


SURGICAL DIAGNOSIS

A

MANUAL FOR PRACTITIONERS
OF MEDICINE AND SURGERY

BY

OTTO G. T. KILIANI, M.D.

Surgeon to the German Hospital, Member of the New York Surgical Society,
of the Surgical Society of Berlin (Germany), etc.

ILLUSTRATED BY FIFTY-NINE FULL-PAGE PLATES, AND
BY ENGRAVINGS IN THE TEXT

NEW YORK

WILLIAM WOOD AND COMPANY
MDCCCCV



scifTech. Ctr

RD
25
KD
\ 905
110349

COPYRIGHT, 1803,
By WILLIAM WOOD AND COMPANY.

.« etseq R
A A R
o ¢ e ¢ e ®et v
o e o7 o o .-
. e ¢ ’ec o sone
* e e as o se v
et e eee e %Y e
o e vseng, t e
eoe ¢ sg v T e -
e o0 e o0 e oo



To the Memory of my Revered Teachers

Ricbatd von Volkmann
and

Max Schede







PREFACE.

Surgical Diagnosis is really a contradictio in adjecto. There can be
only one diagnosis, i.e., the true scientific diagnosis in medicine. Sur-
gery has to do only with the treatment. This explains the seeming para-
dox that surgical diagnosis is made, not by the surgeon, but by the
general practitioner. The real difficulty lies in the fact that the decision
as to when surgical interference becomes advisable, rests with the physi-
cian, who necessarily must lack, to a certain extent, the experience as a
diagnostician acquired by the surgeon in his daily work.

I have endeavored to describe in the introductory chapter the various
methods of examination and how to carry them out properly. The spe-
cial part has been arranged in anatomical order, beginning at the head,
following the example of von Bergmann’s “ Handbuch der praktischen
Chirurgie.” No claim is made for originality in this work; on the con-
trary, I have deemed it not only permissible, but necessary, to collect
from everywhere the best, sometimes even in the form of quotations.
No authorities have been given, as this would have exceeded the scope
of the book. In most instances, I have given the consensus of opinion
of the best recognized authorities. Where surgical questions were of too
recent date to be decided definitély, I have stated my personal opin-
ion, founded upon my own experience.

My object has been twofold: to describe, as exactly as possible, the
symptoms peculiar to a disease, on which a diagnosis can be based, and,
wherever feasible, to show how to observe these symptoms. If this
book should assist the practitioner in deciding the difficult question,
whether or not a disease needs surgical interference, my object will have
been achieved. The operations which may become necessary and the

selection of the particular operation, as well as the prognosis, have been
i
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mentioned only in so far as it is important for the practitioner to know
them when proposing operation to his patient.

The tables are all original, with the exception of those where credit
is given. Aside from a few figures, which were redrawn after illustra-
tions in standard works, the cuts are original. So also are the plates,
without exception. The skiagrams were all taken by Dr. Hermann
Fischer, assistant visiting surgeon and skiagraphist to the German Hos-
pital, for whose untiring efforts and skilful execution I wish to express
my thanks.

Acknowledgments are due also to my colleagues, Dr. Kammerer and
Dr. Meyer, surgeons of the German Hospital, for their readiness to per-
mit the use of skiagrams of cases taken during their service.

In addition I wish to express my thanks to Messrs. William Wood
& Company, whose recognition of the need of such a book was the im-
mediate cause of its production, for their unfailing interest in the work,

and for the technical excellence of the illustrations.
KiLiant.

116 East 57th Street, New York, April 1, 1905.
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SURGICAL DIAGNOSIS.

INTRODUCTORY CHAPTER.

Tais book is intended for the practitioner. When he is called in, he
is expected to treat and, if possible, cure. Frequently a diagnosis is
wanted by a patient or his family, but the request for help is always
most urgent.

Any therapeutic efforts, however, must necessarily be useless, or
worse than useless, without exact scientific diagnosis. Any undue haste
is severely avenged.

Modern surgery, with its attractions, has led a great many physicians
into surgical work, and as a result probatory incision, without due prep-
aration or a diagnosis, is found only too frequently on cards for hospital
operations.

Only thorough clinical education, and afterward constant self-dis-
cipline in taking up every case systematically, can finally bring about
that experience so necessary for the successful practitioner. The ques-
tion of therapy resulting from the true diagnosis is entirely secondary to
the purpose,—all the more so, as very frequently the actual surgical
interference has to be left to other hands.

The practitioner is hindered in his efforts toward self-education in
diagnosis by the fact that he very often is not in the position to verify
the same, as the surgeon can do with the constant autopsies in vivo
upon the operating table.

Wherever possible, no opportunities should be allowed to pass to
follow up one’s own cases,—a practice which is not pursued half enough,
according to my experience. It is of very little value for a practitioner
to watch big operations, which he probably will never execute himself,
if he has not had a chance beforehand to examine the case for himself
and to make himself familiar with its entire history.

In many a case the proper diagnosis will lead the physician to leave
& disease severely alone, and not to try any operative procedure unless

1
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compelled to do so by circumstances; but even if the diagnostician
operate himself, many a useless operation is prevented by an exact
diagnosis,—useless in the sense of unnecessary, as well as impossible.
On the other hand, nothing guides an operator to more advantage in
his work than exact diagnosis.

Methods of Examination.

Diagnosis is the analytic method of drawing conclusions from con-
crete facts correctly observed. In other words, we first have to observe
facts, and then interpret the same, which leads us by the inductive
method to the cognition of a certain existing disease. The observation
of the facts in the case is, if rightly done, the more reliable part of the
diagnosis, while fallacious conclusions are sometimes unavoidable, even
with the greatest care. If we remember that “a miracle is a fact inac-
curately observed,” we understand the utmost necessity of accuracy in
our observations.

We observe with our senses, which are not equally reliable. By far
the best results we get:

First, by inspection. It seems incredible to the beginner how much
can be determined by simply looking at the patient; nevertheless, a good
many diagnoses are made simply by inspection, while in other cases it
forms the most important fundament for further investigation.

Second in importance is the touch, or palpation. How much less
reliable the latter is, in comparison with the first, is shown by the fact
that without the aid of the eye, you would never know that you have an
accurately arranged system of tactile ridges on the points of your fingers,
a fact which evades your mind entirely by simply running one finger tip
over the other. These are the two senses which we use most in trying
to ascertain facts.

Third, hearing. Fourth, smell. Fifth, taste. These are used com-
paratively rarely in connection with our task.

To see correctly, and to see all that is to be seen, is a faculty acquired
only by a long course of education. We have to know what to look for,
in order to see things which otherwise remain unobserved. On the other
hand, we have—to use an “Irish bull”—to see those things which are
not there, that is, we have to establish the fact that certain symptoms
which might be present together with the other facts observed, are
absent, so that we can come to the final inference per exclusionem.



INTRODUCTORY CHAPTER. 3

With the eye we can observe:

First, color.

Second, form.

Third, action; 1.e., disturbances in functional motions.
Besides, the experienced observer gets other impressions with his eyes,
which might be called general; for instance, the expression in the face
of a patient. Whoever has observed a number of patients with peri-
tonitis can never forget and will always recognize the facies peritonealis
when it is before him.

The color of the normal integument is produced by two factors: the
pigment and the blood. Between the simple presence or absence of
either one in the skin there are thus innumerable shades, which can
be recognized only by experience. The importance of the latter, for
instance, is plain to everybody, when we remember that the vital diag-
nosis of internal hemorrhage can be frequently made from the deathly
pallor of the face, no pink color or redness being present; even the lips
turned outward fail to show anything but whiteness.

For illustration let me cite one case of my experience, where a man, stand-
ing on the rear platform of a street-car, was hit by the knob of the handle of
the rear brake, which whirled around with great force the moment the opera-
tor on the front platform disengaged the brake-chain. The man was struck
in the loin, becoming unconscious after a very short while, and was brought
to the hospital within about fifteen minutes of the accident. The anamnestic
fact that he had been hit in the loin, his deathly pale face with its anxious
expression and restlessness (common to all patients who have lost a great
deal of blood), established immediately to me the diagnosis, internal hemor-
rhage, specifically of the kidney corresponding to the side in which he had
been hit—in fact, laceration of the kidney. An immediate incision over the
region affected verified the diagnosis, showing the kidney torn in two in its
lower half. Several stitches in the kidney stopped the hemorrhage. Saline
infusion and further treatment did the rest and saved the patient.

To cite another instance. It is possible for a close observer to detect
a faint paleness over the highest point of a dislocated head of the radius
at the elbow-joint, the pressure from below cutting off the blood supply
by the capillary system of the affected region.

The familiar picture of the black eye is easily recognized by anybody,
the affected part having come into contact with a foreign body thrust
forward with sudden violence,—usually another man’s fist. The ex-
perienced examiner, however, will not be satisfied with this most proba-

Case.
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ble diagnosis, but will make sure that this suggillation of blood into the
eye and its surroundings has not been produced from within, viz., from
behind the eyeball, which would indicate a fracture of the base of the
skull.

I will deal later on with the different grades of redness of the skin,
which tells us a great deal in many cases in our course of examination.

If the regular course of distribution of the products of the liver—
when bile enters into the biliary capillaries, and sugar and urea are car-
ried into the blood—is disturbed, so that bile is directly introduced into
the latter, we get the clinical picture of icterus. This may be of the
highest value in the recognition of certain diseases of the gall-bladder.
Other unusual tints of the skin, like the gray, metallic aspect of patients
who have been treated for a long while with silver preparations, are of
more interest to the internist; although if a woman with such a com-
plexion is brought to the observation of the surgeon, he naturally sus-
pects an ulcer of the stomach, which has been treated by large doses
internally of nitrate of silver. To name a few examples of pigmentation,
it is only necessary to mention the brown spots in the skin, as the resid-
uum of a chronic irritation from a syphilitic ulcer, or the darkest shade
of brown which comes to our observation, viz., the black color of dry
gangrene. The latter is so significant that even the layman does not
expect to save his toe when it has turned black without apparent cause
from senile gangrene. Black is the color of death.

I also should mention the transpicuity of the skin, which permits the
angioma to shine through the cuticle above it. Finally we must not
forget the translucency, which is of such value in the differential diag-
nosis between the hydrocele, which, if properly held against the light, will
appear transparent through the stethoscope, and the hernia, which does
not permit the light to shine through.

To recognize pathological forms it is of course necessary to know the
normal conditions. The former may be either an increase or a decrease
of mass. The commonest form of increase is swelling, which may show
a different character by being either circumscript or diffuse. To over-
come this difficulty of observing a swelling, or any change of form, it is
of great advantage to compare the affected side with the other, normal
one. This may be done in spite of the well-established fact that hardly
any person is, in the ideal sense, built symmetrically; not to speak of
the physical hypertrophy of extremities used with preference, as, for
instance, the right arm of persons who are right-handed. Other tricks
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in the technics of seeing differences in form are acquired by experience,
as, for instance, placing the object to be examined in such a position that
the height of a protuberance appears in silhouette against a background,
and then looking at it from the right distance, like a sculptor or a painter
who retreats a few steps to get the impression wanted in its entirety.
Furthermore, a slight diffuse swelling will show more in a lateral light.

The decrease of mass may show itself in any form, from atrophy of a
group of muscles, for instance, to hollow indentation, as produced by a
dislocation of the head of the humerus, or to a complete defect, where
a certain part of the body is missing.

Other deformities, which concern either the axis of a certain part of
. the skeleton, or the change of position in relation to another part of the
skeleton, are illustrated by a fracture of the femur and a case of hip-
joint disease; both affections concern the femur and are near each other
in their localization. It is possible to make either of the diagnoses,
practically with certainty, by simple inspection, without making the
mistake of jumping at conclusions. Let us take up a fracture of the
femur in the middle of its diaphysis. Looking at such a patient, we first
see, even if the clothes are not removed, that the foot has fallen over
outward. We further see, if we tell the patient to lift up the extended
limb, that he cannot do so. If we finally look at the seat of the injury,
we find a deviation of the bone from its normal axis, forming an obtuse
angle toward the mesial line, which cannot be hidden, even by muscles
ever so strongly developed. :

The relation of the femur to the pelvis in hip-joint disease cannot
better be illustrated than by a working model which my revered teacher,
the late Professor Richard von Volkmann, made use of, which I try to
reproduce by schematic drawings, Fig. 1.

If we look at a patient with hip-joint disease in the third stage, lying
flat on a table, we see that the affected limb is shorter than the sound
one, an observation which is deceptive, as the shortening is only appar-
ent, and is brought about in the following way: The affected limb is
drawn into adduction toward the mesial line, thus forming an acute
angle with the horizontal diameter of the pelvis, which passes through
the processus spinosus ossis ilii of both sides. As this adduction would
necessitate the crossing of the legs, this position cannot be and is not
endured by the patient. The acute angle of the affected side is fixed,
1.e., unchangeable, by certain conditions which shall be explained later
on in the special part. To get the legs parallel, the patient therefore
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lowers the sound side of the pelvis, thus changing its right angle into an
obtuse one and elongating his sound limb. This explains the apparent
shortening of the affected limb. If we put the patient under deep
narcosis, where the cramp which produced the fixation is relaxed, and
pull hard at the affected limb, the shortening disappears completely.
But this is not by any means all we sec in a case of hip-joint disease.
We observe further that besides this apparent shortening there is a de-
cided flexion in the knee-joint and, though not so marked, a rotation

\

- —

4L

Fi1G. 1.—a, Norn?:;l position of pelvis. b, Fixed angle (z;used by adduction of femur denot::j by a. ¢, Adap-
tation by lowering sound hip ; S, apparent shortening, equal to S, lowering of pelvis. Retaining spine
in upright position results in scoliosfs.

inward. But we are not through yet. After the shortening, the flexion,

and the rotation have been done away with, we stand by the side of the

patient and find that we can see through the arch of the back, where the
lower part of the spine does not rest on the table. This position is pro-
duced by the rotation of the pelvis downward. This arching, called
lordosis, disappears by elevating the affected limb. Having done this,
the axis of the limb, in its elevated position, forms with the table the
exact angle by which the pelvis has been rotated.

In a number of instances, we make use of certain instruments to aid
our vision, or to make observation by inspection possible. If we try to
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easure a certain distance we can simply do it by sight, a method which
is reliable only for very small measures, and then only with a good ob-
server, i.e., a man who has trained his eye for that purpose. In most
cases it is much more reliable to use a ruler or, better, a tape measure,
which must be either of steel or of well woven tape, which does not allow
stretching. Furthermore, we make use of the calipers to measure the
diameter of a mass, or the distance between two points without leading a
tape measure over the surface, which may be irregular. To measure a
certain angle, for instance, of flexion in the elbow-joint, we apply the
caliper square (a draughtsman’s square having a graduated bar and
adjustable jaws). To measure approximately the curve of a scoliosis,
we use a strip of sheet lead, which is pressed against the body to cor-
respond with the deformity and then laid carefully on a sheet of paper,
which permits us to follow. the lines. Autoprints are made for flat-feet,
for instance, by blackening glazed paper with smoke and causing the
patient to place his feet upon it. If the prints are fixed by spraying
varnish on them, they can be kept for records. At other times we make
plaster casts to study complicated forms. Finally, there are special
apparatuses for measuring shortening of limbs and a number of different
scoliosometers as advised by Zander, Beely, v. Mikulicz, and others.

There are a large number of instruments to make inspection possible
by directing light on the affected parts. Electricity has developed this
part of our science greatly, as it has so many others. They may be
classified as instruments of diaphany and such for illumination. The
first has been used, for instance, by placing a small electric light in the
mouth of the patient to determine if Highmore’s cavity is diaphanous or
not, the latter condition indicating an empyema. If I mention here the
gastrodiaphany as advised by Einhorn, it is only to warn against it, as
it is worse than a useless toy, the gastrodiaphany not only not showing
anything of value, but misleading the diagnostician by its unreliable
results. The most exact and important invention for throwing light
into the interior of an organ is the ophthalmoscope invented by von
Helmholtz; besides this we use otoscopy, pharyngoscopy, laryngoscopy,
bronchoscopy, cesophagoscopy, rectoscopy, urethroscopy, and cystos-
copy. Of immeasurable value, though at first somewhat overrated, is
radiography or skiagraphy, invented by Roentgen.

All these special methods of examination by instruments have first
to be learned technically, t.e., the examiner has first to make himself
familiar with the use of the instruments, and after having mastered this

Electric devices.
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task, it is necessary to become acquainted with the pathological pictures
to be seen. All this is possible only after a good deal of experience.
While it may seem unnecessary for a general practitioner to be con-
versant with all the ways of examination named above, some of them
are absolutely indispensable to every physician.

Very often we have to combine different methods of observation to
come to a conclusion. We have to use our eyes and fingers (inspection
and palpation) to find out if a certain spot is tender on pressure. We
have to listen while we palpate, in moving fragments of a fracture to hear
crepitation, ete.

The observation of pathological motion, or pathological fixation
where there ought to be motion, is a more complicated act of conception.
We have to know the physiological action of a joint, to be able to de-
termine the diminution or engrossment of the same.

The examination of inner organs which need surgical interference
brings into play the entire apparatus of internal medicine, the difference
being only in the therapy applied. Such is the case with diseases of the
brain, the lungs, the liver with its adnexa, the stomach and pancreas,
kidneys, etc. We thus very frequently need chemical examination, of
urine for instance, or the contents of the stomach, ete.

Most important information is gained by a microscopical examina-
tion of secretions and excretions, and of portions of tumors, etec., excised
for this purpose. Still other methods are represented by cryoscopy for
the determination of the freezing point of blood. As we are never to
treat the disease, but the patient afflicted with it, we, of course, have to
take into serious consideration his general condition. Pulse, tempera-
ture, and respiration are in every disease of the highest value.

Another instrument has to be mentioned to help inspection in an
indirect way, viz., the aspiration needle, with which we ascertain the
presence and character of pathological fluids. It seems to me necessary
to say a few words here about the use of the aspiration needle. It is of
course not to be used until inspection and palpation have given us a
probable diagnosis of the presence of fluid (serum or pus); but we must
not forget the possible fallacy of our probable diagnosis of pus, for in-
stance, and exclude as far as feasible other possibilities, e.g., aneurism.
It would not be very agreeable inadvertently to puncture an aneurism,
where we expect an abscess. As to the technique of aspiration, we must
consider its execution a surgical operation. It may be an exact repro-
duction of a bacteriological experiment— charging a needle with infec-
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tious material of one or several kinds and inserting the same into a nutri-
tive medium,—in one case gelatin or agar-agar, or the like, in the other
case living tissue; the result is the same. Under favorable circum-
stances a culture will grow. To prevent carrying infectious material
into deeper layers of tissue, we have to use, therefore, the utmost care in

Sterilization of all

sterilizing all parts concerned, viz., First, the hands of the operator. parts

Secondly, the skin to be perforated. Thirdly, the instrument to be
inserted.

As to further technique, we need only mention that sometimes we
get a negative result simply because the needle is too fine and becomes
clogged. In any case, only a positive result of aspiration is of value,
while a negative result very frequently does not prove anything.

Those cases in which probatory puncture is permissible will be touched

upon when dealing with the different diseases.

Palpation is examination by our fingers and hands, and the sense of
touch, if properly developed, may tell us a number of facts; but it is not
to be applied until inspection—which is so much more reliable, as stated
above—is exhausted. This is a necessity always, as otherwise we would
not know where to lay our hands, nor what we have to expect to feel. To
feel anything, the examiner has to be in proper condition. One cannot
feel with fingers frozen stiff. Thorough washing of one’s hands in warm
water, always preceding the examination of the patient, for obvious
reasons, does away with the coldness of hands and fingers. Further, it
should be mentioned that as little force as possible should be used, not
only so that we do not hurt the patient unnecessarily, but because the
tactile sense of our finger tips becomes impaired by undue pressure. We
can feel the localization and the site of a mass or establish the fact of an
absence of the mass—for instance, the absence of the thyroid gland.
Besides this, we can make out with our hands the size of the mass, its
form (especially its surface), its consistency, mobility, local temperature,
eventually fluctuation or undulation. For describing the results of our
investigation we cannot do better than imitate or use the expressions of
the pathologist, whose descriptive words are of astounding accuracy.
For common use, however, it is sufficient to say of localization that the
mass is cutaneous, subcutaneous, possibly intramuscular, subfascial,
above or below certain other organs of the body, posibly intra- or retro-
peritoneal. To determine the size, we use comparison with well-known
objects. For very large sizes we are somewhat at a loss for a measure
until we come to an object the size of a man’s head or a cocoanut, then
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possibly a child’s head, though this is rather indefinite, then an orange,
then one exact measure (which is a billiard ball) down to plum, walnut,
robin’s egg, cherry, bean, pea, cherry stone, grain of millet, or poppy
seed.

Of great importance is the plasticity of the tissue, t.e., a certain
doughiness of the same, which permits the impression of the finger.
The indentation fills up very slowly. This quality helps us to recognize
®dema, while a related condition exists in atheromas, if they are not
filled out to their utmost capacity.

If we take up now the local temperature, which is easy to discern for
any hand (besides for fine differentiation we possess the surface-ther-
mometer), we can proceed with mobility, fluctuation, and undulation,
which belong to a certain extent to the same group. All three of them
are very deceptive, most so, perhaps, mobility. Tuberculous or carci-
nomatous glands of the neck, which involve not only the sterno-cleido-
mastoid, but also the jugular vein and possibly the internal carotid, are
invariably spoken of as “movable.” The same happens with cancer of
the breast which has grown entirely through the pectoral muscles. Why?
Simply because the observer moves the underlying tissue with the tumor
without noticing this fact. This leads us to a point which might well be
mentioned here, i.e., the position of the patient to be examined by palpa-
tion. In the two cases just mentioned, we need fixation of the muscles
involved by the tumor, which is produced at the neck by lowering the
head on the non-afflicted side, and by elevation of the arm in the case of
cancer of the breast. If we then make use of another trick, which con-
sists in moving the mass up and down in the direction of the muscle
instead of across, we at once will find the incorrectness of the first diag-
nosis, mobility. In other cases we need entire relaxation of the over-
lying muscles, as, for instance, in the examination of abdominal tumors.
To produce this, we let the patients lic on their back and draw up the
knecs, and let them take deep breath. If this prove insufficient, we
have to resort to narcosis.

Fluctuation we have to decide on practically every day, but, never-
theless, there is hardly a part of medicine where more mistakes are made.
The method usually described is thus: one or more fingers of the hands
of the examiner are laid on the corresponding sides of the swelling to be
examined for fluctuation, according to its size; then we try to push the
fluid from the pressing toward the receiving finger, which is addressed
to feel the dislodgment of fluid. After this the fluid retreats and beats
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against the finger which pressed at the beginning of the experiment.
This phenomenon has to be observed very frequently, if possible under
guidance where mistakes are rectified, to be able to rely on it. The
senseless pressing and releasing at the same time, practised by beginners,
is appalling to see. No wonder that the diagnosis, fluctuation, is mostly
guesswork.

In contrast with the former phenomenon, undulation is produced in
a way analogous to the oscillation of the surface of a pond when we
throw in a stone. Undulation is mostly observed with free abdominal
ascites, and the fact established in the following manner: the one hand
is laid flat opposite the other, with which we give a sudden impulse by
flicking or flipping, imitating the motion to remove a speck of dust.
The wave thus produced in the fluid undulates through the entire cavity
and strikes the receiving flat hand. This wave, in contrast to that of
fluctuation, does not return and is, therefore, not to be felt by the hand
producing the impetus. While it appears desirable that all our observa-
tions for diagnostic purposes should be made with such exactness that
the single establishment of the fact is sufficient, in fluctuation and undu-
lation the experiment has to be repeated to make sure.

Finally, a very important point must not be overlooked, i.e., if in
our examination we have to deal with a wound or not. In case of a
lesion of the integument, we of course have to sterilize our hands as
thoroughly as for a laparotomy.

To help in palpation there are a number of instruments called sounds
or probes. Where we probe physiological cavities or meatuses, like the
cesophagus or the urethra for stricture, or the bladder for stones, matters
are comparatively simple, as we have to abstain only from the use of
undue force. It iswell knownhow disastrous the use of forcein handling
the whalebone sound for the cesophagus may become, if we thus per-
forate the soft carcinoma above the stricture, or if we make a false way in
sounding the urethra or catheterizing, producing an infiltration of urine.

But if we have to deal with a wound or fistula, which makes the use
of the probe desirable, matters stand quite differently. The attraction
exerted by a wound canal or fistula on the examining practitioner is truly
a fatality. I always try to impress my pupils with the fact that they
have no right to use the probe unless they and the patient are prepared
for any operation, even capital if necessary. More mischief has been
done by the improper and indiscriminate use of the probe than by any
other form of malpractice. Of what earthly use can it be to a physician
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to push a probe (usually taken from a velvet-lined instrument case) into
a man’s chest or abdomen to feel a bullet, and thus probably produce an
irreparable infection, if he is not prepared for the necessary operation
to remove the foreign body?

Pain is the most significant of all subjective symptoms, and is there-
fore of great importance to the examining surgeon. From an unscientific
standpoint it is a pity that patients should sometimes suffer as they do,
and it is our privilege to alleviate pain or to remove it altogether; but it
is also a pity that not every surgical affection hurts. If this were the
case, we would not find so many neglected carcinomas or other malignant
tumors which have been growing in patients, sometimes for years, ap-
parently without having been noticed. We have to discern spontaneous
pain from pain produced on pressure or by moving affected parts. The
manifestation of pain varies greatly with different individuals. It is well
to remember that in accidents, for instance, people who yell at the top
of their voices are rarely severely injured. These sigh, moan, groan, in
short, anything but cry aloud. In taking down the history of a case,
one has to know the patient or be careful to know how much value may
be attached to the statements of the patient about pain connected with
his disease. Very frequently pain is confounded with inability to exe-
cute a movement; for instance, if a patient says he cannot swallow, he
means that it hurts him. Very rarely only is it a patient’s intention
thus to indicate a complete stenosis of the cesophagus. The seat of the
pain is also a matter to be investigated carefully. Many patients are
not very apt in localizing pain and project the same inaccurately. On
the other hand, the seat of the pain need not necessarily indicate the seat
of the affection; the pain in the hollow of the knee is pathognomonic for
hip-joint disease. If we are to recognize pain on pressure, it is not
necessary at all to use force. The pressure is to be increased gradually
until pain, or its expression, is produced. We will see later of what
immense value pain is in the examination of appendicitis. In many a
case of appendicitis, pain on pressure in certain regions of the abdomen
has tipped the scales toward operation.

But pain may also be very much in the way of the examining sur-
geon. We frequently fail to reduce a dislocation of the shoulder or hip
in an individual with well-developed muscles, because he contracts the
latter to the utmost to avoid pain or resist reduction, so much so that
fractures take place rather than reduction. To overcome this cramplike
contraction of muscles solely produced by pain, we have to resort to
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narcosis. We have mentioned narcosis before as a help for diagnostic
purposes, and in a number of cases we are doubtless compelled to resort
to it, but we must never forget that even at the present day general
narcosis has its dangers for healthy individuals also; and patients or
their relatives ought to be informed of this danger, however remote it
may be (1 to 10,000 or 14,000).

In cases in which narcosis for examination purposes becomes a neces-
sity, a certain time ought to be allowed to elapse before a second narcosis
for operation is applied.

The character of certain forms of pain is sometimes so well described
by patients that-we recognize it at once as the form of pain belonging to
a certain disease, as, for instance, the pain a stone in the bladder produces
when the patient is jolted, or the pain caused by a gall-stone trying to
pass the duct, although this latter form is usually mistaken by the suf-
ferer for cramps in the stomach.

The method of finally reaching a diagnosis after examination of the
patient is as follows:

1. Anamnesis, by which we gain

A. Family History.—Hereditary diseases are of importance, as,
syphilis, or the existence of certain tendencies to contract diseases, like
tuberculous diathesis, or the unexplained frequent occurrence of malig-
nant tumors in one family. It is usually quite difficult to elicit the fact
of hereditary syphilis, most patients repudiating the insinuation that
their parents had been affected with this disease. It takes some tact to
get at facts like frequent abortions of the mother, etc., which will estab-
lish this diagnosis, but the objective signs in the patient, as Hutchinson’s
teeth, otherwise inexplicable swellings of bones, ete., are usually of more
value than the statements of the patient. A hereditary tendency of
the highest importance to the surgeon is heemophilia, a fact which can
usually be established easily, as the great and sometimes fatal loss of
blood is an occurrence which impresses the laymen. It is comparatively
as rare as its source is unknown, so rare that a surgeon hardly ever thinks
of asking for the possibility, and the fact that the patient is a haeemophile
is usually established ouly after he begins to bleed. We may say that
hzmophilia is usually limited to the male members of the family. As to
the expression ““family,” it is not necessary that the immediate ascend-
ants were affected with a certain disease, but some tendencies like hamo-
philia, springing finger, etc., are sometimes found in uncle and nephew
or in even farther degrees of relationship. |,
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B. Personal history has to deal with diseases previously acquired
by the patient, as well as habits in regard to the use of tobacco, alcoholic
drinks, etc., and his occupation.

C. History of the Affection.—The more we progress in diagnosing our
case, the more carefully and minutely the examination must be made,
and the more value we may attach to what we find. This part of the
anamnesis has to be made with the greatest care and precision, and
dates are to be gained as carefully as possible. The time during which
an affection has existed is of great value. If the patient has had a
tumor for twelve years without its growing perceptibly, it cannot very
well be a carcinoma. The value of dates of symptoms—which developed
first and which later on—varies greatly according to the intelligence and
gift of observation of the patient. Even people quite bright and with
good education are found to be remarkably dull in observing matters
that concern their bodily welfare. On the other hand, over-anxious
parents will tell of instances which have no bearing whatsoever on the
case, and it is necessary “to separate the grain from the chaff.”” The
etiology or cause of a disease given by the patient must not be accepted
until corroborated by the physician’s own conception of the case. Every
physician of experience knows of the child who acquired spondylitis
after the careless nurse let the baby roll off a piano. Nevertheless, a
certain importance has to be attached to the influence of injuries in
starting a disease or developing it. The injury not very rarely creates a
locus minoris resistentie, where infectious material, either from outside
or by way of lymph or blood, is carried and grows there. To prove this
by experiments on animals, I. Krause infected rabbits with tuber-
culosis. If left alone, these animals would develop general tuberculosis,
while if, after the infection, he wrenched or crushed joints, especially the
knee-joint, in a vise, those animals developed local tuberculosis. Arthri-
tis, even leading to suppuration, develops after typhoid in joints where
there were former lesions. It is an open question if tumors, especially
carcinoma, do not develop after insult to tissue, be it single or multiple.
All the old teachers in surgery were convinced that epithelioma of the
lip developed only with pipe-smokers, and von Volkmann used to tell
us how happy he was when the first woman he ever saw affected with
carcinoma of the lower lip smoked the pipe also. The further develop-
ment of an affection has to be found out, as well as the treatment resorted
to up to the time of our present examination. We must not forget, how-
ever, that while we frequently must help the patient by adequate ques-
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tions, we must not cross-examine him as a district attorney does, by
insinuating, and thus get answers where the patient does not say what
he wants to, but what we want.

In cases of injury, of course, it is easiest to get the history, unless the
patient is brought in unconscious without any witness of the accident.

Status Praesens.—The result of the examination of the patient is by
far the most important factor in leading us to the correct diagnosis. We
shall here separate injuries from diseases, as we shall do later on. It
would be unnecessary and inappropriate to examine all parts of the
patient with the same scrutiny in a case of Colles’ fracture as we use to
establish the diagnosis of tuberculosis of the kidney; but one thing must
not be forgotten: that in cases of injury, other lesions may exist besides
the one which catches the eye.

I shall endeavor to describe only the general examination now, as
the examination of the different parts of the body will be dealt with
under their headings. I have to repeat that to get accustomed to a
methodical way of reaching a diagnosis, it is absolutely necessary to go
through the entire course of examination, not omitting anything because
it apparently has no bearing upon the case; and I here reiterate my warn-
ing against the snap diagnosis, which in certain cases the experienced
surgeon may indulge in, but even he only at the risk of mistakes.

To be able to examine a patient thoroughly, it is necessary to have
him entirely undressed. One of the reasons why examinations in hos-
pitals are usually more complete is to be found in this point. The
modesty of patients need not be offended by this procedure, if done
rightly.

1. We perceive the general appearance of the patient, general nutri-
tion of body, striking deformities, expression of face; if conscious,
whether at ease or in distress.

2. The position of the patient if he is in bed. Patients whose general
system is not seriously affected have a certain tonus of their muscles,
while very sick persons lie entirely relaxed and have a tendency to slip
down in their bed. Many positions are significant of certain diseases,
as tetanuslike position in cerebral meningitis, the drawn-up knees in
peritonitis, and the lying of the patient on one side in pleurisy and
empyema, etc. The specific position of limbs in affections of the extrem-
ities will be dealt with later on.

The color of the lips can tell us a great deal. As mentioned above,
if they are very pale, they may indicate one acute hemorrhage or a num-
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" ber of preceding ones; if they are blue, they are a sign of cyanosis, where
too much carbonic acid gas is carried in the vessels and not enough oxygen
is present. This state we find where the respiratory tract is obstructed
by foreign bodies, or, as in diphtheria or glottic cedema, by swelling of
the inner coat of the air passages, or where the larger part of the lungs
is prevented from doing its duty, as in empyema.

3. The skin. The different conditions of the skin in relation to scars,
pigmentation, or changes in the blood supply have been described in a
general way above (see page 4).

4. Pulse, temperature, and respiration have to be taken and noted
carefully. ‘

5. A cursory examination of heart, lungs, and kidneys has to be
carried out in all cases, though it may become necessary to repeat the
same more exactly if there are any indications of an affection of these
organs.

Injuries to the Skin. Wounds in General.

So many different conditions are possible which a patient with a
wound can present that we have to act accordingly for our diagnostic
purposes. Generally speaking the wound has been produced by a
mechanical influence,—cut, bruise, tear, etc. It is a different thing if
a man walks up to you and shows you a fresh cut on his finger, or if a
person lies on the floor with his thigh nearly severed from his body. In
the first case you have all the time you want to consider and investigate,

How wexamme 1D the other case quick action is of vital importance. As it is not our
& wound. province to describe how to treat wounds, I shall only explain what to
do in order to be able to examine the wound and how to do the same.
We cannot examine a wound while the blood is spurting from it. We
have, therefore, in such cases to make a therapeutic effort in order to
be able to come to a diagnosis. In extremities, serious hemorrhage is
stopped by application of Esmarch’s bandage, as is well known. In
other soft parts, a pressure bandage, as much as circumstances will allow,
is used to stop a hemorrhage, and further examination for diagnostic
purposes is to be deferred until the patient is on the operating table,
where everything is prepared, not only for the stoppage of the hemor-
rhage, but for the treatment of the wound as well. This leads us to the
chapter, how to examine a wound. Quite frequently the proverb “the
least done, the soonest mended” proves correct. I need only to remind
you of the fact that as far back as in the Turko-Russian War of 1877
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von Bergmann, who volunteered as surgeon, had sixty-four cases of gun-
shot wounds of joints healed by primary union simply because the
wounds were never touched or probed, but only dressed with a dry anti-
septic dressing on the battlefield. The same experience has been re-
peated in the Boer War, of which we have very good reports as far as
the surgical work is concerned. The conclusion to be drawn from this is
that for purely diagnostic purposes, wounds cannot be too severely
left alone. This holds good of course for fresh wounds.

The character of the wound changes very much after some time has
elapsed, and infection has not been prevented. For comparison’s sake
it is necessary to describe shortly the further fate of an aseptic wound.
The edges of the skin and deeper layers, if united or not, are sharp,
straight, not swollen, and of the same color as normal. If the edges are
united, the wound keeps this appearance as described, and heals within
from four to six days. If left to itself, the wound will heal by secondary
intention, if no serious infection takes place. Granulations then are
formed, which look, if healthy, like the globules of the raspberry, and
discharge sero-purulent fluid, the “pus bonum et laudabile” of former
times. If an infection has taken place, which only—or at least for
practical purposes only—happens by contact, the clinical aspect is com-
pletely changed. The wound is covered with a grayish, yellowish coat-
ing not unlike a diphtheritic membrane, the edges get red and swollen,
and the wound discharges pus of creamy color, with or without a specific
odor. The presence of special bacteria may cause the pus to become
greenish to green or blue. Such a wound becomes extremely tender,
spontaneously as well as on pressure, while a wound healing by primary
union is practically painless after twenty-four hours.

It is very hard to decide if a comparatively fresh wound is infected
ornot. To determine this we have, to a certain degree, to rely upon the
anamnestic data. As soon as any attempts have been made by the
patient or well-meaning bystanders to wash out (?) the wound or apply
any of the customary methods of stopping bleeding, it has to be regarded
as infected, and treated accordingly. Clean cuts, where no clothing was
first severed, which have not been treated at all and not been soiled
afterward, may be regarded as fresh and comparatively aseptic wounds,
and may be closed. All lacerated wounds, where partial necrosis is apt
to take place in the course of healing, are best regarded as infected.
The exploration of any deep or extensive wound, with or without
the possibility of a foreign body, like the point of a knife, bullet,
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etc., has to be left to a well-prepared operator in an operating room, if
possible.

