side, the left arm behind

the patient's hack, the face and right shoulder and right knee near one side

of a table, the buttocks just overhanging the other side, at a point about 15

cm. (6 inches) from the lower end of table, the right knee on the table. Em-

ployed for tamponing the vagina and cervix ; for internal version at times.

8. The Knee-chest Posture (Campbell's).—Kneeling on the lied with the

knees a little separated, with thighs perpendicular, with chest on the bed,

arms spread apart, and face turned to one side. Employed for tamponing

the vagina and cervix ; for reposition of the cord ; for placing a bag within

the cervix; or passing the bougie; for reposition of the retroverted uterus

in early pregnancy or the puerperium.

9. Half-sitting Posture.—On the front v^r of a chair, leaning backward.

Employed for internal ballottement ; in bed or on chair during labor, to

strengthen the downward pressure.

10. Squatting Posture.—The thighs arc applied laterally to the abdominal

walls. Employed to make pressure on the pole- of the ovoid in transverse

presentations.

Inclination of the Pelvis; the Uorizo-conjugate Angle; Contour of the

Birth-canal.—With the patient in the upright position, the angle between

the true conjugate and the horizon is between 55° and 60°. The degree

of pelvic inclination in the upright position not only differs in individual-.

but is also affected by the relative position of the lower limbs. With the

32
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Fig. 296.—Straight dorsal posture with extended thighs. The black line indicates the conjugate of the

inlet. The birth-canal is shown in nearly full dilatation.

k-
Fig. 297.—Flexed dorsal posture—feet on table. The angle between plane of inlet and horizon is

enlarging, as compared with Fig. 296, and the uterine cavity is more accessible.

Fig. 298.—Full-flexed dorsal posture. Increased angle between inlet and horizon. Accessible birth-canal,

but conjugate of brim shortened 1 cm.
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Fig. 299.—The hanging dorsal or Walcher posture. Lengthening of the conjugate of tbe brii

^

Fio. 300.—The arched dorsal or combined Trendelenburg-Walcher posture.

Fie 801.—Knee-chest posture.
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knees touching, or during marked abduction and out-rotation, there is

increase of pelvic inclination ; it is at its least during moderate abduction

and slight in-rotation. " The size of the angle between the conjugate and

horizon may be of diagnostic importance in drawing our attention to certain

pelvic anomalies. Moreover, an alteration in the axis of the uterus and of

the fetus often depends on the altered direction of the plane of the inlet."

It is also to be noted that all these relations change by very simple

alterations of position, and therefore the influence of pelvic inclination on

the course of labor is distinctly lessened. It was formerly overestimated.

But it is of practical value to the obstetrician to understand clearly how the

direction of the plane of the inlet is altered by various positions of the body

and by what methods these may be influenced.

Straight Dorsal Posture.—The angle of the plane of the inlet to the

horizon is 30°. The lumbar curve is very marked.

Flexed Dorsal Posture.—With the knees. strongly flexed and the heels

close to the buttocks and the knees drawn moderately far apart, the angle

between the true conjugate and the horizon in front, or beneath, is 40°.

The vagina from hvmen to fornix will trend downward, being nearly at

a right angle with the long axis of the uterus ; but depression of the peri-

neum by the introduction of the hand will give an angle between the lower

part of the birth-canal and the upper part of the birth-canal of about 120°.

The abdominal walls will be relaxed.

Flexed Dorsal Posture.—The knees are carried as near to the shoulders

as possible. The angle between the conjugate and the horizon beneath will

be about 60° with the knees wide apart. The symphysis is driven nearer

to the promontory, the iliac bones swing on their rear joints, reversing the

conditions shown in Fig. 299. The depressed posterior vaginal wall will

fall more nearly into line with the posterior wall of the upper part of the

birth-canal, the angle being wider than a right angle. There will be some

lateral pressure on the uterus, but in front the abdominal walls will be

fairlv relaxed. For ordinary delivery under anesthesia, after the head has

passed the brim, this is the most available position and measurably straightens

the birth-canal. In operations on the perineum and cervix nothing better

has been devised.

Die Hanging Dorsal or Watcher Posture.—The buttocks are brought to

the edge of the table or bed, the legs allowed to hang over, bending back-

ward at the hip-joint as far as possible. The lower end of the sacrum must

be at the table's edge. A pillow is placed beneath the sacrum. In this

position the plane of the pelvic inlet comes quite close to the horizon, with

an average angle of 10° to 15°. The depressed posterior vaginal wall

comes nearly in line with the posterior uterine wall, and we have a birth-

canal which is as straight a cylinder as it ever can be, while at the same

time the conjugate of the brim is lengthened on an average 0.9 cm. (-| of an

inch). There will be some tension on the abdominal walls, so that manipu-

lation through them is not so easy as in other positions.
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The objection to this posture is that the direction of traction is straight

toward the floor, and the operator musl work from below.

Effect of Postun on the Diameters of th< Pelvis.—The transverse diam-

eters are not affected l>v posture. The conjugate of the inlel is lengthened

by the hanging dorsal posture, shortened by the full-flexed dorsal posture.

The reverse is true of the outlet. There is much more alteration obtainable

by posture on the outlet diameter than on the inlel diameter. When we

speak uf a gain of a scant centimeter from the hanging dorsal posture, the

comparison is made between this posture and the full-flexed dorsal, nol

between it and the straight dorsal; bul this is fair, because the usual atti-

tude for high forceps extraction or delivery of the after-coming head has

been heretofore the flexed or full-flexed one. The gain is greater in tlat-

Stra/ght dorsa/

/fang/ng dorsa/

Fig 302.—Pulling down of symphysis and longer vera in hanging dorsal posture (KQttner

tened pelves than in normal pelves. The gain is far greater in women at

term than on the cadaver of the non-puerperal woman. The changes in the

saero-iliac joints during pregnancy permit the weigh! of the legs 24 to 30

kilograms—33 pounds) to swing the iliac hones on a pivotal point which is

located 1 cm. to the rear of the middle of the second sacral vertebra. Taking

the sacrum as a fixed point, the symphysis may he said t<> wander up and

down, as shown in the diagram (Fig. 302). One centimeter of motion on

the part of the symphysis affects the vera 3 mm. It is said that in flat pelves

down to 7 cm. and in generally contracted pelves down to 7.5 cm., sponta-

neous labors in vertex presentations arc rendered possible. Here should he

* Tho history of iliis posture, the controversies ami literature are given fully in Amur. Jour.

Obstetrics, June, L899.
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placed also normal pelves with abnormally large children. Even in greater

relative disproportion where spontaneous delivery is not to be expected opera-

tive procedures are rendered easier and the child's chances bettered. Coinci-

dent with this alteration iii the relative location of the symphysis, rotation of

the symphysis takes place about a transverse axis passing through its middle

portion. Thereby, as the symphysis rises, its upper edge approaches the

promontory, whereas the lower border goes further and further away from the

sacrum (Fig. 302). Conversely, if the legs hang down, the upper edge

//.' Fu ll-flexed

// .' dorsal

'. * Straight dorsal

Hanging dorsal

Fig. 303.—The inlet in the three postures—smallest in full-flexed dorsal, longest in hanging dorsal

(Kiittner).

increases its distance from the promontory, while the lower border approaches

the sacrum.

The Arched Dorsal Posture, Trendelenburg- Walcher, or Mercurio Posture.

—In delivery in a maternity the patient is placed on the Trendelenburg

incline and slid upward* till she balances on her sacrum, the legs hanging

over. In private practice the patient is readily prepared in the following

manner : A plain wooden chair which has a flat back and no rungs between

the rear legs is selected, or one steps on the back rung and breaks it out.

The chair is then placed on its face across the foot of the bed, the back

forming the incline for the Trendelenburg position. A blanket or double

sheet is laid along the chair back and may fall over the chair bottom. If it

is at hand, a Kelly pad may be placed at the angle of the junction of chair

back and chair seat. A sheet is then rolled on the bias to form a loose,

long rope, and an end of the rope is tied to one upturned rear chair leg at its

injunction with the chair seat. After anesthesia is complete and the patient

across the bed, she is rolled onto the chair. Care is taken that the buttocks

rest on the upturned back edge of the chair seat, and that they project a

little beyond the chair seat toward the operator, so as to give him unim-
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peded access to the introitus between the chair's rear legs. The loose end

of the sheel ia passed behind the patient's neck :ui< I in front of th< shoulders
;

thru one draws ou1 :ill the slack and makes fasl this free end t" the rear leg

of the chair on the opposite side ( Fig. 305). Now each knee is grasped and

the lega swung outward until the thighs hang outside "1" the upturned chair

/fanning doraaf

Straight dorsal

^^J^-j^K Full-fUxed dorsal

Symp/iys/a

Fig. 304.—The outlet in the three postures—longest in the full-flexed dorsal iKiittner).

legs. Last of all, the chair is lifted so that the front rests at the ed^e of

the bed. The weight of the lower limbs causes them t<> drop toward the

floor with the knee lower than the hip. Should the chair be too wide t<> give

the complete Walcher position with marked extension at the hip-joint, a

rolled sheet or other pad is slid tip under the sacrum. The patient is now

Fig. 305.—The inclined dorsal or Trendelenburg posture with a sheet-slim; applied to prevent the patient

from slipping. Improvised on a chair turned upside down on its face.

firmly fixed in a position very advantageous tor any operative procedure,

especially for such as require a relaxed uterus
;
the vulva i- at a convenient

height for tlie standing operator : the direction of the canal formed by the

vagina and the cervix, which leads into the uterine cavity, is more direct and

more nearly level than that in any other posture. Anesthesia is allowable.
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EH. Celiotomy for Sepsis in the Child-bearing Period.

Since the first performance by Tait of abdominal section for purulent peri-

tonitis there has been an extremely important development, especially in the

last decade, in the scope of pelvic and abdominal surgery for septic inflamma-

tions during the child-bearing period.

Regarded at first as a procedure analogous to opening an abscess anywhere

on the body, the whole abdominal cavity being looked upon as an abscess-

cavity and the abdominal walls as its capsule, abdominal section for puerperal

sepsis has become a generic term of wide significance, including hysterectomy,

salpingo-oophorectomy, evacuation of abscesses in the peritoneal cavity and in

the pelvic connective tissue, removal of gangrenous or infected neoplasms of

or in the neighborhood of the parturient tract, and exploratory incisions.

Indications for Abdominal Section in the Treatment of Puerperal Sepsis.—
It is more convenient to deal generically with the indications for abdominal

section in the course of puerperal sepsis, for the operation is usually decided

upon in practice without reference to what may be required after the abdomen is

opened, the prudent and experienced obstetrician holding himself in readiness to

perform any of the pelvic or abdominal operations detailed above that may
be found necessary when the abdominal cavity is exposed to view and to touch.

In order properly to decide the extremely important and anxious question

for or against celiotomy in the course of puerperal septic fever, the medical

attendant must be familiar with the different forms of sepsis after labor, and

should know which of them are most, which are least, amenable to surgical

treatment. In a general way it may be stated that the operation is demanded

most frequently for localized suppurative peritonitis ; it may be indicated, and

often is, for diffuse suppurative peritonitis ; for suppurative salpingitis and

ovaritis ; for suppurative metritis, if the inflammation extends outward toward

the peritoneal investment of the womb or into the connective tissue of the broad

ligament ; for abscesses in the pelvic connective tissue ; for infected abdominal

or pelvic tumors. On the contrary, abdominal section is contra-indicated or

is not required in simple sapremia ; in septic endometritis of all forms—diph-

theritic,* ulcerative, suppurative ; in dissecting metritis, sloughing intra-uterine

myomata, or in suppurative metritis with the abscess pointing into the uterine

cavity; in phlebitis, lymphangitis, and in direct infection of the blood-current.

One is most likely to perform an unnecessary operation in diphtheritic endo-

metritis (PI. 49). The writer has thus erred several times. By the time that

symptoms justify surgical intervention in this condition it is always too late.

It is extremely difficult to lay down correct rules for the guidance of a

physician in any situation involving so much responsibility, and of necessity so

dependent upon many circumstances, as that seeming to require a very serious

surgical operation in the midst of an adynamic fever with, very likely, pro-

* By diphtheritic endometritis is meant a dirty, grayish- or greenish-brown exudate on

the endometrium, containing mixed micro-organisms, and not necessarily the Klebs-Loeffler

bacillus (see PI. 49).
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found depression, rapid pulse, high temperatun— in short, with everything a

surgeon leasl desires in the face of a major operation.

Firsl and foremost, then, the attendant should avoid the operative t
n

-:ii

-

incut of puerperal sepsis it' possible, and should not Beek an excuse for surgi-

cal intervention merely in the cardinal symptoms of septic infection— high

temperature, rapid pulse, and general depression. He should demand -"me

tangible evidence of those forms of sepsis thai are amenable i" surgical treat-

ment. Bui tlie physician of to-day, while reluctanl to operate upon a patient

under the leasl favorable circumstances and on his guard against unnecessary

ur harmful surgery, musl be prepared in the event of certain symptoms or

complications to operate with the leasl possible delay.

Tims, on the very firsi appearance of symptoms that will justify the diag-

nosis of diffuse suppurative peritonitis, the abdomen musl be opened without

a moment's more delay than is necessary for an aseptic operation. Even with

the utmost promptness the operation will almost always be too late, for the

inflammation extends so rapidly and at first insidiously thai by the time a

diagnosis is possible the progress of the disease cannol lie stayed. The writer

must admit, however, contrary to his former belief and declaration, that an

occasional success is possible by timely surgical interference.

Again, in the presence of exudate, adhesions, or unnatural enlargement of

any pelvic structure, suppuration may be suspected if the physical signs do

not improve and if the temperature, pulse, and general condition indicate a con-

tinuance of septic inflammation. It is hardly necessary to state thai if pus

forms it must be reached and evacuated irrespective of its situation. du-t how

long to wait, however, is a question requiring experience, good judgment, and

a special study of each individual case for its correct answer.

Enormous pelvic and abdominal exudates may disappear
;
adhesions may

melt away ; enlarged and inflamed tubes, ovaries, and uterus may resume their

proper size, functions, and condition on the subsidence of the inflammation :

but iu these favorable cases distinct signs of improvement manifest themselves

in a few days, and the course of the disease is comparatively short. A mere

protraction of septic symptoms is in itself suspicious, along with local signs <>/

inflammation. Without the latter, the same general symptoms, sometimes last-

ing for months, mean phlebitis and infection of the blood-current. In this

form of sepsis an operation can do no good and may do the greatesl harm.

In infected tumors in and near the genital tract the indication for operation

should be plain and the decision easy. The presence of the tumor should of

course be known. On the first sign of inflammation in it. or in the event of

an elevated temperature for which there is no good explanation, the tumor

should be removed. Early operations in these cases have furnished the best

results, ddaved operations the reverse.t In cystic tumor- the likelihood of

Hirst :
" \ diffuse, unlimited suppurative peritonitis iu a child bearing woman cored by

abdominal section"; Medical Nor.--, L894. \ unique case, in the writer's experience.

I The most desperate cases, however, need nol be despaired of. The writer successfully

removed a gangrenous ovarian cysl from a puerpera who was 90 weak that complete anesthesia

was nol attempted. The late Dr. Goodell bad declined the operation a- necessarily fatal.
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twisted pedicle should be remembered, and in every case of childbirth com-

plicated by a new growth the woman should be watched with extraordinary

care to detect the first indication of trouble.

An exploratory abdominal incision should be made, as a rule, only when it

is desired to determine if a pelvic mass, presumably containing pus, is situated

within or without the peritoneal cavity, and if the abscess had better be evacu-

ated through the abdominal cavity or extra-peritoneally. The writer, in the

early period of experimentation with abdominal section for puerperal sepsis,

made exploratory incisions in obscure cases without any local symptoms of

inflammation in the pelvis or the abdomen, and he has seen a number of such

operations in the hands of others. None of these operations yielded informa-

tion of value, nor did they benefit the patients. Consequently, he adheres to

the general rule not to open the abdomen of a puerpera for sepsis unless there

are physical signs of inflammation in the abdomen or the pelvis.

Following these general statements in regard to abdominal section for

puerperal sepsis, it is now more convenient to describe in detail the different

kinds of operations required for the various forms of intra-abdominal septic

inflammations.

Abdominal Section for Intraperitoneal Abscesses and Diffuse Suppurative

Peritonitis.—The situation and extent of localized suppuration within the

abdominal cavity vary greatly. The writer has seen a quarter of the ab-

dominal cavity filled with pus, the huge abscess-cavity being thoroughly walled

off by dense exudate from the rest of the abdominal cavity. A smaller col-

lection of pus about the orifice of the tube is not uncommon. In one case two

or three abscesses the size of an orange were found in coils of intestine quite

far removed from one another and without apparent connection with the genital

tract. In three cases abscesses were found between the fundus uteri and ad-

joining structures—the abdominal wall near the umbilicus in one, the caput

coli in the second, and the sigmoid flexure in the third. In these cases infec-

tion had travelled through a sharply-defined area of uterine wall and had ap-

peared in the same limits on its peritoneal investment. Exudate and adhesions

immediately walled off the infected area, with the result of an encapsulated

abscess between the uterine wall and the structure nearest to it at the time of

inflammation. The treatment of these abscesses consists in their thorough

evacuation, the cleansing of the cavity, and drainage. The cleansing may be

effected by flushing with hot sterilized water, if the rest of the abdominal cavity

can be guarded from contamination. In some cases the writer has avoided irri-

gation and in its place has thoroughly dried the cavities with gauze with good

results. For drainage, as a rule, iodoform gauze will usually be found best.

In certain cases of abscesses near the abdominal walls a rubber tube answers

better than the gauze, and in deep-seated abscesses on the base and the back

of broad ligaments vaginal drainage by means of gauze or rubber tube is much

to be preferred. If the work during the operation is well done, there may be

little or no subsequent discharge, and douching of the abscess-cavities during

convalescence is uncalled for. Occasionally, however, if the abscess-cavity is
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very large and well isolated, daily douching with Bterile hoi water is an advan-

tage. In diffuse suppurative peritonitis the remote < 1 i.-i 1
1> - of -u< •<<•>.- depend-

greatly upon the earliest possible operation, though there are many virulent

cases in which nothing ••mild stop the spread of the inflammation and the

deadly effed of Beptic absorption.

This is not the place to discuss the symptoms of diffuse suppurative peri-

tonitis, but one fad should be insisted upon from the operator's point of view.

It is usually supposed that true diffuse suppurative peritonitis appears early

after delivery ;
it may, however, develop at any time. The writer has Been it

as late as lour weeks after confinement. The woman, who had been up and

about for some time, lifted an older child down a few steps. The effort squeezed

a few drops of pus out of one of the tubes. The abdomen was opened within

twenty hours, but to no purpose. The technique of the operation is simple:

A small incision is made, and the finger is rapidly swept about the pelvis and

abdomen to determine the condition of the organs ; then the irrigating tul>e is

passed into the cavity at the lowest angle of the wound and is Bwept about in

all directions, while the return-flow is provided for by two fingers of the left

hand distending the sides of the wound,- which by the fingers and the irri-

gating tube is kept gaping as though by a trivalve speculum. Gauze

drainage into the pouch of Douglas and the flanks is provided for, and

the wound is left open, or, at most, drawn together by a stitch or two.

Rapidity of operation and the smallest possible quantity of anesthetic are

essential to success.

Salpingo-obphoroectmy for Puerperal Sepsis.—An acute pyosalpinx in the

puerperium is very rare. It is uncommon for acute septic infection after labor

to travel by the tubes alone. Infection usually occurs in the uterine muscle,

the veins, the lymphatics, or the connective tissue of the pelvis. When the

track of the septic inflammation is confined to the mucous membrane ol' the

genital tract, the pelvic peritoneum, in a case serious enough to demand opera-

tion during puerperal convalescence, becomes infected, inflamed, and suppura-

tion quickly follows, so that the operation is usually performed for an intra-

peritoneal pelvic abscess. The tube may be found somewhat swollen, inflamed,

and containing a few drops of pus, and its removal is required ; but the pyo-

salpinx is a subordinate feature in the pelvic inflammation. It is the more

subacute case, not usually requiring operation in the conventional period ot

the puerperium, that results later in a typical uncomplicated pus-tube.

Ovarian abscess is more common than pyosalpinx. The writer has seen the

infection travel to the ovary, both by the tube and by the connective tissue or

lymphatics of the broad ligament. In the latter case the whole ovary may be

infiltrated with a thin sero-pus of a particularly virulent character, and, unfor-

tunately, in excising the ovary the exposure of the infected pel vie connective

tissue in the stump almost surely leads to infection of the peritoneal cavity and

to a diffuse suppurative peritonitis.

The commonest indication for salpingo-oophorectomy is furnished by a pus-

tube antedating conception. The strain of labor excite- a fresh outbreak 01
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inflammation or leads to its spread, and the persistence of septic symptoms with

the physical signs of pelvic inflammation justifies operative interference. In one

exceedingly instructive case under the writer's charge an operation was per-

formed on a presumptive diagnosis of old pus-tubes, the diagnosis being based

mainly upon the patient's history and the existence of serious septic symptoms,

with tenderness on abdominal palpation over the region of the tube and ovary.