It is useless to make a number of subdivisions of all the different
kinds of wounds; may it suffice to consider the incised wound or cut,
the contused wound, and the above-mentioned laceration.

One thing is still to be considered as important, and that is, the diag-
nostic point whether certain parts of tissue in a wound are beyond
reparation and may be considered as physiologically dead. Quite fre-
quently this decision is so difficult that the experienced surgeon rather
leaves it to time. One cannot be too conservative with important
organs, and with the right treatment this postponement of a decision
does no harm. The strangulation of the gut in an incarcerated hernia,
for instance, may have been so severe and of such long standing that it
is very hard to decide if the gut can recover and if it.is therefore safe to
replace the loosened loop. Gut which only appears blue will recover,
especially if you find indications of this process in your short time of
observation during the operation. A white ring at the seat of the
strangulation is always fatal to the tissue, but when we are doubtful
we carry conservative methods so far as to leave the affected loop outside
of the abdomen, sew up the same partly, put on a wet dressing, and wait
twenty-four hours to finish the operation. Splinters of bone in a com-
pound fracture, which are still adherent to their periosteum, need not be
separated and sacrificed, as the power of reparation of the periosteum
is very great.

The so-called poisoned wound is mostly a myth. It is nonsense to
assume that the harmless and, if anything, disinfecting aniline color of
the red stocking should do any special harm to a wound; in fact, there
are no poisoned wounds except those induced by bacteria. In other
cases we have to deal with wounds through which the poison entered, as
curare with its paralyzing effect on the muscles—which very rarely might
come under the observation of any practitioner, except through an acci-
dent in a physiological laboratory—or snake poison, with its more or
less marked effect on the central nervous system according to the spe-

- cies of snake, or hydrophobia, or tetanus. In all these cases the wound

as such shows no specific characteristics, in fact only the snake poison
seems to have some local effect, a dark blue to black ring appearing
very soon after the injury.
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The Tissues Injured by a Wound.

Wounds of the skin or mucous membrane are self-evident and rec-
ognizable as such. Where the subcutaneous fat has been severed, it
protrudes into the wound. In parts where there is a fascia, the lesion of
the same can be recognized by a bulging of the underlying tissue,
usually muscle. Wounds of muscles bleed freely if they have not been
bruised too much, when the small vessels become occluded. If the
sheath of a tendon has been opened, a clear amber-colored, ropy fluid
escapes. The sheath of the tendon, as well as the tendon itself, is recog-
nized by its mother-of-pear] color. Neither of them bleeds if cut through.
The diagnosis of one or more tendons being severed becomes evident by
the inability of the patient to execute the movement characteristic of
the tendon in question. An exact knowledge of anatomy is necessary
to avoid mistakes. If the periosteum has been injured, the examining
probe (about the use of which I have expressed my views above) dis-
covers raw bone. As the periosteum is very smooth, the difference is
quite marked. If a joint has been injured, the fluid described as emanat-
ing from the sheath of a tendon is to be found, the only difference being
that it is somewhat thicker. It cannot be repeated too often that the
examination of such parts as mentioned just now is an operation, and
that the use of the finger for exploration is to be dispensed with as much
as possible, as it is practically impossible to sterilize the skin. The ap-
pearance of wounds of special organs like brain, liver, kidney, etc., is
to be considered later on.

To recognize the different forms of hemorrhage, it is only necessary
to recall the fact that in smaller wounds, where no large vessels are
injured, the hemorrhage is always venous, and arterial where the capil-
laries only are affected. If the continuity of larger vessels is interrupted,
the hemorrhage usually is quite profuse. The blood from a vein is dark
and flows. If a large vein centrally located, 7.e., near the heart, is cut,
aspiration of air can take place, which usually results in death within a
very short time. This occurrence, though, is much rarer than has been
formerly assumed. The blood from a severed artery spurts and is
bright red. This differential diagnosis is of importance as any vein,
even the largest, “stands” on compression, while arteries have to be
ligated in loco or at a place of selection. Wounds in their further prog-
ress may present conditions which are of diagnostic value. In per-
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forating wounds, the surface part may have healed, while in the deeper

tissues a hematoma may have formed or infection taken place. The

hsematoma is recognized by the swelling produced by it, and under

certain conditions fluctuation can be felt. In the other case, a more or

less deep-seated infiltration can be detected by the examining fingers; "
besides, wounds of that character are extremely painful, spontaneously

as well as on pressure.

Our knowledge of anatomy has to tell us where to look for distant
effects of the infected wound. A panaritium of the volar side of the
little finger creeping along the sheath of a tendon may infect the flexor
tendon of the thumb, forming a so-called “horseshoe phlegmon,” as
these tendons and sheaths communicate. Furthermore, we must con-
sider the lymphatic system with its glands. If an infection has taken
place through a badly cut corn, we observe under certain conditions,
within twenty-four or forty-eight hours, a red streak running up the
inner side of the leg and thigh to the inguinal region, where the glands
become swollen and tender. The glands form a sort of sieve, arresting
the infection, which cannot go any farther until the resisting power of
the glands infected has been overcome. In this way the infection of
regionary glands has to be considered as a beneficial effect, which pre-
vents, for the time being at least, a general infection. We do not yet
know how in certain cases a general infection takes place without follow-
ing this typical way. We assume that an especially foudroyant in-
fection occurs, which spreads so quickly that there is no time for the
development of these other types.

A special form of wound complication is erysipelas. When Fehlei-
sen’s streptococcus was discovered, it was assumed that this special
bacterium produced erysipelas; since then it has been found that there
is neither microscopically nor bacteriologically any difference between
the common streptococcus found in any inflammation and the producer
of erysipelas. Apparently there are different stages in the life of this
microbe, which announce themselves in different effects upon the living
tissues. Possibly the new hypermicroscope may lead to new discoveries
in this line. That the microbes present in erysipelas are of specific
virulency is proved by its extreme power of infection and spreading.
To recognize erysipelas when it is present is not so easy as is generally
assumed, quite frequent mistakes being made in this connection. While
it is well to be on the safe side, treating doubtful cases as erysipelas as
far as isolation is concerned, the avoidance of mistakes is very desirable.
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In this we are guided to a great extent by watching the general con-
dition of the patient. The clinical picture of erysipelas, aside from its
local aspect, is quite characteristic. As a true infectious disease, it
carries with it all the typical symptoms. A severe chill is usually the
signal for the inception of the process, followed by an acute rise of tem-
perature up to 104° or 105° F. The sensorium is frequently obscured,
accompanied by severe headaches. The fever is continuous, and stays
high with small remissions as long as the infection continues to spread.
This keeps pace with the local conditions. The intense, sharply cir-
cumascribed redness of the skin spreads like a flame, and very frequently
follows such contours. If the wandering is stopped temporarily, a drop
in the temperature is observed. A microscopical examination of a sec-
tion of the skin thus affected shows at that time that the streptococci
have advanced farther under the skin than on the surface. When the
redness of the skin begins to spread again after an interval, which may
last twenty-four hours or so, the temperature goes up again with a jump,
and stays high until this phenomenon repeats itself or until the infection
has exhausted itself. If we have to deal with an erysipelas of the leg,
for instance, and it is wandering downward, it usually does not stop until
it reaches the distal end of the same. To observe exactly if the redness
has spread, it is well to mark the outlines with a nitrate of silver pencil.
Erysipelas of the mucous membranes is much harder to recognize, but
as it usually does not occur without the appearance of erysipelas on the
skin, this diagnostic difficulty is of no great importance. As an etio-
logical factor, the habit of some patients to pick their nose is to be taken
into consideration, as persons who have infected their hands may thus
produce erysipelas of the head. This untidy habit is, therefore, to be
stopped as far as possible.

In some cases blisters are formed on the skin, “erysipelas bullosum,”
which may have the size of a pinhead to a walnut. The serum, turning
turbid later on, contained in these blisters is of special virulency. The
erysipelas infection of the head is harder to follow as soon as it reaches
the hair; besides, the prognosis is considered more infaust than in
affection of other parts, leptomeningitis following quite frequently. It
may be well to repeat that the diagnosis of erysipelas is of such impor-
tance, because it gives us the only chance to avoid infection of other
patients. The alarming way in which erysipelas spreads like fire can
only be stopped by its early recognition. Since we know that the infec-
tion can only be transferred by contact, strictest isolation, combined

Symptoms.
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with severe antiseptic methods, will enable us to hold such an outbreak
in check.

The diseases of the skin are only of interest to us in so far as they
are clearly surgical, otherwise they belong in the vast field of the skin
diseases per se. The diagnosis of diseases of the skin shows plainly how
much can be done by mere inspection, as nearly all of the characteristics
pertaining to an affection of the skin have to be perceived by the eye.
We have to deal here only with the ulcer, and its near relative, the
fistula.

The form of ulcer which we meet mostly in surgery is the atrophic
ulcer. It is of little consequence how the nutrition of the affected part
is interrupted, if by pressure, as in the case of the decubitus, or bed-sore,
or by chronic impairment of nutrition, as shown in the common varicose
ulcer of the leg. The syphilitic ulcers of the leg are based upon the same
conditions, as they have nothing to do with fresh luetic lesions, but are
the result of a chronic endarteritis. The decubitus ulcer occurs most
frequently in the sacral region of lean patients, if they have to lie for any
length of time flat on their back, especially if they have high tempera-
tures. Extreme cleanliness can do a great deal to prevent them, and
they are to a certain extent in any serious illness the criterion of good
nursing. But they become absolutely unavoidable after lesions of the
spine. If the patient is paralyzed, say from the tenth dorsal vertebra
down, these trophoneurotic ulcers are bound to appear. About the
character of these trophoneurotic ulcers we really know very little, and
it has to be considered probable that the anaesthesia of the parts affected
is at least partly responsible for the formation of the ulcers, in so far as
the patient does not feel pressure, and, therefore, does not shift asa healthy
person would. We find the same conditions in paranoiac patients in
insane asylums, where one of the important duties of the nurses consists
in keeping the patients on the move, i.e., that they, for instance, do not
lean too long on one elbow. To go back to the sacral decubitus ulcers,
patients with paralysis, as described above, have no control over bladder
or rectum, which materially increases the difficulty of keeping those
patients clean. The aspect of the decubitus ulcer is not very character-
istic, and its diagnosis has to be formed partly from its location and
from the fact that pressure has been exerted on the spot in question.
It may be described as follows: first, redness appears, then the epi-
dermis breaks down in the centre of the affected spot, a flat defect is
formed, which becomes rapidly of yellowish-grayish color. The edges
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are not very sharp and are not undermined. Finally the defect becomes
deeper, forming a cuplike shape, but never assuming the funnel char-
P

N\

M
¥16. 2.—Arrow A indicates frontal direction, which designates any vertical plane passing through the body
and cutting the mesial plane at right angles. Arrow B indicates proximal direction. Arrow C, distal
direction : these terms are used only in regard to the extremities. The line M P indicates an imagin-
ary plane of section passing vertically through the body, dividing it accurately into a right and left half ;
this is called the mesial plane. Arrow D indicates central or mesial direction. Arrow E indicates
luteral direction.

acter. The same ulcers may be produced in otherwise healthy patients
by artificial pressure, as by a badly fitting splint, or by pressure produced
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by weight, as in Buck’s extension. Where there is no anasthesia present,
as in the latter cases, the production of such ulcers is exceedingly pain-
ful, and if, for instance, a patient whose leg you have put up in a T-
splint complains after six or eight hours of severe pain on the Achilles
tendon, it is a sure indication of undue pressure where it ought to be
avoided, and the splint has to be at once removed and put on properly.
A paralyzed patient, on the contrary, does not complain of any pain, as
there is complete anzsthesia, which
makes increased watchfulness necessary.

The simple ulcer of the leg brought
about by malnutrition on the basis
of varicose veins is not always very
readily differentiated from a syphilitic
ulcer. The rust color and pigmentation
of spots, where there have been previous
ulcers, as well as the bluish, shiny scar
where they have healed, may lead us
astray in our differential diagnosis. If
the defects of the skin look as if punched
out, and especially if the form of the
ulcer looks as if produced by a number
of excentrically punched holes, the di-
agnosis of the luetic character becomes
very probable. The bottom of those ul-
cers looks different according to the state
in which the ulcer is. If it is inert and
shows no sign of healing, the bottom

F1G. 3.—Arrow F [ndicates sagittal direction.

-is perfectly flat and the deeper layers seem to be loosened, while if

reparation sets in, very small granulations appear, which in their de-
velopment bring about the closure of the ulcer.

A fistula is a form of ulcer which is produced from within, in contrast
to the form of ulcers described so far. The situation, size, color, and
character of surrounding tissues, the eventual discharge from it, can tell
us a great deal about the character of a fistula, whether produced by the
presence of a foreign body or by an organic disease, as, for instance,
tuberculosis. If the fistula shows a protruding, bulging mass of glassy,
shiny granulations, you can address it as tuberculous, and expect to find
unhealthy or dead bone at the bottom of it. For exploration of the
fistula we use the probe, under the above-described precautions. The
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common mistake made by the beginner in the use of probes lies in the
size selected. He usually takes a probe much too small. The largest
size of any kind of probe, if it be of metal or soft material, is always
the safest, and therefore should invariably be tried first. If the canal is
not absolutely smooth and branchless, so to speak, the small probe
will be caught by valvelike lips protruding into the lumen of the canal,
or it may even pick up the side wall of the canal and carry it along as a
sort of hood, which stops the sound in this way. As to the handling of
the probe, it is impossible to use too little force. The hand of the ex-
aminer must appear as if in the act of writing, and careful insertion
should thus be tried. If the probe is arrested, you withdraw the instru-
ment partly and try again and again, always bearing in mind that the
least use of fcrce may, and will, produce a false passage.

In a number of cases, a chemical and microscopical examination of
the discharge of a fistula will aid us materially in determining where it
leads, as, for instance, in fistulas of the gall-bladder, or the perineal
urinal fistula. If we mention that fistulas of long standing occasionally
close up temporarily, only to break open again after a short while, we
may close this chapter.

In explanation of the descriptive terms used in the further course of
this book, I give Figs. 2 and 3.

Light touch essen-
tial (see Plate
1-8.)
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INJURIES AND DISEASES OF THE HEAD.

INJURIES OF THE HEAD.

For the sake of completeness, we have shortly to describe here the
injuries to the head during birth. They are produced either by the
pressure of the pelvic passage of the mother, or by the forceps applied
for extraction. The coroner’s physician may have to take into con-
sideration the differential diagnostic points of injuries inflicted to the
head before parturition with the intention of criminal abortus. The
injuries may be:

1. Erythema and excoriation of the skin.

2. (Edema, suggillation, and extravasation in the deeper layers of
the soft parts.

3. Deformities of bones.

4. Severing of continuity of bones.

1. Either the pelvis or the forceps is responsible for lesions of the
skin presenting themselves as erythema and excoriation. They are the
first stages of the decubital ulcers, as described above; the round or
longitudinal red spots which usually disappear after a few days may in
some cases become necrotic if the pressure exerted on them is severe
enough and of long duration.

2. (Edema, etc. The typical, circumscript cedema of the scalp is
the caput succedaneum, which is produced in all head presentations by
the fact that all parts of the skull are evenly compressed, except where
it is pressed against the orifice of the uterus after the waters have burst.
It is therefore considered practically normal and needs no interference
whatsoever.

A peculiar extravasation on the head of the new-born is the cephal-
@matoma, which is produced by the forming of a hamatoma between
the periosteum and bone. It occurs in about half of all births.

The reason for it is either the pressure of the maternal parts, as men-
tioned before, or fissures and impressions of bone produced during birth.

Most of the blood extravasates when the pericranium is partly torn off,
20
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but the bleeding may continue during the first days after birth, the
crying of the new-born producing a stasis. This is the reason why they
are quite frequently not discovered until two or three days after birth.

3. Deformities. The deformities produced by the act of birth are
considered as configurations favorable for expulsion and as practically
normal as long as the bones are only shoved over one another, a condi-
tion which usually disappears after two or three days. The pressure
exerted on a single bone of the skull may appear only as a flattening or
arching of the same, or, which is more serious, the indentation may
assume the form of grooves, or spoon and funnel-shaped depressions.
These injuries intra partum are of diagnostic importance, as they may
have to be differentiated from criminally inflicted wounds after birth.

4. Severing of continuity. It has been proved beyond doubt that
actual tearing apart of neighboring bones in the sutures may happen,
as well as severing of the condyloid parts of the occipital bone.

Of differential diagnostic importance are defects of ossification, which
occur more frequently in the occipital bone, or, though more rarely, on
the parietal bones. These places of predilection, as well as the systematic
arrangement, prevent us from mistaking them for fractures.

Injuries of the Soft Parts of the Head.

The soft parts of the head are composed, near the mesial line, of
the skin, the epicranial muscle with its bright sinew, the galea, and the
periosteum. Laterally the temporal muscle with its aponeurosis enters
between the skin and periosteum.

1. Wounds by Cut, Thrust and Blow.

Cuts, if not of operative nature, are commonly produced by the use
of the razor as a weapon, as is the habit of the negro, and may form, as
well as a blow with a sword, for instance, simple division of skin, or
produce flaps, or carry away parts with loss of substance. Wounds by
thrust, as the stab wounds produced by the Italian’s dagger, are usually
only short canals, unless the instrument used glances off at the bone and
perforates the skin at some other place. Very frequently stab wounds
not only affect the scalp, but the bony parts as well.

All injuries to the soft parts of the head are of much importance, as
there is usually some difficulty in defining their extent. It happens

Injuries intra
partum.

Wounds of the
soft parts of the
head.
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quite frequently that it is impossible to determine if we have to deal
simply with an injury of the soft parts, or a fracture, or injury to the

Extent of injurles contents of the skull—the brain. This may become the more difficult

o the head. as the most serious brain symptoms may exist with either form of injury.
A good many injuries to the head are received while under the influence
of alcohol, either in a drunken brawl, or by a fall when intoxicated, or
by the club of a resolute night policeman. It is no wonder, with this
combination of commotion or concussion of the brain and the symptoms
of alcoholism, that mistakes are made by the young ambulance sur-
geon, which very frequently prove fatal. The cursory examination of
an injury to the head, especially of one combined with a wound, can in
most cases not lead to a proper diagnosis.

2. Bruises and Contused Wounds.

Bruises. They are produced by influence of blunt force either directly, a blunt
object hitting the head, or by a fall on the head. Under the influence
of the said force, the underlying bone causes the skin above to be bruised
or to break. Bruises are simply heematomas in the skin and occur most
frequently with children who have not learned yet to save themselves
by stretching out their hands. If there are no symptoms of the brain
connected with them, simple bumps are of no significance.

If the effusion of blood is under the galea, it may spread far over the
cranium. The larger the hematoma, the softer and more fluctuating it
is to the finger. Its softest part is in the centre, while at the circum-
ference a hard wall may be felt, so hard that the heematoma may be

Differentiation of mistaken for a depressed fracture. This mistake is still more probable

Someand tav. if the injury has been severe, producing brain symptoms at the same

ure. time. To differentiate the hard rim of the heematoma from a depressed
fracture, we have to remember that the rim of the former is higher than
the surrounding surface of the skull, and that we can squeeze and push
the infiltration away.

Wounds of the scalp produced by blunt instruments or objects of all
kinds, or by a fall on the head, are by far the most frequent. The result
of this consists either in a linear wound with more or less straight edges,
or in triangular flaps which are characteristic of such wounds of the
scalp. All wounds of the scalp bleed very freely. To find out the extent
of a wound, we have, sometimes even for our diagnostic purposes alone,
to stop the hemorrhage. This is first most effectively done by simple
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Exposed tabula externa necrotic, later removed by operation. Many
severe hemorrhages occurred, typical for electric burns.
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compression of the wound. Then after shaving the parts and cleaning
with ether, the application of sharp retractors, after stopping the hem-
orrhage, makes the view of the wound clear. We can see how far and
how deep it reaches, find out the exact nature of the injury, and thus
avoid such serious mistakes as sewing up a scalp wound under which
there is a fracture or even an injury to the brain, caused by fragments of
the bone or other foreign bodies being pushed into the brain substance.
Every surgeon who commands any material of consequence has operated
on a number of abscesses of the brain, caused in such a manner. The
diagnostic question if large flaps can be saved must be answered in the
most conservative way, as the unusually rich blood supply of the scalp
makes reparation possible when you surely would get necrosis in other
parts. We have still to mention total scalping, which in modern times
is not effected by the Indian on the warpath, but by the belting in
factories, when women with loose or braided hair get caught between
the belting and the fly-wheel. These patients are carried around during
several revolutions until the entire scalp, sometimes with the ears, is
torn away.

I have had one personal experience in this line, where we succeeded
by very early transplanting after Thiersch’s method, not only in saving
the girl, but in preventing any disfigurement. After the enormous
defect had finally healed, a wig was the only abnormal part of the girl.

With the extensive use of electricity for power as well as light, severe
electric burns of the scalp are of comparatively frequent occurrence,
especially with linemen sent to repair broken wires heavily charged.

Burns by electricity show quite characteristic symptoms in so far as
the redness of the usual burn, as well as blisters, are absent. The burn
looks more like a necrosis. The first examination cannot possibly reveal
or indicate how far the following necrosis, which is always very large, is
to spread. This is the result of severe endarteritic changes, the arteries
being better conductors of electricity than other tissues. Therefore dan-
gerous late hemorrhages are commonly observed in these injuries. If
the contact has been long, the necrosis goes deep, as, for instance, in the
case shown in Plate 3, where, besides the extensive burn of the scalp,
the outer layer of the skull became necrotic and was eventually removed.
The fingers missing in the picture were burned black and crisp. A cur-
rent of 2,750 volts passed through the body for ten minutes.

The most serious complication in the course of the wounds of the
scalp is the diffuse phlegmon. It shows the characteristics of other

Danger of sewing
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phlegmons, swelling, discharge of pus, tenderness, high temperature
and pulse, but is especially to be dreaded for its course of spreading,
which is nearly without limit according to the anatomical conditions,
and because of the neighborhood of the most vital organ—the brain.
They are of very frequent occurrence, and almost exclusively the result
of improper treatment of wounds of the scalp, which often enough were
quite simple at first. Every surgeon sees those phlegmons spreading
under scalp wounds which have been sewed up. I therefore regret and
protest against the viewpoint of von Bergmann, whose advice is to sew
up all scalp wounds. I have made it a standing rule to leave them open
even after most thorough disinfection, and rather run the risk of the
inconvenience of retreating flaps than that of serious infection. This
treatment surely constitutes the safer way for the general practitioner.

Injuries to the Bone.

Fracture of the base of the skull. If the skull, which is to be con-
sidered a hollow sphere of bone, with its elastic contents, is compressed
beyond its elasticity, it bursts. The compression of that sphere may be
produced by the force. of a broad, blunt object, or more frequently by
a fall of the patient on his head. The direction in which the patient
falls, if forward, backward, or sideways, or the spot of the skull where he
strikes, does not seem to be of any consequence. The skull breaks along
any spheric line leading through the foramen occipitale, although the
fracture follows with a certain predilection the fissures of the base of the
skull connecting the different foramina which exist there. The places
where those fractures reach the outer, visible surface of the skull are the
orbit, the nose, and the meatus of the ear. The fracture is accompanied
by hemorrhage, and, frequently, flow of cerebro-spinal fluid. If, there-
fore, in one or several of the named orifices, oozing of blood or cerebral
liquor is observed, a fracture of the base of the skull is highly probable.
Bleeding from the nose is naturally the most unreliable symptom, as it
will very easily occur in a heavy fall, especially if it should be forward.
Sudden exophthalmus and ecchymosis make the diagnosis more probable,
while bleeding and still more oozing of cerebral fluid from the ear is a
sure symptom of a fissure into the auditory meatus, and of perforation of
the drum. Wherever blood or liquor appears, escape of brain matter
may be observed too.

Bleeding from the ear not produced by fracture of the base may
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occur after a tear in the drum, after a fracture of the mastoid and the pigerentiation,
posterior wall of the meatus, without reaching the base of the skull, and
after forcibly tearing apart the cartilaginous portion from the external
meatus. Besides, one has to make sure, of course, in every case that the
blood in the ear has not run in from a wound of another part of the skull.

Besides this appearance of flowing bldod, mere suggillations of blood
under the skin may indicate a fracture of the base. The places where
we observe these are the eyelids, the conjunctiva, the mucous membrane
of the pharynx, the region of the mastoid process, and the sides of the
neck. The suggillation of the eyelid is the most unreliable symptom,
of little more value than appearance of blood under the conjunctiva, while
the appearance of exophthalmus immediately or shortly after the acci-
dent is an absolutely reliable sign of a hemorrhage from within, and
therefore of a fracture of the base.

The suggillation of the mucous membrane of the pharynx is compara-
tively rare, and therefore of less importance.

The third group of symptoms is dependent upon lesions of the Injuryofnerves
nerves which are situated at the base of the skull.

Injury to the olfactory nerve or bulb produces loss of smell. The
injuries to the nerves are produced either at once by tearing or pressure
of a fragment on the nerve, or the lesion shows itself later on if it is pro-
duced by slow pressure from a hemorrhage or is a neuritis.

The nerve most frequently affected is the facialis. Inat least fifty per
cent of the basal fractures paresis of the facial nerve occurs. A complete
paralysis without reparation we find only if the nerve has been com-
pletely severed. The symptoms of the paresis of the facialis are so well
known that they hardly need any description. The naso-labial fold is
smoothed out, the corner of the mouth drops, and ptosis of the upper lid
appears. If the patient is conscious, inability to whistle or to smack the
lips confirms the diagnosis.

If the acoustic nerve is injured, deafness occurs; but this symptom
alone is not to be regarded as reliable.

The injury of the abducens does not seem to occur so frequently as
von Bergmann assumed; nevertheless, it has been observed in some
cases.

The most serious symptoms of fractures of the base are not the result
of the injury to the bone, but of the injury to the brain. In the further
development of the case infection may occur through the three orifices
named above, and thus produce the symptoms of meningitis.
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Fractures of the Vault.

In contrast to the fractures of the base of the skull, fractures of the
vault are usually produced by direct force, rarely by indirect force.
We observe three forms of fracture, namely:

1. Fissures. )

2. Comminuted fractures.

3. Fractures in the form of holes with loss of substance.

1. Fissures usually penetrate the thickness of the skull in its three
layers—the outer and the inncr tabula and the spongiosa between them.
The injury may result in single or multiple cracks, which resemble the
cracks in a lamp chimney. They may run in the direction of the blow
or crosswise, and may affect one bone or more, and are not stopped by
sutures of the skull, crossing them as if the two articulating bones were
one. At the moment of the break the edges doubtless gape, as is proven
by the hairs and other foreign bodies which we find sometimes wedged
between them. One edge may be lower than the other, or even with
it. Fissures occur either alone or combined with penetrating fractures
of any kind.

2. The piece broken out of the skull may be composed of one or a
number of fragments. If there are several fragments, they may be
arranged in their position toward each other in almost any way. The
fact that they are sometimes arranged in the form of a star has led a
number of surgeons to describe a separate form of star fracture.

Much more important than the specific form of a comminuted fracture
or the situation of its fragments, is the question whether they lie more or
less in the spheric surface of the skull, or are depressed to any extent.
The liability of fragments produced in comminuted fracture and such
with loss of substance to become dislodged and displaced, is the most
important diagnostic and prognostic point; if the power producing the
fracture has not spent itself after the fracture has taken place, but con-
tinues, the splinters are driven into the tissues beneath it, namely, the
dura and the brain. The form of depression may be manifold, but cor-
responds to a certain extent to the manner in which it has been produced.

. If a man falls with his head against a pointed stone, we most probably

will find a funnel-shaped depression; if such is the case, the fragments
of the inner tabula should stay in contact with each other and show only
a number of cracks. On the inside of the skull the form may be roof-like
or that of a pyramid with a certain number of sides.
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3. The fractures in the form of a hole, with loss of substance, are
usually the result of a shot, and either affect both tables equally, or, as
is usual, the interna is broken out in a larger piece than the externa,
or the interna is broken alone. This latter occurrence is not so rare as
has been assumed formerly, and is analogous to the green-stick fracture
of the long bones. If the velocity of the projectile is very high, as in the
rifles with small calibre of new construction, an explosion of the entire
skull takes place under certain circumstances.

The diagnosis of a fracture of the skull may be difficult or easy, ac-
cording to the local symptoms.

The apparently simple non-compound fractures offer decidedly more
difficulties than compound fractures, as the former cannot be seen, being
hidden by the skin. We have to rely entirely upon our sense of touch
to make out a subcutaneous fracture of the skull. It is obvious that a
simple fissure with no depression will evade our examining finger, and
only fractures with deformities can be thus diagnosed. To prevent mis-
takes we have to exclude:

1. The residua of deformities acquired during birth or by former
injury.

2. Senile atrophy, which sometimes shows grooves with steep walls.

3. Defects and irregularities in the surface of the bone produced by
syphilitic ostitis, which are quite frequent, and natural protuberances
which vary with individuals and races, as, for instance, the bump at the
point of the occipital bone.

We have mentioned before the possibility of mistaking a hematoma
with its harder circumference for a depressed fracture.

The general condition does not help us much in the diagnosis of these
fractures. It is true that most fractures are accompanied by concussion
of the brain, but it is just as true that a great many concussions of the
brain occur without fractures. If the fragments have been displaced
deeply and entirely loosened, the diagnosis of a subcutaneous fracture
becomes evident and certain, while otherwise a great many of these
injuries are overlooked, even after very careful examination, guided by
experience. This difficulty led surgeons of former times to change
the subcutaneous into a compound fracture, to be able to explore the
nature and extent of the injury. This has all been given up in modern
surgery, the more conservative method being of immense advantage to
the patients. If we decide to-day to operate for subcutaneous fracture,

we do not operate for the fracture itself, but for the injury to the brain.
3
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A compound fracture is decidedly easier to diagnose. If we hold the
edges of the wound in the scalp apart, we recognize the fissure by the
blood oozing from it. If there are only grooves in the outer table and
small defects, they are easily recognized as such. If there are fragments
and splinters driven into the brain, we have no difficulty in finding this
out. It is of importance not to overlook a depressed fracture, because
elevation or, if necessary, removal of the depressed fragments is of
prognostic importance; nevertheless, it is not advisable to do too
much trying to explore, as our diagnostic examinations should be car-
ried out only for therapeutic reasons, and we have to refrain from
measures which would be of no value to the patient. If we have to
remove fragments, the condition of the dura, which then comes into
view, is of the highest importance, first if it is penetrated or not, and
then if it shows pulsation or not. Wherever the dura is severed, brain
matter will protrude.

Injuries to the Contents of the Skull

1. Dura.

2. Pia.

3. Brain.

1. While an injury to the dura probably never occurs without the
inner parts, pia and brain, being affected at the same time, it has to be
stated that it is the tear or cut in the dura that permits a hernia of the
brain. The blood supply of the dura is very rich and of peculiar char-
acter, as a number of vessels enter the brain through the dura, the most
important artery being the arteria meningea media.

2. The pia is still more vascular, and some of the vessels may tear
by blunt force without any wound being inflicted on the pia. If this is
the case, a subdural hematoma is formed, which is of frequent occur-
rence. Operative interference, consisting of trepanning and evacuation
of the heematoma, shows, if done at the right time, such good results that
it is of the highest importance to diagnose these cases correctly and
early enough.

The injuries to the pia producing hemorrhage under the dura on the
brain are really in their effect injuries to the latter.
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3. Injuries to the Brain.

(a) Concussion of the brain. To understand clinical symptoms, it
is advisable to know their etiology. But strange to say, as well known
and well established as is the clinical picture of concussion of the
brain since Hippocrates’ time, its explanation still differs greatly with
different authors. Some assume that the symptoms are brought about
by minimal ecchymosis-like hemorrhages throughout the entire brain.
Others, von Bergmann with them, accept the theory based upon
experimental research, that concussion of the brain can be produced by
repeated small blows, instead of one heavy one, to exclude symptoms
which do not belong to the concussion. This I cannot accept. At the
request of my former chief, Professor Schede, I made a compilation of a
hundred cases of trepanning of the mastoid to find out if any “ hammering
symptoms” had been observed (hammering symptoms produced by
repeated blows with chisel and hammer on the brain, which had surely
not been exposed to any mechanical insult before). I found that only
two out of the hundred cases showed any remarks in the history about
the “ Verhammerungs’ symptoms, in spite of the fact that Schede as well
as his assistants had paid special attention to this point. Concussion
must be therefore a momentary disarrangement of the juxtaposition of
the brain cells, which is proved by the fact that in a number of cases of
concussion of the brain which ended fatally, not the slightest visible
change in the brain matter could be found. One of the criterions of con-
cussion of the brain is that it is not a state which lasts any time. Its
quick passing is characteristic—either the patient recovers quickly, or it
leads to death. Only very few cases of concussion are recorded in which
the symptoms lasted for several days, and then it is doubtful if they were
not complicated with other lesions of the brain. We have to distinguish
between slight and severe commotions. The slight commotion shows
symptoms similar to the simple faint produced by anzmia of the brain.
One symptom has to be mentioned, which occurs even after light concus-
sions of the brain. The patients not only have a completec amnesia of
the accident, but very often it comprises a longer or shorter time before
the accident. This ante-accidental amnesia may disappear soon with
the other symptoms, or persist for a while, or forever.

(b) Compression of the brain. The brain is incompressible. This
is proved beyond doubt. Besides, it is encapsuled in the perfectly stiff,
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although elastic skull. If, therefore, the space which is allotted to the
brain and its complements—the brain sac, the cerebro-spinal liquor, and
the blood contained in the vessels of the brain and its adnexa—is nar-
rowed by the introduction or growth of any foreign substance, the brain
cannot give. The immediate result of this is that the brain itself com-
presses its own vessels, so that blood charged with oxygen cannot circu-
late freely. This produces:

1. Slow pulse of high tension caused by the affection of the vagus,
which is first irritated and then paralyzed.

2. The respiration is affected in the same way. It becomes deep,
slow, frequently snoring. The symptoms are those to be defined as a
state of excitation, with headache, vomiting, restlessness, irrational
speech, redness of the face, contraction of pupils, increase of blood
pressure, slowing of the pulse.  After this follows the state of paralysis.
Unconsciousness changes into sopor and coma, Cheyne-Stokes breathing
sets in, the pulse becomes fluttering, uncountable, which continues for
one or several seconds even after respiration has stopped.

The most important symptom of compression of the brain is the
choked disc. Every case in which we assume compression of the brain
should therefore be carefully examined with the ophthalmoscope.

Compression of the brain may be the result of :

1. Diminution of the capacity of the vault, as we see it in ostitis,
osteoma, leontiasis, etc.

2. Increase of the cerebro-spinal liquor.

3. Foreign bodies penetrating into the brain.

4. Pathological formations, as hematomas, abscesses, and tumors.
It is important to find out by observation if the symptoms of pressure
are increasing or decreasing. If they are increasing they will end fatally,
while in the other case the patient will recover.

The early and correct diagnosis of compression of the brain is of great
importance, as a number of operations come into question, some of which
have been accomplished with great success. To alleviate the pressure
exerted by increased cerebral liquor, puncturing the ventricles after
trephining or lumbar puncture is performed. For other causes of
compression, like endocranial hamatoma, hemorrhage in the brain
matter, and tumors and abscesses, evacuation of the compressing parts,
by means of temporary resection of the skull, has been achieved with
success.
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Injuries to the Intracranial Vessels.

1. Arteria meningea media with its veins.

2. Sinus longitudinalis and sinus transversus.

3. The larger veins of the pia.

4. The cerebral carotid.

Of all the intracranial vessels, the arteria meningea media is by far
the most important one as to the blood supply which it furnishes, as
well as to the typical symptoms produced by an injury to it.

The artery may be injured either directly, by cut, thrust, shot, etc.,
or, as in most cases, by blunt force. In the latter case, a fragment of
the fractured bone may pierce the artery, or the vessel tears at the time
of the elastic expansion which the skull undergoes. .

But even if the vault has not been fractured at all, this tear of the
artery may occur. If the artery is torn, a hemorrhage of course takes
place as soon as the shock, which exerts a certain depressing influence
on the vascular system, is overcome. If, as in most cases, the dura has
not been severed, the hemorrhage is entirely intracranial, and to localize
it more definitely, extradural. The hemorrhage lasts until a thrombo-
sis of the artery is formed, or until the intracranial pressure equals the
pressure in the artery, which is about from 80 to 100 mm. quicksilver.

If the extradural heematoma is circumseribed, it is mostly a temporo-
parietal heematoma, which corresponds about to the motor region of
the underlying brain.

The symptoms are those of an increase of the intracranial volume,
namely, pressure. Characteristic for this form of pressure on the brain
is the so-called “free interval’ after the first symptoms of the commotio
cerebri, which is always connected with this injury, have subsided. The
patient appears perfectly normal for a while, after which he loses con-
sciousness again, becomes somnolent, ete., with all the other symptoms
of compression of the brain, in regard to pulse, respiration, etec.

The duration of the free interval varies greatly. It may last from
only a few hours up to three or four days. If it lasts longer, it indicates
a subdural heematoma, of which I shall speak later on.