The uterus was much too high in the abdominal cavity to permit of a satis-

factory pelvic examination of the uterine appendages. On opening the abdo-

men a pyosalpinx was found. The patient recovered.

There is nothing peculiar in the technique of these operations. They differ

in no respect from similar operations upon non-puerperal patients. The ques-

tion of removing the uterus along with the tubes will, however, arise rather

more frequently than in the non-puerperal woman, on account of the infection

of the endometrium or of persistent metrorrhagia.

Hysterectomy for Puerperal Sepsis.—The latest development in celiotomy

for puerperal sepsis is the removal of all the pelvic organs and structures that

can be removed when the septic inflammation or suppuration involves the

uterine muscles and the broad ligaments. Every physician who has seen many

cases of puerperal infection during operations or post-mortem is aware that there

are some in which the mere removal of infected tubes and ovaries or the evac-

uation of pelvic abscesses cannot be expected to save the patient. There would

be left behind areas of infected and infiltrated broad ligaments that would

surely communicate infection to the peritoneal cavity, or there would remain

foci of suppuration or infection in the uterine body that must surely spread to

the peritoneum or must result in septic metastases. The only hope for the

patient in such cases lies in the entire removal of all infected areas, leaving

behind in the pelvis a healthy, non-infected stump. To effect this result the

JFig. 306.—Hysterectomy for purulent salpingitis (Hirst).

excision of the uterus, the broad ligaments, the tubes, and the ovaries is re-

quired. In addition to these cases there are others in which, if the tubes and

ovaries must, be excised, the uterus might be removed with advantage, on

account of an infected endometrium or of persistent metrorrhagia. Figure

306 is an example of such a case. The young woman from whom the speci-

men was removed had a double pyosalpinx following a criminal abortion. For

seven weeks she had been bleeding persistently and at intervals had a foul-

smelling discharge. Although the body of the womb was healthy and the
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endometrium was alone inflamed and infected, it u:i- obviously wiser to remove

.•it ( e all source of the trouble rather than to excise the tubes and ovarii - and

then to treal separately al some trouble and risk an organ thai had become en-

tirely superfluous. The result justified the procedure. There may also be such

widespread Biippuration and disintegration of the broad ligaments, along with

tubal inflammation, thai the complete removal of all the infected area is more

Pig. 807.—Suppurative cellulitis "f broad ligament; hysterectomy (Hirst).

easily accomplished, especially as regards the control of hemorrhage, by a hys

terectomy. Figure 307 represents such a case. In this woman a pyosalpinx

antedated conception. Labor excited fresh inflammation. The infection spread

from the tube downward through the connective tissue of the broad ligament,

resulting in a partial destruction of it, in a thick infiltration at its base, and in

Fig. 808.—Suppurative and ulcerative metritis, salpingitis
;
hysterectomy I

Hirst).

an abscess between its layers, closely hugging the whole of one -ale of the

uterine body. It was obviously impossible to remove the infected area here

without removing the womb as well. The operation, though undertaken under

the most discouraging circumstances, was successful.

There can be no doubl as to the necessity of hysterectomy in such a case :i-

that represented in Figure 308. There were abscesses in the uterine wall directly

under the peritoneal envelope about to break into the peritoneal cavity
j
one,

indeed, did rupture during the operation. There was a septic ulceration at the
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placenta site so nearly perforating the uterine wall that by a light touch dur-

ing the operation the forefinger passed into the uterine cavity. There was also

a pyosalpinx in this case that, judging by the history, antedated or was coinci-

dent with impregnation. The operation saved the patient.

Indications for the Operation.—The indications for hysterectomy during

puerperal sepsis are furnished by the condition of the pelvic organs when they

are exposed to sight and touch after the abdomen is opened. The three cases

described above are the types calling for hysterectomy. It is not often possible

to determine upon hysterectomy before the abdomen is opened, but it should be

remembered that in any abdominal section for puerperal sepsis hysterectomy

may be necessary. The careful obstetric surgeon therefore should be provided

Fig. 309.—Suppurative ovaritis (rear view).

with the implements required for amputation of the womb in every abdominal

section for puerperal sepsis, and be prepared to remove the womb for any one

of the three indications described above, but content with the least radical

measure that promises his patient safety. The operation that is quickest

done and shocks the patient least is most successful, provided, of course, that

it is adequate.

Technique of the Operation.—There are two points in which the technique

of hysterectomy for puerperal sepsis may differ from the technique of the ope-

ration performed for other conditions. One of these points is the necessity

often of doing pan-hysterectomy ; the other is the necessity often of tying the

ligatures in a broad ligament much thickened by inflammatory exudate.

The writer's preference is strongly for amputation of the womb, leaving as

little cervix as possible, and this he always does unless an examination of the

cervix by a speculum shows septic ulceration or exudate upon it or in its canal.

The reasons for this preference for amputation of the womb over pan-hyster-

ectomy are that the former can be done more quickly, there is not the same

anxiety about the cleanliness of the vagina, and the suture material is more

certainly guarded from infection afterward.

The thickened broad ligaments are often a source of serious embarrassment

in placing and tying the ligatures around the uterine arteries. The writer had

this difficulty to contend with in the majority of the operations he has per-

formed. In two instances the inflammatory exudate within and below the

ligature broke down into pus, but in both cases an incision in the posterior

vaginal vault evacuated the pus and secured an immediate disappearance of
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somewhat alarming symptoms, In on< case it was necessary to do this as late

as four weeks after the hysterectomy.

Exploratory Abdominal Section for Puerpei I — In the writer's opin-

ion, :m exploratory incision Bhould be made only in cases of suspected extra-

peritoneal pelvic abscess, to confirm one's suspicion, to be certain thai none of

the pelvic organs, especially the tubes, are diseased, and to determine the best

sitnation for the incision that shall evacuate the abscess-cavity without contam-

inating tin- peritoneal cavity. This rule of practice would exclude exploratory

abdominal section in those cases in which there are no physical signs of pelvic

inflammation, but in which there is evident septic infection of a nature difficult

to determine. As stated previously, the writer resorted to this practice formerly,

and has seen others do bo, but never with benefit to the patients. There are

Pig 310.—Exploratory abdominal section : incision in groin for extr

possible exceptions to the rule, however, as in the case described on page 507,

(if suspected pyosalpinx without physical signs, owing to the high position of

the recently emptied womb and of its appendages.

Figure 310, drawn from life, represents a typical case requiring exploratory

abdominal section. The woman had a miscarriage some weeks before the

writer's first visit to her. She had lost over thirty pounds in weight, wasbed-

ridden, had night-sweats, high fever, profound prostration, and exacerbations

of pain in the pelvis. On examination the usual symptoms of extra-perito-

neal pelvic exudate and suppuration were found on the right side. When the

abdomen was opened it was found that all the pelvic organs and the pelvic

peritoneum were perfectly healthy. There was a large collection of pus

tween the layers of the right broad ligament, giving to tin- structure a dome-
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shape. The tube and ovary running over the top of the distended broad liga-

ment were perfectly healthy and without a trace of adhesion or inflammation

of any kind. With the abdomen opened it was easy to locate the level of the

anterior duplication of the peritoneum. A mark was made on the skin an

inch below this point, the abdominal wound was closed, an incision was made

in the groin, as shown in the drawing, and the pus washed out by douching.

Sinuous tracts of suppuration were found by the finger running up the psoas

muscle and down into the floor of the pelvis. Two drainage-tubes were in-

serted, one upward into the psoas muscle, the other downward into the pelvis.

In the course of this woman's convalescence it was found advisable to make a

counter-opening in the right lateral fornix of the vagina and to pass a drain-

age-tube through from the opening in the groin to the vagina. This estab-

lished perfect drainage, and the patient made a good recovery.

Cases like this of true extra-peritoneal pelvic abscess due to puerperal in-

fection and without intra-peritoneal inflammation are rare. There are some

gynecologists who deny their existence, but the writer has had two cases under

his charge in which the diagnosis was established by abdominal section.
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495

horiz i-conjugate angle

of, 500

Food of new-horn infant. 885

Forceps, application of, in left lateral position,

129

to severed head. 429

extraction of after-coming head. 128

in breech presentations, 127

in brow presentations, 127
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Forceps in face presentations, 427

in labor, action of, 415

application of, to side of head, 424

as compressor, 415

as lever, 416

as rotator, 417

as tractors, 415

indications for, 417

time to remove, 423

use of, 410

varieties of, 410

in occipito-posterior positions, 426

operation in labor, 424

high, 417

in dorsal position, 419

position in, 418

Forces of labor, anomalies, 17

expulsive, excessive power in, 21

Fractures of pelvis, 54

Full-flexed dorsal posture in obstetric opera-

tions, 496

Fungus, umbilical, 358

Funnel-shaped pelvis, 41

Galactagogues, 298

Galactocele, 292

Galactorrhea, 298

Gangrene of umbilicus, 363

of vulva, obstruction of labor by, 76

Garrigues' blunt expanding perforator, 248

transfusion dilator, 247

Gastro-intestinal catarrh in new-born infant,

375

hemorrhage in new-born, 379

Gavage in premature infant, 391

Genital canal, tumors of, obstruction of labor

by, 82

organs, female, of new-born infant, hemor-

rhage from, 378

in puerperium, 164

injuries to, following labor, 187

Gonorrheic infection in puerperium, 227

Growth of new-born infant, 333

Haxf-sitting posture in obstetric operations,

. 497

Hanging dorsal posture in obstetric opera-

tions, 496

horizo-conjugate angle

of, 500

Harris-Dickinson portable pelvimeter, 25

Head of new-born infant, injuries to, 349

Heart, diseases of, in labor, 156

Hegar's dilators, 407

Hematoma of sterno-mastoid in new-born in-

fant, 350

Hematoma of vagina, obstruction of labor by,

74

puerperal, etiology of, 195

symptoms of, 196

termination of, 197

treatment of, 197

Hematuria in puerperium, 316

Hemorrhage, accidental, 125

treatment of, 127

cerebral, in puerperium, 316

dystocia due to, 108

from female genital organs of new-born

infant, 378

from umbilical wound, 356

diagnosis, differential, 358

gastro-intestinal, in new-born, 379

in labor, 152

postpartum, 128, 264

etiology of, 129

prognosis of, 131

symptoms of, 130

treatment of, 131

puerperal, 264

from displaced uterus, 266

from malaria, 271

from malignant disease, 269

from pelvic congestion, 269

from relaxation of uterus, 268

from retained secundines, 264

diagnosis of, 266

treatment of, 266

from separation of thrombi in sinuses

at placental site, 268

from uterine fibroids, 269

secondary, 269

umbilical, 354

before separation of cord, 354

treatment of, 355

etiology of, 356

in bleeders, 356

symptoms of, 357

treatment of, 358

Hemorrhagic diathesis of new-born infant,

378

Hemorrhoids in puerperium, 310

Hepatitis in puerperium, 225

treatment of, 256

Hernia, inguinal, in new-born infant, 384

obstruction of labor by, 152

of umbilical cord, 359

radical operation for, 360

treatment of, 360

umbilical, in new-born infant, 384

Hicks' cephalotribe, 457

method in prolapsed cord, 103

Hirst's pelvimeter, 30
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Hodge's forceps, 1 1

1

I look and crotchet, MJO

Horizo-conjugate angle in obstetric operations,

197

of flexed dorsal posture in obstetric

operations, '> ,,, »

of banging dorsal posture in obstetric

operations, 500

of straight dorsal posture in obstetric

operations, 500

Hospitals, puerperal infection in, disinfection

in, 232

prevention <>r. 230

Hydrocephalus, diagnosis of, 92

obstruction of labor by, 91

treatment of, 92

Hymen, unruptured, obstruction of labor by,

74

Hyperemesis in labor, 151

Hyperlactation, 303

Hypodermoclysis in puerperal infection, 241

Hysterectomy in puerperal infection, 247, 508

indications for, 510

technique of, 510

ItTKurs neonatorum of new-born infant, 352

symptomatica of new-born infant, 369

Ideal incubator, 388, 389

Inclined dorsal posture in obstetric operations,

497

Incuhalors, various kinds of, 388

Inertia uteri, 17

diagnosis <>f, 18

etiology of, 17

treatment of, 19

Infant, new-born, 333. See New-born infant.

premature, 387. See Premature infant.

Infection, puerperal, 198. See Puerperal infec-

tion.

Infectious diseases of new-born infant, 360

Infra vaginal portion of uterus, injuries to, 1 13

Inguinal hernia in new-born infant, 384

Injuries to genital organs following labor, 187

to infravaginal portion <>f uterus, 1 13

to perineum following labor, 189

treatment of, l'.»2

to vagina following labor, 193

treatment of, 195

to vulva following labor, l
ss;

traumatic, of new-born infant, 349. See

New-born infant.

Insanity <>f labor, 323

of lactation. :'.'_'
I

of pregnancy, 323

puerperal, 320

diagnosis of, :'.•_'
1

Insanity, puerperal, etiology of,

pathology of,

prognosis of,

symptom

treatment of,

Internal rersion, 176. 8e< PI "'/

Intestinal obstruction in new-born infant,

Intra perit sal abscess, celiotomy for,

Inversion of uterus in labor, I i

mi' r.-inii
qf.

iii puerperium, '-'>'

Involution in puei perium, 165, -

tardy, in puerperium, 17">

[schiopagus, -
I

Jaotceps, '.'1

.leweit's axi-ti-actioii forceps, 413

Justo-major pelvis, 15

Justo-minor pel-, i-, 38

diagnosis of, :; '-'

etiology of, 39

influence on labor, 39

Juvenile pelvis, 38

Kidney, displaced, obstruction of labor by,

153

Kiwiseh's method of inducing labor, 106

Knee-chest posture in obstetric operations, 497

Krause's method of inducing labor, h'l

Kyphoscoliosis of pelvis, 64

Kyphosis, 61

Kyphotic pelvis, 61. See Pelvis, kyphotic.

Labor, after-coming head in, forceps extrac-

tion of, 128

anomalies in forces of, 17

antisepsis in, 234

application of forceps in, to severed bead,

complicate,! by accident- and diseases, 1""

by diseases of brain, L57

of heart. 1
•">•'>

Of mother. I'd

by eventration, l"1 -"-

by hemorrhage, 108

deficient power of uterine muscle in. 17

dressing after. "J""''

dry, '.'7

expulsive force- of, excessive power in, 21

forceps in. action of, 115

application of, to side of head. l"_'l

as compressor, 115

as lever. H6
as rotator, 417

as tractors. 1 1 5

indications for. 11 7
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Labor, forceps operation in, 417

in dorsal position, 420

high, 424

position in, 418

time to remove, 423

use of, 410

varieties of, 410

hemorrhage in, 152

in pneumonia, 158

injuries to external genital organs follow-

ing, 187

to perineum following, 189

treatment of, 192

to vagina following, 193

treatment of, 195

to vulva following, 188

insanity of, 323

inversion of uterus in, 145. See also

Uterus, inversion of.

management of, in kyphotic pelves, 63

when obstructed by contracted pelvis,

67

obstruction of, by abnormal conditions

about rectum, 87

by abnormalities in fetal appendages,

97

by anus vaginalis, 75

vestibularis, 75

by atresia of vagina, 74

by carcinoma of cervix, 82

by cicatrices in vagina, 74

by closure of cervix, 72

of vagina^ 73

of vulva, 73

by congenital anomalies of uterus, 70

narrowness of vagina, 76

by contraction of cervix, 72

of vagina, 73

of vulva, 73

by cystocele, 86

by displaced kidney, 153

by displacements of cervix, 82

of uterus, 76

by edema of vulva, 75

by enlarged caruncula? myrtiformes, 76

by faulty positions of fetus, 94

by former operation to uterus, 78

by gangrene of vulva, 76

by hematomata of vagina, 74

by hernia, 152

by hydrocephalus, 91

by large fetal head, 89

by lateral displacement of uterus, 78

by long umbilical cord, 98

by lymphangioma of fetus, 88

by malformations of fetus, 89

Labor, obstruction of, by malpresentations of

fetus, 94

by multiple births, 94

by ovarian cysts, 84

by overgrowth of fetus, 87

by placenta praevia, 108. See also

Placenta prcevia.

by premature ossification of cranium,

89

by prolapse of uterus, 79

by rectocele, 86

by relaxation and rupture of pelvic

articulations, 154

by sacculation of uterus, 76, 79

by short umbilical cord, 98

by soft maternal structures in partu-

rient canal, 70

by spondylolisthetic pelvis, 61

by tumors of fetus, 89, 91

of genital canal, 82

of rectum, 153

of vagina, 75

of vulva, 75

by twins, 94

by unruptured hymen, 74

by uterine fibroid, 83

prognosis of, 84

polypi, 84

by vaginal enterocele, 85

by vaginismus, 76

by varicose veins, 76

by Wormian bones, 89

premature, induction of, 403

methods for, 404

rupture of uterus in, 139. See also Uterus,

rupture of.

shock in, 158

sudden death in, 158

delivery of child in, 158

twin, 94

coiling of cords in, 95

placenta in, 96

presentations in, 94

prognosis of, 96

uterine muscle in, deficient power of, 17

vomiting in, 151

treatment of, 152

Lacerations of uterus, 139

Lactation, insanity of, 324

Laparo-elytrotomy, 452

Lateroprone posture in obstetric operations,497

Lazariewich's forceps, 412

Lochia, 167

alba, 167

cruenta, 167

rubra, 167
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Lochia Berosa, L67

Lordosis, pelvis of, 65

Lusk's a sis-traction forceps, 1 12

cephalotribe, 157

Luxation of femora, effecl of, on pelvis, 65

Lymphangitis in puerperium, 213

diagnosis of, 219

symptoms of, 219

treatment of, 250

uterine, 219

Mai..Mil. \, puerperal, 307

hemorrhage from, 271

treatment of, 308

Malignant disease, puerperal hemorrhage from,

269

Mammary changes in puerperal state, 167

glands, 272. Sec HrmMx.

Martin's pelvimeter, 24

Masculine pelvis, 38

Mastitis, 281

etiology of, 282

frequency of, 281

in new-born infant, 353, 366

treatment of, 367

pathology of, 282

prognosis nt', 291

sequels of, 291

symptoms of, 284

treatment of, 285

varieties of, 282

McLean's model of Barnes's bag, 408

Meigs's craniotomy forceps, 457

Melena of new-born infant, 370

Meningitis in puerperium, treatment of, 257

Mercurio posture in obstetric operations, 497,

502

Metritis, dissecting, in puerperium, treatment

of, 246

in puerperium, 21

1

prognosis of, 217

symptoms of, 217

treatment <>f, 242

Micromania, 272

Microthelia, 271

Milk, bottling of, 187

in feeding new-born infant, 181

laboratories, 184

nodes, 292

Milk-secretion, abnormalities in, 2 (

.*4

in quality of, 29 I

in quantity of, 297

arrest of, 293

in puerperium, 167, 1
7:'.

Mother, diseases of, complicating labor, 151

Murphy breast-binder, 279

\ i i.i i i - forceps, 112

perforator, 166

i- of p'l\ i

Nephritis in puerperium, 225

treatment of, 256

Nervous affections after puerperium, 317

treatment of, 319

disturbances in puerperium, 226

'••in. diseases of, in puerperium, 316

New-born infant, apoplexj of, '' l-

artificial feeding of, I
-

1

asphyxia "t. 339

extra-uterine, 34

1

tirst grade, treatment of, 3 12

intra-uterine, 339

Becond grade, treatment of,
''• 13

bathing of, 1 77

Buhl's disease of, 369

• are of, 177

immediate, 385

cephalhematoma of. 345. Bee also

< 'ephaihematoma.

circulatory Bystem of, 335

clothing ofj 179

colic of, 380

congenita] atelectasis of, 348

constipation in, .">sl

diarrhea of, 318

digestive system of, 335

diphtheria of, 376

diseases of umhilical vessels of, 362

of umbilicus in, 353

disturbances of urinary organs in, 38 1

dosage and therapeutics in, 386

erysipelas of, 36 I

exfoliation of epidermis of, 352

female, hemorrhage from genital

organs of, 378

food of, 385

gangrene of umbilicus of, 363

gastro-intestina] catarrh of, 375

hemorrhage in, 379

growth of, :v.\:\

hematoma of sterno-mastoid in, 350

hemorrhagic diathesis of, :; 7 v

hygiene of, 385

icteru- neonatorum of, 352

Bymptomaticus of, 369

infection of digestive tract in. 375

of rc-piratory tract in. 375

through umbilicus, 362

infectious diseases of. 360

inguinal hernia in. 38 I

injuries to brain of. 351

to head of. .".I'.
1

to peripheral nerves of, 351
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New-born infant, injuries to skull of, 350

intestinal obstruction in, 382

length of, 334

lymphatic system of, 337

mastitis in, 353, 366

treatment of, 367

melena of, 370

milk in feeding of, 181

muscular action in, 338

nervous system of, 337

nursing of, 180

omphalitis of, 363

ophthalmia of, 373

treatment of, 374

paralysis of, 351

pathology of, 339

pemphigus of, 370

peritoneal abscess in, 384

peritonitis in, 365

phimosis in, 384

phlegmasia in, 366

physiology of, 333

remedies for, external dosage of, 386

internal, dosage of, 386

respiration of, 334

rhinitis in, 376

sclerema of, 377

septicemia in, 204

skin of, 336

special senses of, 338

speech of, 339

stomatitis aphthosa of, 376

syphilis of, 372

tetanus in, 367

treatment of, 368

therapeutics and dosage in, 386

thrush of, 375

traumatic injuries of, 349

tuberculosis of, 373

umbilical hemorrhage in, 354. See

also Hemorrhage, umbilical.

umbilical hernia of, 359, 387. See

also Hernia.

urinary system of, 336

weight of, 333

whey in feeding of, 186

Winckel's disease of, 370

wound-infection of, 362

wounds of face of, 349

of scalp of, 349

Nipples, abscess of, 276

anomalies of, 271

eczema of, 276

treatment of, 277

sore, 272

etiology of, 273

Nipples, sore, symptoms of, 273

treatment of, 274

Nipple-shield, 276

Nursing of new-born infant, 180

Obliqtje diameters of pelvic inlet, measure-

ment of, 33

Obliquely-contracted pelvis, 42. See also Pel-

vis, contracted, obliquely-.

Obstetric operations, arched dorsal posture in,

497, 502

contour of birth-canal in, 497

flexed dorsal posture in, 495

flexed dorsal posture in, horizo-conju-

gate angle of, 500

full-flexed dorsal posture in, 496

half-sitting posture in, 497

hanging dorsal posture in, 496

hanging dorsal posture in, horizo-con-

jugate angle of, 500

horizo-conjugate angle in, 497

inclination of pelvis in, 497

inclined dorsal posture in, 497

knee-chest posture in, 497

lateroprone posture in, 497

posture of patient in, 495

squatting posture in, 497

straight dorsal posture in, 495

straight dorsal posture in, horizo-con-

jugate angle of, 500

Trendelenburg-Walcher posture in,

502

surgery, 392

curettage in, 397

douche in, 395

instrumental operations in, 392

passing catheter in, 393

preparations for operations in, 392

tampon in, 399

Occipito-posterior positions, forceps in, 426

Omphalitis of new-born infant, 363

Omphalorrhagia, 354. See also Hemorrhage,

umbilical.

Oophoritis in puerperium, 212

treatment of, 250

Ophthalmia of new-born infant, 373

treatment of, 374

Os uteri, artificial dilatation of, 107

Osiandei^s pelvimeter, 24

Ossification of cranium, premature, obstruc-

tion of labor by, 89

Osteomalacic pelvis, 50

Ovary, cysts of, complication of labor by, 84

Pajot's forceps, 412

Paralvsis of new-born infant, 351
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Parenchymatous abscesi of bre i I

Parturient tracl in puerperium, 16

1

Pelvic cat itj , measurement of capacity of, 33

congestion, puerperal hemorrhage from,

269

joints, ankylosis of, 56

relaxation of, 65

synostosis of, 55

Pelvimeter, < binati if Baudelocque's and

( >siandcr\ l! 1

I (:i nis-I >irkinsuii, "-!•">

Hirst's, 30

Martin's, 24

Osiander's, :i!

Pelvimetry, 2

1

Skutsch's method, 32, 83

Pelvis, anomalies of, due to diseases of subjacent

skeleton, 65

caries of, 55

contracted, generally. 38. See also Pelvis,

jiis/o-iiiiiKir.

management of labor in, 67

obliquely-, 42

diagnosis of, 13

etiology of, 42

influence on labor of, 44

prognosis of, 1

1

treatment of, 44

transversely, 45

coxalgic, 65

deformities of, 'J'J

classification of, 23

diagnosis of, 2

1

due to disease of subjacent skeleton,

24

due to disease of superimposed skele-

ton, 24

frequency of, 22

from abnormally loose union or sepa-

ration of joints, 2 1

from faulty development, '2'A

diameters of, effect of posture on, 501

dwarf, 38

ellcct of luxation of femora on, 65

Fetal, 41

flat, non-rachitic, I"

simple, diagnosis of, 35

etiology of, •"•
1

influence upon labor, 35

fractures of, 5 I

funnel-shaped, 11

inclination of, in obstetric operations, 197

justo-major, 15

justo-minor, 38

diagnosis of, 39

etiology of, 39

Pelvis, justo-minor, influence on labor

juvenili .

kyphoBcoliotic, 8

1

kyphotic, <»1

diagnoed 9 of, 63

frequency of, 64

influence on labor of, 63

management of labor in

prognosis of, 6

1

lordosic, 65

tnaaculini 38

nana, 3fi

necrosis of, 55

osteomalacic, 60

diagnosis of, 52

influence on labor of, 53

plana, 3 I

pseudo-osteomalacic, 46

rachitic, l
f

'>

diagnosis of, 48

influence on labor of, 50

Robert's, l"»

scoliotic, 6 1

simple flat, 3 I

sit/-, 67

spinosa, 5 I

split, 16

spondylolisthetic, 56

diagnosis of, 59

etiology of, 58

frequency of, 59

influence on labor of, 60

tumors of, 5 I

undeveloped, 11

ivi/.rr's method of inducing labor, 406

Pemphigus of new-born infant, 370

Perforators, 155, 156

Pericarditis in puerperium, -1 1

symptoms of, 221

treatment of, 255

Perineum, injuries to. following labor, 189,

192

IVri-oophoritis in puerperium, 212

Peripheral nerves of new-born infant, injuries

to, 351

Peritonea] abscess in new-born infant. 384

Peritonitis, diffuse, in puerperium. prognosis

of, 221

symptoms of, 220

suppurate e, celiotomy for, 506

in new-born infant. 365

in puerperium. '_M 1

prognosis of, 220

symptoms of, 219

treatment of, 250

Phimosis in new-born infant. 384
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Phlebitis in puerperium, 214

treatment of, 258

of umbilical vessels, 362

uterine, in puerperium, 214

treatment of, 258

Phlegmasia alba dolens in puerperium, 215

symptoms of, 222

treatment of, 258

ccerulea dolens, 222

in new-bom infant, 366

Pinard's perforator, 456

Placenta, anomalies of, when praevia, 114

delivery of, in twin labor, 96

praevia, 108

centralis, 111

Cesarean section in, 121

complete, 112

diagnosis of, 116

etiology of, 114

frequency of, 114

lateral, 112

prognosis of, 118

symptoms of, 116

treatment of, 119

varieties of, 112

Pleurisy in puerperium, 214

prognosis of, 221

symptoms of, 221

treatment of, 255

Pneumonia in puerperium, 221, 307

prognosis of, 221

symptoms of, 221

treatment of, 255

labor in, 158

Polygalactia, 298

Polymazia, 272

Polypi of uterus, obstruction of labor by,

84

Polythelia, 271

Pony-room, 231

Porro's method of Cesarean section, 451

Position, dorso-anterior, internal version in,

choice of near foot in, 482

dorso-posterior, internal version in, choice

of remote foot in, 482

left lateral, application of forceps to, 429

occipito-posterior, forceps in, 426

Postpartum chill in puerperium, 162

hemorrhage, 128, 264. See also Hemor-

rhage.

Posture, arched dorsal, in obstetric operations,

497

effect of, on diameters of pelvis, 501

flexed dorsal, in obstetric operations, 495

horizo-conjugate angle

of, 500

Posture, full-flexed dorsal, in obstetric opera-

tions, 496

half-sitting, in obstetric operations, 497

hanging dorsal, in obstetric operations, 496

horizo-conjugate angle

of, 500

inclined dorsal, in obstetric operations,

497

knee-chest, in obstetric operations, 497

lateroprone, in obstetric operations, 497

squatting, in obstetric operations, 497

straight dorsal, in obstetric operations,

495

horizo-conjugate angle of, 500

Trendelenburg-Walcher, in obstetric

operations, 502

Poulet's axis-traction forceps, 413

Pregnancy, insanity of, 323

Premature induction of labor, 403. See also

Labor.

infant, 387

administration of nourishment in, 390

gavage in, 391

incubators for, 388

maintenance of bodily temperature of,

388

prevention of exhaustion in, 390

Presentation, breech, forceps in, 427

brow, forceps in, 427

face, forceps in, 427

of the cord, 102

Presenting head, craniotomy of, 461

Private practice, puerperal infection in, pre-

vention of, 237

Prolapse of uterus, complication of labor by, 79

Promontory, double, 28

Prosopothoracopagus, 90

Pseudo-osteomalacic pelvis, 46

Puerperal anemia, 311

hematoma, 195. See also Hematoma.

hemorrhage, 264. See also Hemorrhage,

puerperal.

infection, 198

and zymotic diseases, relation be-

tween, 207

autogenetic, 209

auto-infection in, 209

causes of, 204

exciting, 205

predisposing, 204

celiotomy in, 504

indications for, 504

contagiousness of, 206

definition of, 198

diagnosis of, 216

different forms of, 201
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Puerperal infection, disinfection in, 232

exploratory celiotomy for, 5 1

1

betero-genetic, 209

l>\ podermoclysis in, 2 17

h\ sterectomy in, 247,

indications for, 610

technique of, 510

in hospitals, disinfection in, 232

prevention of, 230

in private practice, preventi i.

237

manner in which poison inter- body,

•jus

mortality of, 210, 229

pathology of, -11

prognosis of, 216

putrefaction as source of, 206

salpingo-oophorectomy for, ">07

Bource of poison in, 205

suppuration us source of, 206

symptoms of, 216

time of, -Jin

treatment of, 228

curative, 240

preventive, 230

insanity, 320. See also Infinity.

Puerperium, 162

abscess of limbs in, 226

acute tympanites in, 327

acutest septicemia in, 215, 227

treatment of, 258

adenitis in, treatment of, 217

after-pains in, 171

aidoitis in, 21

1

diagnosis of, 217

prognosis of, 217

symptoms of, 216

treatment of, 241

albuminuria in, 315

anomalies of lnvasts in, 271

of nipples in, 271

arthritis in, 226

treatment of, 257

asepsis in, 171

breasts in, anomalies of, 271

diseases of. 277. See also Breasts.

catheter in, 173

cellulitis in, 212

diagnosis of, 218

of limits in, 226

prognosis of, 218

symptoms of, 218

treatment of, 217

cerebral embolism in, 316

hemorrhage in. 816

colostrum in, 167

Puerperium, colpitis in, 21

1

diagnosis of, '_'I7

symptoms of, 216

treatment of, 2 1

1

conditions interfering with suckling in,

299

interfering with vreaning ii

cystitis in, ';!

2

treatment of, 81

1

diagnosis of, 169

diet in, 172

digestive organs in. 164

diphtheria in, 307

directions in, 176

diseases of breasts in. 272. See also /'

of nervous system in, 316

of nipples in, 272. See also Nipples.

of non-sexual organs in. 304

of sexual organs in, 198

of urinary organs in, "•!
1

dissecting metritis in. treatment of, 246

embolism of pulmonary artery in. _-

encephalitis in, treatment of, 257

endocarditis in, 22 1

treatment of, 255

endometritis in. 21

1

treatment of, 2 12

enteritis in, treatment of. 256

entrance of air into uterine sinuses in, 329

erysipelas in, 306

evacuation of bowel.- in, 17::

exanthemata in, 306

excretions j n , 163

fever in, from acute constipation, 305

from causes other than puerperal in-

fection, 304

from emotion, 305

from expo-ure to cold. 304

functional disturbances of bladder in, .".11

genital organs in, 164

gonorrheic infection in. 227

hematoma in. 195. See also Hematoma.

hematuria in, 316

hemorrhoids in, 310

hepatitis in. 225

treatment of, 256

hyperlactation in, .".i».;

infection of, 198. See also Puerperal in-

fection.

inflammation of varicose veins in, treat-

ment of. 258

insanity in. 320. See also Insanity.

intercurrent diseases in. 306

inversion of uterus in. 267

involution in. 165, 260

tardy, 175
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Puerperium, lactation in, 167, 173

loss of weight in, 163

lymphangitis in, 213

diagnosis and symptoms of, 219

treatment of, 250

malaria in, 307

mammary changes in, 167

management of, 170

mastitis in, 281. See also Mastitis.

meningitis in, treatment of, 257

metritis in, 211

prognosis and symptoms of, 217

treatment of, 242

milk-secretion in, 293

nephritis in, 225

treatment of, 256

nervous affections after, 317

treatment of, 319

disturbances in, 226

nipples in, anomalies of, 271

diseases of, 272. See also Nipples.

non-sexual organs in, diseases of, 304

oophoritis in, 212

treatment of, 250

parturient tract in, 164

pathology of, 187

pericarditis in, 214

symptoms of, 221

treatment of, 255

perioophoritis in, 212

peritonitis in, 214

prognosis and symptoms of, 220

treatment of, 250

phlebitis in, 214

treatment of, 258

phlegmasia alba dolens in, 215

symptoms of, 222

treatment of, 258

physician's visits in, 170

physiology of, 162

pleurisy in, 214

prognosis and symptoms of, 221

treatment of, 255

pneumonia in, 221, 307

prognosis and symptoms of, 221

treatment of, 255

postpartum chill in, 162

posture in, 170

pulse in, 162

putrescence of uterus in, treatment of,

246

pyelitis in, 312

treatment of, 314

pyemia in, 214

rapid or sudden death in, 327

regulation of, 176

Puerperium, rest in, 170

retention of urine in, 172

rheumatism in, 307

salpingitis in, 212

treatment of, 250

scarlet fever in, 306

secretions in, 163

skin diseases in, 226

treatment of, 257

splenitis in, 225

subinvolution in, 260

temperature in, 162

thrombosis of lower extremity in, 259

of pulmonary artery in, 328

tympani uteri in, 215

typhoid fever in, symptoms of, 223

urinary organs in, diseases of, 311

uterine contractions in, 164

phlebitis in, 214

treatment of, 258

thrombosis in, diagnosis of, 223

symptoms of, 222

uterus in, 165

vaginitis in, 211

ventilation in, 172

vulvitis in, 211

weight in, loss of, 163

Pulmonary artery, embolism of, in puer-

perium, 328

thrombosis of, in puerperium, 328

Pulse in puerperium, 162

Putrescence of uterus in puerperium, treat-

ment of, 246

Pyelitis in puerperium, 312

treatment of, 314

Pyemia in puerperium, 214

Rachitic pelvis, 46

diagnosis of, 48

influence on labor of, 50

Rectocele, obstruction of labor by, 86

Rectum, abnormal conditions of, obstruction

of labor by, 87

tumors of, obstruction of labor by, 153

Rheumatism in puerperiurn, 307

Rhinitis in new-bom infant, 376

Robert pelvis, 45

Rupture of umbilical cord, 106

treatment of, 108

of uterus, 139. See also Uterus, rupture

of-

Sacculation of uterus, obstruction of labor

by, 76, 79

Salpingitis in puerperium, 212

treatment of, 250
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Salpingo-oophorectomy for puerperal infec-

tion, 507

Ranger's method of Cesarean Bection, 111

Sawyer's forceps, 1 1

1

Bcarlel fever in puerperium, 306

Bcheel's method of inducing labor, I'M

Schultse's method of artificial respiration, 3 13

ovum forceps, 398

Sclerema of new-born infant, ^77

Scoliosis, 6 I

Scoliotic pelvis, 64

Septic end etritis, 202

Septicemia, acutest, in puerperium, 215, 227

Ireatmenl of, 258

in new-born infant, 20

1

Severed bead, application of forceps to, 429

shock in labor, 158

Simple Bat pelvis, •" I

Simpson's axis-traction forceps, 413

cranioclast, 157

forceps, 1 1 1

perforator, I

-

—
»«

»

Sims' posture in obstetric operations, 497

Sinuses, uterine, entrance of air into, in puer-

perium. 329

Sitz-pelvis, 67

Skin diseases in puerperium, 220

treatment of, 257

Skull of new-born infant, injuries to, 350

Skutsch's method of pelvimetry, 32, 33

Smellie's perforator, 456

Splenitis in puerperium, 225

Spondylolisthesis, 56

Spondylolisthetic pelvis, 56

Squatting posture in ohstetrie operations, 497

Stein's instrument for measuring conjugate,

07

Stomatitis aphthosa of new-born infant, 376

Straight dorsal posture in ohstetrie operations,

195

horizo-con jugate angle of, 500

Striae gravidarum, 169

Subinvolution, 260

diagnosis of, 261

etiology of, 260

in puerperium, 260

treatment of, 262

Suckling, conditions interfering with, 299

Symphysiotomy, 130

after-treatment, 1 12

anatomical limitations of. 13 I

indications for, 137

method of performing, 138

results of, 1:32

Synostosis of pelvic joints. 55

Syphilis of new-born infant. 372

Tahfom iii obstetric surgery, 399

Tarnier's axis-traction forceps, 112

basiotribe, 158

uterine dilator, 108

Temperature in puerperium, L62

Tetanus in new-born infant, 367

treatment of,

Thoracopagus, birth of, 90, 92

Thrombosis of lower extremity in puerperium,

259

of pub lary artery in puerperium, 328

uterine, in puerperium, diagnosis of, 223

symptoms of, 222

Thrush of new-horn infant, 375

Transverse diameter of pelvic outlet, measure-

ment of, 33

of pelvis, measurement of, -*H

Transversely contracted pelvis, 15

Trendelenburg posture in obstetric operations,

197

Trendelenburg- Walcher posture in obstetric

operations, 502

Tuberculosis of new-born infant. :'>7.".

Tumors of fetus, obstruction of labor by, 89, 91

of genital canal, obstruction of labor by,

82

of pelvis, 54

of rectum, obstruction of labor by, 153

of vagina, obstruction of labor by, 75

of vulva, obstruction of labor by. 75

Twin labor, 94

coiling of cords in, 95

placenta in, 96

presentations in, 94

prognosis of, 96

Tympanites, acute, in puerperium, 327

Tvpboid fever in puerperium, symptom- of,

Umbilical cord, accidents to, complicating

labor, 100

hernia of, 359. Sic also //• '</'/.

long, complicating labor, 98

presentation of, 102

prolapse '-\\ 1""

treatment, 102

rupture of, 106

treatment of, 108

short, complicating labor. 98, 104

diagnosis of, 105

treatment of, 106

fungus,

hemorrhage, 854

hernia in new-born infant, 384

vessels, arteritis of. 362

diseases >\\. 362
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Umbilical vessels, phlebitis of, 362

wound, slight disturbance in healing of,

358

Umbilicus, diseases of, 353

dressing of, 353

gangrene of, 363

infection of new-born infant through, 362

Undeveloped pelvis, 41

Urinary organs, diseases of, in puerperium, 311

disturbances of, in new-born infant,

384

Urine, retention of, in puerperium, 171

Uterine fibroid, obstruction of labor by, 83

lymphangitis, 219

muscle in labor, deficient power of, 17

phlebitis in puerperium, 214

treatment of, 258

polypi, obstruction of labor by, 84

sinuses, entrance of air into, in puerpe-

rium, 329

thrombosis in puerperium, 222, 223

Uterus bicomLs, 71

biforis, 71

congenital anomalies of, obstruction of

labor by, 70

didelphys, 71

displaced, puerperal hemorrhage from,

266

displacements of, obstruction of labor by,

76,78

fibroid of, obstruction of labor by, 83

prognosis of, 84

puerperal hemorrhage from, 269

in puerperium, 165

infravaginal portion of, injuries to, 143

treatment of, 144

inversion of, diagnosis of, 148

etiology of, 145

frequency of, 145

in puerperium, 267

prognosis of, 150

symptoms of, 148

treatment of, 150

lacerations of, 139

operation to, obstruction of labor by, 78

polypi of, obstruction of labor by, 84

prolapse of, complication of labor by, 79

putrescence of, in puerperium, treatment

of, 246

relaxation of, puerperal hemorrhage from,

268

rupture of, 139

etiology of, 139

frequency of, 141

prognosis of, 141

symptoms of, 140

Uterus, rupture of, treatment of, 141

sacculation of, obstruction of labor by, 75,

79

septus, 71

Vagina, atresia of, obstruction of labor by, 74

cicatrices in, obstruction of labor by, 74

closure of, obstruction of labor by, 73

congenital narrowness of, obstruction of

labor by, 76

contraction of, obstruction of labor by, 73

enterocele of, obstruction of labor by, 85

hematomata of, obstruction of labor by,

74

injuries to, following labor, 193

treatment of, 195

tumors of, obstruction of labor by, 75

Vaginismus, obstruction of labor by, 76

Vaginitis in puerperium, 211

Varicose veins, inflammation of, in puerpe-

rium, treatment of, 258

obstruction of labor by, 76

Version, 469

bipolar, 474

advantages of, 474

disadvantages of, 474

indications for, 474

method of, 470

preparations for, 474

steps of operation, 475

time of, 474

cephalic, 471

advantages of, 471

conditions for, 471

disadvantages of, 472

indications for, 470

steps of operation, 472

choice of method in, 469

contra-indications to, 471

dangers of, 471

external, best time for, 472

contra-indications for, 472

indications for, 472

method of, 469

prepaiations for, 473

steps of operation, 473

indications for, 470

internal, 476

advantages of, 478

arched dorsal posture in, 488

choice of both feet in, 484

choice of foot in, 478

choice of hand in, 484

choice of single foot in, 483

conditions for, 476

dangers of, 478
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Version, internal, examination ii

extraction of child in, 192

flexed <l"i-:il posture in, I
~7

banging dorsal posture in. I
- -

in dorso-anterior positions, choice of

near foot in, 182

in dorso-posterior positions, choice "i

remote foot in, 182

introduction of band in. 190

knee-elbow posture in. 189

lateroprone posture in, 188

method of, 170

posture of patienl in, 187

preparations for, l
v -~>

Seizure of t « » .
. t in, 191

squatting posture in. 189

steps .it' operation in, I
s '-'