Typical and pathognomonic is the contralateral hemiplegia pro-
duced by pressure on the psychomotor centres. It is usually preceded
by convulsions, but there are also cases on record in which instead of the
contralateral, a collateral hemiplegia takes place, 7.e., where the pa-
ralysis corresponds with the side of the injury.

Injury to artery.

** Free interval.”

Typical symptom.
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Aphasia is rare.

The condition of the pupils is of uncertain value. The principal
symptoms are, therefore:

1. Free interval.

2. Pulse of high tension.

3. Stertorous respiration.

4. The slowly developing hemiplegia.

For differential diagnostic purposes we have to exclude commotio
cerebri pure and simple, acute alcoholic intoxication, and spontaneous
apoplexy, then the late traumatic apoplexy and fat embolism. The
diagnosis is of much importance, as the hemorrhage in most cases has to
be stopped, and secondly, because the brain has to be relieved of the
pressure. The exact localization of the hematoma is not of such im-
portance (except the side on which it occurs), as the therapeutic measure
is to be osteoplastic trephining.

2. Injury to the sinus. Only two sinuses are of importance in this
regard—the superior longitudinal sinus and the lateral sinuses. Asin the
case of the meningeal artery, the injury may have been produced directly
by a weapon or foreign body, or the sinus may be torn by blunt force. If
the injury to the sinus is connected with a surface wound, the diagnosis
can be made with certainty if an excessive venous hemorrhage occurs.
If the hemorrhage is intracranial, the symptoms produced will be the
same as in the arterial hemorrhage, only developing more slowly.

3. Injuries to the vessels of the pia. Subdural hemorrhage.

Subdural hemorrhage may be produced in the same two different
ways as the other hemorrhages. It is claimed that the subdural heema-
tomas have a tendency to form at the base of the brain, as there is
nothing to interfere with the blood following the law of gravitation, but
my own experience does not coincide with this presumption. The symp-
toms are very nearly the same as in the extradural hematoma, only the
free interval seems to be longer. The only differential symptom is that
the aphasia seems to be more frequent. I quote here one of my own
cases:

A stone-mason wearing a derby was hit on the left side of the head by a
brick falling from a height of sixty feet. He lost consciousness for a short
while, and then walked home. After a few days’ rest, during which he felt
dizzy, he went back to work. No brain symptoms of any kind had developed.
On the twenty-first day after the injury he was spending Saturday after-
noon at home, when he tried to raise a cup of coffee to his mouth and found
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that he could not direct it properly.
and paralyzed in the right arm and leg, and showed the complex symptoms
of compression of the brain. He was transferred the same day to the hos-
pital. His condition became gradually worse, so that he was practically
unconscious—could be roused only with difficulty and did not recognize
anybody. The paralysis of the right extremities became complete. The
history of the case was not elicited until two days afterward when the diag-
nosis of subdural heematoma was made—this in spite of the fact that this
diagnosis appeared very improbable, no case with such along “free interval”
being on record. A hemicraniotomy was performed, and I removed a blood
cake about three-quarters of an inch in thickness, which extended over the
entire left hemisphere of the brain. After replacement of the Wagner’s flap,
the wound was closed. As soon as the patient came out of the narcosis he
regained consciousness. All the symptoms of compression of the brain dis-
appeared within a few days, and the patient was dismissed from the hos-
pital—cured—to take a position as stonecutter with a sculptor, where he
need not work at dizzy heights.

It is plain that in a great many cases it is impossible to differentiate Diterentiation.
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Within an hour be became aphasic

an extradural hematoma from an intradural one, so that the necessary

operation has to decide this diagnostic point.

As soon as the diagnosis

of intracranial hemorrhage is made, active surgical interference is to be
advocated most strongly in fresh cases, as well as in cases which come
under observation only after the lapse of a number of weeks.

4. Injuries to the cerebral carotid are so rare, usually leading to
death in such a short time, that it is sufficient to mention that the prin-
cipal symptom is a pulsating exophthalmus.

SYMPTOMS OF INJURY TO

Arwril:l elg&l'llngea Slnu::rl':):‘;sl:;l;igalm et Pla. Carotis cerebralis.
Arterial hemorrhage.. | Venous hemorrhage.
“Free interval "...... “Free interval ”..... Lon%e,l; “free inter- | Very rare.
val.
Pulse of high tension. | Pulse of high ten- | Pulse of high ten-
sion. sion.
Stertorous respiration. | Stertorous  respira- | Stertorous  respira- | Pulsating exoph-
tion. tion. thalmus.
Contralateral hemi- | Contralateral hemi- | Contralateral hemi-
plegia, developing | plegia, developing | plegia.
slowly. more slowly.
Aphasiarare ........ [ ... coooiiiiiiinnnn. Aphasia more fre-

quent.
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Injuries to Intracranial Nerves.

The injuries to the intracranial nerves are mostly of diagnostic
interest and of little practical value, except where the injury is indirect,
as, for instance, by pressure exerted on a nerve by a blood extravasation.
Most of these injuries occur with fractures of the base of the skull. The
nerves most commonly affected are:

1. Olfactory nerve. The principal and only characteristic symptom
of injury to the olfactory nerve is anosmia, which cannot be detected
until the symptoms of concussion of the brain, etc., have subsided. If
the faculty of smell is restored, its former loss was produced only by
pressure from a hematoma. If the loss is permanent, the bulb has
been torn through. The injury is usually bilateral. It may occur as
the sole effect of an injury to the head, or combined with other paralysis.

As an example of the former kind I may cite the case of a nurse of the
German Hospital who suffered a fracture of the base of the skull from a fall
backward off an electric car. After the symptoms of the concussion of the
brain and the fracture had subsided, it came to observation that she had lost
the sense of smell completely, which compelled the girl to give up her pro-
fession as trained nurse.

2. The optic nerve is very frequently affected in fractures of the
base. Usually we find hemorrhages into the sheath of the nerve,
although the continuity of the nerve may be interrupted entirely. The
symptoms are accordingly: sudden and lasting amaurosis ensues, or
compression of the nerve takes place which only appears after a certain
time (after the hemorrhage has been established), and may then persist
or disappear. The ophthalmoscopic examination will inform us of the
existing conditions.

Injury to the nervi oculomotorius, trochlearis, and abducens. The
pupil dilated ad maximum, mydriasis, and ptosis, are frequently the
only signs of injury to the third nerve. The trochlear nerve is affected
very rarely alone, while the abducens seems to be exposed more by its
long course inside of the pars petrosa, which explains the comparative
frequency of its injury.

4. The trigeminus is also injured very rarely alone, and is only im-
portant because anzesthesia of the trigeminus always produces a keratitis
neuroparalytica, which is a decubital ulcer in the sense as described in
the introduction.
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5. The facial nerve is the most frequently affected by injuries, fully
one-fifth of fractures of the base of the skull showing that symptom.
The symptoms differ according to the spot where the nerve has been
injured in its course through the Fallopian canal, and may show paraly-
sis of all the facial muscles, or only very slight affection of some branches
of the nerve. Itisfrequently combined with a lesion of the acoustic and
abducens nerves. Injuries to other nerves are of less importance, as they
occur extremely rarely.

DISEASES OF THE HEAD.

Diseases of the Soft Parts.

1. Swellings.

2. Neoplasms.

3. Inflammations.

1. The examination of the head of a patient has to inform us, first,
if the tumor which we can see and feel is of intra- or extracranial origin.

If the tumor is not fixed to the skull, it is surely extracranial. On
the other hand, many tumors which are extracranial are fixed solidly
to the bone. If we can reduce the tumor partly or entirely by pressure,
it may be either an emphysema or a pneumatocele, or a vascular tumor,
or it may be intracranial. If, after the compression or reduction, the
surface of the bone feels perfectly smooth without any interruption, it is
extracranial.

Pulsation proves that a tumor is in organic connection with the
blood-vessels of the skull or its contents, or with the liquor. If press-
ure on the external vessels, the temporalis, occipitalis, etc., stops pulsa-
tion, the tumor is a formation belonging to the said arteries. If the
effect is negative, the pulsation is due to cranial or intracranial vascu-
larization. Intracranial tumors, besides, will of course show cerebral
symptoms.

We describe now emphysema and pneumatocele of the head. The
former occurs after traumata which have injured, without an outer
wound, the cavities of the head containing air, especially the frontal
sinus. The air enters between the meshes of the cutis and produces
there the same physical phenomenon common to emphysemas of other
parts of the body. The character of the swelling is somewhat different
—fluctuating and doughy. On slight pressure we feel a crackling sim-
ilar to the crunching noise produced by the foot walking over stiffly

Differentiation.

Emphysema of
the head.
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frozen snow. The swelling, in spite of being circumscribed, can be dis-
placed into the neighboring tissues or be pressed away entirely. Then
the air escapes where it entered.

It is necessary to know this clinical picture, not to be frightened by
its appearance; the emphysema is perfectly harmless and has, so far,
always disappeared without any treatment whatever.

The pneumatocele owes its origin to a defect of the bony wall either
of the frontal sinus or of the mastoid process. The air escapes then
under the periosteum of the skull, and can be reduced by a procedure
the opposite of Politzer’s experiment. An emphysema as well as a
pneumatocele can be increased if the patient closes his nostrils with his
fingers and blows. While the emphysema is perfectly harmless, and
usually lasts only for a very few days, the pneumatocele is according to
its origin of lasting character, and may necessitate quite complicated
surgical interference.

2. Neoplasms. The neoplasms of the scalp are, in their pathological
order, as follows:

1. Lipoma.

2. Fibroma, of which we have the following subdivisions:

(a) Fibroma molluscum.

(b) Pigmented nzvus.

(¢) The branched neuroma (Rankenneurom).

(d) Elephantiasis.
. Hemangioma simplex.
Hemangioma cavernosum.
Hzmangioma racemosum.
Aneurisms.
Sarcoma.
Atheroma, or sebaceous cyst.
. Dermoids.

10. Carcinoma.

1. Lipoma is comparatively rare. Usually located on the fore-
head, or sometimes at the lower part of the occiput, it really belongs
more to the neck than to the head. The lipomas of the forehead always
lie under the epicranial muscle, and thus may produce the deception as
if they were surrounded by a hard bony wall (the same symptom we
have found with hematoma of the scalp). Their form is hemispher-
ical or flat, very rarely they are pedicled. The skin over the lipoma is
unchanged and movable, and may even be picked up in folds. The sur-

© 0 NS o s
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face of the tumor itself need not be composed of lobules, as lipomas
usually are, but may be perfectly smooth. They may be very deceptive
as to fluctuation, a fact which easily may lead us to mistake them for
atheromas. The atheroma with its covering skin can always be moved
freely on the bony surface—the lipoma hardly ever. The lipoma is
differentiated from the dermoid by their different places of predilection
and the age of the patient when the growth appears, the dermoid being
congenital. .

A formation which occurs very frequently in poorly nourished infants
with tuberculous diathesis is the chronic tuberculous abscess of the
bone on the forehead. This may be mistaken for lipoma, but the tuber-
culous affection is rarely solitary, and shows in its later development
changes of the surface of the skin, besides the fact that we have other
signs of a tuberculous condition. In the same way we have to exclude
a gumma.

2. The growths of the type belonging to the connective tissue
usually show a soft, circumscribed, or diffuse character. They are of
special interest as they seem to follow the course of the nerves.

(a) Fibroma molluscum usually affects the entire body more or
less. Numerous lobules from the size of a pea to the size of a fist and
larger, grow on almost any part of the skin following the course of the
cutaneous nerves. They grow from the nerve sheaths.

(b) The pigmented naevus is, microscopically at least, of the same
character and is easy to recognize by its color and flat form.

(¢) The branched neuroma usually assumes the form of a convolute,
composed of racemose cylindrical or spindle-form and lumpy, thickened
cords.

(d) Neuromatous elephantiasis is always congenital and usually
combined with the same affection of other parts of the body. Of these
affections just mentioned, only the racemose neuroma and elephantiasis
are of surgical importance, as they usually need operation.

(e) Teleangiectasia, or simple nzvus, is more frequent on the
face than on the head; nevertheless, it is not very rare. It shows, as is
well known, the form of a flame or map, is usually of dark bluish-red
color, and surrounded by a few isolated spots of the same character.
Pressure always diminishes the size of the flat tumor. Many of the
large, flat teleangiectasias of pale color disappear without any treat-
ment.

Differentiation.

Forms of fibroma.

3. The hemangiomas, even of simple character, are of some impor- Hemangiomas.
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tance. If situated immediately above the fontanels special care is to be
exerted in their treatment.

4, Hemangioma cavernosum consists of a number of vessels of
equal calibre meshed together, but the single branches are really caverns
constituting an irregular, spongy mass. To recognize them as such is
important, as any attempt to treat them with the knife would lead to
considerable difficulty. The thermocautery answers the purpose much
better.

5. The racemose arterial hemangiomas affect the scalp, especially
in the occipital part, very frequently. Most of them are of traumatic
origin and formed by a number of arterial aneurisms. Besides the
occipital and auricular artery, the frontal and superficial temporal
arteries are frequently affected. The swelling is flat, and does not pro-
trude much. It is pulsating through its entire surface, and it is signifi-
cant that compression of one, or even two, of the principal vessels fre-
quently does not stop pulsation. The greatest danger connected with
them is spontaneous rupture, which in most cases rapidly leads to death.
It is necessary to know that this affection is a very serious one, because
its extension is much larger than one would suppose. Usually the vessels
of the skull, and even intracranial arteries are affected at the same time.
Only very energetic, early operations promise any result.

6. The plain arterial aneurisms are easy to recognize, and usually
belong to the region of the superficial temporal artery. They are the
result of an injury which penetrated the artery partly or totally.

The arteriovenous aneurisms are the result of wounds by thrust or
cut. A peculiar and very loud humming establishes the diagnosis with-
out difficulty. Pressure on the junction of the vein and artery stops
pulsation at once.

7. The sarcomas of the scalp are rare. Their diagnosis usually can-
not be established beyond doubt until a microscopical examination of the
excised portion has been made. The prognosis is very infaust. A spe-
cial form of these sarcomas is the pulsating sarcoma, which, however, is
exceedingly rare.

8. Atheromas occur very frequently in the scalp, which is the site
of predilection for them. They may be either single or multiple. They
seem to run in certain families. They form complete spheres composed
of a sac filled with epithelial cells. This form may be influenced by the
pressure exerted on them against the skull, which results in their being
flattened out. The top of the tumors very frequently shows a comedo,
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a fine canal (which may be occluded) leading into the cavity. They
vary from the 8ize of a grain of millet to that of a fist and more. The
smaller the tumor, the harder it is, the bigger, the softer. The doughy
congistency either gives the feeling of kneading clay, or, if more fluid,
that of fluctuation. The differential diagnosis of the atheromas does not
offer any difficulties if the examination is carried out properly. Their
early recognition and, if possible, removal is of great importance, as they
have a tendency to ulcerate, which, besides being disagreeable and un-
sightly, may give rise to phlegmon and erysipelas of the scalp.

9. The dermoids come under observation from the second to the four-
teenth year, in contrast to the atheromas, which usually appear in later
life. They are always cougenital, and usually in such close connection
with the periosteum that very frequently a part of the same has to be
extirpated with the tumor. Very commonly they are found at the
supraorbital margin, and offer, even if small, some slight difficulty in
their extirpation by their dense adherence. If the orbital dermoids
achieve any considerable size, they may bring about exophthalmus, and
may then offer some difficulty in differential diagnosis, all the more as
this is the seat of predilection for sarcomas.

10. The carcinomas of the soft parts of the skull belong histologically
to the epithelial layer of the skin and follicles. They have a great ten-
dency toward ulceration and may then be recognized as such.

8. Inflammation.

Erysipelas and phlegmon. As I have mentioned before, Fehleisen’s
streptococcus erysipelatis is, as far as we can decide to-day, in every
respect identical with pus streptococcus found in deeper layers of tissue.
This explains why this specific inflammation of the surface of the skin is
so frequently connected with phlegmons of deeper layers. The erysip-
elas of the head corresponds with that of other portions of the body,
except that the unusually rich blood supply of the scalp facilitates mi-
gration of the erysipelas to a vast extent. The much-dreaded menin-
gitis in concurrence with erysipelas seems to be mostly a myth. While
it seems plausible that an infection should wander through some of the
many holes connecting the inner part of the skull with the outer,

" it seems that good observers do not encounter true meningitis in connec-
tion with erysipelas. Where such a condition was suspected, it may
be that the somnolence and other symptoms of high fever and general

Erysipelas often
combined with
phlegmons.
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prostration were mistaken for meningeal symptoms.

SURGICAL DIAGNOSIS.

The phlegmons of

the head are always considered as especially dangerous, while they really
do not offer any more difficulties than phlegmons of the sheath of a

tendon, for instance.

are well able to check the same.

Neoplasms of the Scalp.

Appropriate measures at the start of the disease

Tumor. Frequency. Locality. Nature. Age.
Lipoma .......... Rare...... Forehead and | Hemispherical or flat,
occiput. lobular or smooth ; im-
movable on bone; skin
unchanged and mov- |-
able.
Fibroma mollus-|........... Entire body... | Lobules from the size of
cum. a pea to a fist,
Branched neuroma |........... Entire body. .. | Convolute form........ | Congen-
ital.
Nevus........... Not rare. .. | Face.......... Flame-like form, dark-
bluish-red color.
Hemangioma ca-|......cooven|[oinniinainen, Vessels meshed together,
vernosum. forming caverns in an
irregular spongy mass.
Table. Hemangiomarace- |........... Scalp......... Flat, pulsating swelling.
mosum.
ADeurisSm .oouevvn | cevviiinees [iiiiiiiiiian.. Humming sound.
Sarcoma ......... Rare...... Supra - orbital | Very rarely pulsating,
margin. determined by micro-
scope.
Atheroma........ Most  fre- | Scalp ........ Spherical or flattened; |Laterlife.
quent of size from millet-seed
all tumors. toafist. If small, hard;
if bigger, softer;
doughy or fluctuat-
ing.
Dermoids ........ [..... ... Supra - orbital | Adherent to periosteum. | Con gen-
margin. ital, sec-
ond to
four-
teenth
year.
Carcinoma....... | ...ooovevien | ciiiiiiiiiae Generally ulcerating.
Diseases of the Skull.

(a) Rickets.

(b) Osteomalacia.

(¢) Tumors.
(d) Syphilis.

(e) Tuberculosis.
(H Acute Osteomyelitis.
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(a) Rickets. This disease and the changes which it produces in the
bones and the formation of the skull, occur mostly before the fourth
month of the new-born. Its principal symptoms are the softening of the
parts of the bone adjacent to the sutures, and the occurrence of circum-
scribed soft areas in the occiput. The great fontanel always gapes widely,
and does not close until the third year and even later, while under normal
conditions the fontanels are closed before the fifteenth month. This
soft occiput has given to this disease the name of craniotabes. The
softer the occiput the flatter it gets. This, and the thickening of the
parietal and frontal bones, produces the square head so characteristic
for the rickets of the skull. Some parts of the occiput are so soft that
they can be bent inward by a slight pressure with the finger, like a card,
to snap back as soon as the pressure is relieved.

The children are restless, start up suddenly in their sleep, and show
profuse sweating of the head lying on the pillows, while the other parts
of the skin seem to be dry and hot. The head gets very tender, so that
the babies do not want to lie down, but sit up. The dentition is slow
and irregular.

Craniotabes has to be differentiated from congenital hydrocephalus.
While the softness and elasticity of the edges of the bone are common to
both, there isno increase in the dimensions of the skull of rickety children
in contrast to the generally enlarged head of hydrocephalus.

In the third year the symptoms of craniotabes disappear, and the
change in the formation of bone characteristic for rickets takes place.
The hardening follows the softening.

(b) In osteomalacia the bone is exceedingly soft, but thickened.
The occiput protrudes and the skull shows a characteristic asymmetric
form because one side is usually more affected than the other. On the
outer surface of the skull we feel unevenness and irregular lumps. In
all cases other bones are affected too, especially the lower extremities,
which makes the patients strikingly short—the more so as they show a
kyphotic curvature of the spine.

Senile atrophy of the bone in persons of advanced age calls for brief
mention. The wasting away affects the inner table wherever the shape
of the skull remains unchanged. This state usually does not come to
observation until some accident shows how thin the bones are.

(c) Tumors.

1. Osteoma.

2. Leontiasis.

Changes in the
bones in rickets.

Differentiation.

Senile atrophy.
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3. Echinococcus.

4. Sarcoma.

1. The exostoses of the skull occur most frequently on the frontal
and parietal bones. They vary from the size of a pea to that of an

Osteoma. orange. Those of the outer surface of the bone are smooth, while those
of the inner side of the skull show protuberances. Their traumatic
origin has been frequently asserted, a fact which concurs with a number
of my own observations. Of special interest are the encapsulated
osteomata occurring in the orbital or frontal sinus. They usually do not
occur before the fourteenth year, and can be recognized by their very
slow growth and the local symptoms which they produce, according to
their seat.

2. The osseous leontiasis is a chronic inflammation of the bone, pro-
ducing a hypertrophy of the tissue parallel to the inflammation of con-
nective tissue in elephantiasis. Its etiology is entirely unknown, neither
syphilis nor traumata being responsible as etiological factors. It is
characteristic that the disease begins very slowly in one bone, and escapes
notice frequently for a long while. No pain, no functional disorder.
Finally a thickening of the bone is observed by the patient. Then more
serious symptoms set in, as exophthalmus, followed by amaurosis. The
meatus of the nose closes up and breathing is interfered with. The sense
of smell is lost. Headache, neuralgia, convulsions, paralysis finally
close the clinical picture. As all those symptoms develop very slowly,
the disease covers a long number of years.

This characteristic impression cannot be mistaken for anything else
if well developed. The lack of keratitis, iritis, ozeena, and other luetic
symptoms differentiates it clearly from syphilis.

Echinococcus. 3. The echinococcus affects usually the frontal bone, and forms a
big sac between the two plates of the skull. Young individuals are
usually affected. The disease develops very slowly and can probably
be diagnosed with certainty only after the formation of a fistula, which
permits of the escape of the characteristic fluid, a microscopical examina-
tion of which shows the hooks. The disease, though rare, is of some
importance, as surgical interference offers good results.

Sarcoma of the 4. The sarcomas of the skull start from either the periosteum or the

bome- marrow of the bone, and are then either peripheric or central. Their
etiology is as unknown as that of other sarcomas. They usually grow
fast and end fatally by lesion of the brain and the formation of metas-
tases in other parts of the body. The symptoms of the sarcomas of the
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dura, if they perforate, are so similar to those of the bone that they have
to be described together. They consist of the local symptoms of a
tumor of the skull, then of the increasing growth of the tumor, and of the
brain symptoms. The progress of a sarcoma of the dura produces symp-
toms of compression of the brain until it perforates outward, then the
symptoms usually decrease and the tumor shows a typical condition,
namely, pulsation, which is projected from the pulsation of the brain.

(d) Syphilis. Hereditary syphilis of the skull seems to be ex-
tremely rare, if observed at all.

Acquired syphilis of the skull belongs to the late localizations of
this disease. It affects either the periosteum or the marrow of the
diplog.

Periostitis is the most frequent and mildest form of luetic affec-
tion of the skull, and usually occurs on the frontal part of the head.
The tophus grows until in some cases suppuration sets in with all its
characteristic signs of the luetic ulcer.

If the bone itself is affected, small perforations occur which finally
join, and thus form an irregular hole as if eaten out. This destroying
affection may involve quite a large area of the bone. The necrosis with
its sometimes enormous destruction may entirely recede on its own
account, and practically complete restoration take place. In other cases
we find formation of pus with its sequelee. The diagnosis of this affec-
tion can be very frequently verified by the wholesome effect brought
about by energetic antiluetic treatment. If thus it has been established
beyond doubt, very frequently most energetic surgical interference is
strongly indicated. As soon as sequestra have formed, they need re-
moval by operation.

(e) Tuberculosis. It is necessary to know the clinical picture of
tuberculosis of the skull, although it is not very frequent. A definite
diagnosis, of course, can be made only after tubercle bacilli have been
found in the secretions or granulations. The seat of the affection is
either a flat bone or the mastoid process, the latter being by far the more
frequent. The tuberculosis may be either circumscribed or diffuse; in
all cases the perforation of the bone is complete, and thus the tuberculous
productions are to be found on, in, and under the bone—the cheesy
decay, and shiny, glassy granulations, and pus with its suspended erumb-
like particles. If an abscess on the frontal or parietal bone is formed,
it quite frequently appears as a large-sized swelling covered with flabby
bluish-red skin.

4

Sarcomas of the
dura.

Syphiiis of the
bone,

Tuberculosis.
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The diagnosis of this affection is of importance, as it demands free
opening and scraping like other tuberculous affections.

(f) Acute osteomyelitis of the skull is an infectious disease due to
the invasion of the staphylococcus pyogenes aureus and albus, as the
osteomyelitis of any other bone. It is characteristic that it seems to
develop spontaneously, i.e., the point of entrance of infection, as a
scratch on the head, is usually overlooked. Suddenly the temperature
rises to 104° F. or thereabouts, with a chill, and we have a pronounced
picture of an acute infectious disease. Further on, the formation of an
abscess takes place, and eventually endocranial complications and
necrosis of the bone. The more remote symptoms of the late period can
be avoided by an operation based on a correct, early diagnosis.

The differential diagnosis between osteomyelitis, tuberculosis, and
syphilis does not offer any real difficulties owing to the acute, violent
character of the former disease.

Diseases of the Tegument of the Brain and its Vessels.

Among the congenital surgical diseases, we have cephalocele and
hydrocephalus. Cephaloceles are tumors of the outer region of the
head, covered by skin and connected with the inner contents of the skull
by a defect of the same. They are to be compared with spina bifida.
Their diagnosis is easy, as they are always congenital and have typical
places where they occur, namely, either they are nasofrontal, naso-orbital,
naso-ethmoidal, or they form a cephalocele occipitalis, either superior or
inferior. The exact diagnosis includes, of course, the indication for
operation. In most cases surgical interference is of no value, while in
some complete removal of the cephalocele with its brain contents can
be carried out.

The congenital hydrocephalus is absolutely typical and a picture by
itself. It is produced by a progressing increase of fluid in the lateral
third and fourth ventricles, which necessitates an enormous expansion
of the head. The normal measurements of the head of the new-born
are: fourteen inches in its periphery, five inches in its fronto-occipital
diameter, and four inches in its biparietal diameter. Any numbers ex-
ceeding these measurements just mentioned, and a rapid increase of the
same, justify the suspicion of a hydrocephalus. The appearance of
such a head is so typical that it cannot be mistaken for anything else.

All the diameters of the vault are equally enlarged, and the cranium
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MENINGOCELE IN A CHILD A YEAR OLD.

Note protruding upper jaw. Outline of the meningocele indicates the
defect of the skull.
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looks like a big ball set on a face, small, all out of proportion. The head
becomes so heavy that the child one year old cannot lift it. Nystagmus
and irregular strabismus are quite frequent. Differential diagnosis has
to consider rickets, with which it might possibly be confounded, but the
fact that in the latter no increase of the volume of the skull is observed,
while the hydrocephalus head does grow to immense dimensions, should
not make it difficult to keep the two affections apart. The diagnosis is
of comparatively little practical value, as operations for hydrocephalus
so far show very little result; the most approved treatment being
puncture of the skull as well as of the spine.

Acquired Diseases of the Teguments and Vessels of the Brain.

Phlebitis and thrombosis of the sinus occur most frequently in con-
nection with inflammation of the middle ear and the mastoid process.
In these cases the transverse sinus is attacked. There are a number of
other etiological factors for phlebitis and thrombosis of the sinuses, which
are identical with the causes of any phlebitis, as marastic conditions
after exhausting diseases, or the progressing of inflammatory or neo-
plastic processes. The inflammatory thromboses are found in the
neighborhood of the primary focus; thus the affections of the ear attack
the transverse sinus; those of the orbita, the cavernous sinus.

The thromboses of the transverse sinus in connection with diseases
of the ear very frequently are carried on into the internal jugular vein.
The thrombosis quite frequently decays, and then a further progress of
the inflammation on the meninges, or the brain, ensues. In these cases
it is possible that phlebitis, thrombosis, meningitis, and abscess of the
brain in the parietal lobe, even with secondary abscess of the cerebellum,
may exist together and complicate the diagnosis; but if one or all of
these conditions exist, the indication for operation is the same. The
earlier it is done the better.

The general symptoms are: high temperature (in some cases ex-
tremely high), high pulse, single or double choked dise, vomiting, pro-
fuse diarrhcea, irregular, sudden drop of temperature with profuse per-
spiration. The local symptoms of thrombosis of the transverse sinus
are ®@dema and tenderness of the mastoid process, pain on tapping
the skull, and symptomatic wry-neck. The patients hold the head
inclined toward the affected side, complain of severe pain in the neck;
pressure on the jugular vein excites pain, and sometimes the thrombosed

Differentiation
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Sinus thrombosis.

Symptoms.
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vein can even be felt. The voluntary turning of the head is impossi-
ble, and passive motion very painful.

Thrombosis of the cavernous sinus usually shows exophthalmus
and eedema of the eyelids, and cyanosis of the skin of the forehead.

The diagnosis is probable if any of the above-named symptoms set
in, while chronic or acute suppuration of the middle ear exists. The
symptoms may develop very rapidly and careful watching is essential.
The affection of the mastoid cells is clearly a surgical disease, and many
thromboses or abscesses of the brain might be avoided if these cases
would come early under the observation of surgeons, and not of so-
called ear specialists.

The differential diagnosis has to take into consideration other inflam-
matory processes along the sternocleidomastoid, as acute inflammation
of glands, subfascial abscesses, caries of the spine, etc. The exact
differentiation of the affection of the sinus from local or diffuse menin-
gitis, extra- or subdural abscesses, or brain abscesses may be very diffi-
cult; but as they require the same operation, it is not so very important
except for the prognosis. (Abscesses of the brain, as I will show later
on, are abscesses surrounded entirely by brain matter.) The exact ex-
tent of the affection very frequently can be established only during the
operation,—one of the cases in which the general diagnosis, with the indi-
cation for surgical interference, has to suffice, and the detailed facts
cannot be learned until we operate. The thrombosis of the jugular vein
must not be overlooked, as an effective draining of the mastoid region
can be effected through the canal of the vein after the thrombus has been
removed (in several of my own cases a cure has thus been achieved).
There are practically no contraindications for the operation, as these
cascs arc hopelessly lost without it, and the operation thus furnishes the
only chance.

Tubercular meningitis is always a secondary disease, mostly affect-
ing children. For diagnostic purposes, therefore, the existence of tuber-
culous affection of another organ is of importance. The symptoms are
the same as those of any other meningitis, and the exact nature of the
inflammation cannot be ascertained until tubercle bacilli have been
found in the fluid extracted by lumbar puncture.

The patients, if not too young, first complain of headaches and
general indisposition. After a short while stifiness of the neck de-
velops, hyper@sthesia of the skin, difference of the pupils, photophobia,
convulsions, vomiting, and slow pulse. If the patients are children, they
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suddenly cry out in their somnolent condition in a very characteristic
way. The sound is somewhat similar to a cat’s call. Constipation
usually exists, and the belly is drawn in and stiff. Trousseau’s spots
appear, also Kernig’s symptom (the legs cannot be extended in sitting
posture).

Differential diagnosis has to consider typhoid, where the symptoms
of the sensory system may imitate a meningitis; but Widal’s reaction
sets this point clear. The differentiation from tumor or abscess, and
hemorrhage of the brain may sometimes be very difficult, but is helped
to a great extent by a lumbar puncture. The diagnosis is most important
for its prognostic value, as the disease always ends fatally. The only
possible operation is lumbar puncture, which relieves only the symptoms.
There is no case on record in which operative interference saved the
patient’s life.

Acute leptomeningitis of non-tubercular origin shows the very
same symptoms as described above. The prognosis is decidedly better.
In regard to differential diagnosis, one must note that besides other
acute inflammatory diseases, osteomyelitis not infrequently causes an
acute irritation of the meninges, which gives the clinical picture of men-
ingitis, but which, even in most severe cases, nearly always recedes spon-
taneously.

DISEASES OF THE BRAIN.

Commotion, cf. Injury.
Inflammation.

Inflammation of the brain is either of traumatic origin, where the
infection takes place from an outer wound, or occurs as the sequel of a
meningitis, which is carried on into the brain matter. As it is usually
connected with meningitis, its speclﬁc symptoms are rarely seen. If a
diagnosis can be made, i} }s of more sciéntific 'han “practical value.

s e L .

oo the B

The diagnosis of tumors of the brain sometimes presents difficulties
enough to the experienced neurologist and brain surgeon, not to speak
of the general practitioner, who very rarely gets a chance to familiarize
himself with this clinical picture; nevertheless, it is necessary to know
the symptoms of the comparatively more frequent types of brain tumor,

Differential diag-
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Provablo diag. 85 those cases usually come to the observation of the practitioner first.

nosis suffictent. It is sufficient if he makes a probable diagnosis of brain tumor, or
even has a suspicion that he has to deal with one. For definite diagnosis
of a tumor and its localization, the practitioner will have to rely on the
advice of others, who have the opportunity to see those cases more fre-
quently. They also have to decide about the advisability of operative
interference. Luckily the symptoms of those tumors which show the
best results for operation are most clearly defined, namely, the tumors
affecting the so-called motor region. It is of course impossible for any-
body to decide if the growth responsible for the symptoms belongs to
the brain matter itself, or has started from the dura or the bone, and then
has grown into the brain; but as this is of no consequence in regard to
the operation, it does not matter much. The symptoms of a brain
tumor are twofold:

1. General.

2. Local or focal symptoms.

1. General symptoms comprise those described under Compression
of the Brain—especially severe headaches and double choked disc. The

General symp- pain is of a deep, dull, piercing character, accompanied by nausea and

toms. vomiting. Any excitement which produces rush of blood to the head
incrcases the headache. The vomiting occurs without retching and
with empty stomach. Its character is projectile. This form of vomiting
is called cerebral vomiting. The other most important general symp-
tom is the double choked disc, which may lead later on to atrophy of
the optic nerve. Besides these two we observe other characteristics,
but of less value, namely, sleepiness, drowsiness (the patients answer
very slowly to questions put to them), general convulsions, vertigo,
vomiting, slow pulse, and transitory loss of consciousness.

All these general symptoms are the result of pressure exerted on
the entire brain by the presence of a forejgp, mass. If we had no other
symptoms we harcll.y éver, could opérate{ as we would not know where
to suspect and find ‘the tum0r but— "7,

2. A number of' ‘tumo"s shpw h,sqies these :above-described general
characteristics, local symptoms ‘owing to the fact that a certain locally
circumscribed part of the brain has become diseased and disturbed in

its function.
Topography of It is important to know the situation of the different centres on the
the brain. surface of the brain, and I therefore show an illustration where the

principal centres which are of interest, can be seen. Most important
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for us is the region of the brain bounding the sulcus centralis (fissure of
Rolando), which comprises the centres of the head, face, arm, and leg.
It is characteristic that cramps, which are clonic, start in a certain

FIG. 4.—Motor centres of the brain (after Oppenheim).

part of the affected nerve region, and do not affect the entire nerve at
once; thus, for instance, only the thumb, toe, or eyelid twitches. Later

Progressive na-

on the cramps may affect the entire nerve region, or may even become ture of cramps.

general. This progressing nature can be observed in each single attack
of cramps, as well as in the further development of the disease. The
excitation of the nerves affected is followed later on by paralysis of the
same, and this is the case in all affections of the nervous system. It
takes place in the same order in which the nerve centres were first affected.
If the tumor is situated on the left side, the affection of the speech
centre shows itself in sensory aphasia. This becomes reversed when
we have to deal with a left-handed person.

In a general way we have to mention that all the symptoms de-
scribed will increase with the growth of the tumor, and the cramps will
grow more frequent and severe. Only tumors that can be strictly localized
are of surgical importance. Even the most skilfully executed trephin-
ing, according to the most modern methods, is such a serious operation
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that probatory opening of the skull (analogous to exploratory laparoto-
my) is strongly contraindicated, as well as the removal of a larger sur-
face of the cortex, where the seat of the probable tumor could not be
located with absolute certainty. Other symptoms are local sensitive-
ness on tapping a certain part of the skull, which is combined with the
above-described distinctly localized, severe headache, further tumor-like
bulging of the skull at the affected part, and the “bruit de pot félé,”
the sound of a cracked pot. This sound, which has been described as an
important symptom by several observers, can be more readily detected
in children, while grown patients apparently show it only after the bone
has been affected by either pressure or growth.

The differential diagnosis of a tumor becomes the less difficult the
more pronounced the symptoms are. As long as we have general
symptoms only, a number of other diseases may be mistaken for a tumor.
If we can prove the choked dise, a great many other affections will
be excluded. If we finally get continuous headache and sensorial drow-
siness, only a few other diseases are to be considered. The most impor-
tant of these are:

. Conglomerate brain tubercle..

. Gummy formations produced by syphilis.
. Circumscribed encephalitic softening.
Thrombosis or phlebitis of the sinus.
Acquired hydrocephalus.

Progressive paralysis.

. Common epilepsy.

. Jacksonian epilepsy.