TreniU'Kntiiir^ posture in, 489

turning of child in, I'M

methods of, 469

pelvic, indications for, 170

podalic, indications for, 170

retention after, 17 l

varieties of, 469

Vomiting in labor, 1">1

treatment of, 152

Vulva, closure "f, obstruction of l:il«>r by, ~-

contraction of, obstruction of lulM.r by, 75

edema of, obstruction -!' labor I

gangrene of, obstruction "i labor bj

injuries to, following bibor, I
*7

tumors of, obstruction of labor \<y. 75

Vulvitis in puei perium, iil I

Wai.c mi: posture in obstetric operations, 196

homo-conjugate angle of,

:,i ii i

Wallace's forceps, 1 1

1

Weaning, 303

Weight, I"— of, in pnerperium, 163

..I' new-born infant, 333

Whey in feeding new-born infant, 186

Whin'- forceps, 11

1

Winckel's disease of new-born infant, 370

Wormian bones, obstruction of labor by, B9

Wound-infection of new-born infant, 362

XlPIInl'Aiil -. !M)

ZwKiiF.i.'s trachelorhector, 461

Zymotic diseases and puerperal infection, re-

lation between, 207
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Abdomen, hydatid of, in pregnancy, i. 543

Abdominal auscultation, i. 543

binder after labor, i. 543

changes in pregnancy, i. 168

examination in diagnosis of fetal pres-

entation and position, i. 406

in labor, i. 457, 461

muscles in labor, action of, i. 373

palpation in labor, i. 457

stalk, i. 85

walls in pregnancy, changes in, i. 152

Abortion, i. 312

complete, i. 317

habitual, i. 317

incomplete, i. 317

inevitable, i. 317

missed, i. 317

threatened, i. 317

Abscess beneath breasts, ii. 290

chronic, of breasts, ii. 292

in areola of breasts, ii. 291

intraperitoneal, celiotomy for, ii. 506

of limbs in puerperium, ii. 226

of nipple, ii. 276

parenchymatous, of breasts, ii. 228

peritoneal, in new-born infant, ii. 384

subcutaneous, of breasts, ii. 290

Acanthopelys, ii. 54

Accidental hemorrhage, ii. 125

Accidents and injuries during pregnancy, i. 297

and surgical operations during pregnancy,

i. 293

Adenitis in puerperium, treatment of, ii. 247

After-care of labor, i. 432

After-coming head, craniotomy of, ii. 462

forceps extraction of, ii. 428

After-pains, ii. 171

Agalactia, ii. 297

Ai'doitis in puerperium, ii. 211

diagnosis and prognosis of, ii. 217

symptoms of, ii. 216

treatment of, ii. 241

Albuminuria in pregnancy, i. 158, 221, 276

puerperal, ii. 315

Alcock's canal, i. 30

Alecithal, i. 78

Allantoic circulation, i. 104

528

Allantois, i. 85

Amazia, ii. 272

Amnion, i. 84

diseases of, i. 300

Amniotic adhesions, i. 304

bands in fetus, i. 351

Ampullae, i. 68

Amputation of pregnant uterus, i. 295

Anasarca of fetus, ii. 91

Anemia in pregnancy, i. 278

puerperal, ii. 311

Anesthesia in labor, i. 412

Ankylosis of pelvic joints, ii. 55

Antero-posterior diameter of pelvic inlet,

measurement of, ii. 25

outlet, measurement of, ii. 34

Antisepsis in labor, i. 391 ; ii. 234

Anus vaginalis, obstruction of labor by, ii. 75

vestibularis, obstruction of labor by, ii. 75

Apoplexy of new-born infant, ii. 348

Appendicitis in pregnancy, i. 274

Areola, i. 66

Arthritis in puerperium, ii. 226

treatment of, ii. 257

Articulations between fetal head and spinal

column, i. 456

Ascites in pregnancy, i. 272

Asepsis in puerperium, ii. 171

Asphyxia, extra-uterine, ii. 341

intra-uterine, ii. 340

of new-born infant, ii. 339

Atelectasis, congenital, of new-born infant, ii.

348

Athelia, ii. 271

Atresia of vagina, obstruction of labor by, ii. 74

Axis-traction, ii. 414

forceps, ii. 413

Ayer's hammock bed, ii. 443

Bag of waters, i. 139

Ballottement, i. 169

Barnes's bag, ii. 408

cranioclast, ii. 457

forceps, ii. 411

perforator, ii. 456

Basiotribe, ii. 458, 459

Basiotripsy, ii. 465
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Bathing in pregnancy, i. 184

Baudelocque, diameter of, ii. 26

Beginning labor, signs of, i

Bimastoid diameter, i. 153

Binder, abdominal, after labor, i. 133

Biparietal diameter, i. I">:;

Bipolar \ ereion, ii. 17 1

Bitemporal diameter, i. 153

Bladder, functional disturbances of, in preg-

nane} , i. 16 I

in puerperium, ii. 31

1

in pregnancy, i. 220

of fetus, development of, i. 122

Blastodermic stage, i. 95

Blastomeres, i. 78

Blastula, i. 78

Bleeders, umbilical hemorrhage in, ii. 356

Blighted ovum, i. -">1 7

I'.l l-islande of Pander, i. 105

r.dldt's expanding dilator, ii. 249

Brain, diseases of, in labor, ii. 157

of new-bora infant, injuries to, ii. 351

Brain-case, anatomy of, 152

Braun's cephalotribe, ii. 457

1h>< >k. ii. 160

trephine, ii. 155

Braxton-1 licks' Bign of pregnancy, i. 169

Breast-pump, ii. -77

Breasts, abscess of, ii. 2S7, 21 mi

anomalies of, ii. 271

areola of, abscess in, ii. 291

bandage <>f, ii. 277

congestion of, ii. 277

diseases of, ii. 277

engorgement of, ii. 277

nstula of, ii. 292

inflammation of, ii. 281

massage of, ii. 280

support and compression of, ii. 277

Breech presentations, i.
~>20

forceps in, ii. 427

positions of, i. 437

prognosis of, i. 467

Bregma, i. 453

Breus's axis-traction forceps, ii. 113

Broad-ligament pregnancy, i. 333

Brow presentations, i. 516

forceps in, ii. 127

positions of, i. 437

prognosis of, i. 467

Buhl's disease of new-born infant, ii. •".•'>;'

Campbell's posture in obstetric operations, ii.

197

< 'anal of Nuck, i. 53

t lancer in pregnancy, i. 285

34

Cancer of uterus in pregnancy, i. 191

< iapul Buccedaneum, ii. "•! I

formation of, i

< ardiac disease in pn

< aruncuhe m\ rtiformes, i. I"

enlarged, obstruction of labor by, ii.

76

< arus, cun e of, i. 139, 1 17

Catalepsy in pregnancy, L 256

Catarrh, gastro-intestinal, of new-born, ii. 375

Catheterization after labor, cleanliness in. i.

397

Caul, i. 382 : ii. 97

Celiotomy, exploratory, in puerperal infection,

ii. "»11

in diffuse suppurative peritonitis, ii. 506

in intraperitoneal abscess, ii.

in puerperal infection, ii. 504

indications for, ii. ">n 1

Cellulitis in puerperium, ii. 212

diagnosis of, ii. 218

prognosis and symptoms of, ii. 21 ^

treatment of, ii. 247

of limbs in puerperium, ii. 226

Celom, i. B3

Cephalhematoma, ii. 345

Cephalic presentations, frequency of, i. 467

Ceplialotrilie. ii. 4">7. 159

( Jephalotripsy, ii. 46

1

Cerebral embolism in puerperium, ii. 316

hemorrhage in pregnancy, i. 250

in puerperium, ii. 316

thrombosis in pregnancy, i. 250

Cervical lacerations alter labor, repair of, i. 128

Cervicobregmatic diameter, i.
!•">•".

Cervix uteri, anatomy of, i. 47

carcinoma of, obstruction of labor by,

ii. 82

closure of, obstruction of labor by,

ii. 72

contraction of, obstruction of labor

by, ii. 82

diseased, in pregnancy, treatment of,

i. 185

displacement of, obstruction of labor

by, ii. 82

during labor, changes in. i. :'.71

dilatation of, i. 376

epithelioma of, in pregnancy, i. 194

in pregnancy, changes in, i. 165

t lesarean section, ii. ill

in eclampsia, i. 212

in placenta previa, ii. 121

Champetier de Ribesta bag, ii. i |ls

< lhapin's dipper, ii. 1
s

i

Cholera in fetus, i. 351
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Cholera in pregnancy, i. 290

Chorda dorsalis, i. 82

Chorea in pregnancy, i. 252

Chorion, i. 86

diseases of, i. 304

hydatidiforrn degeneration of, i. 304

Chromatin, i. 75

Chromosomes, i. 75

Circulation, allantoic, i. 104

fetal, i. 137

Circulatory system in fetus, development of, i.

104

in pregnancy, changes in, i. 154

Clitoris, i. 38

Coccygeus, i. 28

Cohen's method of inducing labor, ii. 406

Coitus in pregnancy, i. 184

Colic of new-born infant, ii. 380

Colles' fascia, i. 31

Colostrum, ii. 167

Colostrum-corpuscles, ii. 168

Colpeurynter, ii. 405

Colpitis in puerperium, ii. 211

treatment of, ii. 241

Conceptions, multiple, i. 143

Conjugate diameter of pelvis, i. 44

Contracted pelvis, flat, ii. 40

generally, ii. 38

obliquely, ii. 42

transversely, ii. 45

Contraction-ring, ii. 140

and retraction-ring, differentiation, i. 378

Contractions, intermittent, in pregnancy, i. 169

Cord, umbilical, i. 31

Coxalgia,_ ii. 65

Coxalgic pelvis, ii. 65

Cranioclasis, ii. 464

Cranioclast, ii. 457,458

Craniopagus, ii. 89

Craniotomy, ii. 453

Craniotomy-forceps, ii. 460

Crede's method of expulsion of placenta, i. 427

Curettage in obstetric surgery, ii. 397

Curve of carus, i. 439, 447

Cystitis in pregnancy, i. 220

in puerperium, ii. 312

Cystocele, obstruction of labor by, ii. 86

Cysts of placenta, i. 309

ovarian, complication of labor by, ii. 84

Davis's forceps, ii. 411

Death, habitual, of fetus, i. 361

of fetus, i. 359

rapid or sudden, in puerperium, ii. 327

Decapitating hook, ii. 460

Decapitation, ii. 466

Decidua, i. 87

and fetal membranes, infection of, in

pregnancy, i. 205

hypertrophy of, in pregnancy, i. 197

Deciduitis, i. 309

Deciduoma benignum, i. 319

Deformities and nialfomiations of fetus, i. 351,

353

of pelvis, ii. 22

classification of, ii. 23

diagnosis of, ii. 24

due to disease of subjacent skeleton,

ii.24

due to disease of superimposed skele-

ton, ii. 24

frequency of, ii. 22

from abnormally loose union or sepa-

ration of joints, ii. 24

from faulty development, ii. 23

Delivery, face to pubes. i. 507

in persistently posterior positions, i. 507

of trunk, i. 424

Diabetes in pregnancy, i. 257

Diameter, Baudelocque's, ii. 25

of pelvis, anteroposterior, of inlet, i. 25

of outlet, i. 34

diagonal conjugate, ii. 27

external conjugate, ii. 25

oblique, of inlet, ii. 33

transverse, ii. 31

of outlet, ii. 33

true conjugate, ii. 29

Diameters of pelvis and fetal head, i. 453, 454

effect of posture on, ii. 501

Diarrhea of new-born infant, ii. 381

Dicephalus, ii. 88

Diet in pregnancy, i. 183

in puerperium, ii. 172

Digestive organs in puerperium, ii. 164

system in fetus, development of, i. 113

physiology of, i. 1 41

in pregnancy, changes in, i. 156

Dilatation of cervix during labor, i. 376

of os uteri, normal mechanism of, i. 474

stage of labor, i. 385

management of, i. 417

mechanism of, i. 473

Diphtheria in new-bom infant, ii. 378

in puerperium, ii. 307

Dipygus, ii. 90

parasiticus, ii. 90

Disinfection in puerperal infection, ii. 232

in hospitals, ii. 232

of hands, Furbringer's method, i. 393

permanganate method, i. 395

practical rules for, i. 393
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Dissecting metritis in puerperium, treatment

of, ii. 246

I >(>lel'i-.'s l-l-l til \ ill'lll, ii. '.''-

Dorsal position, forceps operation in, ii. 119

Dorso-anterior positions, internal version in,

choice of near fool in, ii. 1 92

Dorsoposterior positions, internal version in,

choice of remote f< » >l in, ii. 182

I touble promontory, ii. 28

I louche in obstel L'ic Burgery, ii. 395

I Douglas's pouch, i. 1 1, 17, •"> I, 1">I

I kainage-tubes, ii. 249, 2~><>

I dressing, \ ulvar, after labor, i. 132

1 dressings, sterilizatii f, i.
';'.>•"

I >ry beat, sterilization by, i. 393

labor, ii. 97

mechanism of, descent in, i. 481

Dubois's forceps, ii. Ill

I luctus arteriosus, i. L38

venosus, i. 137

I >warf pelvis, ii. 38

Dystocia, ii. 1". Sec- also Labor, obstruction of.

ECX \ m i'-i \. i.
'_'.")7

Entoderm, i. 7'.t

Ectopic pregnancy, i. 324

Kczema of nipple, ii. 27(>

Ekiema <>f vulva, obstruction of labor by, ii. 75

Elbow and knee, presentations dI\ i. 166

Elephantiasis of labia in pregnancy, ii. 212

Elliott's forceps, ii. 112

Embolism, cerebral, in puerperium, ii. 316

of pulmonary artery in puerperium, ii.

328

Embryotomes, ii. 161

Embryotomy, ii. 453

Encephalitis in puerperium, treatment of, ii.

257

Endocarditis in puerperium, ii. 224

treatment of, ii. 255

Endometritis in pregnancy, i. 204

in puerperium, ii. 21

1

treatment of, ii. 2 12

septic, ii. 202

Enteritis in puerperium, treatmenl of, ii. 256

Enterocele, vaginal, obstruction of labor by,

ii. 85

Entoderm, i. 7'.'

Epilepsy and eclampsia, diagnosis, differential,

i. 248

in pregnancy, i. 2 I
s

-

Episiotomy, ii. 102

during labor, i. 12.".

Epithelioma of cervix in pregnancy, i. I'M

Erysipelas in new-born infant, ii. •'>('>
I

in pregnancy, i. 287

Erysipelas in puerperium, i

• .I fetus, i. 351

puerperale malignum internum, ii. 213

Eventrati implicating labor, ii. 153

Evisceration, ii. 167

Exanthemata in puerperium, il

Expulsion, mechanism of, i. 1-7

of bead, management of, i. 121

of placenta, < rede* - method, i. 127

stage of labor, i. 386

Expulsive force of labor, excessive power in,

ii. 2]

Externa] version, ii. 172

Ext ra-uterine pregnancy, i. 32 1

after rupture, treatment of, i. 343

at time of rupture, treatment of, i.

340

before rupture, treatmenl of, i. 339

diagnosis of, i. L76, 336

fetus in, i. 333

operation in, i. :; 1

1

rupture in, i.
.';:;.">

F \< e pres] citations, i. ):;7. 465, "i 11 ^

forceps in. ii. 117

td pubes delivery, i. 507

Fallopian tubes, affections of, in pregnancy,

i. 296

False knot, i. 312

pelvis, anatomy of, i. 439

Fasciae of peh is, i. 29

Femora, luxation of, ehect on pelvis of, ii. 65

Fetal body, anatomy of, i. 156

circulation and maternal circulation, rela-

tion of, i. 1 10

circulations, i. 137

<iiiin.ur, i. I 72

head, anatomy of, i. 452

and spinal column, articulations be-

tween, i. 156

dimensions of, i. 153

large, obstruction of labor by, ii. 89

sutures of, i. 152

heart-sounds, i. 1 7n

membranes, physiology of, i -

1

movements, i. 1 69

influence "t'. on presentations, i. 171

pelvis, ii. 11

Fetus, amniotic bands in, i. 351

anasarca of, ii. 91

anatomy of, i. 151

and uterus in presentations, adaptation

between, i. 170

arteries in, development of, i. 108

attitude of, i. 134

bladder in, development "f. i. 122
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Fetus, changes in structure of, after death, i.

360

circulatory system in, development of, i.

104

death of, i. 359

habitual, i. 361

or life of, diagnosis of, i. 178

deformities and malformations in, i. 351,

.

353

determining length of, i. 104

development of, i. 74

digestive tract in, development of, i. 141

diseases of, i. 346

double formations of, i. 357

ear in, development of, i. 133

excessive development of, i. 357

eye in, development of, i. 130

faulty positions of, obstruction of labor by,

ii. 94

generative organs in, development of, i. 122

genito-urinary organs in, development of,

i. 119

growth of, i. 137

heart in, development of, i. 105

in extra-uterine pregnancy, i. 333

infections of, i. 347

life or death of, diagnosis of, i. 178

liver in, development of, i. 119

luxations in, i. 352

lymphangioma of, obstruction of labor by,

ii. 88

malformations of, obstruction of labor by,

ii. 89

malpresentations of, obstruction of labor

by, ii. 94

metabolic changes in, i. 140

nervous system in, development of, i. 126

neural canal of, development of, i. 81

nutrition of, i. 137

overgrowth of, obstruction of labor by,

ii. 87

pancreas in, development of, i. 119

papyraceus, i. 145

physiology of, i. 137

respiratory changes in, i. 140

tract in, development of, i. 119

salivary glands in, development of, i. 119

sex of, diagnosis of, i. 172

special sense organs in, development of,

i. 130

spinal cord in, development of, i. 126

tumors of, i. 353

obstruction of labor by, ii. 89, 91

veins in, development of, i. Ill

Fibroid of uterus, obstruction of labor by, ii. 83

puerperal hemorrhage from, ii. 269

Fistula of breasts, ii. 292

Flat pelvis, non-rachitic, ii. 40

simple, i. 34

Flexed dorsal posture in obstetric operations,

ii. 495

horizo- conjugate angle

of, ii. 500

Flexion, mechanism of, i. 482

Fontanelles, i. 452, 453

Foot and hand, presentation of, i. 542

presentation of, i. 465

Footling presentations, i. 537

Forceps, application of, in left-lateral position,

ii. 429

to severed head, ii. 429

extraction of after-coming head, ii. 428

in breech presentations, ii. 427

in brow presentations, ii. 427

in face presentations, ii. 427

in labor, action of, ii. 415

application of, to side of head, ii. 424

indications for, ii. 417

time to remove, ii. 423

use of, ii. 410

varieties of, ii. 410

in occipito-posterior positions, ii. 426

operation in labor, ii. 424

high, ii. 417

in dorsal position, ii. 419

position in, ii. 418

Forces of labor, anomalies, ii. 17

expulsive, excessive power in, ii. 21

Forewaters, i. 139

Fractures in utero, i. 352

of pelvis, ii. 54

Fronto-mental diameter, i. 453

Full-flexed dorsal posture in obstetric opera-

tions, ii. 496

Fungus, umbilical, ii. 358

Funic souffle, i. 172

Funnel-shaped pelvis, ii. 41

Fiirbringer's method of disinfection of hands,

i. 394

Gait in pregnancy, i. 157

Galactagogues, ii. 298

Galactocele, ii. 292

Galactorrhea, ii. 298

Gangrene of umbilicus, ii. 363

of vulva, obstruction of labor by, ii. 76

Garrigues' blunt expanding perforator, ii. 248

transfusion dilator, ii. 247

Gartner's duct, i. 62

Gastric ulcer in pregnancy, i. 274

Gastro-intestinal catarrh in new-born infant,

ii. 375
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Gastrointestinal hemorrhage in new-born, ii.