. Uremia.

10. Multiple sclerosis.

The differential points are found in the table below:

Tumors of the Brain.

( Very severe headache, distinctly localized. ) R
Single or double choked disc. f Of greatest importance.

©OND U LN

Sleepiness, drowsiness. Hiccoughing.
Convulsions. Yawning.
G Vertigo. Hyperesthesia or hemiangesthesia.
eneral symp- J Projectile vomiting.
toms. Slow pulse. Slow specch.

Disturbance of sensorium and intelligence.
General loss of flesh and strength.
Temporary loss of consciousness.

Dull facial expression.
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Local symp-
toms.
Central
convolutions.
.
Frontal lobe. <
[
Temporal

lobe.

1

Occipital lobe
(left).

,

Cerebellum.

<

\
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Localized headache.
Tumor-like protuberance of skull.
Sound of cracked pot (bruit de pot félé).

Table of Localization.

( Typical attacks of motor Jacksonian epilepsy (after aura, cramps at-

tack exclusively or principally one-half of body, and rum their
course in a certain constant order).

Nature of cramps, first clonic, then tonic.

If cramps are limited to one side, sensorium free; if bilateral, loss of
consciousness.

Symptoms of paralysis, first transient, later permanent; monoplegia;
later, hemiplegia.

Cramps begin in paralyzed groups of muscles.

Disturbance of tactile and stereognostic senses.

Motor aphasia.

Left third
convolution
( No characteristic local symptoms.
Frequently disturbance of equilibrium in standing
and walking, as in cerebellar tumor,
Staggering gait.
Marked mental impairment.
Abnormal attempts at wit.
Disturbances of smell.
Choked disc appears late, frequently unilateral,
later weakness of muscles of trunk.
Torsion of head toward one side, with opisthotonus.
| Sensitiveness on tapping, sometimes tympany.

Motor aphasia, beginning early, but developing
slowly.

Other con-
volutions T

Boul deafness, or amnestic (sensory) aphasia.
Hemianopsia.

Hemianssthesia.

Hemiparesis (in later course).

Soul blindness; homonymous hemianopsia.

{ Alexia.

Optic aphasia.

Vertigo, characteristic.

Objects seem to revolve.

Headache nearly constant.

Vomiting in seventy per cent.

Optic neuritis in seventy per cent.

Ataxia most important symptom.

Gait is irregular and staggering, often zig-zagging.
Patients sway as if drunk.

In recumbent position, codrdination tolerably good.
Paresis of muscles of trunk.
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It should be stated that there may be no symptoms whatever, if the tumor is in one
nemisphere only, and does not involve the middle lobe, the cerebellum being func-
tionally homogeneous. An entire hemisphere has been found absent and even extensive
bilateral disease, without producing any symptoms during life.

Differential Diagnosis.

1. The conglomerate brain tubercle is probable if tuberculous
affections are found in other parts of the body.

2. The gummy formations produced by syphilis are probable if
other syphilitic processes are present.

3. The circumscribed encephalitic softening is probable with a history
of apoplexy.

4. Thrombosis or phlebitis of the sinus develops after suppurative
disease of the middle ear. ‘

5. Acquired hydrocephalus is characterized by the excessive size
of the head.

6. Progressive paralysis (etiological factor, syphilitic infection)
shows the following symptoms: stumbling over syllables, literal ataxia,
paraphasia (persistent repetition of same word), weak, rough voice, typi-
cal handwriting (first, motor disturbance, later, parts of words dropped,
finally, wholly illegible); unequal pupils, delusions.

7. Common epilepsy is characterized by complete loss of conscious-
ness, dilatation of pupils, not reacting, biting of tongue, convulsions
lasting a few minutes.

8. Jacksonian epilepsy shows a history of trauma, depression of skull,
or scars on the trunk and extremities.

9. Uremia showsheadache, vomiting and slow pulse, but other symp-
toms of nephritis, and casts.

10. Multiple sclerosis is characterized by absence of choked disc,
absence of long-continued headache, absence of tenderness of skull on
percussion; presence of marked spinal symptoms.

Another aid to diagnosis seems to have been found in the Roentgen
rays, although so far only three cases have been reported in which tumors
of the brain have been successfully radiographed—one by Church, one
by Mills, and one by Jacoby and myself.

As the question when a tumor of the brain becomes a surgical case
is usually decided by the practitioner, it may be well to describe the
indications for operation. They vary according to the intention of the
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operation, whether an entire removal of the tumor is contemplated, or
only an alleviating operation for the most urgent and dangerous symp-
toms—the first being the only real, strict indication to be followed after
ascertaining beyond doubt the existence of a tumor. Besides, its loca-
tion must be such that it can be reached with the knife. This condition
is fulfilled in decreasing order as follows:

1. By the tumors in the region of the central convolutions.

2. Speech centre.

3. Frontal lobe.

4. Occipital lobe.

5. Parietal lobes.

6. Cerebellum.

We thus find, as stated once before, that those parts of the brain
which permit of the most successful surgical interference are those which
offer the most exact differential diagnosis and localization.

If the presence of other symptoms of tuberculosis has led us to a
diagnosis of a brain tubercle, an operation is only indicated:

1. If the tubercle is solitary.

2. If tuberculous meningitis or caries of the spine can be excluded.

3. If the general condition of the patient permits it.

If we have come to the conclusion that the tumor is of syphilitic
origin, it will become an object for an operation only after the usual
treatment, inunction cure and potassium iodide, has proved futile.

If we have a metastatic tumor before us, we will recommend opera-
tion only after the primary tumor has been removed, and after we have
come to the conclusion that no other metastasis in another organ
exists.

Multiplicity of a brain tumor is a strict contraindication in itself.
While the diagnosis of a brain tumor may be difficult, and the results of
the operation for it still show room for improvement, we should insist
upon operation as soon as the tumor can be diagnosed with reasonable
certainty and localized in the motor region. This all the more as these
cases are otherwise absolutely hopeless.

Abscesses of the Brain.

To exclude a frequent misnomer, the term abscess of the brain must
be applied only to abscesses entirely surrounded by brain matter.
Abscesses of the brain are nearly always of secondary nature, or

In cases of brain
tubercle.



Acute traumatic
abecess.

Chronic traumatic
abscess.

60 SURGICAL DIAGNOSIS.

they are transmitted by the progress of an inflammation existing in the
surrounding tissue. According to the origin we differentiate abscesses:

1. After traumas.

(a) Acute, or
(b) Chronie.

2. Otitic affections.

3. Rhinogenic affections.

4. Putrid diseases of the lungs and sepsis (metastatic abscesses).

1. The acute traumatic abscesses of the cortex are caused by im-
mediate contact-infection with a primary lesion of theskull. Their focal
symptoms of course depend upon the parts of the cortex affected. If
the abscess, as is very frequent, is accompanied by a leptomeningitis, the
original localized symptoms of the abscess are overshadowed. The local
symptoms are: the edges of the wound of the brain soften, the granula-
tions which have thus far formed become yellow and flabby, eventually
pus can be seen oozing from the depths. The symptoms of excitation
and afterward paralysis of the nerve centres develop, not as acutely as
in leptomeningitis, but about the second week.

The diagnosis of a localized, superficial abscess of the brain is of
great importance, as its evacuation is directly responsible for saving
the patient’s life. An early opening is the more necessary as we can in
this way frequently prevent the forming of a secondary abscess in the
cerebellum. :

The chronic traumatic ahscess of the brain usually does not affect
the cortex, but is more frequently situated deeper. Quite often it
forms after a certain time around foreign bodies, such as revolver balls.
The suppuration of course is not caused by the presence of the metal,
but by infectious material which was carried into the brain with it.
The diagnosis of chronic abscess of the brain is made possible by the
fact that the first symptoms immediately after the injury subside, fol-
lowed by a period which is free from symptoms. After a lapse of a
certain time we suddenly see severe brain symptoms, very frequently
connected with pressure of the brain produced by perforation of the
abscess into a ventricle. The fever accompanying the abscess usually
shows no special characteristics, except that it is never very high and
israther irregular. Chills are unusual. The most important symptoms
are, of course, focal symptoms, if they are present. Frequently, sud-
denly developing convulsions preceded by repeated loud cries explain
the character of the disease. In many cases we have to be satisfied to
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make a probable diagnosis of an abscess of the brain, with its possible
location, and may even have to recommend trephining for possible evac-
uation, where the existence of an abscess is not absolutely certain.

2. Otitis media is the most frequent cause for abscesses of the
brain. They are oftenest located in the parietal lobe of the affected
side, and in the cerebellum, und produce symptoms according to the
centre affected.

The differential diagnosis of abscess from leptomeningitis is some-
times very difficult, if not impossible. The presence of meningitis with-
out abscess can be verified by lumbar puncture.

3. The rhinogenic abscess is caused by suppuration in the upper
meatus of the nose and its neighboring cavities, frontal, sphenoidal, and
maxillary. Empyema of the frontal sinus may help in establishing the
diagnosis, which can be made only under favorable circumstances.

4. Metastatic abscesses of the brain are usually multiple, and
offer, therefore, a worse prognosis than others. They are produced by
infectious emboli which are carried from the original seat of infection,
especially the lungs and the pleura. The diagnosis rests on the general
symptoms as well as the local ones, according to the seat of the abscess.

Epilepsy.

It is a question if epilepsy can be called a disease, or only a symp-
tom. Epilepsy produces at certain recurring intervals sudden loss of
consciousness, combined with cramps which are first of a tonic and
later of a clonic character. We speak of an idiopathic, a symptomatic,
and a reflex epilepsy. The reasons for the occurrence of idiopathic
epilepsy are unknown. No constant anatomical change characteristic
of this disease has been found.

Symptomatic epilepsy is, as the name infers, only a symptom of
other cerebral diseases, like hydrocephalus, tumors, abscesses, extended
osteomalacia. The epilepsy which interests us most for surgical reasons
is the Jacksonian or reflex epilepsy, where scars, depressed, irritating
pieces of bone, and the like, produce the necessary excitation of the
cortex to elicit convulsions. The fits are either the ““petit mal,”’ which
shows only rudimentary cramps, but with affections of the sensorium,
or the “grand mal,” which is preceded by prodromal symptoms with
tonic, and later on clonic spasms of all the muscles of the body. The
patients start with a yell and bite the tongue. After the attack is

Otitic abscees.

Rhinogenic ab-
scess.

Metastatic ab-
scesses.

Jacksonian epi-
lepsy.
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over, the sensorium is not entirely free and drowsiness continues. Jack-
sonian epilepsy is characteristic in being confined usually to one side,
without loss of consciousness. The cramps start with twitching and
trembling of the muscles nearest the affected part, and can be produced
at will by pressure on the scar of the skull.

Differential Diagnosis. Epilepsy, if well developed, cannot be mis-
taken for anything else. In lighter cases, hysteria may be confounded
with it, but the absence of biting the tongue and of complete loss of
consciousness is characteristic of the latter. The indication for opera-
tion in Jacksonian epilepsy is only to be made if we have a right to
assume that the epileptic state has not affected the nerve centres to a
degree which makes reparation impossible. Operations for idiopathic
epilepsy are contraindicated, although Horsley has recommended re-
moval of parts of the cortex.

Diseases of the Peripheric Nerves of the Face.

1. Trigeminus neuralgia.

2. Occipital neuralgia.

3. Facial neuralgia.

1. Neuralgia of the trigeminus. Paroxysmal pains occurring in
the course of a certain nerve, or single branch, are called neuralgia.
The pain occurs spontaneously, suddenly, and varies greatly in its
intensity. The patients describe it as of a piercing, twisting, jump-
ing character; it sometimes acquires such intensity as to drive the
patient afflicted to suicide. In some cases there are certain points,
or spots from which we can induce the attack by pressure. They
usually correspond with the places where the nerves or their branches
leave the bone in entering the muscles of the face. The neuralgia may
be confined to a certain end branch, like the supraorbital or infraorbital,
or mental nerve. Fig. 5 (after F. Krause) shows the distribution of the
three branches of the trigeminus. The exact localization of the nerve
region is important for the operation.

The attacks are frequently accompanied by flow of tears, or profuse
nasal secretion, or drooling of saliva. The skin of the face and the
conjunctiva are usually reddened; sometimes an eruption of herpes is
observed.

Difterential Diagnosis. Severe toothache, glaucoma, migraine,
cephalalgia, rheumatism of the scalp have to be excluded. The indica-
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tion for an operation is given by the intensity of the pain and the desire
of the patient, after other measures have been tried without success.
If the neuralgia is confined to one branch, the tearing out of the same
is indicated (neurexairesis), or resection of the nerve may be recom-

F16. 5.—Distribution of the Trigeminus nerve. I., first branch ; II., second branch; III., third branch.

mended, although this latter procedure very frequently shows recur-
rence. If this is the case, or if other small operations are without result,
intracranial extirpation of the Gasserian ganglion is to be recommended;
but as this is a dangerous operation, it should be resorted to only if all
other measures fail. It shows, when successful quoad vitam, no recur-
rences.

INJURIES OF THE FACE.
Wounds of the Soft Parts.

Wounds of the soft parts of the face are so self-evident, that it is only
necessary to find out their extent. They are characterized by profuse
bleeding, as the vascularization of the face is very rich, a fact which may
be annoying at the time of the accident, but which at the same time
makes the prognosis very favorable, so far that even badly lacerated
parts recover. The diagnosis has to determine if some of the superficial
arteries are severed, as the external maxillary and the superficial or
sometimes profound temporal artery. In the region of the parotid the
facial nerve may be injured, a fact which is of great importance for the



Fistulse.

64 SURGICAL DIAGNOSIS.

disfiguring paralysis of the facial muscles following the injury. The
severing of the branches of the trigeminus nerve is of less importance,
as experience has shown that they have a great tendency to re-unite.

Injuries to the parotid or Stenson’s duct are of importance, as they
are quite frequently followed by a salivary fistula. A fistula or a strict-
ure may also be the result of an injury to the lacrymal duct, though
this happens rather more rarely.

The injuries of the soft parts may be caused by sharp instruments or
blunt force, the most extensive ones being those produced by shots or
explosions. Injuries of the soft parts caused by such forces are usually
combined with fractures of the bones, which must not be overlooked.
The question of a projectile remaining in the tissues is best solved by
the Roentgen picture.

Another injury that is quite frequent is more or less extensive
burns in children by spilt hot fluids, in grown patients by escaping
steam.

A very common injury to the soft parts of the face has been men-
tioned in the introduction, viz., the well-known black eye. While it is
easy to recognize, we must differentiate it from possible fracture of
the base of the skull, with its somewhat similar symptoms, described
under that heading (cf. page 30).

Fractures of the Bones of the Face.

They may affect the bones of the antique, the zygomatic bone, and
the upper or lower jaw.

1. Fracture of the bones of the nose is easily recognized if fresh (as
long as the swelling does not conceal the fracture) by the symptoms
common to all fractures, viz., deformity, pain, and crepitation. The
nose is either pushed to one 'side or flattened out. The mucous mem-
brane of the nosc is usually torn, which may give rise to quite serious
hemorrhage. Examination is best done under narcosis and the fracture
made out by inserting the little finger or a female catheter into the
nostrils. Pressure from without will then show crepitation and abnormal
mobility. A complication may occur by the formation of emphysema, of
the skin and fissures reaching into the base of the skull.

2. Fractures of the zygomatic bone are recognized by the same
symptoms as those described above. The deformity usually consists oi
a flattening of the cheek.
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3. Fractures of the Upper Jaw. They may be recognized by closely
examining the upper row of teeth and thealveolar process. We have to
see if the line of teeth is uninterrupted and if there is a tear of the mucous
membrane of the hard palate. Fractures of the alveolar process are of
importance, as they may enter Highmore’s cavity. Most of these fract-
ures are compound. Their combination with fractures of the other
bones of the face above named is frequent. If other symptoms are
lacking, pain on pressure on the pterygoid process is pathognomonic.

4. Fractures of the lower jaw are the most frequent fractures of the
bones of the face. They are usually the result of direct force, like blows,
etc., and the bone generally breaks where it is struck. There are
certain places of predilection, however, especially the spaces between
the incisors and the canines. If the fracture takes place there, the
dislocation of the fragments is typical; the longer one is pulled down-
ward and backward, and the shorter one becomes dislocated inward or
outward. Besides the deformity, a typical symptom is the lesion of
function, which becomes at once apparent as soon as we try to open the
jaw, which then does not move as a whole, but in its parts. Further on
we observe abnormal mobility. In establishing the same by examina-
tion with two hands, we usually produce crepitation. Fractures of the
lower jaw are practically all compound, as the tear in the densely adher-
ent mucous membrane establishes the communication of the fracture
with the oral cavity. The fracture may be single or symmetrical. Be-
sides these frequent typical fractures, some occur in the lateral parts of
the body, or in the articular processes. These usually do not produce
any dislocation. If an injury of the alveolar nerve has occurred, we find
numbness of the respective half of the lip; creeping sensations, and
sometimes severe neuralgias may be the result.

Dislocation of the Lower Jaw.

The dislocation of the lower jaw is the only one which can oceur
without a tear in the articular capsule. The typical dislocation is for-
ward, where the articular process has slipped in front of the articular
tuberculum. If the dislocation is double, as usual, we find the mouth
wide open, the chin protruding forward, so that the lower teeth are
far in front of the upper ones. The jaw is absolutely fixed in its
abnormal position. Local examination enables us to feel a hollow in

front of the tragus, and an abnormal protuberance under the zygomatic
b
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bone. From the mouth the examining finger also feels the coronoid
process under the zygomatic bone, the cheeks are flat and elongated, the
masseter shows in strands, saliva flows from the mouth, which cannot be
closed, chewing is impossible and speech impeded, especially pronuncia-
tion of consonants. Very frequently there is severe pain, and always a
very anxious expression of the face.

If the dislocation is only unilateral, the symptoms described are to
be found only on the side affected; the chin is dislodged toward the
sound side.

Diseases of the Soft Parts of the Face.

1. Congenital Deformities. Harelip occurs either as median or
lateral, either partial or total (leading into the nostril), single or double,
all forms which can be easily recognized by simple inspection. Examina-
tion of the roof of the mouth shows if the cleft is carried on into the
palate; if this is the case in a double harelip, very frequently the inter-
maxillary bone protrudes.

There are deformities which occur much more rarely, viz., the median
and lateral cleft of the nose, the oblique cleft of the face (meloschisis),
the transverse cleft of the face, or macrostoma, and the median cleft of
the lower lip and jaw. The indication for operation for harelip, with or
without its complications, depends upon the severity of the deformity
and the age of the child. Usually the operation ought not to be rec-
ommended before the third or fourth week; in more difficult cases not
before the third to the sixth month.

2. Inflammatory Diseases. Furuncle and carbuncle of the face
are produced by a staphylococcus infection (albus or aureus). They are
frequently found near the mouth, nose, and forehead, and on the eye-
lids. They present a typical form of a cone-shaped, hardened mass, the
apex of which is deep red; later on, when colliquation takes place,
the top becomes yellow, while the redness spreads more over the
surface. They are extremely painful, spontaneously as well as on
pressure.

The furuncles of the upper lip are by far the most serious. While
nobody will overlook a small pustule, it is necessary to know that not
very rarely these apparently harmless pimples may suddenly produce an
enormous swelling of the lip, with high fever. A furuncle thus becomes a
carbuncle, infection of the anterior facial and angular vein takes place,
thrombosis of the cavernous sinus leads to meningitis, which causes
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death if the disease has not ended fatally before this by general infec-
tion. All this may develop in a very few days.

Phlegmon and erysipelas of the face are due to infection by
Fehleisen’s streptococcus. They do not differ from affections of the
same kind in other parts, and are only more important on account of
the possible development of meningitis. It is necessary to know that
there is an habitual form of erysipelas of the face, with frequent recur-
rences, which may lead to a thickening of the skin of the face.

Other chronic inflammations of the face are produced by

Syphilis,
Tuberculosis,
Actinomycosis,
Anthrax.

The specific primary lesion is most frequently found on the lip and,
though less frequently, on the cheeks, chin, nose, eyelids. It shows the
typical nature of a hard chancre. If it breaks down, the ulceration has
a smeary surface, and induration of the submaxillary glands soon fol-
lows.

Differential diagnosis from a carcinomatous ulcer may be diffictilt,
the more as the anamnesis in specific diseases is known to be of very
little value. (Professor Billroth, of Vienna, used to say, the first symptom
of syphilis is that the patient denies it.)

The late forms of syphilis of the face produce ulcers, which may be
very difficult to discern from lupus and carcinoma. The diagnosis bhe-
comes at once clear in those cases where saddle-nose can be found. As
in all cases of syphilis, the influence of antiluetic treatment is of decisive
diagnostic value.

The devastation wrought in the face by specific processes is some-
times enormous. The saddle-nose we have mentioned above; besides
this the soft parts may be so affected that the entire nose may be eaten
away, and the lips and eyelids may also be affected with most destroying
results.

Of tuberculosis we may observe a number of different kinds, which
are all comprised under the name of lupus. Characteristic for this dis-
ease is the appearance of small nodules of about the size of the head of
a match, covered by brownish-red skin. Soon ulceration sets in, de-
stroying the bridges of normal skin between the nodules. Places of
predilection for them are the nose, especially at the edge of the nostril,
the cheeks and the lips, followed by affection of the chin and forehead.

Syphilts.

Tuberculosis.
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Characteristic for the spread of lupus is the healing of the parts first
affected with a shiny scar of mother-of-pearl color, while either the
central or peripheral parts are still affected. Very frequently the scar
is not lasting and breaks down again. A number of lupus forms do
not show any tendency to ulceration, but are confined to hyperplasia
and sclerosis. A frequent complication is erysipelas of the face. The
destruction of tissue and the shrinking of the resulting scars are of
importance, not only for cosmetic but also for functional reasons; loss of
lids or ectropion, complete loss of the parts of the soft nose and the
lips may result. The nostrils may even grow over, so that the orifice
disappears. Quite frequently other organs are affected by tuberculosis,
especially bones and joints. A further complication is the growth of
carcinoma on the basis of tuberculosis.

Actinomycosis. The typical mode of infection for actinomyecosis is
from the mouth and, to be more exact, usually from an ulcerated tooth.
The agent is the actinomyces, a bacterium which grows specially on the
beard of the grain and occurs in the jaws of cattle, sometimes the pig
and horse. The bacterium in man is found in characteristic yellow,
somewhat hard, sandy grains, which can be expressed from the crater
of an ulcerated actinomycotic induration with a thin grayish serous dis-
charge. From its above-mentioned typical starting-point the disease
slowly affects the cheek and penetrates the same, usually at the anterior
edge of the masseter. One of the first functional symptoms, before
anything is to be seen on the outside, is therefore spasm of the jaw.
When the local affection becomes visible, it forms at first a more or less
diffuse, later on more circumscribed infiltration “as hard as a board.”
The tops of the irregularly formed nodules break down, with the above-
named characteristic discharge. The diagnosis may be difficult, though
the characteristic prolific growth of doubtless inflammatory character,
with irregular decay not following any other known type of inflamma-
tion or neoplasm, must induce a good obscrver to look for the above-
mentioned yellow grains, which contain the specific bacterium.

There are other ways of infection, as, for instance, through the lungs,
and I may mention here, to avoid repetition later on, that the disease is
not confined to the jaws, face, and neck, but may attack any other part
of the body.

Anthrax (malignant pustule). Anthrax is an acute infectious dis-
ease due to a specific agent, the anthrax bacillus, which is one of the
most common and at the same time disastrous infections of cattle in
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various countries. In North America it is comparatively rare. The
disease is transmitted to man by contact or inhalation or by the bites
of insects, which have drawn blood or infectious material from a live or
dead victim of the disease. The face (and the hands) are the principal
places of localization. As the name, malignant pustule, indicates, first
a small, reddish, itching pustule or furuncle is formed, which usually
contains a large number of anthrax bacilli. The infiltration increases,
a dark scab forms on the furuncle, after it has opened; the resulting
ulcer decays in the centre and spreads to the size of a silver dollar. The
disease is very frequently fatal in a short time; in other cases a more
chronic course is observed, which not unfrequently leads to recovery.

3. Neoplasms. The entire series of all tumors produced by con-
nective tissue and epithelial cells, from lipoma to carcinoma, may oc-
cur in the face.

Lipomas are rare, are most frequently situated on the cheek, some-
times on the lips and lids. They have to be recognized by their lobular
structure. If this is lacking, differential diagnosis from other benign
tumors and cysts may present difficulties.

Fibromas are quite frequent. The flat nevus, with or without
hairs, is well known. A most important form is the fibroma molluscum,
a soft, multilobular growth with gourd-like forms and multilocular char-
acter. If it attains the latter form, it is frequently called elephantiasis.

The angiomata are represented by the lymphangioma and the heman-
gioma, the former being rare, the latter quite frequent. The former
presents itself as a spongy swelling of the lips (macrocheilia) or the cheeks
(macromelia), which can be slightly lessened in size by compression. As
the cutis and subcutis are affected, the skin cannot be lifted from the
growth. The color of the skin is normal, not showing any of the bluish
or reddish characteristics of the heemangioma.

In close connection with lymphangioma or lymphangicctasia are
a number of other swellings, which may be comprised under the name
of inflammatory hyperplasia. Certain forms of elephantiasis belong
hereto, as well as scrofulous swelling of the lips and rhinophyma, that
disfiguring monstrosity of the nose of dark bluish-red color, resembling
in form the gnarled excrescences on a trec.

Angioma in its simple as well as its cavernous form occurs quite
frequently in the face, especially the lips and lids. They are cither flat,
like the well-known red birthmarks called nevi, or assume the form and
size of a blackberry or larger. They are compressible, and may pulsate

Tumors.

Angioma.
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if in connection with an artery. They are sometimes erectile by vaso-
motor influences, like the dark-blue hanging angiomata of the upper
lip.

Atheroma, dermoids and other cysts are comparatively rare in the
face and show no peculiarities differentiating them from those which
occur on other parts of the body.

The sarcomas of the face are practically confined to the orbita and
the parotid. Besides these the pigmented or melanosarcomas of the
skin occur anywhere in the face, and are easily recognized as such. The
sarcoma of the orbita is frequent, and marked by rapid growth, present-
ing a tumor with knobby surface, non-fluctuating, non-pulsating, incom-
pressible and very hard. An early diagnosis is of high importance, for
the destructive effect of sarcoma on the eye and all its adnexa is marked.

Carcinoma occurs more frequently in the face than in any other
part of the body. The feature most frequently affected is the lower lip,
then in diminishing order the nose, cheek, lids, upper lip, chin.  One strik-
ing quality of the carcinoma of the lower lip is the fact that it is almost
exclusively confined to the male sex. The carcinoma of the lower lip
presents such a typical picture with its circumseribed hardness, involve-
ment of all the tissue, the crater-like ulceration on the mucous membrane
of the lip, and the early involvement of the neighboring glands, that it
can hardly be mistaken for anything else. Microscopical examination
should only verify the diagnosis. Early exact diagnosis is of high im-
portance, theigh the cancers of the lip are not quite so malign as those
of other parts.

The flat carcinomas of the face, especially of the cheeks, produce less
of a tumor, and ulcerate sooner. They very frequently start to grow
on the brown, seborrheeic spots common in elderly people, and are of im-
portance as they quite frequently engage the lower lid, thus producing
ectropion. They are comparatively benign, but require, of course, like
all cancers, immediate and most thorough removal. The results of op-
eration are favorable.

If we are to include the parotid in the face, we have to mention the
mixed tumnors so characteristic of the salivary system. The most im-
portant part is played by the enchondro-sarcomas and carcinomas, myxo-
sarcomas, adenomas and myxadenomas. The tumors producing car-
tilage (enchondromata) are stone-hard, movable under the skin and
on their bases, and remain benign for a long while. The carcinomas
show more a tendency to ulceration, and usually produce functional
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disorders, as facial paresis and pain, sooner than the mixed tumors.
Their prognosis is decidedly worse than that of the latter. As the differ-
entiation may be sometimes extremely difficult, total extirpation of the
parotid or submaxillary glands; as soon as they are affected by a malign
tumor, ought to be decided upon.

Diseases of the Bones of the Face.

The inflammatory changes produced in the bones of the face by in-
fectious diseases, as tuberculosis, syphilis, actinomycosis, have been
mentioned with the corresponding diseases of the soft parts. We have
only to mention then the ostitis of the jaws known as tabetic, phosphor,
and mother-of-pearl ostitis.

The tabetic ostitis is to be recognized from the existence of the
original disease, and the fact that perfectly healthy teeth become loose
and fall out without any pain whatsoever, and from the atrophy of the
bone.

Phosphor necrosis, with its frightful devastations and its fatal ter-
mination, is now practically unknown, since the use of white phosphorus
in the fabrication of matches has been forbidden by various govern-
ments, and has been replaced by red phosphorus. The disease attacked
principally the lower jaw, practically destroying it in its entirety; the
periostitic growth surrounding the necrotic bone does not really pro-
duce new bone, as in osteomyelitis for instance, supplanting the dead
bone.

The disease known as ostitis of mother-of-pearl workimen occurs only
in young individuals about the age of puberty. Its pathology is entirely
unknown, and it is sufficient to know this occupation as an etiological
factor of necrotic ostitis of the jaw.

The osteomyelitis of the jaws has been recognized only in late years.
The lower jaw is more frequently its seat than the upper. We discern
the diffuse from the circumscribed form. The first nearly always ends
fatally, lasts only a few days, and shows all the symptoms of foudroyant
inflammation of the bone with its surrounding tissues: enormous swell-
ing, unbearable pain, complete loosening of all the teeth, chills, and very
high fever.

The circumscribed form is recognized by a sudden loosening of one
or a number of adjoining teeth at a point where the jaw is swollen and
exceedingly tender. The swelling quickly spreads under similar, only

Chronic forms of
ostitis of jaw.

Acute ostitis.
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less violent, symptoms as observed in the diffuse osteomyelitis. Later
on, usually not very large sequestra are formed, which need extraction
(not the teeth, which usually become firm again).

Diseases of the Mouth.

Of the diseases of the mouth we have to mention cysts, owing their
origin to the retention of saliva in salivary glands. Either the salivary
duct, like Wharton's duct, is widened into a cyst, or the closure of a duct
retains the fluid. In both cases, expression of thick mucus or establish-
ing the presence of the same by puncture furnishes the diagnosis.

The ranula, a cyst beneath the tongue, uni- or bilateral of the frenu-
lum, is quite frequent. It presents a fluctuating tumor, from the size
of a hazelnut to that of a billiard ball, of bluish color. = There is no pain
connected with it and it gives functional symptoms only by its bulk,
especially if it occupies the entire floor of the mouth.

Malformation, Injuries and Diseases of the Tongue.

Congenital Deformities. The so-called tongue-tie, an alleged con-
dition where the frenulum is too short for the proper use of the tongue,
as for sucking and later on speaking, is a myth, and exists only in the
mind of mothers and unreliable observers.

Macroglossia is a congenital general enlargement of the tongue, in
which all the tissues participate. It is more properly called diffuse con-
genital lymphangioma, and is easily recognized as such. The dispro-
portion between the member and the space allotted to it frequently
produces decubital ulcers of the tongue.

Injuries of the Tongue. They are usually produced by accidental
closure of the mouth on the tongue in a fall, blow, ctc., only rarely by
instruments, and then usually in children or insane patients.

I once had occasion to excise a button-hook from the root of the
tongue of a fourteen-months-old child of unusually strong development.
In an unwatched moment the boy had hooked himself.

Tongue-bites most frequently occur in epileptic patients. The ex-
aminer should know that quite deep lacerating wounds may occur with
apparently little injury to the mucous membrane of the lower surface of
the tongue.
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Diseases of the Tongue. The simple inflammation of the tongue
(glossitis) is due to an infection from a surface wound and is easily
recognized by its lack of other etiological factors, the mode of entrance
of infection, and its short duration. As the swollen tongue may inter-
fere with breathing, the cases have to be watched closely.

Two organic diseases may show their symptoms in the tongue, tuber-
culosis and syphilis.

Tuberculosis may appear either in the form producing nodules or
in the miliary disseminated form. The nodules appear mostly on the
tip and sides of the tongue. They break down very soon and undermine
the edges, which is characteristic. The bottom of the ulcer is flat,
smooth, torpid, pale, with little discharge.

Disseminated tuberculosis quickly spreads over the gums, buccal
membrane, etc. Sometimes it spreads so fast as to resemble an acute
phlegmonous infection of the mouth. The submaxillary glands are
affected to a large extent, usually on both sides.

Differential diagnosis has to consider syphilis and carcinoma. See
below.

Syphilis. Primary lesion is, in contrast to that of the lips, cheeks,
and the cavity of the mouth in general, extremely rare.

Later manifestations are quite frequent. They appear mostly in
the form of gumma, with all its characteristic signs and its more or less
pronounced tendency to break down. The gumma is tender only on
pressure, not spontaneously, and is usually multilocular, and the ulcer
does not spread, or does so only slowly. As in other cases of lues, ener-
getic specific treatment is indicated for diagnostic purposes. If such is
instituted, a case of tuberculosis mistaken for syphilis rapidly grows worse.

Carcinoma of the Tongue. It starts as a hard, ulcerating small
nodule, which is soon observed by the patient, because it is extremely
painful, a symptom which is pathognomonic for cancer. The cancer,
true to its nature, attacks all tissue within reach equally. The pre-
viously soft tongue tissue becomes quickly transformed into a hard, stiff
mass, from the surface of which frequently yellowish-whitish plugs can
be expressed. The sublingual glands are very soon involved, and after
a short while the tongue, floor of the mouth, and glands form one hard,
stiff mass, the pain increasing all the while.

The cancer usually does not appear before the fiftieth year, following
the usual tendency of cancerous growth to appear in the later stages of
life.

Acute glossitis.

Chronic glosaitts.

Cancer of tongue.
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The prognosis is so bad that only very early diagnosis gives the
patient a chance.

As an etiological factor, leucoplakia has to be considered, although
the latter in itself is an apparently harmless disease. It is character-
ized by the formation of a peculiar white thickening of the epithe-
lium of the tongue. This disease itself again has to be differentiated
from the glass-blowers’ tongue; but in the latter the plaques are sym-

metrical, showing a predilection for Stenson’s duct as their site.
Differential diagnosis between tuberculosis, syphilis, and carcinoma

should be guided by the following characteristics, while absolute cer-

tainty is furnished only by the microscope after probatory excision.

l Tuberculosis. Syphilis. ’ Carcinoma.

Etiology ...ovvvviveninnn. Infection by spu- | Venereal history. | Leucoplakia.

‘ l.u]n} rich in ba- | Smoking (?).
ciih |

Age..... . ieiiiiiiia.. Any . ..ooiiienenn Any after pu- After 45 years

rty. |

Sex....o. ciiiiiiean L Both............. Both............. | Male.

Seat .......... veee......!Point aud sides;|Lower surface and | Unilocular; never
mutilocular. c(lige; multiloc- ‘ on tip or dorsum.

ular.

Pain.......ooooooveinl Very little spon-|Nonve............. l Extreme.

| tancously. |

Hemorrhage........... .. "None............. None............ i Early.

Temperature ...... ...... Normal to 102° F. | Normal .......... Normal.

Form of ulcer.. .... .... Superficial, with [ Thickly coated, | Even after decay,
pale yellow,| lardaceous; af-| tumor plainly
small nodules.| ter ulceration,| recognizable.
If decaying, yel-| tumorgivesway | Expression of
lowish, cheesy| to ulcer. plugs.
matter ; edges
undermined.

Size of ulcer.............. (Small............ Growing with Growing with

! progress of dis-  progress of dis-
: ease. " ease.
Nature.......ooovvvinann. =150 { A Medium. ........ Hard.
Deeper tissues............. | Usuallf' not in-|Slightly infil-| Al tissues impli-
' involved. trated. cated.

Glands................... 3oft, painless, | Early implication. | Carcinomatous de-

| large. generation.

Recurrence............... None............. Frequent......... None after ecarly

i excision.

Probatory treatment .. ... Antiluetic treat- | Results after 6 to No effect.
ment aggra-| 8days.
vates.

Microscopical examination ' Bacilli; large Not typical....... Typical picture of

| round cells.

cancer only in
| deep excisions.
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Congenital Malformations and Injuries of the Ear.

While the formation of the outer ear is so different in different indi-
viduals that a special system of recognizing criminals has been worked
out by the configuration of their ears, real deformities are rare and so
easy to recognize that they offer little interest for surgical diagnosis.
Concha that stand out almost at right angles to the head sometimes
require operation for cosmetic reasons.

Wounds of the outer ear are comparatively rare, while congelation
happens quite frequently. They all show no special characteristics
differing from similar injuries to other parts.

Foreign bodies in the external meatus occur quite often, especially
in children. In fresh cases they usually can be easily detected by in-
spection. They generally lie right behind the projecting limen conche.
If they are farther in, they usually have been pushed there by misdirected
efforts to get them out, either by the patients themselves or, much more
frequently, by blundering physicians. The warning against indiscrim-
inate use of probes and other instruments for diagnostic purposes, given
in the introductory chapter, has to be urged with special emphasis for
the meatus. Besides inanimate bodies, like buttons, glass beads, wads
of cotton, etc., we find insects as inhabitants, such as small cockroaches
(Blatta orientalis and occidentalis), bedbugs, ete. If they can move
and stay alive, they may cause extremely loud noises in the ear. A
momentary failure to detect these foreign bodies is usually of small
consequence, as they may stay in the meatus for quite a while without
doing any serious injury. .