379

< tastrula stage, i. 79

Gavage in premature infant, ii. 391

Genital canal, tumors of, obstruct] if labor

by, ii. 82

organs, female, of new-born infant, hemor-

rhage from, ii. 378

in puerperium, ii. 16

1

injuries to, following labor, ii. 1*7

Glands of Bartholin, i. 38

of Montgomery, i. 66

< loiter in pregnancy, i. 278

Gonorrhea in pregnancy, i. 282

<ii Theic infection in puerperium, ii. 'I'll

Gravity, influence of, on presentations, i. 168

II \ i.k-sittim; posture in obstetric operations,

ii. 497

Eland and foot, presentation of, i. 542

and bead, presentation of, i. 542

presentation of, i. 165

Hands, sterilization of, i. 393, 394, 395

Hanging dorsal posture in obstetric operations,

ii. 496

horizo-conjugate angle of,

ii. 500

Harris-Dickinson portable pelvimeter, ii. 25

Head and hand, presentation of, i. 542

diameters of, and diameters of pelvis, rela-

tive value of, i. 454

expulsion of, management of, i. 421

fetal, i. 452

of new-born infant, injuries to, ii. 349

Heart, diseases of] in labor, ii. 156

of fetus development of, i. 105

Heat, dry, sterilization by, i. 393

Hegar's dilators, ii. 407

sign of pregnancy, i. 166

Hematoma of sterno-mastoid in new-born, ii.

350

of vagina, obstruction of labor by, ii. 74

puerperal, ii. 195

Hematuria in puerperium, ii. 316

in pregnancy, i. 220

Hemoptysis in pregnancy, i. ->v; l

Hemorrhage, accidental, ii. 125

treatment of, ii. 127

cerebral, in puerperium, ii. 316

concealed, accidental, of pregnancy, i. 225

dystocia due to, ii. 108

from female genital organs of new-born

infant, ii. 378

from umbilical wound, ii. 356

diagnosis, differential, ii. 358

gastro-intestinal, in new-born, ii. •">7 U

I lemorrhage in labor, ii. 152

in pregnancy, i. 281

postpartum, ii. 128, 264

etiolog] of, ii. 129

prognosis of, ii. 131

symptoms and treatment of, ii. 130

puerperal, ii. ->> I

secondary, ii. 269

umbilical, ii.
'''<

I

uterine, in pregnancy, i. 281

Hemorrhagic diathesis of new-born infant.il

:;7^

I lemorrhoids in puerperium, ii. 310

I lepatitis in puerperium, ii. 225

treatment of, ii. 256

Hernia, inguinal, in new-bom infant, ii. 384

obstruction of labor by, ii. lo-

ot' umbilical cord, ii. 359

radical operation for, ii. 3(30

treatment of, ii. 360

umbilical; in new-born infant, ii. 384

Herpes in pregnancy, i. "JM

Hicks' cephalotribe, ii. 457

method in prolapsed cord, ii. 103

Hirst's pelvimeter, ii. 30

Hodge's forceps, ii. 41

1

Hook and crotchet, ii. 160

Horizo-conjugate angle in obstetric operations,

ii. 4'.>7

of Hexed dorsal posture, ii. 500

of banging dorsal posture, operations,

ii. ooi

i

of straight dorsal posture, ii. 500

Hospitals, puerperal infection in, disinfection

in, ii. 232

prevention of, ii. 230

Hydatid, abdominal, in pregnancy, i. 224

Hydatidiform degeneration of chorion, i. 304

I [ydramnion, i. 300

influence on labor, i. 303

Hydrocephalus, i. 356 : ii. '.'1

Hydrorrhoea gravidarum, i. 381

Hygiene of pregnancy, i. 183

I [ymen, i. 39

unruptured, obstruction of Labor by, ii. 71

Hyperemesis in labor, ii. 1">1

Hyperlactation, ii. 303

Hypodermoclysis in puerperal infection, ii. 247

Hysterectomy for myoraata of uterus, i. 190

in puerperal infection, ii. 247,

indication-; and technique for, ii. 510

Hysteria in pregnancy, i. 260

influence of pregnancy on. ii. 247

1« rEBUS neonatorum of new-born, ii- 352

symptomaticus of new-born, ii. 369
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Ideal incubator, ii. 388, 389

Impregnation and segmentation, i. 77

Inclined dorsal posture in obstetric operations,

ii. 497

Incubators, various kinds of, ii. 388

Inertia uteri, ii. 17

Infant, new-born, ii. 333.

premature, ii. 387.

puerperal, ii. 198

Infectious diseases of new-born, ii. 360

Injuries and accidents during pregnancy, i. 297

Insanity of labor, ii. 323

of lactation, ii. 324

of pregnancy, ii. 323

puerperal, ii. 320

prognosis and treatment of, ii. 325

Instruments, sterilization of, i. 393

Intercourse, sexual, in pregnancy, i. 184

Internal version, ii. 476

Intestinal obstruction in new-born, ii. 382

Intraperitoneal abscess, celiotomy for, ii. 506

Inversion of uterus in puerperium, ii. 267

Involution in puerperium, ii. 165, 260

tardy, in puerperium, ii. 175

Iscbiopagus, ii, 89

JA3JICEPS, ii. 91

Jelly of Wharton, i. 95

Jewett's axis-traction forceps, ii. 413

Justo-major pelvis, ii. 45

Justo-minor pelvis, ii. 38

Juvenile pelvis, ii. 38

Kidney, displaced, obstruction of labor by, ii.

153

of pregnancy, i. 220

Kidneys in fetus, secretion of, i. 141

Kiestein in pregnancy, i. 164

Kiwisch's method of inducing labor, ii. 406

Knee and elbow, presentations of, i. 466

Knee-chest posture in obstetric operations, ii.

497

Krause's method of inducing labor, ii. 404

Kvphoscoliosis of pelvis, ii. 64

Kyphotic pelvis, ii. 61

Labia, elephantiasis of, i. 212

Labor, abdominal binder after, i. 433

examination in, i. 457, 461

muscles in. action of, i. 373

palpation in, i. 457

after-care of. i. 432

after-coming head in, forceps extraction

of, ii. 428

and pregnancy, spinal irritations compli-

cating, i. 251

Labor, anesthesia in, i. 412

anomalies in forces of, ii. 17

antisepsis in, i. 391 ; ii. 234

application of forceps in, to severed head,

ii. 429

bed in, preparation of, i. 410

beginning, signs of, i. 383

catheterization after, cleanliness in, i. 397

cervical lacerations after, repair of, i. 428

cervix during, changes in, i. 374

dilatation of, i. 376

complicated by accidents and diseases, ii.

100

by diseases of brain, ii. 157

of heart, ii. 156

of mother, ii. 151

by eventration, ii. 153

by hemorrhage, ii. 108

conduct of, i. 391

course of, i. 383

date of, prediction of, i. 181

deficient power of uterine muscle in, ii. 17

delivery of trunk in, i. 424

diagnosis of, i. 457

dilatation stage of, i. 385

mechanism of, i. 473

disinfection in, i. 393

dressing after, ii. 236

dry, ii. 97, 481

duration of, i. 390

episiotomy during, i. 423

examination during, i. 415

expulsion of head in, management of, i.

421

stage of, i. 386

management of, i. 418

in vertex presentations, mecha-

nism of, i. 480

expulsive forces of, excessive power in, ii.

21

external measurement of pelvis in, i. 407

first stage of, i. 385

management of, i. 417

mechanism of, i. 473

forceps in, action of, ii. 415

application of, to side of head, ii. 424

indications for, ii. 417

use of, ii. 410

varieties of, ii. 410

hemorrhage in, ii. 152

influence of hydramnion on, i. 303

in pneumonia, ii. 158

injuries to external genital organs follow-

ing, ii. 187

to perineum following, ii. 189

to vagina following, ii.
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Labor, injuries to vulva following, ii. 188

insanity of, ii. 323

inverei f atei us in, ii. 145

lacerations after, repair of, i. 128

I' peli ic il after, i. 129

ligaments in, acl ion of, i. 373

lower uterim segment in, i. o77

lying-in room in, i. 109

management of, i. 398, 1 1

7

of 'd in, i. 124

in kyphotic pelves, ii. 63

when obstructed by contracted pelvis,

ii. 67

mechanism of, i. 43 I

nurse's preparation in, i. 109

obstetric bag in, i. 1 1

1

examination in, i. 399

position in, i. 118

obstruction of, by abnormal conditions

aboul rectum, ii. 87

by abnormalities in fetal appendages,

ii. '.17

by iiniis vaginalis, ii. 75

vestibularis, ii. 75

by atresia of vagina, ii. 7 I

by carcinoma of cervix, ii. 82

by cicatrices in vagina, ii. 74

by closure of cervix, ii. 72

of vagina, ii. 7:i

of vulva, ii. 7:!

by congenital anomalies of uterus,

ii. 7(i

narrowness of vagina, ii. 76

by contraction of cervix, ii. 72

of vagina, ii. 7.*!

of vulva, ii. 73

by cystocele, ii. 86

by displaced kidney, ii. 1~>3

by displacements of cervix, ii. 82

of uterus, ii. 7(i

by edema of vulva, ii. 75

by enlarged carunculse myrtiformes,

ii, 76

by faulty positions of fetus, ii. 94

by former operation to uterus, ii. 78

by gangrene of vulva, ii. 76

by bematomata of vagina, ii. 7 I

by hernia, ii. 1
•">•_'

by hydrocephalus, ii. 91

by large fetal bead, ii. 89

by lateral displacement of uterus,

ii. 78

by long umbilical cord, ii. 98

by lymphangioma of fetus, ii.
sv

by malformations of fetus, ii. 89

by malpresentations of fetus, ii. 94

Labor, obstruction of, by ovarian •

by overgrowth of fetus, ii

by placenta previa, ii. 108

by premature nauficati f < ranicm,

ii. 99

by prolapse of uterus, ii.
''

I iv rectocele, i

by relaxation ami rupture of pelvh

articulations, ii. l"»l

by sacculation of uterus, ii. 76, 7"

by Bhort umbilical cord, ii. 98

by soft maternal Structures in partu-

rient canal, ii. 70

by spondylolisthetic pelt is, ii. 61

by tumors of fetus, ii. 89, 91

of genital canal, ii. 32

of rectum, ii. 153

of vagina, ii. 75

of vulva, ii. 75

by tv\ in~. ii. '.i
I

by unruptured hymen, ii. 74

by uterine fibroid, ii. 83

prognosis of. ii. 84

polypi, ii.
s

I

by vaginal enterocele, ii. 85

by vaginismus, ii. 7<i

by varicose veins, ii. 7(i

In- Wormian Ikhh-s, ii. Ml

pains, i. 371

patient after, toilet of. i. 432

preparation of, i. Ill

pelvic lloor durinir. changes in, i. 388

prevention of injuries to, i

II'.'

physiology of, i. 368

placenta] stage of. i. 390

management of, i. 126, 192

mechanism of, i. 190

position during, i. 11 s

premature induction of. ii. 103

rupture of membranes during, i. 118

of uterus in. ii. 139

second staue of. i. 386

in vertex presentations, mechan-

ism of. i. 180

management of, i. 11 s

^hock in, ii. 158

stages of, i. 385

sudden death in. ii. 158

delivery of child in. ii. 15€

third staire of. i. 390

management of, i. 426, 192

mechanism of, i. 190

twin. ii. '.'I

uterine mu-cle in. deficient power of. ii. 17

vagina during action of. i.
'''

I
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Labor, vaginal examination in, i. 408, 461

frequency of, i. 419

vomiting in, ii. 151

vulvar dressing after, i. 432

Lacerations after labor, repair of, i. 418

cervical, after labor, repair of, i. 428

of pelvic floor after labor, i. 429

of uterus, ii. 139

Lactation, insanity of, ii. 324

Lactiferous duct, i. 67

Laparo-elytrotomy, ii. 452

Lateroprone posture in obstetric operations,

ii. 497

Lazariewich's forceps, ii. 412

Levator ani, i. 27

Ligaments in labor, action of, i. 373

Ligation of umbilical cord, i. 425

Liquor amnii, i. 139

character of, i. 382

variations in, i. 304

Lithopedion, i. 334

Liver, atrophy of, in pregnancy, i. 273

of fetus, development of, i. 119

Lochia, ii. 167

alba, ii. 167

cruenta, ii. 167

rubra, ii. 167

serosa, ii. 167

Lordosis, pelvis of, ii. 65

Lusk"s axis-traction forceps, ii. 412

cephalotribe, ii. 457

Luxation of femora, effect of, on pelvis, ii. 65

Luxations in fetus, i. 352

Lying-in room, i. 409

Lymphangitis in puerperium, ii. 213

diagnosis of, ii. 219

symptoms of, ii 219

treatment of, ii. 250

uterine, ii. 219

Mat.arta of fetus, i. 350

puerperal, ii 307

hemorrhage from, ii. 271

Male and female pelvis, difference between,

i. 448

pronucleus, i. 77

Malignant disease, puerperal hemorrhage from,

ii. 269

Mamniie, i. 65

Mammary changes during pregnancy, i. 163

in puerperal state, ii. 167

glands, ii. 272

in pregnancy, i. 152

treatment of, i. 187

Mammilla?, i. 65

Mania in pregnancy, i. 260

Martin's pelvimeter, ii. 24

Masculine pelvis, ii. 38

Mastitis, ii. 281

in new-born, ii. 353, 366

Maternal and fetal circulation, relation of,

i. 140

impressions, i. 251, 357

organs in pregnancy, i. 146

McLean's model of Barnes' bag, ii. 408

Measles in pregnancy, i. 288

of fetus, i. 350

Meconium, i. 142

Meigs' craniotomy forceps, ii. 457

Melena of new-born, ii. 370

Meningitis in pregnancy, i. 251

in puerperium, ii. 257

Menstruation, physiology of, i. 72

suppression of, in pregnancy, i. 162

Mental condition of pregnancy, i. 173, 185

Mercurio posture in obstetric operations, ii.

497, 502

Mesoderm, i. 80

Metritis, dissecting, in puerperium, ii. 246

in puerperium, symptoms and prognosis

of, ii. 217

treatment of, ii. 242

Micromazia, ii. 272

Microthelia, ii. 271

Milk, bottling of, ii. 187

in feeding new-born, ii. 181

laboratories, ii. 184

nodes, ii. 292

Milk-secretion, abnormalities in, ii. 294, 297

arrest of, ii. 293

in puerperium, ii. 167, 173

Miscarriage, i. 312

Missed abortion, i. 317

Moles, tubal, i. 331

Mons veneris, i. 37

Morning sickness, i. 161

Morula, i. 78

Mouth and teeth, diseases of, in pregnancy, i. 277

Mullerian ducts, i. 121

Midler's ring, i. 149

Multiple conceptions, i. 143

pregnancy, diagnosis of, i. 177

Murphy breast-binder, ii. 279

Muscles, abdominal, in labor, action of, i. 373

Myomata of uterus in pregnancy, i. 188

Myomatous tumors, influence upon pregnancy,

i. 294

Myomectomy during pregnancy, i. 294

Myomotomy during pregnancy, i. 294

Naegele1

? forceps, ii. 412

perforator, ii. 456
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Nausea and vomiting in diagnosis of preg

1 1 : 1 1 1
1 \ , i 16]

of pregnancy, i. 261

Necrosis of peh i-, ii. 55

Nephritis in puerperium, ii. 225

i reatmenl of, ii. 256

Nervous affections after puerperium, ii. --I7

disturbances in puerperium, ii. 226

system, changes in, in pregnancy, i. L60

development of, in fetus, i. L26

disorders of, in pregnancy, i. - !">,

S16

poisonings of, in pregnancy, i. 257

Neuralgia in pregnancy, i. 2 1">

New-born infant, apoplexy of, ii. 348

artificial feeding <>!', ii- 1*1

asphyxia of, ii. 339

bathing of, ii. 1 77

Buhl's disease of, ii. 369

care of, ii. 1 77

immediate, ii. 385

cephalhematoma of, ii. 345

circulatory system of, ii. 335

clothing of, ii. 179

colic of, ii. 380

congenital atelectasis of, ii. 348

constipation in, ii. 381

diarrhea of, ii. 3S1

digestive system of, ii. ."»)'>•")

diphtheria of, ii. -
*>
T *

>

diseases of umbilical vessels of, ii. 362

of umbilicus in, ii. 353

disturbances of urinary organs in, ii.

384

dosage and therapeutics in, ii. 3X6

erysipelas of, ii. 36 1

exfoliation of epidermis of, ii. 352

female, hemorrhage from genital

organs of, ii. 37X

food of, ii. 385

gangrene of umbilicus of, ii. 363

gastro-intestinal catarrh of, ii. 375

hemorrhage in, ii. 379

growth of, ii. :'>•"..".

hematoma of steino-mastoid in, ii. 350

hemorrhagic diathesis of. ii. .".7 s;

hygiene of, ii. 385

icterus neonatorum of, ii. 352

symptomatica of, ii. :'.(i
c
.t

infection of digestive trad in, ii. 375

of respiratory tract in, ii.
.">7">

through umbilicus, ii. 362

infectious diseases of. ii. .">ii(l

inguinal hernia in. ii. :;s
I

injuries to brain of, ii. :'..">l

to head of, ii. 349

New-horn infant, injuries i" peripheral n<

of, ii. ; . I

lo -kull of, ii. 350

intestinal obstruction in, i

lymphatic -;• -u -m of, ii.

mastitis in, ii. 363,

melena of, ii. 370

milk in feeding of, ii. 181

muscular action in, i

nervous sj stem of, ii

nursing of, ii. I BO

omphalitis of, ii. 363

ophthalmia of, ii -'.7:;

paralysis of, ii. 351

pathology of, ii. 339

pemphigus of, ii. 370

peritoneal abscess in, ii. ; ;~ I

peritonitis in, ii. 365

phimosis in, ii. 384

phlegmasia in, ii. 366

physiology of, ii. 333

remedies for. do-agi- of. ii
''<•*>'>

respiration of, ii. ';•'>
1

rhinitis in, ii. 376

sclerema of, ii. 377

septicemia in, ii. 2<> 1

skin of, ii. 336

special seiise« of. ii. 33X

speech of, ii. 339

stomatitis aphthosa of, ii. :!7o

syphilis of, ii. 372

tetanus in, ii. 367

thrush of, ii. 375

traumatic injuries of, ii. "> 19

tuberculosis of, ii. 373

umbilical hemorrhage in, ii. 35 I

umbilical hernia of, ii. 359, ;s 7

urinary system of, ii. 336

weight of, ii. 333

Winckel's disease of, ii. :; 7i»

wound-infection of, ii. 362

wounds of tare of, ii- ; '- 19

of scalp of, ii. 3 19

Nipples, abscess of, ii. 276

anomalies of, ii. 271

eczema of, ii. 276

sore, ii. 272

Nipple-shield, ii. 276

Nurse in labor, i. 396, 109

Nursing of new-horn. ii. ISO

Nut i-iiion in pregnancy, i. 156

' >m [que diameters of pelvis, i. 142

t obstetric antisepsis, i. 39

1

hag, i. Ill

diameter of peh is, i. 1 12
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Obstetric examination in labor, i. 399

operations, arched dorsal posture in, ii.

497, 502

contour of birth-canal in, ii. 497

flexed dorsal posture in, ii. 495

flexed dorsal posture in, horizo-conju-

gate angle of, ii. 500

full-flexed dorsal posture in, ii. 496

half-sitting posture in, ii. 497

hanging dorsal posture in, ii. 496

hanging dorsal posture in, horizo-con-

jugate angle of, ii. 500

horizo-conj ugate angle in, ii. 497

inclination of pelvis in, ii. 497

inclined dorsal posture in, ii. 497

knee-chest posture in, ii. 497

lateroprone posture in, ii. 497

posture of patient in, ii. 495

squatting posture in, ii. 497

straight dorsal posture in, ii. 495

straight dorsal posture in, horizo-con-

jugate angle of, ii. 500

Trendelenburg-Walcher posture in,

ii. 502

position in labor, i. 418

surgery, ii. 392

curettage in, ii. 397

douche in, ii. 395

instrumental operations in, ii. 392

passing catheter in, ii. 393

preparations for operations in, ii. 392

tampon in, ii. 399

Obstetrician, cleanliness of, i. 394

Occipitofrontal diameter, i. 453

Occipito-mental diameter, i. 453

Occipitc-posterior positions, forceps in, ii. 426

Oligohydramnios, i. 303

Omphalitis of new-born, ii. 363

Omphalorrhagia, ii. 354

Oophoritis in puerperium, ii. 212

treatment of, ii. 250

Ophthalmia of new-born, ii. 373

Os uteri, artificial dilatation of, ii. 107

dilatation of, normal mechanism of,

i. 474

Osiander's pelvimeter, ii. 24

Osseous elements in pregnancy, i. 157

Osteomalacic pelvis, ii. 50

Otic pit, i. 133

vesicles, i. 133

( )varian tumors in pregnancy, i. 208, 295

Ovaries, i. 57

Ovariotomy in pregnancy, i. 208

Ovary, cysts of, complication of labor by, ii. 84

diseased, in pregnancy, i. 206

Oviducts, i. 56

Ovulation, i. 70

Ovum, blighted, i. 317

diseases of, in pregnancy, i. 300

fertilization of, i. 74, 77, 180

maturation of, i. 74

segmentation of, i. 77

Pains of labor, i. 371

Pajot's forceps, ii. 412

Palpation, abdominal, in labor, i. 457

Pancreas of fetus, development of, i. 119

Paralysis of new-born, ii. 351

Paroophoron, i. 62

Parovarium, i. 62

Parturient canal, anatomy of, i. 438

Pelvic cavity, measurement of capacity of, ii.