Perforation of the ear drum is usually the effect of sudden changes
in the pressure of the air. Increase and decrease are equally responsi-
ble. Even slight changes of pressure, as a kiss applied on the ear,
sudden withdrawal of an inserted finger, boxing of the ear, may be
responsible. Explosions, shooting off of a cannon, belong to the more
violent causes of rupture. A special form of ruptures is presented in
divers, with or without the helmet, especially without.

Fractures of the base of the skull quite frequently result in tearing
of the drum by indirect force.

By direct force the drum is perforated by accidents, or misdirected
efforts for extrication of foreign bodies.

The diagnosis of rupture may be quite difficult without use of the

Wounds.
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syringe for removal of blood clots, etc., which is strictly contraindi-
cated. The loss from non-establishment of the diagnosis is very small,
simple cases healing in a few days, and the more serious ones usually are
not of very urgent character. The principal rule, more stringent here
than anywhere else, is nil nocere.

Diseases of the Ear.

Diseases of the Meatus. Furuncles are most common in the meatus,
and differ from others in that the tension and density of the tissue do
not permit the appearance of redness, so that they have to be recog-
nized from their conical shape only, the more so as the yellow plugs are
quite hard to see.

Diseases of the Middle Ear. By far the most important disease of
the ear is inflammation of the middle ear, either acute or chronic.

Acute inflammation shows as its principal symptom, even in light
cases, pain. It usually sets in suddenly, and soon achieves a high de-
gree of violence. It is usually described as a drilling, hammering, and
piercing pain, and radiates quite frequently to the mastoid. After a
very short time the spontaneous pain is accompanied by tenderness on
pressure; even merely touching the concha or the mastoid region is un-
bearable. The well-known little gland on the mastoid, which if chron-
ically inflamed is a pathognomonic sign of lues, also becomes involved.

Another symptom is the pulsating, buzzing noise in the ear. Head-
aches, feeling of pressure in ear and head, slight rise of temperature,
characterize the lighter forms. With the increase of the inflammation
the symptoms are those of an acute serious infection, with temperature
of 104° and 105°. Small children develop the most alarming symptoms,
with affection of the sensorium and convulsions. Immediately after the
perforation, spontaneous or per operationem, the symptoms quickly dis-
appear. ’

Chronic Inflammation of the Middle Ear. It is of high diagnostic
importance, as it frequently leads to serious complications, the most
important one of which is the extradural or subdural abscess, or the
genuine abscess of the parietal lobe of the cerebellum. The disease is
characterized by discharge of more or less sero-purulent matter of light
or yellowish-green color, frequently mixed with ecrumby or cheesy matter.
Offensive smell is not rare. Future complications depend upon the
localization of the process. Abscesses of the parietal lobe result from
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suppuration of the anterior part of the epitympanic recess, that of the
antrum shows a tendency for phlebitis of the sinus and abscess of the
cerebellum. If the labyrinth is involved, meningitis is probable.
Tuberculosis of the middle ear is very frequent and shows the same
symptoms, except that bacilli may be found in the discharge.
The neoplasms of the ear are comparatively of such rare occurrence
that their description may well be left to special books.

Diseases of the Tonsils.

Inflammation. The acute inflammation of the tonsils is a disease
easily recognized. The general. symptoms are those of an acute infec-
tion, as sudden rise of temperature up to 104° F., frequently preceded
by a chill, and general malaise. The subjective local symptoms are: a
sudden piercing pain in the pharynx, as if produced by a foreign body,
like a needle or bristle, and a gagging sensation in swallowing. The
objective local symptoms are injection of the tonsils and the surrounding
tissue, especially the uvula, accompanied by swelling. White specks of
flat or nodular form appear on the tonsils, which if confluent may indi-
cate a diphtheritic affection. But as they stay confined to their original
locality and do not spread, their differentiation from diphtheritic affec-
tions should not be difficult. In the same way the infectious character
of the disease prevents us from mistaking it for a syphilitic process.

Hypertrophy of the Tonsils. It is easily recognized by the increase
of bulk. The symptoms produced are comparatively light and have
been greatly overrated, only in extreme cases free breathing is inter-
fered with, while a great many of the symptoms ascribed to hyper-
trophy of the tonsils are due to hypertrophy of the pharyngeal tonsils.

The hypertrophy is frequently combined with adenoids, and hyper-
trophy of the third tomsil, thus producing the well-known complex of
symptoms so frequently observed in children of scrofulous habitus. But
it is necessary to know that the hypertrophy of the palatine tonsils is
responsible only in small degree for this condition.

Tuberculosis of the pharynx is quite rare. If tubercle bacilli are
found, the diagnosis is established.

The secondary syphilitic affection of the pharynx is one of the most
typical, and easily recognized as syphilitic, since the symptoms of that
disease are seldom lacking, even if the etiological factor is not admitted
by the patient. It affects especially the soft palate, while the other parts
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of the pharynx are less subject to the attack. It usually appears at the
same time with the eruption on the skin, for which we may look as further
proof. The obstinate character of these ulcers is typical.

Tertiary forms usually appear not before the third year, sometimes
as late as the tenth year.

Sarcoma and carcinoma of the tonsils are the most important tumors.
As usual, the carcinomas are accompanied by intense pain in the early
stages, which is lacking in sarcomas. The early involvement of neigh-
boring tissue, the hardness of the tumor itself, swelling of the glands,
besides the appearance of the surface, ought to make the diagnosis easy.
It is necessary to make it early, as the prognosis otherwise is exceedingly
infaust.

Retropharyngeal abscess is not infrequently the result of caries of the
cervical vertebrz, or of an inflammation of the retropharyngeal glands.
Exhausting infectious diseases, as measles and scarlatina, whooping-
cough and erysipelas may be responsible. It occurs most frequently
with babies in their first year, and palpation, the only method of ex-
amination for ascertaining the diagnosis, may then be difficult. The
tumor grows very rapidly, indicating the formation of an abscess. Olin-
ical symptoms show, besides the general character of an infectious dis-
ease, difficulty in swallowing, and, later on, in breathing. The latter is
produced not only by the bulk of the abscess, but also by the swelling
and ccdema of the surrounding tissue, and may become so acute as to
necessitate immediate action. In spite of these very characteristic
symptoms, retropharyngeal abscesses are quite frequently overlooked.
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INJURIES TO THE VESSELS AND NERVES OF THE NECK.

The arteries which may be injured are: Subclavian, vertebral, and
common carotid, the latter being by far the most frequently, specially in
tentamen suicidii, while the external or internal carotid is more rarely
injured, usually by shot or thrust.

The principal symptom is hemorrhage. According to the condi-
tions of the wound, the blood escapes freely, or infiltrates the surround-
ing tissues, or runs partly into a cavity which may have been opened.
The diagnosis whence the hemorrhage comes, may be very difficult, as
even the differentiation between venous and arterial hemorrhages, usu-
ally so easy, may here be wellnigh impossible. If the primary hemor-
rhage has stopped, secondary bleeding may take place as late as the
fourteenth day.

Besides injury to the arteries, wounds of the neck may include lesion
of the veins and the vagus. It isa question which hemorrhage is more
dangerous. Both very frequently lead to death within a very short
time, and if there is time for any interference, the exact diagnosis can
usually be established only on the operating table. Severed veins are
connected with a special danger, that of aspiration of air, which, if it
takes place, usually ends fatally. The occurrence of entrance of air into
a vein of the neck is much rarer now than formerly. Probably its fre-
quency has been overrated. If it does happen, it is characterized by a
single or repeated gurgling sound, after which the patient becomes pale
with an anxious expression, respiration becomes labored, the pulse fre-
quent, weak and irregular, and after loss of consciousness, death occurs.

Injuries to the vagus and other nerves of the neck are extremely
rare; they most frequently occur during operations. The usual symptom
is paresis of the vocal cords, producing hoarseness, while influence on
respiration or pulse is to be observed only very rarely.

The chapter on injuries of the neck may be closed with the remark
79
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that in self-inflicted wounds the vessels and nerves usually escape‘
injury, owing to their elasticity as well as the position in which the
patients hold the neck during the act.

Congenital Deformities of the Neck.

Branchiogenous Fistulas and Cysts. If Rabl’s branchial canal does
not close, the result is a branchial fistula. It may occur either in the
mesial line or laterally. If the inner end of the canal has closed, we find
an external incomplete fistula; if the outer end has closed, an internal
incomplete fistula presents itself. If both stay open, the fistula is called
comiplete. If both are closed, we find a branchiogenous cyst, which may
appear anywhere on the neck, as a round elastic uni- or multi-locular
fluctuating tumor, with contents corresponding to its derivation from
the epithelial inner coat of these cysts, resembling very much the con-
tents of dermoids. It is claimed that an ice-bag applied for diagnostic
reasons congeals the pulpy or oily contents.

The congenital cystic hygroma is formed by continuous dilatation of
lymphatic ducts. It usually appears in the upper parts of the neck,
near the jaw, in front or behind the sternocleido. It fluctuates, and
shows little tension; the covering skin is usually not adherent. The
tumor is non-compressible and non-erectile. It usually contains clear
serous fluid, which is sometimes milky, opalescent. Probatory aspira-
tion can therefore establish the difference between a hygroma and
branchiogenous cyst. The prognosis is exceedingly infaust, children
afflicted with this disease hardly ever reaching maturity.

DISEASES OF THE NECK.
Wryneck (Caput obstipum).

Wryneck is congenital or develops shortly after birth. It is a
deformity due to a shortening of one sternocleido muscle, producing a
faulty position of the head. The head is inclined strongly toward the
side of the shortened muscle, for instance to the right (which is more
frequent), and the face is turned toward the left (the sound side). If
we try to get the head in normal position, the shortened muscle protrudes
like a cord. The skin of the affected side sometimes shows cross-folds;
the carotid pulse is to be felt very indistinctly, while it is plain on the
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sound side. The motions of the head are influenced according to the
degree of the disease; active and passive motion is painless. There are
two different types, one, where the inclination is most pronounced with
little torsion of the face toward the sound side, the other shows reversed
conditions. The shortening of the muscle results in the formation of a
cervical scoliosis toward the sound side, which in many cases is com-
pensated by a dorsal scoliosis in the opposite direction.

In severe cases the face shows a marked asymmetry, the affected side
is lower and broader than the other,a line drawn through both the outer
angles of the eyes and a line laid through both corners of the mouth con-
verge toward the affected side.

The diagnosis is frequently not established until children begin to
walk. Exact observation and examination should disclose the affection
before that time. This is important, as surgical treatment, orthopedic
as well as operative, ought to be applied in the early stages.

We might mention here the spasmodic wryneck, which has nothing
to do with the affection described above, but is due to spastic condi-
tions in the distribution of the accessory nerve. We do not know any
etiological reason for this condition.

In clonic spasm of the accessory there are brief or more persistent
twitchings of the head, which may attain great severity. Where there
is a predominating unilateral spasm of the sternomastoid, the head is
turned to the opposite side at every contraction of this muscle and the
chin is also somewhat raised. In tonic spasm of the accessory the head
is constantly fixed in the abnormal position described above, and it can-
not be brought back passively to its normal condition, or at least can
be brought back only incompletely.

The rheumatic torticollis hardly belongs here, since it is probably
due to a rheumatic myositis of the sternomastoid. In some cases the
twitching ceases entirely when the body is wholly at rest, but it returns
at once on any voluntary movement. In pronounced cases the spasms
continue day and night, being so severe as to prevent sleep.

Inflammations of the Neck.

Furuncles and carbuncles occur very frequently in the region of the
neck, and show the characteristic symptoms common to these infective
inflammations.

Besides the acute unilocular furuncle we find quite frequently a
6
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chronic form, where one hair-follicle after the other becomes infected,
and thus a state may be produced, which may be rather obstinate.

Phlegmons and abscesses of the neck are in every respect similar to
those of other regions, with the exception that the anatomical conditions
may produce special symptoms. The etiological factor is represented
as usual by the staphylococcus and streptococcus, besides the specific
bacilli producing pus, like the pneumococcus and typhoid bacillus. A
special bacterium is the anaerobe bacterium which produces the gas
phlegmons of the neck. ,

By far the most frequent form is the submaxillary phlegmon. We
find a dense swelling, covering the upper triangle from the chin down to
the thyroid cartilage and back to the anterior edge of the sternocleido.
There is generally little malaise, the phlegmon becomes soft and an ab-
scess forms, which works through to the outer surface. If the connective
tissue of the capsular space is infected, we see a condition known under
the name of angina Ludovici. The patients affected usually are between
fifteen and thirty years of age, and male. The clinical aspect is much
more serious than that of phlegmon elsewhere; the patients show all the
symptoms of acute infectious disease; besides the general symptoms,
difficulty in swallowing and breathing accompanies the formation of the
swelling, which is very dense and hard, exceedingly tender to the touch,
and rather diffuse. As the deeper layers are first affected, the skin does
not show in the beginning any redness or cedema, which appears only
after a few days. The patients hold the head toward the affected
side, with an anxious expression. The mouth can hardly be opened at
all, and the floor of the mouth shows considerable swelling, pressing the
tongue upward, and thus interfering seriously with respiration. This
picture is so pronounced that it cannot be mistaken for anything else.
An early diagnosis, guaranteeing proper surgical treatment, is important,
as the prognosis is very infaust. This affection is comparatively rare.

Quite frequent is phlegmon of the sheaths of the vessels; it de-
velops according to its anatomical boundaries directly beneath the sterno-
cleido muscle. High fever and severe pain accompany its formation.
As the affected tissues are under high pressure, collateral cedema ensues
and interferes with swallowing and breathing. The floor of the mouth
though is never affected, nor the tongue. In some cases, as after scarlet
fever or measles, all these symptoms may disappear, but usually the
affection leads to an abscess. As the patients suffer greatly, an early
operation opening the fascia is indicated.
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In contrast to these acute inflammations of the neck we observe
chronic abscesses due to organic diseases, as tuberculosis and actinomy-
cosis.

Lymphadenitis, or inflammation of the glands of the neck, is very
frequent. The acute forms due to the affection of the glands from any
cause are easily recognized as such. The chronic form is represented
by tuberculous glands, by far the most common chronic affection of
the neck. The infection usually takes place through the mouth, even in
patients who are not tuberculous otherwise. They then very frequently
represent an entirely local infection, which may, under appropriate sur-
gical treatment, heal without further infecting the individual.

The scrofulous condition of patients in general and of the glands of
the neck in particular is now acknowledged only in so far as we call scro-
fulosis a predisposition toward tuberculosis. There are a number of
different forms of tuberculous glands according to their pathological
history. Sometimes the glands are purely hyperplastic, at others they
show a tendency to caseous degeneration; some are confined within the
capsule of the gland, while others grow through it, etc. Ior us it may
suffice to say that the glands in their arrangement form a chain, the
links of which may be very different in size. Sometimes, especially if
the formation of an abscess has taken place in one gland, its size (as
large as an egg or potato) may overshadow all the others, so that they
might be overlooked—a mistake made quite frequently by practition-
ers, thus underrating the extent of the affection; but if the head of the
patient is inclined to the affected side, to release tension, we easily find
the entire chain. There is usually very little pain and the temperature
does not rise above 102°.  As these glands represent a tuberculous focus
and thus a constant danger of general infection following the lymphatic
ducts, this condition should be recognized early that we may lese no
time in recommending radical surgical treatment.

There is little difficulty in differential diagnosis in these cases, only
the rare affection of actinomycosis and the also very rare syphilitic
affection of the glands of the neck are to be considered. In doubtful
cases microscopical examination will decide the diagnosis. If patients
in later years of life (tuberculous affection of glands usually appears in
children and adoloscents) are attacked, the differential diagnosis may
become somewhat more difficult, and may be decided only after ex-
tirpation.

Malignant lymphoma represents the connecting link between in-
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flammation of the glands and tumors of the neck. To correct a very
frequent misconception, we have to state now that this disease is not
malignant in a sense that it forms metastases in other organs. It affects
glands oniy; besides those of the neck, the glands in the axilla, inguinal
region, etc. The disease never periorates the capsule of the individual
glands; in other words, neveraffects heterogeneous tissue. It never pro-
duces anemia, a fact proved beyond doubt despite former assumptions.
We differentiate the soft from the hard form. The age of those
affected is from fifteen to thirty-five. The formation of tumors usually
begins on the neck, where patients, thus far perfectly healthy, show a
painless (therefore very frequently overlooked) formation or swelling of
one gland, which grows individually as well as by attacking the neigh-
boring glands. The general condition of the patients is unimpaired, so
that they look and feel perfectly well. After a while the other regions of
glands are affected and usually the patients are lost. Even very radical
extirpation is followed by early recurrences. During all that time the
contours of the glands are to be felt, as the process is confined by the
capsule, suppuration never taking place. The disease has also been
called Hodgkin’s disease.

Lymphosarcoma and sarcolymphoma offer occasionally so great
difficulty in the diagnosis that sometimes it cannot be established until
after excision. :

Other tumors of the neck not connected with the glands are
fibroma, which is very rare, lipoma, which is very frequent, and car-
cinoma.

Lipoma occurs in two different forms: the circumseript one, by far
the more frequent, and the diffuse lipoma. The former occurs espe-
cially in the nape, and is characterized by its sharply circumseribed con-
figuration, produced by its capsule of connective tissue. The tumors,
while usually small, may reach a very large size, up to fifteen pounds.

The diffuse lipoma occurs usually in men above fifty, forming an ex-
aggerated double chin, which spreads backward and upward.

Carcinoma of the neck is in rare cases primary; it then starts
from the epithelial layer of the branchiogenic duct. Much more fre-
quently we find a secondary carcinomatous degeneration of glands of
the neck, usually starting from a possibly overlooked carcinoma of the
larynx.

Lymphosarcoma, tuberculous glands, and actinomycosis may come
into consideration for differential diagnosis.
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Lymphosarcomas are usually softer, but tuberculous glands may be
very hard and thus give the impression of carcinomatous glands. If
otherwise impossible, differential diagnosis must be established by
probatory excision.

Aneurisms.

It is necessary to recognize aneurism of the neck, to avoid serious
mistakes. By far the most frequent artery affected by aneurism is the
common carotid. Usually men of younger years are subject to it. The
size of the tumor is very varying, sometimes occupying the entire side
of the neck. The form is usually ovoid, very rarely spheric. The direc-
tion eorresponds with the situation of the artery. Pulsation and systolic
bruit are usually present, but may be absent if coagulation has taken
place. The tumor is always compressible and resumes, after the press-
ure is released, its former size. An important symptom is paralysis of
neighboring nerves, which is pathognomonic for aneurism. Aneurism
never follows the motion of the larynx in swallowing. The symptom
on which great stress has been laid is the fixedness or movability of a
tumor of the neck. For differential diagnosis I find this point is of value
only to the very experienced examiner, as, for instance, tuberculous
glands with a pronounced periadenitis may show exactly the same
symptoms in this regard as a carcinoma of the neck. The surrounding
tissue being soft, it simply follows the motion of the tumor, except where
the layer is attached to the spine. And even then, if the tumor is pedi-
cled, it may give the impression of being really movable.

The external and internal carotids, as well as the innominata and
the subclavians, may be affected by aneurism, but rarely in comparison
with the common carotid.

DISEASES OF THE THYROID GLAND.

Goitre (struma) is,
1st, either a disease as such, or
2d, a symptom of another disease called Basedow’s or Graves’
disease.

(1) The true goitre is a hypertrophy of the thyroid gland, and seems
to be an endemic disease, which occurs much more frequently in the
Tyrol, Switzerland, and Northern Italy, than in other regions, and is a
rare occurrence in the United States, except among foreigners.

Symptoms.
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The hypertrophy affects the organ either in toto or only partially.
A number of different forms are observed, which may be either cystic
or vascular, or more solid, according to the location of the tumor. The
latter may have influence by compressing the trachea, cesophagus, the
vessels and the nerves. Of these symptoms the most striking is the one
produced by the pressure on the trachea, which may either be shoved to
one side or compressed from both sides in scabbardlike form, or the wall
of the trachea itself may be affected. This produces shortness of breath
and palpitation of the heart; at the same time stridor exists, that is, the
inspirations are unusually deep and long, and produce a whistling sound.
If the difficulty of inspiration is increased, acute asphyctic attacks may
occur, which are due either to a highly developed stricture of the trachea
or to pressure on the nerves, especially the abductors or the recurrents.
Swallowing is usually not interfered with. Compression of the vessels
produces cyanosis of the face and palpitation; the pulse is irregular and
dizziness frequent. Affection of the nerves is shown by the fact that
the voice is either not clear and easily gives out, or the patients are
completely aphonic. Hindrance in respiration is shown only during
inspiration, as the glottis is in a complete cadaveric position.

The local symptoms are very striking. We see at once the tumor,
its situation (whether mesial, left or right of the thyroid cartilage) and
its shape, as well as the enlarged veins. Sometimes the carotid pulse is
to be seen behind the sternocleido. A very important symptom is that
the goitre moves up and down in deglutition according to its dense at-
tachment to the trachea. As the patients have trouble in swallowing,
one has to give them water to gulp down during examination. In
swallowing, the larynx with its attached goitre then moves upward.
Palpation shows us the consistency of the tumor, whether the skin is
movable, and whether the tumor is movable on the lower strata. If it
is immovable, either an acute inflammation of the goitre has set in or we
have to deal with its malignant degeneration.

Laryngoscopic examination shows the condition of the glottis as well
as of the walls of the trachea. A probatory medication with thyroid
tablets would be of some use only in exceptional cases. Very frequently
there is a bruit over the vessels, or the goitre pulsates. One general
symptom we have not mentioned yet, that is, a frequency of cretinism
among goitre patients. It is explained by and is parallel to cachexia
strumipriva, as disease of the thyroid gland produces symptoms similar
to those of its entire absence.
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(2) Basedow’s or Graves’ disease is in close connection with the
diseases of the thyroid gland. It has been generally accepted that it is
due to a hypersecretion of the thyroid gland, thus forming a contrast to
myxcedema, which is produced by the absence of the secretion of the
gland.

The principal symptoms of Basedow’s, if well developed, are:

1st, exophthalmos.
2d, vascular struma.
3d, tachycardia.

The exophthalmos is accompanied (1) by Graefe’s symptom: the
upper lid does not readily follow the movements of the eye in a vertical
direction; 2d, Stellwag’s symptom: diminution of the motion of the
lid, and, 3d, Moebius’ symptom: weakness of the muscles controlling
convergence.

The struma is very frequently soft, compressible, and pulsates; vas-
cular rales and vibration are audible and tangible over it. All arteries
of the body pulsate strongly. Tremor of fingers and hands, fits of ex-
citation and depression, profuse diarrhcea and excessive perspiration are
frequent. Sometimes the galvanic resistance of the skin is reduced.
Striking emaciation is frequent, abnormal pigmentation of the skin or
cedema less so. Sometimes a violent progression of all these symptoms
is observed in the acute forms of Basedow’s disease.

If goitre exerts a strong pressure on the sympathetic nerve, it may
offer difficulties in differentiating it from Graves’ disease. An opera-
tion is to be recommended only after medical treatment has shown itself
without effect, and only in severe cases, but then before the patients be-
come cachectic. The results of the operation so far are, 52 per cent of
patients improved, 28 per cent cured, 6 per cent unimproved, and 14 per
cent died during or immediately after the operation.

INJURIES AND DISEASES OF LARYNX AND TRACHEA.
INJURIES OF THE LARYNX AND TRACHEA.

By far the most frequent injuries of the larynx and trachea are
fractures, usually the result of an accident, as a fall, where the patient
strikes the larynx in falling against the edge of a table, or by the patient
being run over by a vehicle; or inflicted by strangulation, a kick with the

Other symptoms.

Statistics.
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foot, etc. Hanging very rarely produces fracture of either the larynx
or the trachea.

The symptoms are: severe coughing, frequently producing bloody
sputum, and pain while speaking, coughing, and swallowing. The
patients are entirely aphonic or very hoarse. Respiration is either at
once or after a short while very labored, combined with stridor. The
face becomes cyanotic, and besides cedematous infiltration, emphysema
of the tissue is observed, which may advance into the mediastinum,
pleura, and interstices of the lung. The deformity observed consists in
a flattening or broadening of the region of the larynx, or defects in con-
tinuity are observed. Abnormal mobility and crepitation are present.
The laryngoscopic examination can usually not be carried out, as the
patients are too dyspnceic. A prompt diagnosis is of importance, as it
insures tracheotomy in time.

Wounds of the larynx and trachea are usually self-inflicted or the
result of a criminal assault.

It has been mentioned above that the larger vessels are rarely severed
by a cut across the trachea. Nevertheless the hemorrhage is severe.
The diagnosis is self-evident, except in cases in which the outer wound
is very small.

Other injuries are burns, which occur by inhalation of flame, hot air,
or steam.

Foreign Bodies in the Air-Passages.

The presence and localization of a foreign body may be very hard to
establish, the anamnestic data usually being of no value or hard to
get, except that an apparently perfectly healthy person suddenly shows
the symptoms of suffocation.

According to the site of the foreign body, the symptoms may be very
different. Immediately after the aspiration of the foreign body a vio-
lent fit of coughing usually sets in, which quite frequently throws it out.
If this is not the case, small objects, like beans, beads, needles, buttons,
etc., may be thrown about violently in the larynx until they become
wedged, where they either occlude entirely the air-passage, thus pro-
ducing quick suffocation, except for immediate tracheotomy, or the
symptoms may subside for awhile, and the patients be comparatively
comfortable. These are the cases in which it may be more difficult to
decide whether a foreign body is really present. Laryngoscopic ex-
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amination is then usually possible, but even if so, it may not show the
presence of a foreign body.

The farther down a small object wanders, the less severe the symptoms
usually are. Examination by X-rays may prove of value, though it
cannot be depended upon with absolute certainty.

Inflammation of the Larynx and Trachea.

Inflammations of the air-passages are of interest to us only in so far
as they lead to stenosis necessitating surgical interference through
intubation or tracheotomy. ,

By far the most frequent source is laryngeal diphtheria. Its diag-
nosis has been made easy and certain by the discovery of the diphtheria
bacillus, the presence of which has to be proven in individual cases by
bacteriological examination. The attempt to differentiate between
croup and diphtheria has been given up.

In milder forms of diphtheria a whitish or dirty gray coating de-
velops on the dark-red tonsils, uvula, and fauces, which may first appear
in the form of different specks that soon run together and may cover
the posterior wall of the pharynx, the nose, and the larynx. In milder
cases the temperature rises only a little.

In the severe malignant septic forms the violent general symptoms
indicate the seriousness of the condition. The lymphatic glands of the
neck become infected soon and are very tender. The parts affected by
the diphtheritic process become speedily (on the first to third day)
gangrenous, so that instead of the coating we see extensive, easily bleed-
ing, bad smelling ulcers. The temperature is excessively high or sub-
normal. The pulse grows bad rapidly and the patients are comatose.
Serious effects on the kidneys accompany the clinical picture.

The development of stenosis has been divided into three different
states. The first, represented by hoarseness and coughing, the latter
being of a peculiar barking character, which has been described as pathog-
nomonic for diphtheria. In the second state coughing and voice lose
more and more timbre up to complete aphonia. Now inspiration begins
to be accompanied by stridor, a sound, increasing with the progress of
the disease, of a grating, sawing, or crowing character. After a short
pause, expiration follows, which is very little interfered with. During
inspiration the working of the accessory respiratory muscles can be
observed. With increasing stenosis the soft parts of the thoracic wall

Diphtheria.

Symptoms.

Stenosis.
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are drawn inward. The cyanosis increases, the expression of the face
becomes more and more anxious, finally reaching the frightful terror
of suffocation.

The third stage is characterized by the height of cyanosis, the result
of a poisoning with carbonic acid gas. This intoxication produces de-
ceptive moments of quietude which precede sommnolence. The formerly
red or blue face becomes pale, cold sweat appears, the veins of the reck
are filled to their utmost, under increasing asphyxia, pulse and respira-
tion stop.

Differential diagnosis cannot offer many difficulties, the only thing
to be considered might be foreign bodies, or inflammations other than
diphtheritic. In full-grown persons diphtheria might be overlooked, as
one is not so apt to think of it.

The indications for surgical interferemce, through intubation or
tracheotomy, are governed by the appearance of symptoms of stenosis.
It may become necessary at an earlier stage as a prophylactic measure
in cases which cannot be watched constantly, but in all cases it should
not be deferred too long.

In some cases secondary tracheotomy becomes necessary, if decubital
ulcers have resulted from intubation, producing the same symptoms of
imstenosis as the original diphtheria.

Other inflammatory diseases, as laryngeal cedema, submucous laryn-
gitis, perichondritis, may produce symptoms of stenosis, which are of
portance to the surgeon.

One condition ought to be still mentioned, though it rarely needs
interference, viz., pseudocroup of children, the course of which is typical.
It is characterized by sudden attacks, in contrast to the slowly develop-
ing cyanosis in diphtheria. The attacks occur in the first hours of the
night. After an hour or so, the children sleep quietly again and seem to be
perfectly well the next morning. In the following night usually a second
attack ensues; rarely a third one. There is a tendency to recurrence.

Of the nervous affections of the larynx only the bilateral posticus
paralysis is of surgical interest. It is usually due to tabes dorsalis.
The dyspncea is purely inspiratory, but the voice is not affected at all.
Laryngoscopical examination shows an extremely narrow glottis in a
position at rest; during inspiration the cords touch. In a number of
cases this condition has necessitated tracheotomy.

Other diseases producing stenosis or occlusion of the larynx are syphi-
lis, tuberculosis, scleroma, and neoplasms.
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It ought to be mentioned that the stenosis of the larynx and trachea
may need in less acute forms other surgical treatment than tracheotomy
or intubation, as dilatation by different methods or plastic operations.

The tumors of the larynx and trachea are benign papillomata, usu-
ally multiple, and showing a great resemblance to condylomata acumi-
nata. Papillomata usually attack patients in early life. The principal
symptom is hoarseness. Interference with respiration is comparatively
rare. A diagnosis has to be verified by laryngoscopical examination.
While they have a decided tendency to recurrence, they are absolutely
benign.

The malignant growths are represented by sarcoma, which is com-
paratively rare,and carcinoma, which is quite frequent. They occur
most frequently between the ages of fifty and sixty; next in frequency
are the years from forty to fifty.

The diagnosis in very fresh cases may be quite difficult, for the laryn-
goscopic picture in the mirror is under life size. The microscopical ex-
amination of a probatory excised piece will usually establish a diagnosis,
but in a number of cases the clinical aspect of the case has to be taken
into consideration. An early diagnosis is very important, and radical
surgical measures are to be recommended.

Tumors.

Cancer.
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INJURIES OF THE CHEST.

Injuries of the chest may be produced by:

1st. Blunt force, resulting in contusion or concussion of the thorax,
affecting either the walls of the chest alone, or including the viscera of
the thorax.

2d. They may be the effect of wounds either superficial or pene-
trating, however these injuries are brought about.

The important point for practical purposes is, whether the contents
of the chest—pleura, lungs, or vessels—are injured or not.

The architecture of the chest-wall is such that it can bear great
pressure if the force is applied slowly and under the proper precau-
tions. Show-men, for instance, achieve remarkable feats in carrying
from seven to nine hundred pounds on their chest, and, on the other
hand, by slow pressure after expiration the point of the sternum can

. be brought to the spine without any injury. The contusions, compres-

sions, and concussions of the chest are the result of the sudden ap-
plication of great force, as blows, kicks, falls, explosions, cave-ins, run-
overs, ete.

The clinical picture of concussion of the thorax is very indefinite
when, after a blow upon the chest, no hemorrhage, no fracture, no
abnormal dulness, no injury to the lungs or heart, can be found. It has
to be looked upon as a reflex condition similar to the effect of Goltz’s ex-
periment on the abdominal wall. Such concussions may end fatally at
once or pass by.

Contusions of the chest may show all different grades, from such
where only the soft parts are concerned, to fractures of the ribs and
sternum without any penetration, and to crushing of the chest, where
the fragments are dislodged inwardly, injuring the contents of the
chest. :

Contusions of the soft parts show the same symptoms as in other

parts of the body, as swelling, ecchymosis, and heematoma.
92
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Fractures of the Ribs and Sternum.

A simple and non-penetrating fracture of a rib does not show all the
characteristic symptoms of other fractures. A deformity caused by
deviation of the fragments can be observed only when one rib has been
fractured in several places, or when a number of neighboring ribs have
been broken. The deformity then consists in a flat depression. Abnor-
mal mobility and loss of function may then be noted, the latter by
the fact that the depressed fragment does not follow exactly the motions
of the thorax during inspiration and expiration. Crepitus can usually
be found. The most obvious subjective symptom is severe pain at the
seat of the fracture. As to its localization we have to consider this: a
pair of ribs with the interposed sternum and spine represent a barrel-
hoop, which on compression need not break at the fulerum where the
force is applied. We therefore quite frequently find the rib breaking at
a distant point. In examination for such fractures we frequently imi-
tate the manner of the accident; compression of the chest by two flat
hands in opposite directions produces acute pain and sometimes crepita-
tion at the point of fracture. The same holds good for fracture or sep-
aration of the cartilaginous parts of ribs.

Infractions of the ribs are rare, and usually are really fractures with-
out any displacement.

Dislocations of the ribs, either of their double joints at the spine, or
at the costosternal articulation, are exceedingly rare, and the former
will present unusual diagnostic difficulties, as they are covered by the
thick masses of the longitudinal muscles. -In all cases of fractures of
the ribs X-ray photographs will prove of value. Another symptom has
to be mentioned: The patient, to avoid pain, breathes superficially, a
deep inspiration causes coughing. Crepitation may be heard more dis-
tinctly with a stethoscope; the sound must not be mistaken for the
crackling sound of emphysema or the grating sound of a pleural exuda-
tion.

To determine which rib has been broken, the following may be of
service:

1st. The scapula covers the second to the seventh rib; the breast of
a virgin overlies the third to the sixth rib.

2d. The tip of the elbow touches the middle of the ninth rib if the
upper arm is approximated to the side.

3d. The nipple is situated over the fourth rib.

Fracture of ribs.

Dislocation of
ribs.

To determine
which rib is
broken.
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If one or several fragments of a fractured rib have penetrated the
pleura alone, air enters the pleural sac, producing pneumothorax; at the
same time blood usually enters, resulting in h@mothorax or hzmo-
pneumothorax. If the tearing of the inner leaf of the pleura permits
hernia of the lung, a pneumatocele follows. Emphysema is the result
of escaped air from the lung into the surrounding tigsue. This is more
frequent if the lung itself has been injured. The diagnostic points of
these injuries will be dealt with later on (see page 95).

Fractures of the sternum are usually produced by direct force, as a
hard blow, kick by a horse, heavy fall, run-over, crushing, etc. Besides
the direct force, indirect force may be responsible for this injury, by
overstretching of the spine backward, where the rupture is the result of
tension. Besides that, fractures of the sternum happen during birth.
Other causes are coughing and sneezing.

Most of the fractures occur at the junction between the manubrium
and corpus.

The principal symptom is spontaneous pain as well as on pressure,
pain caused by breathing and any motion. If a dislocation occurs, the
distal fragment moves upward and in front of the proximal end. If the
ensiform process is broken off, we find, besides the symptoms mentioned
above, abnormal mobility.

Wounds of the Thorax.

Wounds of the thorax are the result of burns, chemical or otherwise,
shot, cut, thrust, etc. If they are non-penetrating, they do not offer
any special characteristics, except that the direction of the inflicting
instrument, splinters, daggers, balls, etc., may be deviated by striking
arib. There is a general misconception that a revolver-ball may follow
the entire course of a rib, thus encircling the thorax; this is not true.
A ball may be deflected from its original course, following a rib in a
tangential direction, but no more; and will then lie buried under the
skin, or make its exit.

The most important symptom of a wound of the thorax, if present,
is hemorrhage. The largest artery which may be injured is the arteria
mammaria interna, which may, if a diagnosis is possible, call for liga-
tion. Less serious is the hemorrhage from the intercostal arteries,
which may occur as a result of an accident, or during operations, such
as resection of ribs or thoracotomy, or even simple aspiration.
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There has been much controversy whether gunshot wounds of the tho-
rax, penetrating or not, are to be considered aseptic or infected wounds.
As a rule it is safe to assume that they are not infected, even if particles
of clothing are carried along. Certainly refraining from examination with
the probe, as mentioned in the Introduction, cannot be recommended
too strongly.

Of the penetrating injuries and wounds of the chest the perforation
of the pleura is by far the most important one, much more so than the
wounds of the lungs.

If pneumothorax is well developed, percussion shows the character-
istic tympanitic sound, which increases with the size of the wound in the
wall, and the time during which air enters. Frequently respiration be-
comes irregular, intermittent, and labored. With the dyspncea the pulse
becomes feeble, intermittent, and accelerated.

Hazmothorax and heemopneumothorax may be the result of bleeding
from the outer wound as well as from the pleura and lung. They pro-
duce severe symptoms of pressure. The compressed lung recedes and
cannot take part in breathing, a state which is lasting as long as the
wound in the pleura is open. As soon as it closes, either by spontaneous
coagulation, by tissue autotamponade, or by therapeutic measures, the
collapsed lung is blown up again by inspiration, and restitution takes
place in a short while. .

A pneumatocele can usually be seen, and shows a part of the
lung incarcerated, which becomes inflated with the expiration. In
the later stages the part of the lung affected may become gangren-
ous.

Subcutaneous emphysema, as mentioned above, may result from
pneumothorax without injury to the lung, if the air contained in the
pleural sac is pressed into the surface tissue. In a higher degree it de-
velops if the lung is wounded. Its characteristic symptom is the puffy
swelling of the parts affected, which gives to the examining finger and
ear the feeling and sound of crackling snow. On pressure it can be
pushed forward like cedema. Emphysema, even if immensely developed,
may subside after a comparatively short time without serious results.
This was so in a case I observed when an elderly woman, being
thrown against the railing of an ocean steamer by a heavy sea, fractured
eighteen ribs. On the fourth day the woman looked like a balloon.
She recovered.

The most constant symptom of an injury of the lung is heemoptysis,
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coughing up of blood. Through the penetrating wound very often not
only air escapes, but foamy blood.

The results of a perforating wound of the chest may vary if the two
layers of the pleura are adherent, a fact very frequent after the patients
have experienced any disease of the lung or pleura in former life. It is
easy to see that then pneumothorax may be lacking, while only he-
moptysis and emphysema are present.

The anatomical and clinical symptoms of shot wounds of the lung
vary; the modern rifle-ball of small calibre frequently goes through the
entire chest without breaking a rib, only those deflected from their sagit-
tal direction make an exception. Some of those shot with rifles fall
down at once as if dead. This is in many cases only the result of shock,
and the injured person comes to shortly. Other patients hit by a bullet
while running, are unaware of it, and keep on running; usually, however,
the symptoms are not inconsiderable. The injured person can no longer
keep himself erect, becomes pale and trembles, and has an anxious expres-
sion of the face; cold sweat covers the forehead, and the extremities be-
come cool, the voice weak, lips livid; irritating cough and labored respira-
tion follow. Respirations are superficial, short and frequent, pulse weak,
small and irregular. The patients sometimes complain of violent pain in
abdomen and chest, and throw up much blood.

As to the location of bullets we have to mention that owing to the
high velocity of modern rifle-balls the bullet usually goes through, a fact
which is proven if we find a hole of exit. If the bullet, especially from
revolvers, does not leave the body, it is very hard to localize and still
harder to extract it.

X-ray photographs are of value only if taken en face and in profile.
Usually no attempts to locate a bullet should be made, as the presence
of bullets is usually borne very well.

If the deeper layers of a penetrating wound of the chest have become
infected (which is more frequent with dagger wounds than with shot
wounds), empyema results, and abscesses, and possibly gangrene of the
lung. In the famous case of thoracoplasty of Schede the entire left lung
had become gangrenous from an overlooked rubber drain, which was
used for draining empyema. In the later course of these injuries the
patients frequently develop tuberculosis, their resistance against this
invasion apparently having been impaired.
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DISEASES OF THE THORACIC WALL.

Congenital deformities of sternum and ribs are rare. Comparatively
most frequent is an abnormal number of ribs, either by decrease or
increase. A supernumerary rib occurs (usually bilateral) at the seventh
cervical vertebra. The symptoms are those of irritation of the brachial
plexus, viz., neuralgic pains radiating through the entire arm, par-
esthesias in form of numb feeling or formication (feeling of running ants).
The function of the arm may be greatly impaired, although paralysis
has not been observed. The diagnosis is easy: instead of the normal
cavity above the clavicle we find a bulging lump, which presents pulsa-
tion to the eye and touch. The pulsation comes from the subclavian,
and the bulging is produced by a bone-hard tumor the width of a finger
above the clavicle. The tumor is immovable, painless, and covered by
normal skin. The symptoms may be increased by carrying heavy loads
on shoulder-straps. The differential diagnosis has to take into consid-
eration only exostosis of the first rib, which may produce similar symp-
toms. The z-ray picture is of great value. The diagnosis is important,
as resection of the supernumerary rib relieves the patient at once.

Acquired deformities of the thorax are due either to rickets or to
deformities of the spine, produced either by organic or static diseases of
the same. Cf. Spine.

Inflammations of the Thoracic Wall.

Furuncle and carbuncle of the back show no symptoms differing from
those already mentioned under the carbuncle of the neck. A place of
predilection for carbuncle is the back, only that of the neck being more
frequent. The carbuncle of the back is always to be considered a seri-
ous affection. It is of much larger size than one would expect from the
comparatively small central area. It forms a cone with a very broad
basis, as the operation of extirpation shows. It has a great tendency to
attack the deeper tissues and quite frequently muscles, fascia, and
neighboring bones are destroyed. It is more frequent in elderly people,
and is very often due to diabetes. Early operation is strictly indi-
cated.

Phlegmons of the thorax are rare, but must not be overlooked, as

they have a tendency to spread over large areas, so that the septic infec-
7
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tion may prove too much for the patients. They usually start from
suppurative glands of the axilla.

Abscesses of the thorax may either start from the soft parts of the
wall of the thorax, or be due to perforation of abscesses from within,
like empyema, pleuritic abscesses, or abscesses of the lung.

Diseases of the Ribs and Sternum. Osteomyelitis of the ribs is
not so rare as has been assumed; typhoid fever is especially respon-
sible in a number of cases for this infection. It is usually localized at
the anterior end of the ribs. The clinical symptoms are those of any
other osteomyelitis.

Tuberculosis of sternum and ribs is quite frequent, and usually occurs
in middle life. It may start either from a focus in the bone itself or from
the periosteum. Fistulas usually form after a short time, the pus and
granulations always breaking through to the outer wall, and very rarely
only inward. If fistulas are in existence, the probe finds the raw bone
without difficulty, except in cases of burrowing abscesses. The granula-
tions and wall of the fistula show the typical tubercular appearance.

Syphilis of the ribs and sternum is not rare in the tertiary period.
It starts from the periosteum, and shows in the rib a spindle-like tumor
of large size, which may be mistaken for other tumors.

For differential diagnosis it is said that the syphilitic pus is more
stringy and homogeneous, while the tuberculous abscesses show more
caseous, flaky contents.

Actinomycosis of the wall of the thorax can be diagnosed with cer-
tainty only when the typical druses containing the radiate form of acti-
nomyces have been found with the microscope. It is enough to suspect
actinomycosis from the irregular formation of multiple abscesses, the
microscopical examination must do the rest. They either have a ten-
dency to grow inward toward the lungs, or are the result of a perforating
growth from within outward.

Intercostal neuralgia is either a primary affection of the intercostal
nerves after colds or acute infectious diseases, or the result of deforming
processes of the spine. The pain is usually confined to one side, but
several nerves are generally affected. The pain starts in the back and
follows the course of the rib. It may be so severe that the patients are
afraid to breathe. Surgical interference, as stretching of the exposed
nerves, or resection of the same, is therefore indicated and has given
good results.
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Tumors of the Wall of the Thorax.

The entire series of benign and malignant tumors may occur in the
wall of the thorax.

Navi are quite frequent on the back and chest; very often they are
dark brown and covered with hair. They require surgical interference
by extirpation or treatment with z-rays, purely for cosmetic reasons.

Atheromas and dermoids are quite frequent, still more so the lipomas,
which sometimes reach extremely large size.

Of interest are the keloids, especially the keloids developing on scars. Keloids.
They represent a thickening and hardening of a formerly normal scar,
producing a tense ridge with knobby surface of pale red or grayish color.
A special individual predisposition seems to be necessary for the forma-
tion. They are very frequent after burns. In spite of their absolutely
benign fibromatous character, they show a great tendency toward re-
currence after extirpation, from which fact the rule has been derived to
leave them severely alone.

Besides the simple fibroma, fibroma molluscum may be observed.
It starts subcutaneously from the sheath of the nerves; is soft, and is
always multiple.

The enchondromas of the ribs and sternum are closely related to the
sarcomas; and for their tendency to assume a large size and grow into
the depth, their early extirpation is indicated.

Of the malignant tumors, both sarcoma and carcinoma occur, the cancer.
latter being usually secondary. A superficial scirrhus of the mamma
sometimes involves large areas of the chest-wall, and is then called can-
cer en cuirasse.

DISEASES OF THE BRONCHI AND LUNGS.

In bronchiectasis (bronchial dilatation) we distinguish the cylindri-
cal and saccular bronchiectasis, the former being usually multilocular.
They are of less surgical interest. Great bronchiectatic cavities near the
chest-wall give the physical signs of lung cavities, tympanitic sound on
percussion, change of sound with opening and closing of mouth, bruit de
pot félé (cracked-pot sound). Iixtensive gangrene causes dulness on
percussion, and we hear bronchial respiration, numerous moist rales.
A gangrenous cavity gives a tympanitic sound on percussion, amphoric
respiration, moist rales. The expectoration is usually very abundant Natureofsputum.
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(mouthful expectoration), especially in the morning. It usually has a
stale, sweetish odor, but may be fetid. On standing it exhibits a dis-
tinct division into three layers: an upper frothy muco-purulent layer,
a middle muco-serous, and a lower purulent layer. Pulmonary hemor-
rhages are not infrequent; characteristic of them is the constant absence
of tubercle bacilli and of elastic fibres. The differential diagnosis from
abscesses of the lung, which have perforated into the bronchus, is based
on anamnestic points.

An operation is indicated, if the disease is only unilateral, if large
cavities are proven beyond doubt to be superficial, and if the secretion
is stagnating.

In cases of multiple bronchiectasis, resection of several ribs without
opening of the pleura, to permit sinking of the chest-wall and the affected
lung-parts under it, may be indicated.

The risk of the operation is still very great. Mortality amounts to
twenty-five per cent, a percentage almost contraindicative, as patients
with bronchiectasis in many cases reach great age.

Gangrene of the Lung.

Gangrene of the lung develops most frequently immediately after
pneumonia; it may be either circumscript or diffuse.

In pneumonia patients the suspicion of gangrene is justified, if the
expectoration becomes more abundant and of repulsive penetrating
odor, if the temperature rises again, and coughing increases. The pene-
trating stench of the copious sputum is characteristic. It settles in three
layers; the lowest one containing grayish yellow and sometimes pig-
mented long shreds of lung, which shows under the microscope the con-
stituents of the parenchyma of the lungs—a decisive factor in distin-
guishing between pulmonary gangrene and simple fetid bronchitis.
Profuse hemorrhages of the lung are rare. Physical examination gives
signs of infiltration or cavity formation. The localization is much
more difficult, also the decision whether the focus is solitary or multiple.
Proof of cavernous symptoms and radiography are of value. Probatory
puncture is strongly contraindicated, because of the danger of infection
of the pleural cavity. If circumseribed gangrene is diagnosed with cer-
tainty, pneumotomy is indicated.

If the symptoms of cavity formation are lacking, the diagnosis can
be verified if:



INJURIES AND DISEASES OF THE CHEST. 101

1st. We find a circumscribed dulness, especially in the lower lobe,
which is surrounded on all sides by normal lung-sounds on percussion.

2d. If abundant parenchyma shreds are found in the sputum ex-
pectorated.

3d. If the radiogram shows a shadow exactly at the point indicated
by physical examination.

Obstinate high fever with chills necessitates operation, even if the
focus is not very superficial; and complicating empyema requires imme-
diate interference.- Adhesion of the two pleuras improves the chances
of operation.

The prognosis is the better the sooner the operation is done. The
percentage of mortality is forty. If cure ensues, it is complete and
lasting.

Abscesses of the Lung.

Abscesses of the lung produce general and local symptoms; of the
former the most important one is the practically continuous fever. If
an abscess is the result of pneumonia, high temperatures either keep
right on or set in again after the crisis. At the same time, or soon after-
ward, copious, putrid, cream-like secretion of sweetish odor is evacuated
per os in jets. The microscope shows numerous elastic fibres, shreds of
parenchyma, as long as an inch or more, crystals of hematoidin and
of fat.

Physical symptoms of cavity may develop only during the course of
observation. Of special importance is the change of the percussion
sound after copious expectoration. If the walls of the abscess collapse,
cavity symptoms are lacking. If after pneumonia a circumscribed dul-
ness exists, surrounded by normal lung-sound, if the expectoration is
very copious, putrid, accompanied by constant fever, and if the radio-
gram shows a shadow at the place of dulness, an abscess is highly probable.

Operation is indicated without delay, as soon as the presence of a
solitary acute abscess or a number of neighboring abscesses in one lobe,
which do not heal spontaneously in the normal time (from three to ten
weeks), is established. If we find adhesion of the pleuras, the operation
is easier. Puncture of the abscess is strongly contraindicated.

The results of the operation are 73 per cent cured in acute cases, 27
per cent mortality. In chronic cases 51 per cent cured, 23.5 per cent
improved, and 25.5 per cent dead. In a number of cases the abscess
heals spontaneously after perforation into the bronchus.

Symptoms.

Diagnosis.
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Tuberculosis of the Lungs.

If we can prove, with some probability, a tuberculous affection of
advanced degree confined to one upper lobe, immobilization of that part
by thoracoplasty is worth trying, and permitted according to the present
state of our knowledge.

Echinococcus of the Lung.

The varying and indistinet symptoms of echinococcus can be cor-
rectly interpreted only when the echinococcus cysts are coughed up, or
at least when parts of them, like the membranes or the hooklets, are
found in the expectoration, or in the fluid gained by probatory puncture.

If the fluid is as clear as water, free of albumin, but rich in chloride
of sodium, the diagnosis is certain. Sometimes echinococcus in other
organs exists at the same time.

Opening of the sac by pleurotomy or pneumotomy is indicated if echi-
nococcus has been proven and located, if not situated too deeply; if the
sac has suppurated, operation ought to be done as early as possible.

Operation has still to be considered a very serious one. ~ Without
operation there is a mortality of about sixty per cent.

Actinomycosis of the Lung.

Clinically it may show the exact symptoms of tuberculosis of the
lungs. The differential diagnosis becomes certain only by the micro-
scopical proof of the presence of actinomyces. This is possible only
when the skin of the thorax over the affected area shows actinomycosis.
Until the process has grown through the wall, the affection of the lung
must have made such progress that the prognosis of surgical interference
cannot possibly be very good. Nevertheless, opening and scraping out
of abscesses has effected a cure in some cases.

DISEASES OF THE PLEURA.
Pleurisy and Empyema.

Although the occurrence of primary pleurisy has been claimed,
pleurisy is either a secondary disease, propagated from diseased neigh-
boring organs, as the lungs, mediastinum, or subdiaphragmatic abdom-
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inal organs, or it is a metastatic result of severe general infectious dis-
eases, like acute articular rheumatism, diphtheria, etc. Besides that, it
may be the result of general dyscratic diseases, as nephritis, gout, scurvy;
in this latter case it is more correctly called hydrothorax. Only the
pleuritic effusion is of surgical interest. Of the clinical symptoms the
pleuritic pain is most frequent. Its intensity need not be parallel with
the extent of the disease. Coughing is very frequent and, like the
pain, intensified by deep inspiration. There is only scanty expectora-
tion. Respiration is usually shallow and frequent. Fever mostly ac-
companies pleurisy, but is usually not very high; the pulse is commonly
a hundred or more; in some severe cases its strength and tension are
much diminished.

The amount of urine is decidedly diminished as long as the effusion
increases or is stationary. The total amount for twenty-four hours is
sometimes not over eight or ten ounces, of high concentration, about
1024 to 1028.

An effusion of 250 c.c. in adults, of 100 c.c. in infants, can be proven
by percussion. Dulness on percussion shows differences, if the exuda-
tion has taken place while the patient was up and about, or lying flat
on his back, or on the affected side—the latter a position frequently
assumed by patients as least painful. In ambulatory cases the dulness
reaches its highest point next to the spine, and sinks toward the axilla.
If acquired with patient in dorsal position, dulness may be found only
in the back; in lateral position it reaches as high as the axillary line.

Large exudations displace the heart and liver. An important symp-
tom is the increased size of the affected side of the chest (it has to bhe
remembered that the left side is normally a quarter to a half inch smaller
than the right). Changes in dulness in pleuritic effusions may occur
with the changes in the patient’s position, but are absent if adhesions
have formed.

Auscultation always gives a diminished respiratory murmur over the
pleuritic effusion, which first sounds vesicular, later on, bronchial. The
pleuritic friction sound is present only at the upper boundary, where the
two pleural surfaces meet. '

On auscultation, the voice sounds bronchophonic and sometimes
bleating. In clear effusions whispering can be heard distinctly through
the thorax, but not in empyema (this does not hold true in all cases).
Vocal fremitus is always diminished, in marked cases entirely absent.

If pyogenous bacteria invade the pleural fluid, it becomes purulent

Pleuritic effusion.

Effusion varies ac-
cording to posi-
tion of patient.

Auscultation,

Empyema.



Endothelioma ;
inoperable.

104 SURGICAL DIAGNOSIS.

and empyema ensues. The nature of the exudation can only be ascer-
tained by probatory puncture, which ought to be applied in every case
(with the usual precautions).

Indications for Operation.

Serous effusions ought to be emptied by aspiration when the life of
the patient is in imminent danger, or if the fluid does not become ab-
sorbed. If possible, evacuation should not take place too soon, as the
pleuritic sac will then only fill again. The operation is not without
great danger, especially if too large quantities are emptied suddenly.

In empyema, the only proper operation is resection of one or two
ribs, followed by drainage. It is to be performed as soon as presence of
pus has heen established, except in children, where the indication is not
so stringent. It is contraindicated in empyema with florid phthisis.

In case of total empyema of long standing, where the lung is com-
pletely compressed and retracted toward the hilus, Delorme’s operation
is indicated, which is an extensive thoracoplastic procedure, that per-
mits the sinking-in of the door-shaped opening and removes at the same
time the pseudo-membranes of the lung, permitting its expansion. I
subjoin photographs of one of my cases (Plates 7 and 8), in which I
operated for total empyema of twenty-one months’ standing. The
marked scoliosis is partly the result of neglect, as the case escaped my
observation for over a year after operation.

Tumors of the Pleura.

Of these only endothelioma is of importance. The symptoms are
those of pleurisy; radical treatment is impossible; only symptomatic
treatment, as evacuation of the secondary effusion, is feasible. Even
that is to be postponed as long as possible.

DISEASES OF THE MEDIASTINUM.
Suppurative Inflammation of Mediastinum.

It is due to propagation from an inflammation of neighboring organs,
or to metastasis, or to trauma. Tuberculous infection is the most fre-
quent, next, by pus progressing from the neck, or mouth, or spine.



KILIANIL PLATE VL

RESULT OF DELORME'S OPERATION FOR TOTAL EMPYEMA

of twenty-one months’ standing. Photograph taken two vears after opera-
tion. Note scoliosis.
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RESULT OF DELORME’S OPERATION FOR TOTAL EMPYEMA.
Skiagram of Patient shown in Plate VI.






INJURIES AND DISEASES OF THE CHEST. 1056

Lues, erysipelas, and typhoid may produce metastases. Apparently the
collection of pus in the anterior mediastinum is greater than in the
posterior.

The symptoms of this comparatively rare disease are, besides those
of the original disease, pain of a pulsating character; the sternum be-
comes tender and its integument red and cedematous. The radiogram
shows an enlarged shadow. Dulness in the first and second intercostal
space. Besides this, symptoms are observed which are due to the com-
pression of the neighboring organs, the trachea, cesophagus, recurrent
nerve, and heart.

The indication for operation is given as soon as it is possible to prove
the probability of suppuration of the mediastinum. Even if the opera-
tion as such is a success, the disease may lead to death.

Tumors of the Mediastinum.

They may be primary or secondary.

Only the primary tumors are of surgical interest, for obvious reasons,
and of these, especially the benign tumors which are, however, rarer
than the malignant ones. The benign tumors are endothoracic strumas,
dermoid cysts, fibromas, and lipomas.

The symptoms are somewhat similar to those of inflammation of
the mediastinum. Of local symptoms we have to mention enlargement
of the veins of the anterior thoracic wall, sometimes cedema. The tumor
is occassionally palpable from the jugulum:; an intrathoracic struma is
nearly always connected with the upper struma by a cord which can
be clearly felt. The compression symptoms are the same as mentioned
above. Pleural effusion has been observed frequently; also bulging of
the thoracic wall, especially with dermoids.

Dermoids can be diagnosed either by probatory puncture (with not
too fine a needle), or by examination of the secretion of a freshly estab-
lished fistula, in which the contents of the dermoid are then found.

Great difficulty exists in differentiating these tumors from aneurism
or circumscribed empyema.

The operation is indicated as soon as the diagnosis of a benign tumor
can be made out with any probability.

Therisk of the operation is, because of the locality, very great.
Nevertheless, quite a number of successful removals of benign tumors
are known.

Symptoms.

Symptoms.

Dermoids.



Diagnosis.

INJURIES AND DISEASES OF THE HEART AND
VESSELS.

INJURIES TO THE PERICARDIUM.

Injuries to the pericardium alone, not involving the heart, are pos-
sible and have been observed, but only by rare accident the pleura is
not injured at the same time. If no serious hemorrhage into the peri-
cardial space takes place, the symptoms are so slight that a diagnosis
is impossible and the prognosis very good, unless pericarditis ensues
through infection, which may not make itself apparent until even a
month after the injury.

But in the more frequent cases where heematopericardium is formed,
the manifold symptoms of compression of the heart, also called heart
tamponade, are very striking. The heart becomes highly excited, its
beat irregular and intermittent; dangerous dyspncea, and frequently
death soon results.

A sure diagnosis is practically impossible, especially in the beginning.
The principal aids are the heematopericardium and the site of the outer
wound. The sounds of the heart are frequently hardly audible, or only
as from a distance, while in some cases they are normal, according to
the amount of blood in the pericardial sac. Distinct friction sound is
frequent.

If the pleura is injured at the same time, pneumopericardium is
formed, indicated by a tympanitic sound.

The prognosis is not altogether bad, forty-five per cent of the rec
ported cases having resulted in cure.

The question of operative interfercnce, in the form of suture of the
pericardium, is still an open one, and tamponade and drainage ought to
be recommended as the safer procedure.

INJURIES OF THE HEART.

Wounds of the heart are either superficial or penetrating, in the latter
case they open one of the heart cavities. Besides sharp instruments,

bullets, fragments of bone, etc., blunt force may be responsible for the
106
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wound of the heart, causing traumatic rupture. The heart can be per-
forated by a ball without a wound of the pericardium.

Naturally only those cases not at once fatal come to clinical observa- Disgnosis aim-
tion. The precise diagnosis is exceedingly difficult. It becomes proba- eutt
ble from the situation of the wound, the nearly always present heemato-
pericardium with more or less dulness, and dislocation of the heart,
the superficial, very frequent respiration of eighty or more, the moving
of the ale of the nose, the paleness, irregular heart’s action, anxiety
and restlessness, the small irregular pulse, pains in the rcgion of the
heart, cyanosis, and frequently the peculiar collapse. Sometimes the
outer wound pulsates. In a number of cases suture of the heart has
effected a cure.

DISEASES OF THE PERICARDIUM.

Pericarditis is analogous to pleurisy. It is most frequently caused
by articular rheumatism, tuberculosis, and pleuropneumonia. Besides
that, septic infectious diseases may produce pericarditis.

The inflammation may either be dry or result in effusion which may
be serous, hemorrhagic, seropurulent, or putrid. The quantity may
reach 1500 c.c. or more.

The principal symptom is friction sound, not entirely synchronous symptoms.
with the action of the heart, depending upon respiration; it is increased
by pressure of the stethoscope on the thoracic wall. The dulness over
the heart is broadened and reaches the left side over the apex-beat.
Frequently, besides pericarditis, pleurisy is present.

Sometimes a differentiation of pericardial sounds from intracardial
sounds is difficult, if dilatation of the right ventricle exists. In doubt-
ful cases the slow but constant increase of the dulness and the striking
incongruence between absolute and relative dulness is decisive.

The opening of the pericardium is indicated absolutely, if the heart ndication for

operation.

is in peril of being paralyzed by a large exudation. Iven small exuda-
tions necessitate operation, if they are of putrid character. Only ir-
reparably developed organic diseases form a contraindication for the
operation, while the general poor condition of the patient, even if he
is apparently in ertremis, does not prevent the operation, as general
narcosis is not necessary.

The risk of the operation, while great, must not' be overrated, about
fifty per cent of extreme cases having been cured.
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ANEURISMS.

The aneurisms in question, according to their frequency, are in
descending order: aneurism of the aorta ascendens, of the arch, of the
thoracic aorta, and finally of the abdominal aorta. The aneurisms
named first are of interest to us.

Subjective symptoms are pain and stenocardiac attacks; the objec-
tive symaptoms are those of compression and displacement of neighboring
organs, and the formation of a pulsating tumor.

Striking accentuation of the first and second sounds over the course
of the aorta and bruits are always suspicious for aneurism. Dulness
in the first and second intercostal spaces beside the sternum, strong pul-
sation in the jugulum, pulsatory lifting of the upper end of the sternum,
and pulsation on the right side of the manubrium, are important symptoms
of aneurism. Paralysis of the left vocal cord or of the recurrent nerve is
frequent, also pulsatory circumscript bulging of the wall of the trachea,
bronchostenosis of the left side, and pulsating movement downward of
the larynx during systole, and more or less pronounced stenosis of the
cesophagus.

If the sternum and ribs are eroded, the aneurism protrudes as a hemi-
spherical pulsating tumor.

Bronchostenosis (common in sac-like aneurisms of the arch) pro-
duces stridor. The vesicular sound of the left lower lobe is diminished
and-the left lung does not follow in respiration.

The diagnosis is not very difficult, at least of those cases pronounced
enough for operation. A simple atheroma of the aorta does not pro-
duce erosion of the sternum. Only vascular tumors may present diffi-
culties for differential diagnosis; they have as specific symptoms strongly
developed veins of the thorax wall and, if there are malignant swellings
of the glands, cachexia and low systolic or diastolic sounds over the
tumor. Aneurisms show besides the vibration of the tumor an expan-
sive pulsation.

Strict indication for operation is not very easy to lay down. While
the disease if left to itself practically invariably ends fatally by rupture,
operations do not show much chance for cure, but only for improvement.
The ancurism is operable if it is not situated too deep, and if it is adja-
cent to the chest-wall. The indication for operation will depend on how
the patient feels. If the suffering is unbearable, an operation, even with
only a slight chance, is permitted.
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Subcutaneous injection of gelatin is feasible in all cases, except in
presence of nephritis. If the aneurism is bulging out, other vascular
changes not too far progressed, and the tumor of the vessel pedicled,
acupuncture, galvanopuncture, introduction of foreign bodies, or Bras-
dor’s operation, is to he employed.

OTHER DISEASES OF THE VASCULAR SYSTEM.

Anasarca, dropsy. General @dema, due to diseases of the heart and
kidneys (not those of cachectic nature), may achieve such dimensions
that surgical interference to improve the condition of the patient be-
comes a necessity.

If diuresis is insufficient and diaphoresis inapplicable, and the con-
dition of the patient requires prompt removal of the cedema, puncture
of the skin is indicated. Besides this, hydrops, persistent in spite of
internal medication, may necessitate puncture of the skin or incisions
to relieve the discomfort of the patient.

The operation is not without danger; too large quantities with-
drawn at once may be fatal, even on the second or fourth day. Besides
this, frequent scarifications of the skin may possibly hasten amyloid de-
generation. The operation very frequently saves the life of the patient,
and sometimes is of lasting effect.

VENESECTION.

I wish to include here the indication for venesection, an operation
formerly very common, then given up entirely, and now again coming
into usage. The purpose of bleeding can be twofold, either to remove
toxic products, or te relieve pressure in the vascular system.

Intoxications are treated by venesection if the blood is laden with
poison, such gases as hydrogen sulphid, illuminating gas, carbon dioxid,
prussic acid, laughing gas, ete. In such cases it is usually to be fol-
lowed by saline infusion. In insolation it is employed to advantage
after general medication has failed, and especially if convulsions set in.

In acute attacks of uremia, venescetion may save life. -

In eclampsia, liberal venesection is indicated as a preventive meas-
ure, as well as after establishment of eclampic convulsions after sponta-
neous or artificial delivery.

Pneumonia may necessitate bleeding in beginning cedema of the

Indication for
operation.

When is bleeding
indicated ?
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lungs, if the heart seems to succumb, which is indicated by the second
pulmonary sound becoming weaker. .

In concussion of the brain or fracture of the base of the skull, vene-
section has been applied with success to reduce the hyperemia of the
brain.

INJURIES AND DISEASES OF THE DIAPHRAGM.

As a congenital deformity, a small opening in the diaphragm may
exist, which may give cause for the formation of an epidiaphragmatic
hernia of the abdominal organs into the epidiaphragmatic space. The
symptoms, if present, are those of intestinal incarceration and can
rarely be made out with any certainty.

Of the injuries of the digphragm the most frequent, besides wounds,
is its subcutaneous rupture. It is either the result of the contusion of
the chest, or it may be torn during vomiting, or in labor. Irequently
the rupture is the result of a congenital predisposition. Any of the or-
gans contained in the abdominal cavity may enter the chest, especial-
ly the stomach, part of the colon, part of the liver, the spleen, etc.
The only typical symptom is the partly involuntary, partly voluntary,
cessation of diaphragmatic (abdominal) respiration.

Percussion may disclose tympanitic resonance in the chest.

Surgical diseases of the diaphragm are so rare that their description
may be omitted.

INJURIES AND DISEASES OF THE MAMMA.

CONGENITAL DEFORMITIES.

In rare cases supernumerary nipples and glands have been observed;
the latter either follow the “mammary line,” or are situated on the
shoulder, back, over the deltoid, or thigh. During pregnancy the ac-
cessory glands swell and hurt. Surgical interference may be desired by
the patient for cosmetic reasons, or for relief from inconvenience.

INJURIES OF THE MAMMA.

They show no peculiarities, and the wounds of the mamma, owing to
the rich vascularization, heal promptly.

Traumas of blunt force lead frequently to the formation of cysts,
and create a predisposition for development of cancer in later years.
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DISEASES OF THE NIPPLE.

Fissures of the nipples during nursing occur very frequently. They
are characterized by extreme painfulness, preventing further nursing of
the child, and very frequently forming a source of infection.

Subacute eczemas, forming thick scabs, deserve the attention of
the surgeon, as they may cause, besides the primary infections, the de-
velopment of Paget’'s disease: under piercing pain the nipple becomes
intensely red and presents a finely granulated appearance, as if the
epidermal surface had been lost. In some cases the eczema shows a
similarity to psoriasis or lupus; after a course of one year, or one or
two years, cancer of the gland develops.

INFLAMMATION OF THE MAMMA,

In puberty, girls as well as boys show painful swelling of the mam-
mary gland, which disappears after two or three weeks. In some cases
this inflammation ends in suppuration.

A similar mastitis occurs in young girls at the time of menstruation.

Shortly before or after the menopause, some women show a sub-
acute inflammation leading to the formation of nodules and infiltration.
By fibrous degeneration and shrinking the mammilla is drawn in; the
similarity with cancer is evident and has to be kept in mind. This
state, without any special treatment, disappears after the lapse of a few
weeks.

Puerperal Mastitis.

By far the most frequent and important inflammation of the mam-
mary gland occurs during nursing, especially in the first four weeks.

There is a mild form of mastitis produced by stasis without any
external infection. The breast becomes hard, the skin slightly red-
dened, and the swollen lymphatic ducts can be traced into the axilla.

The more serious form is caused by inflammation from the surface.
It may be either superficial and run its course as phlegmonous ery-
sipelas, or attack the interstitial tissue of the gland, or the glandular
tissue itself. High fever is always present, sometimes initiated by a
chill. The breast becomes very painful, nursing is impossible, the gland
and its integument show all the signs of acute inflammation. Later on
palpation shows a pit in the gland at the place where suppuration and

Eczema.

Subacute inflam-
mation.

Severe form.
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perforation will take place. Early diagnosis is important to insure
prompt incision, even before formation of an abscess. In some cases
the inflammation leads to the formation of a milk fistula or cyst.

Sometimes the mastitis becomes chronic, forming a number of small
and larger cysts, necessitating the amputation of the breast in spite of
its benign character.

Of the superficial inflammations of the mamma, tuberculosis is the
most important one, which may either develop as a circumscribed cold
abscess or appear in a more disseminated form, with isolated tubercu-
lous nodules which run together later on. The diagnosis is the easier,
the more advanced the disease is. If fistulas are formed, they assume
the typical tuberculous character. Microscopical examination will
verify the clinical diagnosis.

Mastodynia, Neuralgia of the Mamma.

It is necessary to know that sometimes neuralgic pains occur in the
breast, which are intense and of shooting character, without any appar-
ent cause. Frequently hyperasthesia is present. Sometimes disorders
of the genital apparatus exist, or the pains are due to intercostal neu-
ralgia, or indurations of some of the nodules of the glands are to be felt,
which prove frequently to be neurofibromata. Exact observation is
necessary to be able to prove the absence of carcinoma.

TUMORS OF THE MAMMA.

Pure hypertrophy of the mamma is always bilateral, and develops
either at the time of puberty or during the first pregnancy. Sometimes
the breasts assume excessive size.

Fibro-adenomas of the breast represent the only benign tumors of
the gland. They cause no pain, and vary in size from that of a hazel-nut
to that of a man's head. They are encapsulated (and therefore freely
movable as long as they are small), dense, and hard, usually of round
form and smooth surface. They never become adherent to the skin or
the pectoral fascia. The axillary glands do not become involved. Even
after long standing they never perforate the capsule.

Sarcomas occur in all different forms—soft, hard, and cystic; the
latter and the spindle-cell sarcomas grow comparatively more slowly,
the round-cell sarcomas very rapidly. All ages, from puberty on, are
subject to their formation. The axillary glands are frequently not in-
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volved until the very last. Frequently only the microscopical examina-
tion after extirpation shows the sarcomatous character of the tumor.

Carcinoma of the Breast.

The breast holds the second place in point of frequency as a site for
cancer in women, being surpassed only by the uterus. It is never ob-
served until after puberty. Carcinoma of the breast, like all other can-
cers, is decidedly on the increase. As to the etiology, it is significant
that the carcinoma of the breast of sterile women represents only ten
to sixteen per cent of all cancers of the breast. Chronic inflammation
and mechanical irritation are quoted as etiological factors.

Trauma is surely in many cases a predisposing cause, and the cancer
then frequently starts from a blood extravasation, the result of the
injury.

Hereditary disposition surely is of much less importance.

The age most affected is the fourth and fifth decennium, especially
the years between forty-six and fifty-one. White women are more fre-
quently the victims of carcinoma than those of the colored race in the
proportion of two to one.

Carcinoma of the breast rarely comes to the observation of the
physician in its very first stage, as the beginning of the disease is not
accompanied by pain, and at that time only by chance a small lump is
detected by the patient in the breast.

Later on lancinating pains represent the first symptom; then palpa-
tion shows a hard nodule with uneven lumpy surface. This nodule is
not movable, and its fixedness in the gland is under all conditions a very
important sign of the malignity of the growth.

Another important symptom is the fact that the nipple is drawn in,
but this is not pathognomonic, because all processes of the breast pro-
ducing shrinking of tissue have the same effect. The symptom is of
value if present, but its absence does not speak against cancer.

The involvement of the axillary glands is a very uncertain sign, as it
will exist only after the lapse of an indefinite period, and its detection
depends entirely upon the experience of the examiner.

"To examine the axillary glands the arm has to be adducted to the
thorax, not elevated; the pectoral muscle has to be relaxed. The other
side should be examined too. Pain in the arm indicates the presence of
swollen glands. The first gland to be enlarged is the one under the

lower edge of the pectoral muscle at the level of the third rib.
8

Ettology.

Frequency.

First symptoms.

Examination of
axillary glaunds.
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The palpation of the breast shows usually a single nodule, most fre-
quently in the upper and outer quadrant.

To reiterate briefly: the diagnosis of carcinoma is certain, if we find a
dense, hard, immovable nodule in the mamma with the skin adherent, if
the nipple is drawn in and the glands of the axilla are enlarged. In later
stages cachexia is evident, which sometimes appears rather early, and is .
shown by the pale, yellow, sallow complexion, accompanied by emacia-
tion. As mentioned before, the affection of the glands is the most un-
reliable symptom, and their detection, especially in fat individuals,

TABLE OF INFLAMMATIONS AND
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is extremely difficult even to the experienced examiner.
where the diagnosis of cancer is certain, not only the entire breast, with
the skin over it, must be amnputated, but the axilla has to be cleaned
out thoroughly, whether enlarged glands are apparently present or not.

The later course of cancer is characterized by ulceration, with a fur- vLater course.

ther involvement of the glands.
Pressure on the vessels of the arm ensues, with severe disturbances

of circulation.
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In all cases

In rare cases cancer of the male mamma has been observed.

TUMORS OF THE BREAST.
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‘Total lesion.

INJURIES AND DISEASES OF THE SPINAL CORD
AND ITS MENINGES.