33

congestion, puerperal hemorrhage from,

ii. 269

floor, anatomy of, i. 30

in labor, i. 388

in pregnancy, i. 152

lacerations of, i. 429

prevention of injuries to, i. 419

joints, ankylosis of, ii. 55

relaxation of, ii. 55

synostosis of, ii. 55

ligaments, relaxation of, in pregnancy, i.

228

peritoneum in pregnancy, i. 150

Pelvimeter, Schultze's, i. Ill

Pelvimeters, ii. 24, 25, 30

Pelvimetry, ii. 24

Skutsch's method, ii. 32, 33

Pelvis, anatomy of, i. 17, 438

anomalies of, due to diseases of subjacent

skeleton, ii. 65

articulations of, i. 22

changes in, in pregnancy, i. 151

caries of, ii. 55

conjugate diameter of, i. 442

contracted, generally, ii. 38

management of labor in, ii. 67

obliquely-, ii. 42

transversely, ii. 45

coxalgic, ii. 65

deformities of, ii. 22

diameters of, and diameters of fetal head,

relative value of, i. 454

effect of posture on, ii. 501

dimensions of, i. 20

dwarf, ii. 38

effect of luxation of femora on, ii. 65

excavation of, i. 440, 444

external measurement of, in labor, i. 408

fascia? of, i. 29
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Pelvis, fetal, ii. II

flat, Qon-rachitic, ii. 40

fractures of, ii- 54

funnel-shaped, ii. 1

1

in pregnancy, examinal i i, i. I 36

inclination of, in obstetric operations, ii.

197

justo-major, ii. 15

justo-minor, ii. 38

juvenile, ii. 38

kyphoscoliosis of, ii. <>l

kyphotic, ii. 61

lordosic, ii. 66

male and female, difference, i. 148

masculine, ii. 38

nana, ii. 38

necrosis of, ii. 55

oblique diameters of, i. 442

osteomalacic, ii. 50

plana, ii. 3 I

position of, i. 20

pseudo-osteomalacic, ii. I' 1

rachitic, ii. 16

Robert's, ii. 45

scoliotic, ii. 6 I

simplr flat, ii. 34

>ii/.-. ii. 67

spinosa, ii. 54

^plit, ii. 16

spondylolisthetic, ii. 56

transverse diameters of, i. 442, 444

tumors of, ii. 5 I

undeveloped, ii. 41

Pelzer's method of inducing labor, ii. 406

Pemphigus of new-born, ii. :'>7u

Peptonuria in pregnancy, i. 276

Perforators, ii. 155, 456

Pericarditis in puerperium, ii. 214

symptoms of, ii. 221

treatment of, ii. 225

Perineum, injuries t<>, following labor, ii. 189,

192

Perioophoritis in puerperium, ii. 212

Peripheral nerves of new-born, injuries to, ii.

351

Peritonea] abscess in new-born, ii. 384

Peritonitis, diffuse, in puerperium, ii. 220, 221

suppurative, celiotomy for, ii. 506

in new-born, ii. 365

in pregnancy, i. 224

in puerperium, ii. 21 I

prognosis of, ii. 220

symptoms <>f, ii. 219

treatment of, ii. 250

Permanganate method <>t" sterilizing hands, i.

395

Phi sis in new-born, ii. 38 I

Phlebitis in puerperium, ii. 21 I

treatment of, ii

of umbilical vessels, ii.

uterine, in puerperium, ii. 21

1

treatment of, ii

Phlegmasia alba dolens in puerperium, ii. 216

Bymptoms "f. ii. 222

treatment <>f, ii. 258

coerulea dolens, ii. 222

in new-born, ii. 366

Pinard's perforator, ii. 166

Placenta, i. -7

anomalies of, i. 307

when previa, ii. Ill

degenerations of, i. 308

delivery of, in tw in labor, ii. 96

expulsion of, Credos method, i. 127

inflammation of, i. 308

previa, ii. 1
||s

centralis, ii. Ill

complete, ii. 1 12

lateral, ii. 1 12

structure <>!'. i. '.'1

syphilis of, i. 309

tuberculosis of, i. 310

tumors of, i. 309

Placenta] apoplexies, i. 310

circulation, i. 139

infarcts, i. 310

marginata, i. ol0

souftK', i. 4(>1

Btage of labor, i. 390

management of, i. 426, 4'.'2

mechanism of, i. 190

Plethora, i. 155

Pleurisy in puerperium, ii. 214

prognosis <>f. ii. 221

symptoms <>(', ii- 221

treatment of, ii. 255

Pneumonia in l:il><>r. ii. 1 58

in pregnancy, i. 289

in puerperium, ii. 221. 307

treatment '•!", ii. 255

Polygalactia, ii. 298

Polymazia, ii. 272

Polyneuritis in pregnancy,i. 217

Polypi of uterus, obstruction of labor by, ii.

<l

Polythelia, ii. 271

Pony-room, ii. 231

Potto's method of Cesarean section, ii. 151

Position and presentation, diagnosis of, i. I
|HI

definition of, i. 186

diagnosis "f. by palpation, i. 159

persistently posterior, delivery in. i
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Postpartum chill in puerperium, ii. 162

hemorrhage, ii. 12S, 264

Posture, arched dorsal, in obstetric operations,

ii. 497

effect of, on diameters of pelvis, ii. 501

flexed dorsal, ii. 495

horizo-conjugate angle of, ii. 500

full-flexed dorsal, ii. 496

half-sitting, ii. 497

hanging dorsal, ii. 496

horizo-conjugate angle of, ii. 500

inclined dorsal, ii. 497

knee-chest, ii. 497

lateroprone, ii. 497

squatting, ii. 497

straight dorsal, ii. 495

horizo-conjugate angle of, ii. 500

Trendelenburg-Walcher, ii. 502

Pouch of Douglas, i. 44, 47, 54

Poulet's axis-traction forceps, ii. 413

Pregnancy, i. 74

abdominal changes in, i. 168

examination in, i. 186

walLs in, i. 152

accidents and injuries during, i. 297

acute infections in, i. 282

albuminuria in, i. 158, 221, 276

and labor, spinal irritations in, i. 251

anemia in, i. 278

appendicitis in, i. 274

articulations of pelvis in, i. 151

ascites in, i. 272

atrophy of liver in, i. 273

bathing in, i. 184

bladder in, i. 164

cancer in, i. 285

cardiac disease in, i. 280

catalepsy in, i. 256

cerebral hemorrhage in, i. 250

thrombosis in, i. 250

cervix in, i. 165

cholera in, i. 290

chorea in, i. 252

circulatory system in, i. 154

clothing in, i. 184

coitus in, i. 184

cystitis in, i. 220

death during, i. 249

diabetes in, i. 257

diagnosis of, i. 161

differential, i. 174

diet in, i. 183

digestive system in, i. 156

duration of, i. 179

eclampsia in, i. 237

endometritis in, i. 204

Pregnancy, epilepsy in, i. 248

and eclampsia in, differentiation, i. 248

erysipelas in, i. 287

exercise in, i. 183

extra-uterine, i. 324

after rupture, treatment of, i. 343

at time of rupture, treatment of, i. 340

before rupture, treatment of, i. 339

cause of, i. 328

diagnosis of, i. 176, 336

evacuation of an extra-peritoneal ges-

tation-sac in, i. 345

fetus in, i. 333

forms of, i. 329, 330

operation in, i. 341

preparation for, i. 340

svmptoms of, i. 334

treatment of, i. 339

vaginal opening and drainage in, i.

344

gait in, i. 157

gastric ulcer in, i. 274

general changes in, i. 154

genitals, external, in, i. 151

goiter in, i. 278

gonorrhea in, i. 282

Hegar's sign in, i. 166

hematuria in, i. 220

hemoptysis in, i. 281

hemorrhage in, i. 225

herpes in, i. 248

hygiene of, i. 183

hysteria in, i. 260

infections, acute, in, i. 282

injuries and accidents in, i. 297

insanity of, ii. 323

intermittent contractions in, i. 169

interstitial, i. 332

intrapelvic signs in, i. 164

kidneys in, i. 220

Mestein in, i. 164

mammary changes during, i. 163

glands in, i. 152

treatment of, i. 187

management of, i. 186

mania in, i. 260

maternal impressions in, i. 251

organs in, i. 146

measles in, i. 288

meningitis in, i. 251

menstruation in, suppression of, i. 162

mental condition in, i. 173, 185

mouth and teeth diseases in, i. 277

multiple, diagnosis of, i. 177

myomatous tumors in, influence on, i. 294

myomectomy in, i. 294
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Pregnancy, myomotomy in, i. 204

11:111 i':i .iinl Vomiting "•', i. 2<il

nen ouc rj rtem in, changes in, i. 160

di orden of, i. 2 15

poisonings of, i. 267

aeuralgia in, i. - 15

outrition in, i. 166

osseo 11^ elements in, i. L57

ovariotomy in, i. 208

pathology of, i. 188

pelvic floor in, i. 152

peh is in, examination of, i. 186

peptonuria in, 1. 276

peritonitis in, i. 22 I

physiology of, i. 74

pneumonia in, i. 2.S!)

polyneuritis in, i. 2 17

posture and bearing of, i. 228

prior, diagnosis of, i. 1 77

prolongation of, i. 181

pruritus in, i. 259

purpura hemorrhagica in, i. 279

reflex excitability in, i. 247

renal functions in, care of, i. 186

respiration in, i. 156

rest in, i. 184

salivation in, i. 2 18

salpingitis in, i. 206

scarlatina in, i. 289

signs in, i. 161

skin in, i. 157

small-pox in, i. 289

stomach disorders in, treatment, i. 186

surgical operations during, i. 293

and accidents during, i. 293

symptoms and signs of, i. 161, 171

syphilitic infection in, i. 284

tetanus in, i. 'J
(.U

tetany in, i. 'J'.>2

toxemia in, i. 228

tubal, i. 330

tubo-uterine, i. 332

typhi. id fever in, i. 286

umbilicus in, i. 162

area in, i. 232

uremia in, i. !•"><>

urinary organs in, disorders of, i. 2'_'()

urine in, i. 1 57

toxicity of, i. 232

uterus in, i. 1 16

and peritoneum in, relations of, i. 150

changed position of, i. 167

vagina in, i. 151

vaginal mucous membrane in, i. 166

Vomiting and nausea in, diagnosis of, i.

161

Pn naiiey, vomiting and nausea of, 26]

i reatmenl of, i. 266

vulvar mucous membrane in, i. 166, 168

weight in. i. I"' 1
''

Premature infant, ii.

Presentation and position, diagnosis of, i. 1'"

breech, forceps in. ii. 127

brow, forceps in. ii. 127

definition of, i. 135

diagnosis of, bj palpation, i. 158

examination of lower fetal pole in, i. 1'U

of upper fetal pole in, i. 102, 1"!

face, forceps in, ii. 127

fetal, and position, diagnosis of, i. WO
of a band and > i""t. i. 5 12

or ;i foot, i. 165

of tin- cord, ii. 102

tin- bead and a band, i. 5 12

Presentations, i. 136

abnormal, i. 436

breech, i. 520

diagnosis by palpation, i. 459

management of, i. 52 1

mechanism of, i. 520

positions of, i. 137

prognosis of, i. 167

brow, i. 51

6

management of. i. 517

mechanism of. i. 516

positions of, i. 137

prognosis of, i. 467

causes of, i. 4(»S

cephalic, frequency of, i. 467

Ea.ce, i. 508

mechanism of, i. 510

positions of, i. 437

posterior, mechanism of, i. 51 2

prognosis of, i. 166

footling, i.
•"'•"7

influence of fetal movements on, i. 471

of gravity on, i. 168

longitudinal, i. 436

natural, i. 136

of elbow and knee. i. 466

posterior face, mechanism of, i. 512

signs of, i. 66 I

transverse, i. 637

diagnosis by palpation, i. 459

management of, i. 539

mechanism of, i. 538

positions of, i. 137

prognosis of, i. 167

unnatural, i. 436

vertex, i. 1<>7

left posterior positions in. mechanism

of, i. 199
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Presentations, vertex, location of anterior

shoulder in, i. 403

positions of, 437

posterior positions in, management

of, i. 499

prognosis of, i. 466

right posterior position in, mechan-

ism of, i. 492

second stage of labor in, mechanism

of, i. 480

Presenting head, craniotomy of, ii. 461

Prior pregnancy, diagnosis of, i. 177

Prolapse of uterus, complication of labor by,

ii. 79

Promontory, double, ii. 28

Prosopothoracopagus, ii. 90

Pruritus in pregnancy, i. 259

Pseudocyesis, i. 272

Pseudo-osteomalacic pelvis, ii. 46

Puerperal anemia, ii. 311

hematoma, ii. 195

hemorrhage, ii. 264

infection, ii. 198

and zymotic diseases, relation be-

tween, ii. 207

autogenetic, ii. 209

auto-infection in, ii. 209

causes of, ii. 204

celiotomy in, ii. 504

contagiousness of, ii. 206

diagnosis of, ii. 216

different forms of, ii. 201

disinfection in, ii. 232

exploratory celiotomy for, ii. 511

hetero-genetic, ii. 209

hypodermoclysis in, ii. 247

hysterectomy in, ii. 247, 508

in hospitaLs, disinfection in, ii. 232

prevention of, ii. 230

in private practice, prevention of,

ii. 237

manner in which poison enters body,

ii. 208

mortality of, ii. 210, 229

pathology of, ii. 211

prognosis of, ii. 216

putrefaction as source of, ii. 206

salpingo-oophorectomy for, ii. 507

source of poison in, ii. 205

suppuration as source of, ii. 206

symptoms of, ii. 216

time of, ii. 210

treatment of, ii. 228

curative, ii. 240

preventive, ii. 230

insanity, ii. 320

Puerperium, ii. 162

abscess of limbs in, ii. 226

acute tympanites in, ii. 327

acutest septicemia in, ii. 215, 227

treatment of, ii. 258

adenitis in, treatment of, ii. 247

after-pains in, ii. 171

aidoitis in, ii. 211

diagnosis and prognosis of, ii. 217

symptoms of, ii. 216

treatment of, ii. 241

albuminuria in, ii. 315

anomalies of breasts in, ii. 271

of nipples in, ii. 271

arthritis in, ii. 226

treatment of, ii. 257

asepsis in, ii. 171

breasts in, anomalies of, ii. 271

diseases of, ii. 277

catheter in, ii. 173

cellulitis in, ii. 212

diagnosis of, ii. 218

of limbs in, ii. 226

prognosis and symptoms of, ii. 218

treatment of, ii. 247

cerebral embolism in, ii. 316 •

hemorrhage in, ii. 316

colostrum in, ii. 167

colpitis in, ii. 211

diagnosis of, ii. 217

symptoms of, ii. 216

treatment of, ii. 241

cystitis in, ii. 312

treatment of, ii. 314

diagnosis of, ii. 169

diet in, ii. 172

digestive organs in, ii. 164

diphtheria in, ii. 307

directions in, ii. 176

diseases of breasts in, ii. 272

of nervous system in, ii. 316

of nipples in, ii. 272

of non-sexual organs in, ii. 304

of sexual organs in, ii. 198

of urinary organs in, ii. 311

dissecting metritis in, treatment of, ii. 246

embolism of pulmonary artery in, ii. 328

encephalitis in, treatment of, ii. 257

endocarditis in, ii. 224

treatment of, ii. 255

endometritis in, ii. 211

treatment of, ii. 242

enteritis in, treatment of, ii. 256

erysipelas in, ii. 306

exanthemata in, ii. 306

excretions in, ii. 163
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Puerperium, fever in, from acute constipation,

ii. 305

from causes other than puerperal in-

fection, ii. 30

1

from emotion, u

from exposure to cold, ii. 30

1

genital organs in, ii. 164

gonorrheic infection in, ii. 227

hematoma in, ii. 195

bematuria in, ii. 31

6

hemorrhoids in, ii. 810

hepatitis in, ii. 22">

treatment of, ii. 256

byperlactation in, ii. 303

infection of, ii. 198

inflammation of varicose veins in, treat-

in. -iit (if, ii. 258

insanity in, ii. 320

intercurrent diseases in. ii. 306

inversion of uterus in, ii. 207

involution in, ii. 165, 260

tardy, ii. 175

lactation in, ii. 167, 173

Lymphangitis in, ii. 213

diagnosis mill symptoms of, ii. 219

treatment of, ii. 250

malaria in, ii. 307

mammary changes in, ii. Hi7

management of, ii. 170

mastitis in, ii. 281

meningitis in, treatment of, ii. 257

metritis in, ii. 211

prognosis and symptoms of, ii. 217

treatment of, ii. 2 12

milk-secretion in, ii. 293

nephritis in. ii.
-!_'•">

treatment of, ii. 256

nervous affections after, ii. 317

treatment of, ii. 319

disturbances in, ii. 226

nipples in, anomalies of, ii. 271

diseases of, ii. 272

non-sexual organs in, diseases of, ii. 304

oophoritis in, ii. 212

treatment of, ii. 250

parturient tract in. ii. Kit

pathology of, ii. 187

pericarditis in, ii. 211

symptoms of, ii. 221

treatment of, ii. 255

perioophoritis in, ii. 212

peritonitis in, ii. 21 1

prognosis and symptoms of, ii. 220

treatment of, ii. 250

phlebitis in, ii. 21 I

treatment of, ii. 258

Puerperium, phlegmasia alba dolens in, ii. 2l"»

symptoms of, ii. 222

treatment "f ii

physician's visits in. ii. 170

physiology of, ii. 162

pleurisy in, ii. 21 1

prognosis and symptoms of, ii. 221

treatment of, ii. 255

pneumonia in, ii. 307

prognosis and symptoms of, ii. 221

treatment of, ii. 255

postpartum chill in, ii. 162

posture in. ii. 1 7o

pulse in, ii. 162

pyelitis in, ii. 312

treatment of, ii. oil

pyemia in. ii. 21 1

rapid or sudden death in. ii. 327

regulation of, ii. 176

rest in, ii. 17o

retention of urine in, ii. 172

rheumatism in, ii. 307

salpingitis in, ii. 212

treatment of, ii. 250

scarlet fever in, ii. :!06

secretions in, ii. 163

Bkin diseases in. ii. 226

treatment of, ii. 257

splenitis in. ii. 225

subinvolution in. ii. 260

temperature in. ii. 162

thrombosis of lower extremity in. ii. 259

of pulmonary artery in, ii. 328

typhoid fever in, symptoms of, ii. 223

urinary orjjans in, disease- of, ii. :; 1

1

uterine contractions in. ii- 16 1

phlebitis in. ii. 21 1

treatment of. ii. 258

thrombosis in. diagnosis of. ii. 223

symptom-, of, ii. 222

uterus in, ii. 165

vaginitis in, ii. 21

1

ventilation in. ii. 1 72

vulvitis in. ii. 21

1

weight in. loss of. ii. 163

Pulmonary artery, embolism of, in puer-

perium, ii. 328

thrombosis of. in puerperium, :

Pulse in puerperium, ii. 162

Purpura hsemorrhagica in pregnancy, i. 27;*

PyelitUS in puerperium. ii. 312

treatment of. ii. 31 I

Pyemia in puerperium, ii. 21 1

Quickening, i. 169

u hen first noticed, i. 181
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Eachitic pelvis, ii. 46

diagnosis of, ii. 48

influence on labor of, ii. 50

Rauber's cells, i. 79

Rectocele, obstruction of labor by, ii. 86

Rectum, abnormal conditions of, obstruction

of labor by, ii. 87

tumors of, obstruction of labor by, ii. 153

Respiration in pregnancy, i. 156

Respiratory changes in fetus, i. 140

tract in fetus, development of, i. 119

Retraction-ring and contraction-ring, differen-

tiation, i. 378

Retroversion of gravid uterus, i. 215

Rheumatism in puerperium, ii. 307

Rhinitis in new-born, ii. 376

Robert pelvis, ii. 45

Rotation, mechanism of, i. 485

Rupture of extra-uterine pregnancy, i. 335

of membranes during labor, i. 418

of sac in tubo-uterine pregnancy, i. 332

of uterus in pregnancy, i. 197

treatment of, i. 200, 204

tubal, i. 332

Sacculation of uterus, obstruction of labor by,

ii. 76, 79

Salivary glands in fetus, development of, i. 119

Salivation in pregnancy, i. 248

Salpingitis in pregnancy, i. 206

in puerperium. ii. 212

treatment of, ii. 250

Salpingo-oophorectomy for puerperal infection,

ii. 507

Sanger's method of Cesarean section, ii. 444

Sawyer's forceps, ii. 411

Scarlatina in pregnancy, i. 289

Scarlet fever in puerperium, ii. 306

of fetus, i. 350

Scheel's method of inducing labor, ii. 404

Schultze's method of artificial respiration,

ii. 343

ovum forceps, ii. 398

pelvimeter, i. 411

Sclerema of new-born, ii. 377

Scoliosis, ii. 64

Scoliotic pelvis, ii. 64

Second stage of labor, i. 386

management of, i. 418

vertex presentation, mechanism

of, i. 480

Segmentation and impregnation, i. 77

Septic endometritis, ii. 202

Septicemia, acutest, in puerperium, ii. 215, 227

treatment of, ii. 258

in new-born, ii. 204

Septicemia of fetus, i. 350

Sexual intercourse in pregnancy, i. 184

Shock in labor, ii. 158

Show, i. 384

Simpson's axis-traction forceps, ii. 413

cranioclast, ii. 457

forceps, ii. 411

perforator, ii. 456

Sims' posture in obstetric operations, ii. 497

Sinuses, uterine, entrance of air into, in puer-

perium, ii. 329

Sitz-pelvis, ii. 67

Skin diseases in puerperium, ii. 226

treatment of, ii. 257

in pregnancy, i. 157

Skutsch's method of pelvimetry, ii. 32, 33

Small-pox in pregnancy, i. 289

of fetus, i. 350

Smellie's perforator, ii. 456

Somatopleure, i. 83

Somites, i. 82

Souffle, uterine, i. 461

Spermatids, i. 76

Sperm-nucleus, i. 77

Spina bifida, i. 356

Spinal column and fetal head, articulation be-

tween, i. 456

cord of fetus, development of, i. 130

irritations in pregnancy and labor, i. 251

Splanchnopleure, i. 83

Splenitis in puerperium, ii. 225

Spondylolisthetic pelvis, ii. 56

Squatting posture in obstetric operations, ii.