I describe the injuries and diseases of the spinal cord and meninges
before those of the spine, to avoid repetitions later on. Most affections
of the spine become important by their influence upon the spinal cord.

The surgically important affections of the cord and its adnexa mostly
represent total or partial interruption of continuity, especially such as
are confined to one or two segments.

The actual interruption of continuity occurs by tearing, crushing,
or shot or stab wounds.

In contusion usually the nervous elements of the spinal cord are more
affected, while the outer form of the cord and the meninges are more or
less preserved.

In compression we have to deal with abolition of the efficiency of
nervous elements.

For practical purposes it is important to differentiate the complete
from the partial interruption; of the latter the unilateral lesions are so
characteristic and of such frequent occurrence that they deserve special
mention.

Total lesion is usually traumatic and sudden; either the cord tears
apart, or is crushed. Slow compression very rarely leads to complete
destruction, death usually occurring before the compression has become
complete. From the moment of the accident the conduction from and
to the regions, whose nerves are given off below the injured segment, is
completely interrupted. Therefore we find—

1st, complete ansthesia.

2d, absolute paraplegia.

All tendon reflexes are gone, but no atrophy or degenerative reac-
tion follows.

From vasomotor paralysis, intense hyperemia of the lower extrem-
ities ensues, producing an@mia of the internal organs.

This has a serious effect on the kidneys.

The bladder and the rectum are completely paralyzed and anes-
116
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thetic. Retention of urine in the first week is followed by incontinence.
After a short time cystitis develops, usually brought about by catheter-
ism.

Retentio alvi is followed after awhile by incontinentia. The abdom-
inal muscles being completely paralyzed, evacuation of the rectum is
exceedingly difficult.

Another very important symptom is the decubitus. The formation
of bed-sores is due to trophic disturbances.

The unilateral lesion has, in contrast to total lesion, a compara-
tively good prognosis, and usually begins to disappear one or two weeks
after the injury. Bladder and rectum are usually not affected, but if
they are, the symptoms disappear entirely within ten to fourteen days.

The muscular sense is lost on the affected side.

There is hyperasthesia on the injured side to touch, pain, and tem-
perature.

On the sound side there is hyperalgesia and thermohyperasthesia,
while the muscular sense is intact.

Injuries above the first dorsal segment show, besides the symptoms
mentioned, paralysis of the oculopupillary fibres of the sympathetic
nerve of the same side.

It is impossible to describe all the different symptoms according to
the site in which the pathological condition exists. It must suffice to
give the following table (pp. 118-119).

Injuries and diseases of the 1mmeninges have in common either hem-
orrhage or inflammation. The inflammation may either be external
pachymeningitis or intradural meningitis.

All these conditions are characterized by symptoms due to the affec-
tion of the intradural nerves and the roots perforating the dura. Irri-
tation of the sensory nerves causes pains in the back, which are pres-
ent even at rest, and increased by motion; therefore the spine is held
stiff. Stiffness in the neck in the form of opisthotonus or orthotonus
is always constant. The contracted muscles are tender, sometimes
spontaneously, always on pressure. .

The affection of the roots produces symptoms of excitation, as
hyperalgesia, abnormal sensations, and neuralgiform pains. The con-
tractions may be of different degree. In lighter cases motion is only
impaired, in the more severe cases it is entirely abolished.

The affection of the roots passing through the meninges is first char-
acterized by a state of excitation; later on paralysis ensues.

Unilateral lesion.

Symptoms.

Affection of roots
of nerves.
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Localization of the Functions in the Different Segments of the Spinal

SEGMENT.

2d and 8d
cervical.

4th <
cervical.

5th
cervical.

6th
cervical.

Tth
cervical.

8th
cervical.

1st
dorsal.

MUSCLES.

Sternocleidomastoid,
Trapezius,

{ Scaleni and muscles of

l the nape of the neck,
Diaphragm.

Levator anguli scapule,
Rhomboideus,
( Supra- and infraspina-
tus,
Deltoid,
Supinator longus,
Biceps.

Supinator brevis,

Serratus magnus,

{ Pectoralis major (cla-
vicular portion),

Teres minor.

.

( Pronators,

Brachialis internus,

Triceps,

Long extensors of the
hand and fingers.

Pectoralis major (costal
portion),

Latissimus dorsi,

Teres major,

Long flexors of the hand
and fingers.

L

Extensor pollicis longus
et brevis,
Small muscles of hand.

Cord.
(TABLE ACCORDING TO BERGMANN.)

SENSIBILITY OF THE
BKIN.

Nape of the neck and
occiput.

Shoulder (according to
Dana, front of shoul-
der).

Radial side of arm on
volar and dorsal face
up to insertion of del-
toid; back portion of
shoulder?

Radial portion of hand
(volar and dorsal side)
to the mesial line of
the middle finger and
up to carpus; narrow
strip on volar and dor-
sal side up to shoul-
der, adjoining the pre-
vious region.

Ulnar portion of hand
(dorsal and volar side)
from mesial line of
4th to mesial line of
8d fingers; mesial
strip on volarand dor-
sal face of arm, ad-
joining previous re-
gion.

Ulnar portion of hand
(dorsal and volar side)
to mesial line of 4th
finger; narrow strip
of volar and dorsal
side of arm up to
shoulder.

Narrow region on the
ulnarsideof upperand
lower arm, extend-
ing down to the car-
pus. (The upper part
perhaps belongs to the
2d dorsal segment.)

REFLEXES.

..................

Enlargement of pu-
pil on excitation
of the nape of
the neck (4th to
7th cervical).

Scapular reflex
(6th cervical to
1st dorsal), ten-
don reflexes of
the respiratory
muscles.

Tendon reflexes of
the respective
muscles.

Volar reflex of
hand, tendon re-
flex of respirato-
ry muscles, peri-
osteum reflex of
radius and ulna.

Tendon reflexes of
the respiratory
muscles.

Tendon reflexes.
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(TABLE ACCORDING TO BERGMANN.)—Continued.

S8EGMENT. MUSCLES.
2d to 12th Muscles of back and ab-
dorsal. domen.
1st Abdominal muscles,
lumbar. { Lleopsoas.
Sartorius,
2d Flexors of knee?
lumbar. Quadriceps femoris.
3d Rotator inward of
lumbar. thigh.
Adductores femoris,
Sartorius?
4th Abductores femoris,
lumbar. Tibialis anticus,
Muscles of calf,
Flexors of knee?
[ Rotator outward of hip,
5th Flexor of foot?
lumbar. Extensors of toes,
Peronei.
1st and 2d Flexor of foot and toes,
sacral. Small muscles of foot.
34 to 5th Muscles of perineum.
sacral.

SENSIBILITY OF THE
S8KIN.

Skin of breast, back, ab-
domen, and upper
gluteal region.

Skin of pubis.
1 Front of scrotum.

Front and inner side of
hip, inner face of leg
to ankle, inner side of
foot, outer side of hip,
groin.

r

W

Rear of hip, of thigh,
outer portion of lower
leg and foot, dorsum

[ of foot, back of thigh,

outer side of leg and

foot.

J

Skin of sacrum, anué,
perineum, and geni-
I tals.

REFLEXES.

Epigastrium re-
flex, abdominal
reflex. (Accord-
ing to Dinkler
the epigastrium
reflex belongs to
the 9th, the mid-
dleand lowerab-
dominal reflex to
the 10th to 12th
dorsal segments.

Cremaster reflex
(1st to 8d lum-
bar).

Patellar reflex (2d
to 4th lumbar).

Gluteal reflex (4th
and 5th lumbar).

Plantar reflex,
Reflex of tendo
Achillis.

Reflexes of bladder
and rectum.

NoTe.—The brackets at the left refer only to the muscles, and show in what manner
the derivation of the latter sometimes overlaps.

Hemorrhages may be either extra- or intradural. They are fre-
quently combined with injuries to the ccrd. Then the symptoms pro-
duced by the latter will overshadow the former. The blood has a ten-
dency to spread downward. The space into which the blood extravasates
is large, and can hold quite a quantity, therefore the symptoms of intra-
dural hemorrhage are slight as far as the cord is concerned, while the
root symptoms are more pronounced, and even more distant roots may
be affected.

The symptoms reach their height in a short time, in the first twenty-

Hemorrhages.
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Compression of
8pinal cord.
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four hours at the most, but may then increase from a secondary inflam-
mation. They usually last no more than four to six weeks.

Extra- and intradural hemorrhages may of course be combined.

Inflammations of the meninges may be extra- or intradural, either
occurring as a result of a wound, or transmitted by an inflammatory
process of the vertebrz.

The external pachymeningitis is frequently the result of acute
osteomyelitis of the vertebrz, or still more frequently of tuberculosis.
This inflammation produces cedema, which increases the symptoms
brought about by pressure.

The intradural meningitis is characterized by its quick spreading
over the entire cord; septic processes are initiated by a chill and show
high temperatures. In case of any doubt lumbar puncture will decide
the diagnosis. '

INJURIES AND DISEASES OF THE CORD.

Complete severing of the cord shows the symptoms described above
under the heading of total lesion.

The symptoms of a partial lesion, with those produced secondarily
by hemorrhage and degeneration, may be compared with those of the
total lesion as follows:

The total lesion exists, if after a few days the tendon reflexes in the
paraplegic region are absent constantly, if a motor paralysis of both
sides is approximately symmetrical, and if the complete sensory paraly-
8is reaches as far as the motor paralysis, and if, besides this, bladder,
rectum, and the vessels, show the above-mentioned symptoms of paraly-
sis. A partial lesion is present, if the tendon reflexes are present or
soon return, and if the sensory and motor paralyses are incongruent.
Asymmetry of the paralysis, or incomplete paraplegia, speaks for partial
lesion; also changes in the symptoms or late appearance of the same.
The diagnosis of h@matomyelia is important, as in severe cases an
evacuation by lumbar puncture may be of great value.

In one case of mine, which I have published extensively, the alarming
symptoms of compression of the cord were materially reduced by aspira-
tion of 75 c.c. of fluid blood twelve hours after the injury.

Compression of the cord and external meningitis are mostly due to
tubercular caries of the vertebre. The prognosis in these cases is not
absolutely fatal; an early diagnosis of the affection, especially in the



INJURIES AND DISEASES OF THE SPINAL CORD. 121

cervical region, may lead to an operation of great value. A good Roent-
gen picture may aid materially.

In one of my cases of laminectomy the symptoms of caries were
rather indistinct, only severe pain in the back of the head and neck and
slight symptoms of the compression were present. The z-ray picture
showed a focus in the 4th and 5th vertebre. I removed the bodies of
the 4th and 5th cervical vertebrz, whereupon the tuberculous process
stopped, and complete cure followed.

Compression of the Cord by Tumors.

Tumors of the cord and its adnexa are of great interest and impor-
tance to the surgeon, as the growth is usually of a beiign character and
therefore offers good chances for operation. They are by far more fre-
quent in the intradural form, and therefore affect the roots first, while
the symptoms of compression appear relatively late, or not at all.

The diagnosis becomes probable if, after a long time (sometimes two
years) of existence of the symptoms of excitation, slow compression
follows. The diagnosis becomes still more probable if the root symptoms
are constantly unilateral, and the cord symptoms show for a time the
character of a unilateral lesion.

Diagnosis.
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Congenital Deformities.

By far the most common congenital deformity is spina bifida.

If the formation of the medullary tube is arrested, complete closure
does not take place. The typical seat for the affection is the lumbar
and sacral region. The principal symptom is a fluctuating tumor in
this locality, of spherical or hemispherical form. The skin over it may
be normal or absent. According to the contents of the tumor, we dis-
tinguish myelomeningocele or meningocele. In a number of cases the
spina bifida is hidden by a benign tumor, like lipoma, fibroma, dermoids,
etc., which occur quite frequently in this connection, and may make the
diagnosis rather difficult.

The prognosis of spina bifida is bad, more so in the myelomeningocele,
where it is practically impossible to prevent meningitis; even if the sac
is closed, ulcerative processes may cause perforation, which may either
end fatally at once, or later on. The different forms of paralysis, es-
pecially that of the bladder,lead with certainty to death sooner or later.

In the simple meningocele, which is, in contrast to the other forms,
not accompanied by other deformities nor by paralysis, the prognosis is
slightly better, although perforation with its sequelee menaces even
those cases.

As the prognosis of these cases, if left alone, is so very infaust, radi-
cal operation for closure of the spina bifida, similar to the radical opera-
tion for other hernias, is strongly indicated, except where the defect is
too large, or the clinical symptoms of severe paralysis or complete
paraplegia speak against it.

INJURIES OF THE SPINE.

The symptoms of an injury of the spine may be threefold:

1st. The general symptoms of a severe injury, as shock,

2d. The local symptoms, and,

3d. The symptoms caused by the lesion of the cord.

The peculiar architectural construction of the spinal column modifies
122
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the usual symptoms of a dislocation or fracture in such a way, that the
bones to be examined are partly so hidden that it is necessary for us to
recall the anatomical conditions of the spine to understand the injuries
of its parts. The spine represents a system of a triple column, of which
the three constituting pillars are arranged in a triangular form: in front,
the massive pillar built by the corpora of the vertebre and their inter-
lying disks; posteriorly and laterally, the two much more slender pillars
formed by the articular processes. The capsule and ligaments connect
the constituents of these columns, 1.e., of this triple column, which is at
once exceedingly stiff and elastic. The latter quality is due to the in-
terposition of the disks in the anterior part, and to the sequence of a
double row of joints in the posterior part.

The usual separation of dislocations from fractures, as customary in
other bony parts of the body, is impossible in the description of injuries
to the spine, since, for instance, a complete dislocation of the spine is
only possible if a fracture has taken place at the same time. We there-
fore differentiate partial injuries of the spine from the total fracture
dislocations.

The examination of a patient with a probable injury to the spine,
is not only very difficult as to the determination of the exact character
and seat of the injury, but calls also for extreme caution; one single
inadvertent passive motion in handling or examining the patient may
prove fatal. Before we look, therefore, for any local symptoms of injury,
we ought to ascertain how far the cord is injured, for two reasons: first,
to prevent any undue violent movement, and secondly, because the es-
tablishing of certain nervous symptoms points to the corresponding seat
of the injury. For this reason we note the respiration and the possible
presence of priapism and meteorism, examine the skin with needle-
pricks for disorders of sensibility, examine for paralysis by asking the
patient, if he is conscious, to move the different limbs, find out by per-
cussion how far the bladder is filled, examine the reflexes and the electro-
muscular conduction in paralyzed parts, find the boundaries of normal,
anesthetic, and eventually hyperesthetic skin, and take the general
temperature, as well as the local temperature of paralyzed parts, and
finally examine the urine as to its quantity and for sugar and other
abnormal ingredients.

The old rule of ascertaining as much as possible during examination
by simple inspection, before the application of palpation, is in these
cases more important than anywhere else.

Architecture of
spinal column.

Examination of
injury to spine.
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To go back to the different forms of injury, we discriminate the fol-
lowing:

I. Partial injuries:

1. Distortions of the vertebral joints.

2. Isolated dislocations of the lateral joints (without affection of
the bodies of the vertebre); these may be either unilateral or bilateral.

3. Contusions (infractions and fissures) of the bodies of the vertebra.

4. Isolated fractures of the bodies of the vertebre (compression
fractures).

5. Isolated fractures of the arcus and processus spinosus.

I1. Total fracture dislocations:

6. Total dislocations (dislocation in the lateral joints, combined with
displacement of the intervertebral disk).

7. Dislocations with compression fractures (luxation of one or both
lateral joints, combined with compression fracture of the body).

8. Total fracture dislocations (luxation of the lateral joints and dis-
location of the fragments of the bodies of the vertebre). A

1. Distortions (sprains) and dislocations are the result of the same
mechanism, which finally forces one or both articular processes of the
upper vertebra on top of the articular processes of the next lower
vertebra, or if the force still persists, until the articular process of the
upper is hooked in front of that of the lower.

If the force is spent before this happens, the result of the injury is a
distortion of the body of the vertebra. Therefore we have no deformity;
the only symptom is severe pain at the seat of the lesion. Anything
causing movement in the affected joint is exceedingly painful, as passive
motions, pressure on the head, pressure on the lateral joints and spinous
processes not only of the affected vertebra itself, but also of the
neighboring ones.

The patient therefore holds his neck absolutely stiff; the ear is in-
clined toward the shoulder of the affected side, the face turned from it.

Symptoms of the cord are present only if a hemorrhage into the cord
has taken place.

2. Isolated Dislocation of the Lateral Joints.—They are either uni-
lateral or bilateral. The unilateral dislocation is usually the result of a
fall backward on the head, especially if the patient turns a somersault.
This happens to people standing in an open cart while driving, who fall
off backward when the horses suddenly start, or to riders falling off
a horse backward.
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FiG. 1.

Fig. 2.

DISLOCATION OF SPINE.

Fia. 1. Normal cervieal spine.
Fic. 2. Complete dislocation of third cervical vertebra. Articular processes
hooked in front of those of the fourth vertebra.
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A number of cases have come to observation, where the dislocation
was produced by overexertion in active rotation.

In a subluxation, where the articular processes stand one on top of
the other, the spine is elongated on the affected side and the head there-
fore inclined to the sound side. In true luxation the head is inclined
to the affected side.

Dislocations occur mostly in the cervical spine. Besides the abnor-
mal position of the head, we find a deviation of the processus spinosus
of the dislocated vertebra toward the affected side. The bodies of the
third and fourth vertebre can be felt from the mouth, where any ex-
isting deformity can be detected.

Extreme care has to be taken in this examination, not to be deceived
by the normal prominence of the second and third vertebre, which is
quite surprising. A like examination of a healthy spine is therefore to
be recommended.

The deformity of the three lower vertebre is detected by the exam-
ination of their spinous processes. X-ray pictures taken from in front
usually give not very clear pictures to the inexperienced eye, but a com
parison with normal pictures will greatly aid in the reading of those
radiograms.

In dislocations the pain is less than in distortions, because the dis-
located articular process is resting against that of the lower vertebra.
Pressure on the head and the injured region is painful everywhere.

Active motions are avoided, passive are painful as far as they are
possible. Rotation toward the affected side is impossible, but the at-
tempt causes little pain. Rotation to the sound side is feasible, and
causes acute pain on both sides. Adduction toward the sound side is
very painful, adduction to the affected side causes little pain.

Cord symptoms are usually entirely absent or only slight, although
hzmatomyelia may happen.

As to the differential diagnosis between dislocation and distortion,
it is to be noted that in distortion all motions are possible, but extremely
painful. In dislocation a number of motions are impossible, but their
attempt causes little pain; besides this, it is characterized by the exist-
ing deformity.

Symptoms.

X-ray pictures.

Active and passive
motions.

Differential diag-
nosis.
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Bilateral Dislocation of the Lateral Joints.

In bilateral isolated dislocation, rotation and abduction are absent,
but flexion is very pronounced. This is still more the case in subluxa-
tion than in luxation, where the spinous processes are palpable and
diastasis is to be felt, and the processes of the dislocated vertebre are
dislodged forward. The prominence of the dislodged bodies of the two
or three upper vertebre can be felt from the mouth. Radiography
may be useful.

The dislocation in the lower cervical region produces sometimes
slight compression of the cesophagus, which is indicated by more or less
pronounced dysphagia.

Frequently this injury is connected with fractures or dislocations of
the bodies of the vertebra, and then belongs to the total fracture dislo-
cation. Fracture, or in its milder form, infraction (fissure) of the body
of the vertebra is produced by compression. The cervical part of the
spine is so clastic that it usually evades compressive fractures. They
are most common in the stiffest part, the last two dorsal vertebrz, and
the first lumbar vertebra, and in rarer cases the third and fourth lumbar
vertebre. Isolated compression of the intervertebral disks is rare and
is hardly ever recognized during life.

The principal symptom is a deformity in the form of a circumscribed
kyphosis. The greater the destruction of one or several vertebra, the
more pronounced the gibbus. In fresh cases, the deformity may dis-
appear after cessation of the pressure, and is only recognizable if the
patient is placed in a standing or sitting posture.

If the compression of the two halves of the body of the vertebra is
uneven, a scoliosis besides the kyphosis will result.

The principal symptom is local pain at the time of the injury. Its
degree may be in some cases so slight that the fracture is overlooked
until the patient later on tries the erect position.

In cases of fractures of the sternum, especially at the junction of the
manubrium and the body, one should always look for fracture of the
spine, as these two injuries very frequently occur simultancously.

Nerve and cord symptoms may be varying; the former are produced
by direct compression of the nerves of the intervertebral foramina and
are recognized by the presence of lancinating pains. The cord symp-
toms correspond with the extent of the injury of the bodies of the verte-
bree. If the fracture results in the formation of an anterior wedge, the
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body will be dislodged forward, and the cord is injured only as far as a
compression is possible by this deformity. If a posterior wedge is
formed, that fragment itself will press on the cord with usually much
more disastrous results.

In the course of the treatment, symptoms of renewed compression
may be observed, either if the treatment is not carried on long enough
until consolidation has taken place, or if during consolidation the grow-
ing callus begins to exert pressure on the cord.

Besides this, another condition may be the result of a fracture of
the body of the vertebra, called traumatic spondylitis. The crushed
vertebra then represents a locus minoris resistentie, where, after the
lapse of a certain time—even as late as a year and a half—osteomyelitic
degeneration of the bone sets in. This free interval is characteristic.

It is necessary to know this clinical picture, on account of the question
whether a disease developing a long time after the injury is in any
causal connection with the latter. This question is the more important
as those patients are to be considered disabled for life.

Another consequence of compression fracture of a vertebra may be
the development of tuberculous spondylitis in patients with a tendency
to this disease. In those cases it may be said that the spondylitis would
not have developed but for the accident.

The judging of the results of this injury presents unusual interest,
as the more serious symptoms of contusion of the spinal cord are usu-
ally absent. The chances for appropriate surgical treatment, either by
orthopedic methods or by laminectomy, are comparatively good, and we
have finally to deal with a fracture healed with more or less deformity.
It is a well-known fact that patients with a very pronounced gibbus as
the result of fracture are able to perform quite heavy work, while others,
who have no interest in exaggerating their complaints, as is so frequently
not the case when litigation results from the injury, confess to great
constant pain and inconvenience. Only extremely careful examination
will prevent great errors in judging these results from injuries. In a
great many cases the patients become hypochondriac and neurasthenic.

It may be well to mention in this connection railway spine. For-
merly it was assumed that in a great many accidents, especially railway
accidents, concussion of the cord took place, corresponding with the
concussion of the brain, an assumption which has been definitely proved
to be illusory. (Recently the same condition has been named traumatic
neurosis.) This implied that while coarser material injuries of the ner-

Traumatic spon-
dylitis.

Permanent re-
sults of the in-
Jury.

Raijlway spine, or
traumatic neu-
rosis.
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vous system were absent, finer changes had occurred, which had not
been made out anatomically. But nothing of the kind exists; the
trauma is not on the nervous tissue but on the psyche, and all the symp-
toms existing have to be explained from this point of view.

Isolated Fractures of the Vertebral Arches and Dorsal Processes.

The fractures of the arches are rare. They occur most frequently
in the cervical region, the atlas and axis being also subject. They may
result in serious lesion to the cord, which causes death in a short
time. If these symptoms are absent, the fractures heal well.

The diagnosis rests on the symptoms of swelling, extravasation of
blood, local pain, abnormal mobility and crepitation, eventually com-
bined with cord symptoms.

While those cases without cord symptoms yield readily to fixation,
those with cord symptoms need operative procedure and removal of
the frequently dislodged fragments pressing upon the cord.

Isolated Fractures of the Spinous Processes.

Isolated fractures of the spinous processes are rare and occur most
frequently in the dorsal part; generally more than one process is fract-
ured. The symptoms are the same as above, but cord symptoms are
entirely lacking.

The prognosis is good, and operation is hardly ever necessary.

Total Fracture Dislocations.

*In these cases the entire column of the spine, consisting of three pil-
lars, as descrived above, is displaced, the upper part from the lower.
Either it is a total dislocation, the body of the vertebra being torn from
and slipping over the lower disk and the articular processes above being
dislocated, or we have a dislocation or fracture of the articular processes
and a fracture of the body, with a more or less inclined line of fracture.

According to these different forms the displacement is in some cases
extreme.

The injury usually causes complete contusion of the cord, and all
cases are fatal sooner or later; only the crushing of the cauda equina
need not be fatal.

The total fracture dislocations of the two upper cervical vertebre,
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or the dislocation of the head, have special characteristics according to
the anatomical conditions. While the rule holds good that the fractures
of the spine are the more serious the higher up they occur, this ““ break-
ing of the neck” (frequently the result of diving) is not necessarily fatal
at once. The vertebral canal is so wide at that level that quite pro-
nounced displacement is possible before cord symptoms ensue.
Symptoms of the total fracture dislocations are pronounced dis-
placement, recognized by the gibbus, the point of which is formed by

208
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71G. 8.—Percentage in Frequency of Fractures of Dorsal and Lumbar Vertebree (Compiled from 383 cases
by Ménard).

the spinous process of the lower vertebra, while that of the upper lies
lower than normal, and shows diastasis.

Besides swelling and bloody suffusion, local pain is present, which
increases on pressure. Greatest care has to be exercised in making out
these symptoms, as undue pressure might force a fragment into the
cord. Examination for sensitiveness by pressure on the head or shoul-
ders ought to be avoided rigidly; under no condition is it permissible

to have the patient sit up. For examination of the back, the patient is
9

Dislocation of the
head.
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rolled with sufficient assistance exceedingly carefully on his side. Ex-
amination for abnormal mobility and crepitation must be omitted en-
tirely.

The most serious effect is the lesion of the cord, which differs with
the height of the segment.

For the first, it is usually sufficient to establish the fact of injury to

the spine, the finer examination, especially of the nervous lesion, is to

be left until the patient is in bed and extension is being made.

DISEASES OF THE SPINE.
Acute Osteomnyelitis of the Spine.

It is comparatively rare. It usually attacks young people before
the twentieth year. It occurs most frequently in the lumbar region,
and any part of the vertebra may be diseased.

The symptoms are those of any other osteomyelitis, high fever, fre-
quently initiated by chill, frequent pulse, severe headache, delirium and
somnolence. If the patients are conscious, they complain of severe
local pain, spontaneous as well as on pressure. The spine is held stitf.
Later on cedematous swelling occurs. If the posterior parts of the
vertebre are affected, a forming abscess will have a tendency to break
through toward the back, which may happen from the third to the
seventh week. If the anterior parts are affected, the abscess hardly ever
reaches the back, and the patients usually succumb to the general
infection before the formation of a psoas abscess (as in tuberculosis) is
possible.

" The cord symptoms are either those of compression, exerted by the
accumulation of pus and cedema, or spinal meningitis. If the cervical
region is affected, basilar meningitis nearly always results. Sacral
osteomyelitis usually produces sciatica.

The diagnosis is sometimes difficult, especially if the acute symptoms
of the infectious disease, or later on septic pleuritis, pneumonia, peri-
tonitis, and meningitis, overshadow the original disease. After typhoid,
acute osteomyelitis has been observed.

Tubercular spondylitis, Pott’s disease, is by far the most frequent
inflammatory disease of the spine.

Like other tuberculous affections of the body, spondylitis is not in-
herited directly, but only the tendency toward tuberculous diseases.
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The usual tendency to regard trauma as responsible for spondylitis is
surely wrong, as probably most, if not all, children have had falls which
might affect the spine. On the other hand, hemorrhage as the result
of a trauma may form a spot, where tuberculous virus, in those patients
with a tendency to it, is deposited and may develop.

Tuberculosis of the spine starts, practically in all cases, in the body
of one or more vertebr. The intervertebral joints are affected only
after the morbid process in the body has perforated into the joint. As
the result of a tuberculous affection the bone is destroyed and sinks
in. If only one vertebra is diseased, the form of the gibbus is a sharply
defined angle, the gibbus is pointed; while if several vertebrz are
affected, the resulting deformity is a rounded bend.

The deviation is forward and forms a kyphosis. The gibbus or
hump is most pronounced in the dorsal region; in the lumbar region,
where there is normally a lordosis, the spine has first to be straightened
before a kyphosis becomes apparent. In some cases the gibbus may
be absent entirely.

The deformity of the spine is naturally followed by considerable
deviation and transformation of the thorax.

In lumbar kyphosis the pelvis is also affected, the frontal diameter
becoming shortened and the sagittal diameter elongated. Even the
head is transformed, the mento-sagittal diameter becoming elongated.

The contents of the thorax, the lungs and the heart, and especially
the large vessels, will follow the changes of the thorax. The usual
result is stenosis of the aorta (with hypertrophy of the left heart) and
general stasis.

This has been held responsible for the comparatively rare tubercu-
lous affection of the lungs in spondylitis patients.

The nervous symptoms are the result of compression of the cord
and roots and possibly the plexus; the latter is usually affected by the
cold abscess, which I shall mention presently.

Even at the beginning of the discase, neuralgiform pains in the ex-
tremities and thorax, and girdle sensation, are present. The cord
symptoms begin with a feeling of weakness, combined with spastic con-
ditions. Later on paresis and paralysis may develop slowly, or with
sudden exacerbations. The root symptoms are usually only transient,
bladder and rectum are generally not seriously affected, and show at
the most paresis for a while.

The result of the disintegration of the bone is the formation of an

Form of gibbus.

Symptoms.
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abscess, which will follow different paths according to its seat. The
perforation practically always takes place forward. The pus is infec-
tious, and may on its way downward infect other tissue with which it
comes into contact.

The abscess from the upper cervical vertebree will show as a retro-
pharyngeal or retro-cesophageal abscess. Later on it may perforate into
the mediastinum. The bodies of the atlas and axis are so small that
a perforation into the surrounding joints must take place very soon.
This results in the so-called tuberculous spondylarthritis or malum verte-
brale suboccipitale, which was known even to Hippocrates. The first
symptoms are usually nervous; severe neuralgia in the region of the
occipital and auricular nerves. Functional disturbances of the hypo-
glossus produce difficulty in the motions of the tongue and swallowing;
besides this, lid-clonus, nystagmus, and difference of pupils exist. The
first sure sign is a characteristic stiff carriage of the head, which is fol-
lowed by a slow sinking of the head forward. At the same time motor
paresis of the arms appears, the strength of the hand decreases; the
paresis is spastic. Later on the lower extremities take part, finally
bladder and rectum, thorax and diaphragm; the paralysis is symmet-
rical.

The prognosis, corresponding to the rule: the higher up a lesion of
the cord is, the poorer the prognosis, is extremely infaust.

An abscess of the dorsal vertebre usually follows the aorta and
finally appears under Poupart’s ligament as an iliofemoral abscess or, if
the abscess follow the internal iliac, as an ischiofemoral abscess.

Abscess of the lumbar vertebre appears as a psoas abscess on the
anterior mesial surface of the thigh. Sometimes the synovial bursa of
the psoas is infected, thus endangering the hip joint. A rare form of
abscess is the iliac abscess, due to the affection of the last lumbar ver-
tebra.

Not too rarely the abscesses are bilateral, according to their origin
in the mesial line.

The result of an abscess in the vertebral canal is rarely compression
of the cord, frequently tuberculous pachymeningitis.-

The clinical symptoms are, as mentioned above, local pain, spon-
taneous as well as on pressure. This induces a special characteristic
carriage of the body. The patients hold either a part of the spine or
the entire spine stiff. They can bend down only to a certain degree,
beyond which most excruciating pains ensue. In cervical spondylitis
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the patients carry the head with one or both hands; in lower spondy-
litis they prop up the spine by resting the hands on the thighs in walking,
or on the chair in sitting and getting up. It is of some importance to
know that sume patients complain of belly-ache, increased after eating,
which is characteristic for spondylitis, as the pain in the knee for hip
disease. After the formation of a gibbus, the patients endeavor to
bring about the static equilibrium by compensatory curvatures.

The prognosis of tuberculous spondylitis is decidedly infaust, and
becomes more so, the older the patients are.

The differential diagnosis may be difficult only in the beginning of
the disease, when local pains are the most striking symptom. So-called
“growing pains’ and those of beginning scoliosis (lateral curvature of
the spine) may give a similar impression, but in both cases the spine is
not stiff.

Characteristic
positions.

Differential diag-
nosis.

The rhachitic painful kyphosis disappears if the little patlents are

laid on the stomach and legs lifted.

The acute osteomyelitis of the spine is characterlzed by its violent
course.

Other diseases of the bones of the spine are syphilis, actinomycosis and
(usually malignant) tumors of the spine, as carcinoma, etc. They show,
if they come to the surface, the characteristic symptom of the respective
disease, and may besides show the symptoms produced by compression
of the cord.

CURVATURES OF THE SPINE.

Curvatures of the spine are either deviations in a sagittal direction,
as kyphosis and lordosis, or in a frontal direction, lateral curvatures
(scoliosis).

The habitual kyphosis, the round back, develops in youthful indi-
viduals at any age from seven to sixteen, in boys as frequently as in
girls. Heredity seems to be responsible in some cases. Besides this, a
certain laziness, combined with poor muscular development, is respon-
sible.

The diagnosis is self-evident. The differential diagnesis from ky-
phosis due to tuberculosis is easy, by the absence of all signs of inflam-
mation, as pain, etc.; besides this, the deformity, if not of too long dura-
tion, can be easily straightened out even actively by the patients.

The same condition may occur in late years, as the result of senile
muscular atrophy (Fig. 7, e).

‘Tumors.
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Lordosis, an exaggeration of the normal lumbar lordosis, is usually
secondary, as compensation of flexion in the hip due to hip disease
or congenital dislocation of the hip. Besides this, the muscular appa-

e N
[ 3 d
F1G. 7.—Varieties of Curvature of the Spine. a, Kyphosis or round back ; b, lordosis ; ¢, rhacbitic scoliosis,

seen from behind ; d, static scoliosis; pelvis lowered on account of actual shortening of the leg: e,
habitual scoliosis : pelvis lowered voluntarily as partial compensation.

ratus may be responsible for it, as in anterior poliomyelitis, or pro-
gressive muscular atrophy.

A rare etiological factor is spondylolisthesis, the total dislocation of
the last lumbar vertebra on the sacrum (Fig. 7, b).

Lateral Curvatures.
1. Rhachitie scoliosis.
2. Static scoliosis.
3. Habitual scoliosis.
The rhachitic scoliosis shows itself in children with other signs of
rickets, at the age when the mother begins to carry them around, seated
on her arm. The children are usually carried on the left arm, to leave
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the right one free for other occupations; as a result the spine curves in
one total scoliosis to the left, in the form of the letter C. The result is
a left convex scoliosis (Fig. 7, c).

An exact inspection of the nude, seated child from behind will show
the deformity plainly.

Static scoliosis is a secondary disease; usually the result of a lower-
ing of the pelvis due to shortening of the lower extremity. This shorten-
ing may be brought about either by flexion in the hip or knee, or both,
as in the later stages of hip-joint disease, or by an actual shortening of
the limb, as in essential infantile paralysis, ete. (Fig. 7, d).

In other cases static scoliosis is the after-result of empyema, with
or without resection of the ribs.

Habitual Scoliosis (Lateral Curvature of the Spine).

Habitual scoliosis is by far the most frequent lateral deformity of
the spine, as well as the most frequent deformity of all deformities.

It is the result of a habitual wrong posture of the spine, as it is pro-
duced on the school bench by writing and reading in faulty position. It
is entirely a school disease. Subject to it are children with hereditary
tendency, and those with poor muscular development.

The result upon the spine of this faulty position is a lateral curve,
usually right convex dorsal, left convex lumbar, an S-like form, to which
is generally added a left convex curve in the cervical region, as compen-
sation. Besides this lateral transformation of the spine and the single
vertebrz, a torsion along the vertical axis takes place, so that the spine
appears wound like a garland around a straight line passing through the
first cervical and first sacral vertebre.

To detect scoliosis in beginning cases, the girl (girls are much more
frequently affected than boys) ought to be entirely undressed, and to
stand perfectly straight with her back to the observer and to the light.
Usually the children at first make an effort to stand straight; after a
few minutes they assume the faulty position which is natural to them.
In beginning cases it is not always easy to detect the curvature in the
spine itself; but, first, the shoulders are usually not in a horizontal

Nature of the cur-
vature.

Examinatfo n.

plane; secondly, the lower angles of the shoulder-blades are not in a -

horizontal line; thirdly, one shoulder-blade stands farther off from the
ribs than the other, so that its lower angle throws a heavier shadow;
fourthly, the best means to detect a beginning scoliosis (except by appli-
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cation of one of the complicated measuring-apparatuses) is the com-
parison of the two triangles which are formed by the hanging arm as
one side, the thorax line from arm-pit to waist as the second, and the
pelvis line from the waist along the pelvis to the hand as third. Close
comparison of the two triangles will detect the minutest change in the
spine. Usually the dressmaker first tells the mother that she finds one
hip higher than the other.

As long as the scoliosis is mobile, the deformity disappears entirely
during suspension. If cases are recognized during this first stage and
subjected to rational treatment, they are nearly all curable. Later on
the deformity increases, affecting the ribs as well as the pelvis, and a
state of contraction results. If it developsstill further, the fixed scoli-
o0sis ensues, with a high degree of deformity of the entire body.