497

Stein's instrument for measuring conjugate, ii.

27

Stomach disorder in pregnancy, care of, i. 186

Stomatitis aphthosa of new-born, ii. 376

Strise gravidarum, i. 152 ; ii. 169

Subinvolution, ii. 260

treatment of, ii. 262

Suboeeipito-bregmatic diameter, i. 453

Suckling, conditions interfering with, ii. 299

Superfetation, i. 145

Superimpregnation, i. 145

Sutures of fetal head, i. 452

Symphysiotomy, ii. 430

after-treatment, ii. 442

anatomical limitations of, ii. 434

indications for, ii. 437

method of performing, ii. 438

results of, ii. 432

Symphysis pubis, i. 22

Syncytium, i. 91

Synostosis of pelvic joints, ii. 55

Syphilis, fetal, i. 347
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Syphilis of new-born, ii. ">72

of placenta, i. 309

Syphilitic infection in pregnancy, i. 284

Tampos in obstetric Burgery, ii. 399

Tanner's axis-traction forceps, ii. 112

basiotribe, ii. I".-

uterine dilator, ii. 408

Temperature in puerperium, ii. 162

Tetanus in new-born, ii. 367

in pregnancy, i. 291

Tetany in pregnane} . i. 292

Third stage of labor, i. 390

management of, i. 426, 492

mechanism of, i. 190

Thoracopagus, birth of, ii. 90, 92

Thrombosis of lower extremity in puerperium,

ii. 259

<>f pulmonary artery in puerperium, ii.

328

uterine, in puerperium, diagnosis of, ii.

222 223

Thrush of new-born, ii. 375

Toilet of patient after labor, i. 432

Toxemia of pregnancy, i. 228

Toxicity of urine in pregnancy, i. '232

Transverse presentations, i. 537

l">~iii"iw cit', i. -J:!7

prognosis of, i. 167

Transversely contracted pelvis, ii.
4">

Trendelenburg posture in obstetric operations,

ii. 497

Trendelenburg-Walcher posture in obstetric

operations, ii. 502

Trophoblast, L 90

Trunk, delivery of, i. 124

of fetal body, i. 157

Tubal abortion, i.
:'.•'•.-,

moles, i. 331

pregnancy, i. 330

rupture, i. 332

Tuberculosis of fetus, i, 351

dt' new-born, ii. 373

Tubo-uterine pregnancy, i. 351

Tumors, myomatous, influence upon preg-

nancy, i. 29 t

of fetus, i. 353

obstruction of labor by, ii. 89, 91

of genital canal, obstruction of labor by,

ii. B2

of pelvis, ii. 5 I

of placenta, i. 309

of rectum, obstruction of labor by, ii. 158

of vagina, obstruction of labor by, ii. 75

of vulva, obstruction of labor by, ii. 75

ovarian, in pregnancy, i. 208, 295

Twin labor, ii. 9

1

Tympanites, acute, in puerperium, ii.
''•-'

Typhoid fever during pregnancy, i.
-'

in puerperium, bj mptonu of, ii

tus, i. 349

I lckb, gastric, in pregnancy, i. 27 1

I miiilir.il cord, i. 301

accidents t", complicating labor, ii.

1 1 m

anomalies of, i. 31

1

constituents of, i. 9

1

convolutions of, i. 31

1

dimensions "t'. i. 9 1

hernia of, L 312; ii

kncit^ in, i. :;l

2

ligation of, i. I2">

long, complicating labor, i

management of, i. 424

|p|i_\ Biologj of, i. 9 1

presentation of, ii. 102

prolapse of, ii. 100

treatment of, ii. I"2

rupture of, ii. 106

treatment of, ii. 108

short, complicating labor, ii. 98, l"!

treatment of, ii. 106

structure '>f. i. 95

swellings of, i. 312

torsion of, i. 31

1

vessels of, changes in, i. 312

fungus, ii. •"••"> v

hemorrhage, ii. 35

1

hernia in new-born, ii. 38 1

souffle, i. 1 72

vessels, diseases of, ii. 362

wound, slight disturbance in healing of,

ii. :;-"> s

Umbilicus, diseases of, ii. 353

dressing of, ii. 353

gangrene of, ii.
''<'•''

in pregnancy, i. 152

infection of new-born through, ii. 362

(Jrachus, i. 122

Uremia in pregnancy, i. 160

Urethra in pregnancy, i. 220

Urinary organs, diseases of, in puerperium,

ii. 311

disturbances of, in new-born, ii. 384

in pregnane} . i. 222

Urine in pregnancy, i. 157

retention of, in puerperium, ii. 171

toxicity of, in pregnancy, i. 232

Uterine contents, premature expulsion of, in

labor, i. 877

fibroids, i. 1
^>



546 GENERAL INDEX.

Uterine fibroids, obstruction of labor by, ii. 83

lymphangitis, ii. 219

muscle in labor, deficient power of, ii. 17

phlebitis in puerperium, ii. 214

treatment of, ii. 258

polypi, obstruction of labor by, ii. 84

segments, lower, in labor, i. 377

sinuses, entrance of air into, in puerpe-

rium, ii. 329

souffle, i. 170, 461

thrombosis in puerperium, ii. 222

Utero-gestation, periods of, i. 173

Uterus, amputation of, in pregnancy, i. 295

anatomy of, i. 45

and appendages, pathological conditions

of, i. 188

and fetus in presentations, adaptation be-

tween, i. 470

and peritoneum in pregnancy, relations

of, i. 150

bicornis, ii. 71

biforis, ii. 71

cancer of, in pregnancy, i. 191

congenital anomalies of, obstruction of

labor by, ii. 70

didelphys, ii. 71

dimensions of, i. 46

displaced, in pregnancy, i. 215

puerperal hemorrhage from, ii. 266

displacements of, obstruction of labor by,

ii. 76, 78

during labor pains, changes in shape of,

i. 373

fibroid of, obstruction of labor by, ii. 83

puerperal hemorrhage from, ii. 269

hemorrhage from, in pregnancy, i. 281

hypertrophy of, i. 188

in labor, i. 379

in pregnancy, i. 146, 167

in puerperium, ii. 165

infrayaginal portion of, injuries to, ii. 143

inyersion of, diagnosis of, ii. 148

in puerperium, ii. 139

lacerations of, ii. 139

ligaments of, i. 51

myomata of, in pregnancy, i. 188

operation to, obstruction of labor by, ii.

78

polypi of, obstruction of labor by, ii. 81

prolapse of, complication of labor by,

ii. 79

relaxation of, puerperal hemorrhage from,

ii. 268

retroyersion of, in pregnancy, i. 215

rupture of, ii. 139

in pregnancy, i. 197

Uterus, sacculation of, obstruction of labor by,

ii. 75, 79

septus, ii. 71

walls of, structure of, i. 49

Vagina, action of, in labor, i. 373

anatomy of, i. 42

atresia of, obstruction of labor by, ii. 74

cicatrices in, obstruction of labor by, ii. 74

closure of, obstruction of labor by, ii. 73

congenital narrowness of, obstruction of

labor by, ii. 76

contraction of, obstruction of labor by,

ii. 73

diseased states of, in pregnancy, i. 214

enterocele of, obstruction of labor by,

ii. 85

examination of, in labor, i. 408, 461

hematoma of, obstruction of labor by,

ii. 74

in pregnancy, i. 151

injuries to, following labor, ii. 193

tumors of, obstruction of labor by, ii. 75

Vaginal mucous membrane in pregnancy, i.

166, 168

Vaginismus, obstruction of labor by, ii. 76

Vaginitis in puerperium, ii. 211

Varicose yeins, inflammation of, in puer-

perium, treatment of, ii. 258

obstruction of labor by, ii. 76

Version, ii. 469

bipolar, ii. 474

cephalic, ii. 471

choice of method in, ii. 469

contra-indications to, ii. 471

dangers of, ii. 471

external, ii. 469

indications for, ii. 470

interna], ii. 476

methods of, ii. 469

pelyic, indications for, ii. 470

podalic, indications for, ii. 470

retention after, ii. 474

varieties of, ii. 469

Vertex presentations, i. 467

left posterior positions in, mechanism

of, i. 499

location of anterior shoulder in, i. 403

positions of, i. 437 •

posterior positions in, management

of i. 499

prognosis of, i. 466

right posterior positions in, mechan-

ism of, i. 492

second stage of labor in, mechanism

of, i. 480
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Vitelline circulation, i. Hi I, 189

Vomiting and nausea in diagnosis "t'
i

nancy, i. 161

Hi' pregnancy, i. 261

in labor, ii. 1'>I

Vulva, closure of, obstruction of labor by, ii.

70

> traction of, obstruction of labor by

ii. 7">

disorders of, in pregnancy, i. 212

edema of, obstruction of labor by, ii.
7">

gangrene of, obstruction of labor by, ii. 76

injuries t". following labor, ii. 187

tumors of, obstruction <>t' labor by, ii. 75

Vulvar dressing after labor, i. 432

Vuh iii^ in puerperium, ii. 211

W \ i.i'ii eb posture in obstetric operations, ii.

496

borizo-conjugate angle nt', ii. oOO

Wallace's forceps, ii. Ill

bag of, i

Weaning, ii. 803

at in pregnancy, increase in, i. 156

loss of, in puerperium, ii. 163

of ii. u -born, ii

Whey in feeding new-born, ii.

White's forceps, ii. Ill

Winckel's diseases of new-born, ii. 370

Wolffian bodies, i. \-l<>

duct, i. 119

Wormian bones, obstruction <>t labor by, ii.

Wound-infection of new-born, ii.
''><'<-

XlPHOPAGl 8, ii. 90

Yi:i.i.uw fever of fetus, i. 351

Zweifel's trachelorhector, ii. t

*

"• 1

Zymotic diseases and puerperal infection, rela-

tion between, ii. 207
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Stelwag'onV
Diseases of the Skin

A Treatise on Diseases of the Skin. For Advanced Students and

Practitioners. By Henry W. Stelwagon, M. D., Ph. D., Clinical Pro-

fessor of Dermatology, Jefferson Medical College and Woman's Medical

College, Philadelphia ; Dermatologist to the Howard and to the Phila-

delphia Hospitals. Handsome octavo of 1 1
1 5 pages, with 220 text-

cuts and 26 full-page colored lithographic and half-tone plates. Cloth,

36.00 net ; Sheep or Half Morocco, 57.00 net.

COMBINING A THOROUGH TREATISE WITH A COMPLETE ATLAS

In this work diagnosis, being the most difficult and confusing part of cuta-

neous medicine, has been wisely accorded considerable attention. Treatment

has been detailed with unusual clearness and accurateness, the author, in addi-

tion to the remedies and methods used in his own practice, having referred fre-

quently to those employed and advised by others. The clinical and pathologic

aspects are further elucidated by a large number of very beautiful illustrations,

mainly from the author's own collection, besides a number of full-page half-tone

and colored lithographic plates of exceptional merit. Indeed, the work, though

originally planned for the student and general physician, will be found of material

assistance to the dermatologist, as presenting the most recent advancements in

the subject.

PERSONAL AND PRESS OPINIONS

John T. Bowen, M.D.,
Professor of Dermatology , Harvard University Medical School, Boston.

" It gives me great pleasure to endorse Dr. Stelwagon's book. The clearness of description

is a marked feature. It is also very carefully compiled. It is one of the best text-books yet

published and a credit to American dermatology."

WUliam F. Breakey, M.D.,
Lecturer (in charge) of Dermatology, University of Michigan, Ann Arbor.

" Can unhesitatingly recommend it both for student and practitioner. I shall take pleasure

in adding it to the text-books for my classes."

Boston Medical and Surgical Journal

" We can cordially recommend Dr. Stelwagon's book to the profession as the best text-

book on dermatology, for the advanced student and general practitioner, that has been brought

strictly up to date. . . . The photographic illustrations are numerous, and many of them are

of great excellence."



/ THE I. YE.

DeSchweinitz's
Diseases of the Eye

Fourth Edition, Revised, Enlarged, and Entirely Reset

Diseases of the Eye: A HANDBOOK OF OPHTHALMIC P

ByG.E. DeSchweinitz, M.D., Professor of Ophthalmol* »gy in the Uni-

versity of Pennsylvania, Philadelphia, etc. Handsome octavo of

pages, 280 text-illustrations, and 6 chromo-lithographic plates. Cloth,

55.00 net; Sheep or Half Morocco, $6.00 net

WITH 280 TEXT-ILLUSTRATIONS AND 6 COLORED PLATES

In this new edition the text has been thoroughly revised, and the entire work

has been reset. Many new chapters have been added, such as Thomson's Lantern

Test for Color-Blindness ; Hysteric Alopecia of the Eyelids; Metastatic < ionor-

rheal Conjunctivitis ; Grill-like Keratitis (Haab); the so-called Holes in the Macula
;

Divergence-paralysis; Convergence-paralysis, and many others. A large number

of therapeutic agents comparatively recently introduced, particularly the newer

silver salts, are given in connection with the diseases in which they are indicated.

The illustrative feature of the work has been greatly enhanced in value by the

addition of many new cuts and six full-page chromo-lithographic plates, all most

accurately portraying the pathologic conditions which they represent.

PERSONAL AND PRESS OPINIONS

Samuel Theobald, M.D.,

Ophthalmology, Johns Hopki Baltimore.

" It is a work that I have held in 1 1 1
•_; ti esteem, and is one of the two or three !><>.. ks upon

the eye winch I have been in the habit of recommending to my student- in the J( hns H
al School."

Late William Pepper. M.D.,

vnd Practice of Medicine and Clint '' •' Penn-

sylvania .

"A work that will meet the requirements not only of the specialist, but also of the general

practitioner in .1 rare degree. I am satisfied that unusual on it."

British Medical Journal

' A clearly written, comprehensive manual. One which we can commend to stude:

reliable text-book, written with an evident knowledge of the wants of those entering upon the

study of this special branch of medical science."
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American Text-Book qf

Eye, Ear, Nose, and Throat

American Text>Book of Diseases of the Eye, Ear, Nose, and

Throat. Edited by G. E. deSchweinitz, M. D., Professor of Ophthal-

mology in the University of Pennsylvania ; and B. Alexander Randall,

M. D., Clinical Professor of Diseases of the Ear in the University of

Pennsylvania. Imperial octavo, 1251 pages, with 766 illustrations, 59

of them in colors. Cloth, $7.00 net ; Sheep or Half Morocco, $8.00 net

WITH 766 ILLUSTRATIONS, 59 IN COLORS

The present work makes a special claim to favor based on an encyclo-

pedic, authoritative, and practical treatment of the subjects. Each section of

the book has been entrusted to an author especially identified with the subject,

and who, therefore, presents his case in the manner and with the attending

authority of an expert. The work is essentially a text-book on the one hand,

and, on the other, a volume of reference to which the practitioner may turn and

find a series of articles written by representative authorities on the subjects por-

trayed by them. Therefore, the practical side of the question has been brought

into prominence. Particular emphasis has been laid on the most approved

methods of treatment.

OPINIONS OF THE MEDICAL PRESS

American Journal of the Medical Sciences

" The different articles are complete, forceful, and, if one may be permitted to use the term,

' snappy,' in decided contrast to some of the labored but not more learned descriptions which

have appeared in the larger systems of ophthalmology."

Annals of Ophthalmology

"This text-book is the most valuable single volume that has ever appeared on these branches

of medicine."

The Medical News
" This unusually complete and thoroughly prepared work is essentially a text-book, and as

such brings into prominence the practical side of the subjects treated."
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Hyde and Montgomery's

Syphilis and Venereal
Second Edition, Revised and Greatly Enlarged

Syphilis and the Venereal Diseases. By [AMES Nevins Hyde,

M. I)., Professor of Skin, Genito-Urinary, and Venereal Di .m<l

Prank H. Montgomery, .M. D., Associate Professor of Skin, Genito-

Urinary, and Venereal Diseases in Rush .Medical College, in Affiliation

with the University of ( Ihicago, Chicago. Octavo volume of 594 pa

profusely illustrated. Cloth, 54.00 net.

CONTAINING MANY BEAUTIFUL COLORED PLATES

This work has been prepared with the intent of meeting the special ne<

the student and of the practitioner. The aim has been to supply in .1 compen-

dious form, and with detail, all practical facts connected with the study and the

treatment of syphilis and the venereal diseases. In the present edition every

page has received careful revision; many subjects, notably that on Gonorrhea,

have been practically rewritten, and much new material has been added through-

out the book. With a view to better illustration of the subjects considered, a

number of new cuts have been introduced, and also a series of beautiful colored

lithographic plates. The revision has greatly enhanced the practical value of

the work and enormously increased its field of usefulness.

OPINIONS OF THE MEDICAL PRESS

Boston Medical and Surgical Journal

" In the arrangement of subject matter it is conspicuously good, in style concise and lucid,

and its practical quality is notable."

Bristol Medico-Chirurgical Journal

"The authors lay before their readers in a clear and concise form our present km
of the study and treatment of syphilis and the venereal dise IS

American Journal of Cutaneous and Genito-Urinary Diseases

"It is a plain, practical, and up-to-date manual containing just the kind of information

that physicians need t.> cope successfully with a troublesome i
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GET A *%***«•« ** •*<*% THE NEW
THE BEST /mlilt^l IClCili STANDARD

Illustrated Dictionary
Second Edition, Revised

The American Illustrated Medical Dictionary. A new and com-

plete dictionary of the terms used in Medicine, Surgery, Dentistry,

Pharmacy, Chemistry, and kindred branches ; with over ioo new and

elaborate tables and many handsome illustrations. By W. A. Newman
Dorland, M. D., Editor of " The American Pocket Medical Diction-

ary." Large octavo, nearly 800 pages, bound in full flexible leather.

Price, $4.50 net ; with thumb index, $5.00 net.

TWO LARGE EDITIONS IN LESS THAN EIGHT MONTHS

In this edition the book has been subjected to a thorough revision. The
author has also added upward of one hundred important new terms that have
appeared in medical literature during the past few months.

Howard A. Kelly, M. D.,

Professor of Gynecology, Johns Hopkins University, Baltimore.

" Dr. Dorland's Dictionary is admirable. It is so well gotten up and of such convenient

size. No errors have been found in my use of it."

American Year-Book
Saunders' American Year=Book of Medicine and Surgery. A

Yearly Digest of Scientific Progress and Authoritative Opinion in all

Branches of Medicine and Surgery, drawn from journals, monographs,

and text-books of the leading American and foreign authors and inves-

tigators. Arranged, with critical editorial comments, by eminent

American specialists, under the editorial charge of George M. Gould,

A. M., M. D. In two volumes : Vol. I.— General Medicine, octavo, 715

pages, illustrated ; Vol. II.

—

General Surgery, octavo, 684 pages, illus-

trated. Per vol. : Cloth, $3.00 net ; Half Morocco, $3.75 net. Sold

by Subscription.

In these volumes the reader obtains not only a yearly digest, but also the

invaluable annotations and criticisms of the editors. As usual, this issue of the

Year-Book is amply illustrated.

The Lancet, London
" It is much more than a mere compilation of abstracts, for, as each section is entrusted to

experienced and able contributors, the reader has the advantage of certain critical commen-
taries and expositions . . . proceeding from writers fully qualified to perform these tasks."



NOSE, THROA /. AND EAR.

Gradle's

Nose, Pharynx, and Ear

Diseases of the Nose, Pharynx, and Ear. By Hi i . GRADLE,

M. I >., Professor of Ophthalmolog) and Otology, Northwestern Uni-

versity Medical School, Chicago. Handsome octavo of 547 pa

illustrated, including two full-page plates in colors. Cloth, $3.50 net.

INCLUDING TOPOGRAPHIC ANATOMY

This volume presents diseases of the Nose, Pharynx, and Ear as the author

has seen them during an experience of nearly twenty-five /ears. In it are

answered in detail those questions regarding the course and outcome of diseases

which cause the less experienced observer the most anxiety in an individual case.

Topographic anatomy has been accorded liberal space.

Pennsylvania Medical Journal

Tins is the most practical volume on the no^e. pharynx, and ear thnt lias appeared

recently. ... It is exactly what the less experieno '1 observer needs, as it avoids the confusion

incident to a eategorie.il statement of everybody's opinion."

Kyle's

Diseases of Nose and Throat

Diseases of the Nose and Throat. By D. BRADEN Kyi i . M. 1 >..

Clinical Professor of Laryngology and Rhinology, Jefferson Medical

College, Philadelphia; Consulting Laryngologist, Rhinologist, and

Otologist, St. Agnes' Hospital. Octavo, 646 pages; over 150 illus-

trations, ami 6 lithographic plates in colors. Cloth, 54.00 net.

SECOND EDITION, REVISED

1 he first edition of this work was exhausted in less than a year. The author

has accordingly taken the opportunity of thoroughly revising the hook and bru-

it absolutely down to date. With the practical purpose of the book in mind

tended consideration has been given to treatment, each disease being considered in

full, and definite courses being laid down to meet special conditions and symptoms.

Dudley S. Reynolds. M. D..

Formerly Professor of Ophthalmology and Otology, Hospital <

" It is an important addition to the text-books now in use. and is better adapted to the uses

of the student than any other work with which 1 am lamiliar. I shall be pleased to commen I

Dr. Kvle's work as the best text-book."



SAUNDERS' BOOKS ON

Briihl, Politzer, and Smith's

Otology
Atlas and Epitome of Otology. By Gustav Bruhl, M. D., of

Berlin, with the collaboration of Professor Dr. A. Politzer, of

Vienna. Edited, with additions, by S. MacCuen Smith, M. D., Clin-

ical Professor of Otology, Jefferson Medical College, Philadelphia.

With 244 colored figures on 39 lithographic plates, 99 text illustra-

tions, and 292 pages of text. Cloth, $3.00 net. In Saunders' Hand-

Atlas Scries.

INCLUDING ANATOMY AND PHYSIOLOGY

The work is both didactic and clinical in its teaching. A special feature is

the very complete exposition of the minute anatomy of the ear, a working knowl-

edge of which is so essential to an intelligent conception of the science of otology.

The association of Professor Politzer and the use of so many valuable specimens

from his notably rich collection especially enhance the value of the treatise. The
work contains everything of importance in the elementary study of otology.

Clarence J. Blake, M. D.,

Professor of Otology in. Harvard University Medical School, Boston.

" The most complete work of its kind as yet published, and one commending itself to both

the student and the teacher in the character and scope of its illustrations."

Grtinwald and Grayson's

Diseases of the Larynx
Atlas and Epitome of Diseases of the Larynx. By Dr. L

Grunwald, of Munich. Edited, with additions, by Charles P. Gray-

son, M. D., Physician-in-Charge, Throat and Nose Department, Hos-

pital of the University of Pennsylvania. With 107 colored figures on

44 plates, 25 text-illustrations, and 103 pages of text. Cloth, $2.50

net. In Saunders' Hand-Atlas Scries.

In this work the author has given special attention to the clinical portion, the

sections on diagnosis and treatment being particularly full. The plates portray,

with a remarkable fidelity to nature, pathologic conditions that it would require

a number of years to duplicate in practice. A knowledge of the histology of the

morbid processes being essential to a proper understanding of them, twelve plates,

showing the most important elementary alterations, have been included.

British Medical Journal
" Excels everything we have hitherto seen in the way of colored illustrations of diseases of

the larynx. . . . Not only valuable for the teaching of laryngology, it will prove of the greatest

help to those who are perfecting themselves by private study."



DISEASES <>/' THE EYE.

Haab and DeSchweinitz's

External Diseases of the Eye

Atlas and Hpitome of External Diseases of the Rye. B) I

Haab, of Zurich. Edited, with additions, by G. E. deSchweinitz,

M. I), Professor of Ophthalmology, University of Pennsylvania With

76 col,. red illustrations on 40 lithographic plates and 228 pages of

text. Cloth, #3.00 net. In Saunders* Hand-Atlas Series.

This new work of the distinguished Zurich ophthalmologist is destined to

become a valuable handbook in the library of every practising physician. The

conditions attending diseases of the external eye, which arc often so complicated,

have probably never been more clearly and comprehensively expounded than in

the forelying work, in which the pictorial most happily supplements the verbal

description. The price of the book is remarkably low.

The Medical Record, New York

"The work is excellently suited to the student <>f ophthalmology and to the practising

physician. It cannot fail to attain a well-deserved popularity."

Haab and DeSchweinitz

V

Ophthalmoscopy

Atlas and Epitome of Ophthalmoscopy and Ophthalmoscopic

Diagnosis. By Dr. O. Haab, of Zurich. From the Third Revised

and Enlarged German Edition. Edited, with additions, by (i. E.

deSchweinitz, M. 1)., Professor of Ophthalmology, University of

Pennsylvania. With 152 colored lithographic illustrations ami S;

pages of text. Cloth, S3.00 net. In Saunders* Hand-Atlas Scries.

The great value of Prof, llaab's Atlas of Ophthalmoscopy and Ophthalmo-

scopic Diagnosis has been fully established ami entirely justified an English

translation. Not only is the student made acquainted with carefull) prepared

ophthalmoscopic drawings done into well-executed lithographs of the most im-

portant fundus ( hanges, but, in many instances, plates of the microscopic lesions

are added. The whole furnishes a manual of the greatest possible sen

The Lancet. London
• We recommend it as .1 work that should be in the ophthalmic wards or in the lil

every hospital into which ophthalmic cases are received."



IO SAUNDERS' BOOKS ON

American Text-Book of

Genito-Urinary, Syphilis, Skin

American Text=book of Genito=Urinary Diseases, Syphilis, and

Diseases of the Skin. Edited by L. Bolton Bangs, M. D., Professor

of Genito-Urinary Surgery, University and Bellevue Hospital Medical

College, New York ; and W. A. Hardaway, M. D., Professor of Diseases

of the Skin, Missouri Medical College. Imperial octavo, 1229 pages,

with 300 engravings, 20 colored plates. Cloth, $7.00 net ; Sheep or

Half Morocco, $8.00 net.

CONTAINING 20 COLORED PLATES

This work is intended for both the student and practitioner, giving, as it does,

a comprehensive and detailed presentation of the subjects discussed. The work

is original and fully representative. The illustrations, many of which are in

colors, portray the conditions with rare fidelity, and will be found invaluable as

an aid in diagnosis.

Journal of the American Medical Association
" This voluminous work is thoroughly up-to-date, and the chapters on genito-urinary dis-

eases are especially valuable. The illustrations are fine and are mostly original. The section

on dermatology is concise and in every way admirable."

SennV
Genito-Urinary Tuberculosis

Tuberculosis of the Genito=Urinary Organs, Male and Female.

By N. Senn, M.D., Ph.D., LL.D., Professor of Surgery in Rush Med-

ical College ; Attending Surgeon to the Presbyterian Hospital, Chicago.

Octavo volume of 317 pages, illustrated. Cloth, $3.00 net.

MALE AND FEMALE

Tuberculosis of the male and female genito-urinary organs is such a frequent,

distressing, and fatal affection that a special treatise on the subject appears to fill a

gap in medical literature. In the present work the bacteriology of the subject has

received due attention, the modern resources employed in the differential diagnosis

between tubercular and other inflammatory affections are fully described, and the

medical and surgical therapeutics are discussed in detail.

British Medical Journal
" The book will well repay perusal. It is the final word, as our knowledge stands, upon

the diseases of which it treats, and will add to the reputation of its distinguished author."
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Mracek and Stelwagon's

Diseases of the Skin
Atlas and Epitome of Diseases of the Skin. By PROF. D I

M r tCEK, of Vienna. Edited, with additions, by 1 [enry W. Stelvi

M.D., Clinical Professor of Dermatology, Jefferson Medical Colli

Philadelphia. With <>; colored plates, 39 half-tone illustrations, and

200 pages of text, (loth, 183.50 net. In Saunders* Iland-Adas Series.

CONTAINING 63 COLORED PLATES

This volume, the outcome "l" years <>f scientific and artistic work, contains,

together with colored plates of unusual beauty, numerous illustrations in hl.uk,

and a text comprehending the entire field of dermatology. The illustrations are

all original anil prepared from actual cases in Mracek's clinic, and the execution

of the plates is superior to that of any, even the most expensive, dermatologic

atlas hitherto published.

American Journal of the Medical Sciences
" The advantages which we see in this book and which recommend it to our mind- an- :

First, its handiness; secondly, the plates, which are excellent as regards drawing, color, and the

diagnostic points which they bring out."

Mracek and Bangs'
Syphilis and Venereal

Atlas and Epitome of Syphilis and the Venereal Diseases.

By Prof. Dr. Franz Mracek, of Vienna. Edited, with additions, by

L. Bolton Bancs, M. 1)., Professor of Genito-Urinary Surgery, Univer-

sity and Bellevue Hospital Medical College, New York. With y\

colored plates and 122 pages of text. Cloth, $3.50 net. In Saunders

Iland-Adas Scries.

CONTAINING 71 COLORED PLATES

According' to the unanimous opinion of numerous authorities, to whom the

original illustrations of this hook were presented, they surpass in beauty anything

of the kind that has been produced in this field, not only in Germany, but

throughout the literature of the world.

Robert L. Dickinson, M.D.,
Art Editor .'/" " The American Ttxt-Bt ttries."

" The book that appeals instantly to me for the strikingly successful, valuable, and graphic

character of its illustrations is the ' Atlas "I Syphilis and the Venereal Diseases.' I know of

nothing in this country that can compare with it.'*



SAUNDERS' BOOKS ON

Grant's

Face, Mouth, and Jaws

A Text=Book of the Surgical Principles and Surgical Diseases of

the Face, Mouth, and Jaws. For Dental Students. By H. Horace

Grant, A. M., M. D., Professor of Surgery and of Clinical Surgery,

Hospital College of Medicine ; Professor of Oral Surgery, Louisville

College of Dentistry, Louisville. Octavo volume of 231 pages, with

68 illustrations. Cloth, $2.50 net.

FOR DENTAL STUDENTS

This text-book, designed for the student of dentistry, succinctly explains the

principles of dental surgery applicable to all operative procedures, and also dis-

cusses such surgical lesions as are likely to require diagnosis and perhaps treat-

ment by the dentist. The arrangement and subject-matter cover the needs of the

dental student without encumbering him with any details foreign to the course of

instruction usually followed in dental colleges at the present time. The work

includes, moreover, such emergency procedures as not alone the dentist and

physician, but also the layman, may be called upon to perform. These, like the

other subjects in the book, have been described in clear, concise language.

Grtinwald and Newcomb's
Mouth, Pharynx, and Nose

Atlas and Epitome of Diseases of the Mouth, Pharynx, and

Nose. By Dr. L. Grunwald, of Munich. From the Second Revised

and Enlarged German Edition. Edited, with additions, by James E.

Newcomb, M. D., Instructor in Laryngology, Cornell University Medical

School. With 102 illustrations on 42 colored lithographic plates, 41

text-cuts, and 219 pages of text. Cloth, $0.00 net. In Saunders'

Hand-Atlas Series.

READY SHORTLY

In designing this atlas the needs of both student and practitioner were kept

constantly in mind, and as far as possible typical cases of the various diseases

were selected. The illustrations are described in the text in exactly the same way
as a practised examiner would demonstrate the objective findings to his class, the

book thus serving as a substitute for actual clinical work. The illustrations them-

selves are numerous and exceedingly well executed, portraying the conditions so

strikingly that their study is almost equal to examination of the actual specimens.

The editor has incorporated his own valuable experience, and has also included

extensive notes on the use of the active principle of the suprarenal bodies in the

materia medica of rhinology and laryngology.
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Jackson on the Eye

A Manual of the Diagnosis and Treatment of Diseases of the Eye.

By Edward Jackson, A. M., M. D., Emeritus Professor of hi

the Eye in the Philadelphia Polyclinic. 121110 volume of 535 paj

with 178 beautiful illustrations, mostly from drawings by the author.

Cloth, $2.50 net.

In this hook more attention is given to the conditions that must be met and

dealt with early in ophthalmic practice than to the rarer diseases and more difficult

operations that may come later. It is designed to furnish efficient aid in the actual

work of dealing with disease, and therefore gives the place of first importance to

the conditions present in actual clinical work. A special chapter is devoted to the

relations of ocular symptoms and lesions to general diseases.

The Medical Record, New York
" It is truly an admirable work. . . . Written in a clear, concise manner, it bears evidence

<>f the author's comprehensive grasp of the subject. The term ' multum in parvo ' is an appro-

priate one to applv to this work. It will prove of value to all who are interested in this branch

of medicine."

Friedrich and Curtis'

Nose, Larynx, and Ear

Rhinology, Laryngology, and Otology, and Their Significance in

General Medicine. By Dr. E. P. Friedrich, of Leipzig. Edited by

H. Holbrook Curtis, M. D., Consulting Surgeon to the New York N -

and Throat Hospital. Octavo volume of 350 pages. Cloth, $2.50 net

INCLUDING THEIR SIGNIFICANCE IN GENERAL MEDICINE

In this work the author's object has been to point out the interdependence

between disease of the entire organism and diseases of the nose, |
harynx, larynx,

and ear, and to incorporate the new discoveries of these specialties into the scheme

of general medicine. The author has endeavored to bring to the attention of the

general pra< titioner special symptoms and methods of the greatest important 1

him.

Boston Medical and Surgical Journal

he has performed admirably, and has given both to the general practitioner and

to the specialist a book I ral reference which is modern, clear, and complete.
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Ogden on the Urine

Clinical Examination of Urine and Urinary Diagnosis. A Clinical

Guide for the Use of Practitioners and Students of Medicine and Sur-

gery. By J. Bergen Ogden, M. D., Late Instructor in Chemistry,

Harvard University Medical School; Formerly Assistant in Clinical

Pathology, Boston City Hospital. Octavo, 425 pages, 54 illustrations,

and a number of colored plates. Cloth, $3.00 net.

A CLINICAL GUIDE FOR PRACTITIONER AND STUDENT

This work presents in as concise a manner as possible the chemistry of the

urine and its relation to physiologic processes ; the most approved working methods,

both qualitative and quantitative ; the diagnosis of diseases and disturbances of the

kidneys and urinary passages. Special attention has been paid to diagnosis by

the character of the urine, the diagnosis of diseases of the kidneys and urinary

passages ; an enumeration of the prominent clinical symptoms of each disease
;

and the peculiarities of the urine in certain general diseases.

The Lancet, London
" We consider this manual to have been well compiled ; and the author's own experience,

so clearly stated, renders the volume a useful one both for study and reference."

Vecki's Sexual Impotence

The Pathology and Treatment of Sexual Impotence. By Victor

G. Vecki, M. D. From the Second Revised and Enlarged German

Edition. i2mo volume of 329 pages. Cloth, $2.00 net.

THIRD EDITION, REVISED AND ENLARGED

The subject of impotence has but seldom been treated in this country in the

truly scientific spirit that its pre-eminent importance deserves, and this volume will

come to many as a revelation of the possibilities of therapeutics in this important

field. The reading part of the English-speaking medical profession has passed

judgment on this monograph. The whole subject of sexual impotence and its

treatment is discussed by the author in an exhaustive and thoroughly scientific

manner. In this edition the book has been thoroughly revised, and new matter

has been added, especially to the portion dealing with treatment.

Johns Hopkins Hospital Bulletin

" A scientific treatise upon an important and much neglected subject. . . . The treatment

of impotence m general and of sexual neurasthenia is discriminating and judicious."
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American Pocket Dictionary Third Edition. Revised

1 in. Ami 1:1 > \\ Pocket Medical I Dictionary. Edited by \V. A.

Newman Dorland, M.h, Assistant Obstetrician to the Hospital

of the University of Pennsylvania. Containing the pronunciation

and definition <>t the principal words used in medicine and kindred
v, iences. Flexible leather, with gold J 1.00 net ; with thumb
index, Si. J 5 net.

James W. Holland. M. D..

Chemistry at nd Dean, Jefferson M<
Philadelphia,

"
I am struck at once with admiration at tin- compact size ami attractive exterior. I

c m recommend it to our students without r>

Stelwagon's Essentials of Skin Fourth Revised Edition

Essentials of Diseases of the Skin. By Henry W. Stel-
WAGON, M. 1)., Ph.D., Clinical Professor of Dermatology in Jeffer-

son Medical College and Women's Medical College, Philadelphia.

Post-octavo of 276 pages, with 72 text-illustrations and 8 pi

Cloth, $1.00 net. /// Saunders' Question-Compend Series.

The Medical News
" In line with our present knowledge of diseases of the skin. . . . Continues to main-

tain the high standard of excellence for which thesequestion compends have been n<

Wolffs Medical Chemistry Fifth Edition. Revised

Essentials of Medical Chemistry, Organic and Inorganic
Containing also Questions on Medical Physics, Chemical Physiol-

ogy, Analytical Processes, Urinalysis, and Toxicology. By Law-
rence Wolff, M. I)., Late Demonstrator of Chemistry, Jefferson

Medical College. Revised by Smith Ely Jelliffe, M. 1 >., Ph.D.,

Professor of Pharmacognosy, College of Pharmacy of the City of

New York. Post-octavo of 222 pages. Cloth, Sl.OO net. ///

Saunders* Question- L otnpend Series.

New York Medical Journal
" The author's careful and well-studied selection of the necessary- requirements of the

student lias enabled him to furnish a valuable aid to the student."

Martin's Minor Surgery, Bandaging, and the Venereal
Diseases Second Edition. Revised

Essentials of Minor Surgery, Bandaging, and Veni
Diseases. By Edward Martin. A. M.. M. D., Professor of Clin-

ical Surgery, University of Pennsylvania, etc. Post-octavo, 166

pages, with 78 illustrations. Cloth, > 1 .00 net. /// Saunders1

Question- Compend St ru s.

The Medical News
"The best condensation of the subjects <>f which it treats yet placed before the pro-

fession."

Jelliffe and Diekman's Chemistry
A Text-Book of Chemistry. By Smith Ely Jelliffe, M.D.,

Ph.D., Professor of Pharmacology, and George C. Diekman, P11.C,

M. I)., Professor of Theoretical and Applied Pharmacy, College ^(

Pharmacy of the City of New York. ( Jctavo, 550 pages, illustrated.

/// Preparation.
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Wolfs Examination of Urine
A Laboratory Handbook of Physiologic Chemistry and

Urine-examination. By Charles G. L. Wolf, M. D., Instructor in

Physiologic Chemistry, Cornell University Medical College, New
York. i2mo volume of 204 pages, fully illustrated. Cloth, $1.25 net.

British Medical Journal
" The methods of examining the urine are very fully described, and there are at the

end of the book some extensive tables drawn up to assist in urinary diagnosis."

Jackson's Essentials of Eye Third Revised Edition

Essentials of Refraction and of Diseases of the Eye. By
Edward Jackson, A. M., M. D., Emeritus Professor of Diseases of

the Eye, Philadelphia Polyclinic. Post-octavo of 261 pages, 82 illus-

trations. Cloth, $1.00 net. In Saunders' Question- Compend Series.

Johns Hopkins Hospital Bulletin

" The entire ground is covered, and the points that most need careful elucidation

are made clear and easy."

Gleason's Nose and Throat Third Edition, Revised

Essentials of Diseases of the Nose and Throat. By E. B.

Gleason, S. B., M. D., Clinical Professor of Otology, Medico-
Chirurgical College, Philadelphia, etc. Post-octavo, 24 1 pages, 112

illustrations. Cloth, $1.00 net. In Saunders 1

Question Compends,

The Lancet, London
" The careful description which is given of the various procedures would be sufficient

to enable most people of average intelligence and of slight anatomical knowledge to

make a very good attempt at laryngoscopy."

Gleason's Diseases of the Ear Third Edition, Revised

Essentials of Diseases of the Ear. By E. B. Gleason, S. B.,

M. D., Clinical Professor of Otology, Medico-Chirurgical College,

Phila., etc. Post-octavo volume of 214 pages, with 114 illustra-

tions. Cloth, $1.00 net. hi Saunders' Question-Compend Series.

Bristol Medico-Chirurgical Journal
" We know of no other small work on ear diseases to compare with this, either in

freshness of style or completeness of information."

Wolffs Essentials of the Urine
Essentials of Examination of Urine, Chemical and Micro-

scopic, for Clinical Purposes. By Lawrence Wolff, M. D.,

Late Demonstrator of Chemistry, Jefferson Medical College, Phila-

delphia. Post-octavo, 66 pages, illustrated. Cloth, 75 cents net.

In Sa?tnders' Question Compends.

Brockway's Medical Physics second Edition. Revised

Essentials of Medical Physics. By Fred. J. Brockway,
M. D., Late Assistant Demonstrator of Anatomy, College of Physi-

cians and Surgeons, New York. Post-octavo, 330 pages ; 1 55 nne

illustrations. Cloth, $1.00 net. In Saunders 1

Question Compends.

Medical Record, New York
" It contains all that one need know on the subject, is well written, and is copiously

illustrated."
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