Inspection and palpation of the spine itself show the deviation
of the spinous processes from the perpendicular line, and a lumbar
intumescence as a result of the torsion of the spine.

The most prominent indirect symptom is the formation of the rib-
hump. As only beginning cases are curable, an early diagnosis is im-
portant, as this makes possible proper treatment, including, whenever
feasible, removal from the noxious influence of school.
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INJURIES OF THE PELVIS.

They are the result of heavy blows or kicks, falls from a great height,
or of severe crushing violence, for instance, in quarries or mines; or the
patients are squeezed by being caught in elevator-shafts, or between
couplers in railroad service, or by being run over by heavy trucks or
cars. According to the intensity of the force and its duration, the re-
sult is either contusion of the soft parts, fracture of the pelvis, or fract-
ure of the pelvis with lesion of the viscera.contained therein.

The simple contusion is easy to find and localize from its symptoms,
as pain, suggillation of blood, abrasions, swelling, heematoma, etc., while
any more serious symptoms which would indicate a fracture are absent.

To understand the mechanism of the fractures of the pelvis, it is
necessary to recall that the three bones constituting the pelvis form the
so-called pelvic ring. If we place a bony ring in a vise and screw the
latter tight until the ring breaks, it will always break in two places, so
. that a segment of the ring falls out. The conditions in the pelvis, if
compressed, are similar. .

The formn of the fracture largely depends on the direction in which
the force is applied. If a man lies flat on his back and the wheel of a
heavy truck passes transversely (the patient lying at right angles to the
direction of the truck) over the pelvis, the pubic region will be fractured.
The horizontal and the ascending ramus will break more or less sym-
metrically, anywhere from near the symphysis, or as far as the acetab-
ulum.

If, after this fracture has taken place, the force is not spent, or if a
compression takes place from the two sides, as between the buffers of
railroad-cars, the sacral bone will break too. These fractures just
described are the result of force in sagittal direction. If the patient
lies on his side, and the force is applied in the direction of the frontal
diameter of the pelvis, there will be two fractures of the pelvis: first, a
fracture of the two branches of the pubic bone on one side; and, sec-

137

Mechanism of
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different direc-
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ondly, a fracture of the posterior part of the ilium of the same side.
Instead of the ilium, the sacrum may be fractured.

If the force is applied to the pelvis diagonally, the side of the pelvis
which is subject to the insult usually does not break, but the double
ring fracture takes place in the opposite half.

Besides these forms of fracture of the pelvis, a simple breaking off
of the upper part of the ilium can occur. Another form is possible,
which is produced by the head of the femur being driven through the
acetabulum, which will then break in the form of an upright Y, follow-
ing the lines of ossification.

A great many variations of these different forms of fracture, as de-
scribed just now, are possible, but the minute description is of no prac-
tical value, as the finer details of a fracture usually cannot be established
during life, and also because it does not make any difference in the
treatment. In examining patients with a probable fracture of the
pelvis we frequently find, first, the clinical picture of shock, even if no
internal organs have been injured; the patients are pale, do not react,
have a small pulse, and cold extremities. As long as the patients are not
fully conscious, a peculiar jerking, alternate flexion and extension in the
hip-joint is characteristic. These motions are contractions due to the
direct irritation of the iliopsoas muscle. These involuntary motions stop
as soon as the patients are fully conscious; then they complain of severe
pains, usually localized to a circumscribed spot, but which radiate, in
case the anterior part of the pelvis is broken, along the thigh to the knee
(along the obturator nerve); in case of fracture of the sacrum, the pains
are confined to the back, or buttocks, or anus. The patients avoid
anxiously any voluntary motion. If, as usually is the case, they have
fallen during the injury, they are unable to rise and walk. Besides these
functional results we see abnormal position. The entire extremity, in-
cluding the foot, is rotated outward, and sometimes shortened an inch
ormore. Paralysis of the limbs is rare. The soft parts over the fracture
are swollen and saturated with blood. Ecchymoses are observed, es-
pecially in the region of the ischial tuberosity, and in the scrotum and
perineum. _

If the evidence of subcutaneous hemorrhage appears above Poupart’s
ligament, fracture of the pelvis is with certainty differentiated from a
fracture of the neck of the femur, where the suggillation appears below
the ligament.

After we have observed all these symptoms with our eyes, we pro-
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ceed with palpation. First, we compress the pelvis in its frontal diam-
eter in a very gentle way, then, by placing one hand on the sacrum and
one on the pubic region, we press in a sagittal direction, and the presence
of a fracture will be indicated by a decided increase of pain. If the
experiment is repeated, the patient always locates it at the same place.
It is not advisable to try to produce crepitation, as the examination may
displace fragments, and thus inflict injuries upon the internal organs
which did not exist before. Abnormal mobility will make itself evident
in a number of cases.

This external palpation should be followed by examination per
rectum, and in women per vaginam.

All the symptoms described so far are due to the injury of the pelvis
itself. Of the internal injuries the most important are those of the
urethra and the bladder. Percussion of the bladder will reveal reten-
tion of the urine due to paralysis of the bladder. In such cases the
bladder is distended ad marimum until ischuria parodoxa follows if the
catheter is not introduced. The latter then frequently evacuates bloody
urine, which may sometimes be passed spontaneously. If clear blood
appears from the urethra, the latter itself is injured. If this is the case,
and the catheter is not introduced at once for various reasons, urine
infiltration takes place. If the scrotum is infiltrated, it indicates a tear
in the pars bulbosa; if we find infiltration above the symphysis and
above the inguinal regions, and at the same time a dulness in the lower
abdominal region, we have to expect a tear of the bladder. If the tear
is intraperitoneal, the peritoneal symptoms, collapse, tenderness of the
abdomen, and quickly increasing dulness become apparent. If the
introduced catheter evacuates large quantitics of bloody fluid, the in-
strument will have entered the abdominal cavity through the tear in
the bladder and peritoneum.

Besides this, another method of examination is by X-ray photogram.
Care should be exercised to place the tube exactly in the mesial line.

Dislocations of the different bones constituting the pelvis are ex-
tremely rare and occur, of course, only where the joints exist. The
symptoms will be partly the same, only the faulty motion will be more
limited and crepitation will be absent.

Internal injuries.

Dislocations of
pelvic bones.
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DISEASES OF THE PELVIS.

The inflammatory affections of the pelvis are:

1. Acute osteomyelitis.

2. Tuberculosis.

3. Syphilis. .

The latter is so rare that it must suffice to mention it. If it does
occur, it does not show any special characteristics aside from those of
any ordinary luetic ostitis and the formation of gummata.

To differentiate osteomyelitis and tuberculosis, it is safe to say that
those processes which start in the bone itself are osteomyelitic, while those
which start from the joints and, in their later course, attack the bone,
are of tuberculous nature.

Osteomyelitis attacks much more frequently the ilium than the
sacrum. The epiphyseal line of the acetabulum is attacked sometimes;
if so, perforation into the hip-joint soon takes place.

The disease as such corresponds with any other osteomyelitis. The
beginning is sudden, with high fever and intense pain. The general
symptoms may be so severe as to cover the local symptoms, for a while
at least. After two to three weeks the local swelling is noticeable, and
will thus establish the diagnosis, so that the suspicion that we have to
deal with any other infectious disease, as typhoid or acute rheumatism,
can be dismissed. If the course is more chronic, a number of fistule
will form; then the disease will give rise to an enormous thickening of the
iliosacral as well as the acetabular region, and a great number of osteo-
phytes are formed. The involvement of the hip-joint might lead to the
diagnosis of tubercular hip-joint disease, but the thickening of the bone
and the destroyed iliosacral joint will prevent such an error.

Where the onset of the disease is very violent and the affection of
the bone extended, only an early radical operation gives the patient any
chance, while the milder cases with small circumsecribed focus need only
symptomatic surgical interference. The same is the case with the
chronic forms.

Of the tuberculous affections of the pelvis by far the most important
is the tuberculous inflammation of the iliosacral joint.

The patients, usually men, are twenty to thirty-five years old. The
beginning of the disease is insidious. The first and only symptom for a
long while is pain in that region. Frequently the patients do not name
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the iliosacral joint as the tender spot, but the region of the anterior
superior spine or the inguinal region, or they complain of pains in the
anterior or posterior surface of the thigh; practically the pains corre-
spond with those of ischias. TFinally a swelling over the joint appears,
either outside, or to be felt per rectum. Still later an abscess is
formed, which perforates, and shows the characteristic symptoms of
tuberculous fistulze and discharge.

The tuberculous inflammation of the iliosacral joint may be mis-
taken for sciatica or hip-joint disease. The hip-joint is better dealt with
under the heading of diseases of the thigh.

PELVIC ABSCESSES.

Psoas abscess has been mentioned under the heading of diseases of
the spine. '

The iliac abscesses are those which follow the iliac muscle and its
sheath, being the result of a suppuration of the iliosacral joint or of the
inner surface of the ilium or the acetabulum. The abscess finally
appears below Poupart’s ligament, in the space between the outer edge
of the iliac muscle and the inner edge of the rectus femoris. If it wan-
ders still farther it may get to the outer edge of the sartorius, so that we
can finally say that fistule on or outside of the sartorius are iliac
fistulee, those inside are psoas fistule.

The subserous pelvic abscesses are most frequently due to inflamma-
tions of the internal female organs, and belong, therefore, to the field of
gynecology. Another form of pelvic abscess which, though rare, ought
to be mentioned, is the result of the breaking-down of retroperi-
toneal tuberculous glands.

Finally, pus may collect in the pelvis from any form of abdominal
suppuration and suppurative peritonitis, as quite frequently, for in-
stance, in appendicitis, ete.

' NEOPLASMS OF THE PELVIS.

They may belong to 1. The soft, outer parts of the pelvis. 2. The
bony structure itself. 3. The cellular tissue of the inner surface of the
pelvis.

The congenital tumors of the sacral bone we have described in the
chapter on the spine.

Differentiation.

Iliac abscess.

Subserous pelvic
ahscess.
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1. The tumors of the soft parts are usually situated in the gluteal
region. They are either benign, as hygroma, atheromatous cysts, or
dermoids, or they belong to the malignant tumors, of which sarcoma is
the most frequent.

2. The tumors of the bony structure are, if benign, exostoses and
enchondromas, or, if malignant, usually sarcoma.

For differential diagnosis it may suffice to say that the cystic tumors
are usually situated in the gluteal region. Probatory aspiration will
differentiate an ahscess or a possible ancurism from cysts, and those
again will be differentiated from each other by their contents.

The exostoses and enchondromas are recognized by their hard
structure and knobby surface, and they are of slow, painless develop-
ment (exclude a possible callus or rhachitic deformity). If they are
external, they are usually situated at the anterior part of the pelvis; if
they are internal, thev are to be found in the iliosacral region. The
sarcomas are identified by their painfulness even at a time when the
tumor as such can hardly be recognized, later on by their spreading into
the surrounding tissue. General symptoms, as early cachexia, ete.,
indicate, of course, malignant tumor.

For completeness’ sake we may mention the echinococcus of the pel-
vis which will give the clinical picture of a cystic tumor, and may lead to
the mistaken diagnosis of pelvic abscess or hip-joint disease; the true
character can be established only by microscopical examination.
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INJURIES OF THE (ESOPHAGUS.

Injuries of the Esophagus from Outside.

Wounds by cut, thrust, or shot, are rare, as the organ is situated
comparatively deeply.

The cuts across the cesophagus are usually due to tentamen suicidii.
Usually the knife or razor enters between the larynx and hyoid bone, or
through the larynx itself; in rare cases through the trachea, still rarer
above the hyoid bone. As mentioned under injuries of the neck, sever-
ing of the large vessels and nerves is rare in those injuries.

The injury is self-evident. The imniediate result is the danger of
suffocation either by blood and saliva entering the trachea, or by the
tongue sinking backward. Later glottic ®edema and wedged particles
of food may produce suffocation.

The principal symptoms are pain in deglutition and the flow of
swallowed masses through the wound. The latter may enter the
respiratory tract and thus create violent coughing and gagging. In
unilateral injury of the recurrens the voice is hoarse, in bilateral com-
plete aphonia ensues, and narrowing of the glottis by inspiratory traction
of the arytenoid cartilages. Therefore the patients with wounds be-
low the glottis cannot breathe, as soon as the wound is closed. The
result of these injuries is, in a number of cases, formation of fistule of
the trachea and cesophagus.

Stab and shot wounds are usually more dangerous, as they more
frequently implicate vessels and nerves.

Injury of the thoracic part of the cesophagus, at least isolated, is
very rare. The result is the infection of the surrounding tissue by the
flow of saliva and food. Thus the pleura and mediastinum may be
affected. If the lung is injured besides, we observe violent coughing,
with bloody sputum, great anxiety, labored respiration, weak pulse;
sometimes air or foamy blood escapes through the wound in breathing

or coughing, and emphysema may develop. The patient can lie only on
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the wounded side and complains of violent pain, which is increased if
swallowed substances touch the wound. Burning thirst and singul-
tus are characteristic.

Rupture and Perforation of the (EBsophagus.

Rupture of the normal cesophagus is extremely rare. Immediate
collapse and the formation of emphysema spreadmg from the supra-
clavicular region are characteristic.

Perforation of the cesophagus, if not made accidentally by foreign
bodies or instruments, occurs frequently during the course of ulcerative
processes following inflammation or from carcinoma. Perforation of the
cesophagus usually does not take place suddenly; if so, the symptoms are
similar to those of rupture. If the perforation takes place slowly, the
symptoms are less violent.

Foreign Bodies in the (EBsophagus.

Before we enter upon the description of foreign bodies it is neces-
sary to speak of the examination of the ®@sophagus.

The entrance to the cesophagus can be inspected from the mouth,
and careful examination of the same will reveal the presence of foreign
bodies in that part. Palpation of the lower part of the cesophagus is
possible, especially on the left side, and foreign bodies can be felt there,
though rather indistinctly.

The normal cesophagus has three narrow places: first, at the annular
cartilage; 2d, in the region of the bifurcation, and 3d, in the region of
the hiatus.

The examination of the cesophagus is possible first, by ®sophago-
scopy, which is comparatively little used, and of value (and without
danger) only in the hands of an experienced examiner; secondly, the
usual method of examination is with a probe or sound.

The examination with the sound has to be executed very carefully,
feeling one’s way, so to speak, to be able to follow the course of the
cesophagus, which is not straight, and at the same time to feel any ab-
normal resistance, as strictures, etc. For sounding, English bougies are
used, which are softened by immersion in warm water and modelled into
the desired curve before insertion. Before the sound is introduced
the patients should remove any artificial teeth or bridges, if present,
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and aneurism of the aorta, which is a strict contraindication, must be ex-
cluded. The patient should sit with his head straight or slightly inclined
forward. The left index of the examiner presses down the tongue of the
patient and the right hand slowly shoves the sound over the epiglottis.
The patients usually gag and hold their breath. They must then be
asked to breathe quietly and deeply. After the sound has entered the
upper part of the cesophagus, the patient should move the head back-
ward to straighten the cesophagus.

The distance of the different parts of the cesophagus from the teeth
may be seen in the following table (after Bergmann).

TABLE OF MEASUREMENTS OF ADULTS.

MEN. WOMEN.
rasion, [ aversge. | gyuont, | Yaraton: [uverago. g ciont
Distance of commence-
ment of cesophagus
from teeth... .......... 5% to 6} 5% 6% 4% to 5% 5§ 5¢
Distance of bifurcation
from teeth............... 9to113| 10% 10} 8§ to 10§ | 9§ 9%
Distance of cardia from * % 15% and ; 14} and
teeth.......co0vvveennnns 14} to 19§ 15§ 163 ({123 to 16} 14§ 153
TABLE OF MEASUREMENTS FROM CADAVERS OF NINETEEN CHILDREN.
Distance from Teeth— Total Length Length
AGE. to Lowerr Edge to Len of | above Bi- | below Bi-
Cricotd Ocan flage.| Bifurcation. to Cardia.|| (Esophagus. | furcation. | furcation.
9days........... 2% 43 64 8% 2 2
6 weeks......... 28 .43 7 44 2 2%
3 months........ 2% 4% 73 43 2 24
84 months....... 3% 5 3 43 2
14 months.... ... 8% 6% 8% 43 1} 3%
15 months........ 8% 54 8§ 54 28 8}
21 months........ 8% 6% 9 6% 2 3%
. .. .. ... 6% 2 3¢
3% 6g 98 5% 2% 2%
ce. gg 28
. 28 8%
8% 6 10¢ 61 24 8¢
4 4 11 63 3% 33
... 63 2% 33
43 es 10§ 64 3% 3%
8% 7 11 7 34 3%
81 7 11 7 84 3%
43 T3 12} 73 3% 4%
54 9 13 7} 3} 31

Foreign bodies enter the cesophagus usually by accident, except in Foreign bodies.

the case of insane persons and showmen. Needles held between the lips
10
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frequently enter the cesophagus. Sometimes too large pieces of un-
masticated meat or potatoes become lodged.

More frequently hard parts of the food, as fish or other bones, become
wedged. In small children any object may be found. In grown people,
by far the most frequent accident is the swallowing of artificial teeth.
This happens also in narcosis, if they have not been removed before
beginning the same.

The foreign bodies usually become lodged in one of the normally
narrower places of the cesophagus named above.

The symptoms depend upon the site and size of the foreign body.
If the latter is fast in the upper part, attacks of suffocation may ensue.
If a large soft body occludes the cesophagus farther down, food is re-
gurgitated. In most cases, though, fluids can pass. Swallowing is then
accompanied by pains in the region of the sternum (these pains may
continue even after the foreign body has been removed). It is to be
noted that sometimes the presence of foreign bodies may give practi-
cally no symptoms, even for a long while.

Usually the patients gag and vomit, and may thus throw up the
foreign body. If the foreign body stays in the cesophagus for any length
of time, necrotic ulcers and perforation, with all its sequele, are probable.

The diagnosis rests on the history, the result of the sounding, event-
ually cesophagoscopy. X-ray pictures may be of great help.

DISEASES OF THE (ESOPHAGUS.
Inflammations of the GEsophagus.

By far the most frequent and important inflammation of the cesoph-
agus is that caused by swallowing corrosive chemicals, either by accident
or suicidal design. They are either strong alkaline solutions or acids, as
carbolic, nitric, sulphuric, hydrochloric acid, or solutions of sublimate,
etc. The corrosion is then found in the mouth and pharynx, as well as
in the cesophagus.

In those which for various reasons are not at once fatal, ulcers will
form, which finally heal in scars, producing annular or tubular strict-
ures. Sounding for strictures is not to be undertaken as long as the
uleers are not healed, which takes about three or four weeks.

Besides these corrosive ulcerations, decubital ulcers occur as the
result of pressure; for instance, by a tumor which presses the trachea



INJURIES AND DISEASES OF THE (ESOPHAGUS. 147

against the cesophagus in such a manner that decubitus results. This
sort of decubitus occurs in cachectic patients in the last stages, by the
pressure of the larynx on the cesophagus.

Syphilitic and tuberculous ulcers are extremely rare.

A peptic or round ulcer of the cesophagus has been observed, which
is analogous to ulcer of the stomach. It occurs only in the lowest
part of the cesophagus and is usually small, round, or oval.

These ulcers result in stricture at the above-named places of pre-
dilection; above the stricture we usually find dilatation. The dilated
part, as well as the stricture itself, is usually not smooth; frequently we
find ridges, bridges, and pouches, which may interfere with the intro-
duction of the sound. Special care ought to be exercised to prevent a
false passage.

The principal symptom of the stricture is produced by the fact that the
®@sophagus is not freely permeable. The patients not only throw up
any food that is not fluid (and even that, if too large a quantity is swal-
lowed at once); but in narrower strictures much mucus and swallowed
saliva collects above the stricture, and the patients are greatly incon-
venienced and exhausted by constantly vomiting frothy fluid and thick
tough mucus. Pain is usually present as long as the ulcers exist.

The differential diagnosis between strictures produced by scars and
those of carcinomatous origin is easy, if cesophagoscopy is used. If
that is not feasible, we may get particles of tumor, which have been
caught in the fenestra of the stomach-tube; otherwise we have to rely
on anamnestic data and the cause of the disease.

We have to include in the diagnosis the question, “ When is an oper-
ative procedure indicated?”’ Generally speaking, an operation is neces-
sary if it is otherwise impossible to feed the patient per os; that is, if
the sound cannot be passed through the stricture at all, or if the strict-
ure cannot be dilated as far as necessary.

Which of the operations is to be preferred, whether internal or ex-
ternal, or combined cesophagotomy, or extirpation of the stricture, or
gastrotomy, has to be decided according to the case. We might only
mention here that gastrotomy (making a stomach fistula) is to be re-
commended in many cases to insure proper nourishment during the
sound-treatment, even if the cesophagus is still partly.permeable.

Stricture.

Differential diag-
nosls.
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Ectasia of the GEsophagus.

We differentiate the spindle-form or diffuse dilatation of the cesoph-
agus, and diverticulum of the same. The dilatation of the cesoph-
agus may attain very large dimensions, so that it sometimes holds
1500 c.c.

The principal symptom is the evacuation of food without any real
vomiting, shortly after the meal, or later. Regurgitation is quite fre-
quent, and the examination with the stomach-tube reveals the condition
at once. As soon as it gets into the dilatation filled with food, copious
disintegrated masses are evacuated, the chemical examination of which
never shows the presence of free hydrochloric acid, pepsin, or rennet-
ferment. :

Diverticula of the cesophagus are rare, but if present, have such
characteristic symptoms that they can hardly be overlooked. If the
diverticle is well developed, which occurs only after a long period of in-
distinct symptoms, food will get into the same and produce the symp-
toms of dilatation. The patients can usually empty the sac by pressure
on the cesophagus. Frequently they have to assume a special posi-
tion to get the food down into the stomach. The decompositon of
food in the sac produces sometimes unbearably foul breath. If the sac
is well developed and filled with food it will, of course, appear as a
tumor of the neck.

The sound usually shows the condition easily. It is arrested at
a distance of nine and a half inches, but in contrast to the stricture the
end of the probe is freely movable in the sac. It is characteristic that
during one examination the sound may pass into the stomach with-
out any trouble, the next time it becomes arrested (goes into the sac).
Roentgen pictures may be of value, especially if we give the patients,
for instance, mashed potatoes mixed with bismuth.

Tumors of the (Esophagus.

Benign tumors of the cesophagus are extremely rare, and usually
create so little disturbance that they may be neglected.

The carcinoma is by far the most frequent and important neoplasm
of the aesophagus. It occurs most frequently after the fiftieth year,
and more often in men than in women.

The principal symptom is disturbance of deglutition, corresponding
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to the slow development-of an increasing stenosis. First, solid food
does not go down entirely, and has to be washed down by a drink of
water, but soon solid food regurgitates, while fluids go down with a
gurgling sound. Tough mucus, sometimes with thin bloody stripes of
very bad odor, is frequently evacuated.

The second important symptom is pain of a burning or compressing
character in neck and chest, especially during swallowing.

The stenosis as well as the malignant process soon produce cachexia.

Of other symptoms we have to mention small pupil on the affected
side; if the recurrent nerves are involved by the growth, severe dyspncea
occurs. The diagnosis rests on the anamnesis. Palpation may some-
times show a tumor of indistinct hardness. The latter is usually due to
carcinomatous glands and not to the tumor itself. The sound is of
great value; sometimes the tube will bring up small masses of tumor.
(Esophagoscopy, if well done, doubtless gives the best information.

Symptoms.



INJURIES AND DISEASES OF THE PERITONEUM.

INJURIES OF THE PERITONEUM.

Injuries and diseases of the intraperitoneal abdominal organs pro-
duce in so many cases peritonitis, that it may be well to describe the
latter first.

Question of In- Injuries of the peritoneum are only in so far of importance as the

o ovgreatest question arises, “has infection taken place?” The latter may occur
either from outside, or from a perforation of any of the intraperitoneal
organs, which may have been injured at the same time.

The peritoneum presents peculiar conditions, first, by its vast extent
and the rapidity with which inflammations may spread; secondly, by
its power of rapid absorption, which is of great value as long as infectious
material has not been introduced in too great amount, when this same
beneficial quality becomes nefarious by the quick absorption of large

Pecultar natureof quantities of toxines; and thirdly, by its quality of answering insults,

perlioneum. either mechanic or toxic, by effusion. As soon as the diagnosis of an
injury of the peritoneuin has been established, with the probability that
an internal organ or a vessel has been injured, immediate laparotomy is
indicated, if this can be done according to aseptic rules.

Internal hemorrhage is recognized by increasing pallor, small, fre-
quent pulse, fainting, and cold sweat; and slight symptoms of irritation
of the peritoneum are frequently present.

The question, if the intestines have been injured, is much harder to
decide and should be determined by exploratory laparotomy, because if
we wait for signs of developing peritonitis from an existing perforation,
the patient is usually lost.

Subeutaneous in- Subcutaneous intraperitoneal injuries happen without a wound of

o " the peritoneum itself. The large, solid organs, as well as the hollow
organs, if well filled, may burst by direct or indirect force. The symp-
toms are then those of hemorrhage, and later on of perforative peri-
tonitis.

The injury is much harder to determine than in the case of open
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abdominal wounds. First, shock symptoms prevail; if those do not sub-
side, but continue internal, hemorrhage is probable. Symptoms of per-
foration usually do not develop until from six to twelve hours after the

injury.
INFLAMMATIONS OF THE PERITONEUM.

Peritonitis is in nearly all cases secondary, so that we can really say
it is a symptom of another disease. The diseases which may produce
peritonitis are very manifold. By far the most frequent cause is ap-
pendicitis. In many of these cases only circumscribed local peritonitis
will result, while in those more violent, general peritonitis develops.

After appendicitis, perforating ulcers of the stomach and duode-
num are the next frequent cause. The ulcers of the gut may be due to
typhoid or to tuberculosis, or in the colon to syphilis. Foreign bodies
may also cause perforation. Other etiological factors are occlusion of
the bowel, as in internal or external hernias, obstruction of the gut by
bands, volvulus, and invagination, or thrombosis of mesenteric vessels.

The female organs, uterus, ovary, and tube are frequently responsi-
ble for peritonitis, either during the puerperium or by a gonococcus
infection.

The gall-bladder and liver infect the peritoneum, the former by gall-
stones, the latter by perforation of an abscess.

The pancreas, if in an inflained, suppurative, or necrotic condition,
may cause inflammation of the peritoneum.

The mesenteric glands may also be responsible.

In the new-born an infection of the navel-wound may be carried on
into the peritoneum.

In rare cases the inflamed prostate may be responsible.

Pleuritis and pericarditis may be carried on into the neighboring peri-
toneum.

Tuberculous and carcinomatous peritonitis will be described later
(see pages 153 and 154).

The symptoms on which we base our diagnosis are so characteristic,
that the experienced examiner will be able to make his diagnosis by
inspection only.

In acute peritonitis patients feel at once very ill; usually the onset
is introduced by a chill. The expression is anxious and restless; later,
the face is sunken in, the nose is pointed, its tip cool; later still, cyanosis
of the face is apparent. The patients lie flat on the back with knees

Causes.

General symp-
toms.
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drawn up, and as a sign of restlessness they throw the head and arms
from one side to the other.

The sensorium is first clear, later, the patients become delirious.
Toward the end a typical euphoria occurs, where the patients do not
feel or complain of any more pains; they feel generally relieved and much
improved. The sunken-in face, the cyanotic and cool extremities, cold
sweat, thread-like pulse, show plainly that this fallacious euphoria is a
sure sign of approaching death.

Respiration is superﬁcial only costal, the patients repressing ab-
dominal breathing; it is therefore frequent.

The pulse is very characteristic, independent of the temperature, it
is of increasing high frequency, small, and of low tension.

Sometimes it seems as if the heart did not have the strength to react
with a high pulse, so that a low pulse in rare cases may exist during
peritonitis.

The temperature is the least reliable symptom. While in well-
developed cases of puerperal fever the temperature usually is very high,
104° and 105°, in many other forms of peritonitis, as, for instance, with
appendicitis, high temperatures are not the rule, and the course of the
temperature is so atypical and irregular that its atypical form has been
recognized as typical. Insignificant rises from 1003° to 102° (the high-
est point is often reached in the morning and not in the evening), with
occasional sharp exacerbations for one day, are the rule, and only the
relation between pulse and temperature gives diagnostic information.
The pulse often is 120 and 140, quite out of proportion to the tempera-
ture of 101° or so. In fact, frequently the temperature falls while the
pulse rises (dangerous crossing of the temperature and pulse-curves
on the chart).

The entire intestinal canal is paralyzed. Complete loss of appetite
exists, and there is distressing thirst, which cannot be satisfied, even if
quantities of fluid are given.

The tongue is thickly coated, soon becomes dry and in septic cases
brown and cracked. The moist tongue in peritonitis is always a good
sign.

The quantity of urine is small, it is highly concentrated, and shows
albumin and indican.

The local symptoms depend upon the stage of the disease. The
pain is not always localized, at least at the beginning, to the spot from
which peritonitis started. Frequently the patients complain of indis-
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tinct pain all over the abdomen, and in appendicitis, for instance,
the first peritoneal irritation (even long before perforation) is indicated
by a pain around the navel. If then a circumscribed peritonitis follows,
the pain becomes localized, but in general peritonitis it is everywhere.

The muscles of the abdomen become rigid, as hard as a board, mak-
ing even careful examination impossible.

The paralysis of the intestinal tract is indicated by complete obstipa-
tion, so that faces and flatus are retained. This produces meteorism
(some rare forms of peritonitis show profuse diarrhcea), the abdominal
wall bulges over the sternum, the liver is displaced upward, and its free
edge stands forward. -

In many cases ascites forms if there is time for its development.

Septic toxzemia usually produces dry peritonitis.

The nature of the exudation, if serous or purulent, can be verified
only by (dangerous) exploratory puncture.

Vomiting, preceded by nausea, and singultus are nearly always con-
stant, and may beconme uncontrollable.

Frequently the configuration of several loops of the intestine can
be seen through the abdominal wall, and in cases of intestinal obstruc-
tion, retrograde peristaltic action can be observed.

The diagnosis, according to the symptoms described, can hardly be
missed.

Vomitus niger and stercoral vomiting are always a very bad sign.

The only differentiation which may become difficult is between peri-
tonitis and ileus. Many symptoms are common to both, but in ileus
(as long as it is not complicated by peritonitis) the abdominal walls are
less stiff, the tenderness is less diffuse, and more localized to the spot of
occlusion. Peristaltic and antiperistaltic action are more pronounced in
ileus. There is at first no fever connected with it, and the general con-
dition of the patient is in the beginning not so grave, in fact, sometimes
apparently so good that an occlusion may be overlooked.

The indication for operation varies with the different primary dis-
eases of which peritonitis is, as I said above, only a symptom. There-
fore one should never be satisfied with the diagnosis of peritonitis, but
always endeavor to make out the disease at the bottom of it.

If a perforation of an organ is the cause of the peritonitis, immediate
closure of the perforation is of course essential, but the treatment
proper of peritonitis with large exudation, especially if purulent, is evac-
uation of the pus and mechanical cleansing of the abdominal cavity,
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so that only the line of incision differs in the different forms of per-
itonitis.

Shock is no contraindication for operation, on the contrary the best
treatment of shock is early operation. How extensive the operation
is to be—if, for instance, removal of a gangrenous loop of the gut,
etc., is advisable in the first step of the operation—has to be decided
from case to case. .

The circumscribed form of peritonitis usually shows less violent
symptoms than general peritonitis. The septic general intoxication is
usually lacking, or exists only for a short while.

The surgical treatment of this form shows, of course, much better
results, especially as operation, without opening of the general peritoneal
cavity, is frequently possible.

The subphrenic abscess is caused on the right side by diseases of
the appendix, of the liver and gall-bladder, or of the right kidney; on
the left side, it is due to infections starting from the stomach, duodenum,
spleen, left kidney, or left lobe of the liver.

The symptoms are sometimes not very clear, but generally present a
picture of a circumscribed peritonitis. On the right side three differ-
ential sounds are characteristic: in the upper part of the thorax, normal
lung sound, then tympanitic sound from the presence of gas in the
abscess, and lower down, liver dulness. If pleuritic exudation or em-
pyema exists at the same time, differentiation may become very
difficult. Exploratory puncture, especially if repeated, will help con-
siderably in establishing the diagnosis. Only the presence of pus indi-
cates operation.

Chronic peritonitis becomes of special interest by the formation of
string or band-like adhesions, which may lead to internal incarcera-
tions and thus necessitate operation. This is the more permissible, since
we know that the eventual new adhesions are not of any long duration.

A special form of peritonitis is the tuberculous peritonitis. It is a
miliary tuberculosis of the serosa, or a tuberculous infection of the
saine.

Clinically we find either an abundant exudation or the formation of
comparatively large lumpy tumors. The disease usually attacks young
individuals, especially children, and its course is chronic. The principal
symptom is the exudation, which will not be freely movable if penned
in by broad adhesions.

If tuberculosis is evident in other organs, the diagnosis hecomes
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more probable. As soon as the diagnosis is made out with any proba-
bility, laparotomy ought to be advised, as it is a fact that many of these
cases are cured by simple opening of the abdomen.

Carcinomatous peritonitis is in some cases a primary disease of the
peritoneum ; most frequently, though, it is a secondary affection due to
carcinoma of some of the intraperitoneal organs.

Ascites (accumulation of serous fluid in the abdominal cavity), with-
out inflammation, is due to general stasis in the circulatory system,
to local stasis in the region of the abdominal vessels, or to general
hydremia accompanying diseases of the kidney.

The presence of ascites is proven by dulness in the lower stratum of
the abdominal cavity, which changes with the change of position; snap-
ping of the fingers against the abdominal walls usually produces a
wave of fluctuation, which can be felt in the opposite side. Puncture
of the ascites, if it has become necessary, may have to be repeated fre-
quently.

Ascites.
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INJURIES OF THE ABDOMEN.

Injuries of the abdominal wall are either contusions or wounds.
The former are of no special consequence or interest, except in those
cases where, after a simple contusion without any apparent injury to
the intra-abdominal organs, severe shock or even death results. The
latter seems to be the result of reflex alteration of the vasomotor
centre. This condition of severe shock has to be differentiated from
internal hemorrhage, which necessitates immediate laparotomy.

Besides this, a tear in the subcutaneous muscles may occur, es-
pecially in the rectus. It will be recognized by the subcutaneous hem-
orrhage, swelling, tenderness, and diastasis of the muscles.

The wounds of the abdominal walls are either non-penetrating or
penetrating. Superficial extensive wounds may be due to burns by
heat, acids, etc., or to congelations. The penetrating wound may
either simply penetrate the wall alone, or involve an intra-abdom-
inal organ.

Of special interest are those cases where patients have been impaled.

The wounds by cut and shot, especially the latter, are always pene-
trating.

INFLAMMATIONS OF THE ABDOMINAL WALL.

Inflammations of the abdominal wall may be either primary or
secondary; in both cases they are recognized by local tenderness, fever,
ete.

Actinomycosis can be recognized only, if, first, a somewhat hard
swelling develops in the abdominal wall; finally the reddened skin
breaks open and discharges the specific pus, in which actinomyces can
then be found.

TUMORS.

Nearly all the different kinds of tumors occur in the abdominal wall,
but show no special characteristics. They correspond to other tumors

of the surface of the body.
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Of special interest are only the so-called desmoids, tumors which start
from the tendons and the aponeurosis. They are hard, of smooth sur-
face, and grow in the direction of the muscles to which they belong. If
they are deeply situated and assume any size, they may be mistaken for
haxmatomas or other tumors, but they are painless, can be more dis-
tinctly differentiated from the surrounding tissue than other growths, and
cause no fever, and the history does not reveal any other organic disease.

Retroperitoneal tumors have intestinal sound over them, and the
gut can be inflated above them.

The differential diagnosis from tumors and cysts of the female organs
can be established by examination from the rectum and vagina.

Dermoids occur only on the navel.

DISEASES OF THE UMBILICUS.

Congenital disorders may lead to two different kinds of fistule at
the navel. First, the omphalo-mesenteric; if the canal which connects
the intestinal tract and the omphalo-mesenteric duct remains open, the
mucous membrane of the gut then lies on the surface and discharges
mucus or feces.

The other kind of fistula is formed by persistence of the urachus.
Sometimes these fistulee are so large that a part of the bladder may
collapse.

The inflammations of the navel in the new-born are either simple
eczema, or inflammation of the vessels of the navel, or phlegmon, or
erysipelas.

Inflammatory fistulee of the navel may be due to diseases of the
intestine, bladder, liver, or gall-bladder.

Tumors of the Navel.

The fungus umbilici granuloma develops after the cord has fallen
off and appears as a granular tumor of the size of a pea, frequently pedi-
cled. The surface of the little tumor, which may be buried under the
folds of the skin, is usually covered with pus. This differentiates it
from the enteroteratoma, a small pedicled reddish tumor growing out
of the navel and reaching the size of a raspberry.

Both the granular tumor and the enteroteratoma have no fistule,
in contrast to the omphalo-mesenterie fistule.

Sarcomas and carcinomas occur also in this region, but are very rare.

Desmoids.

Fistulee.

Granuloma.
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INJURIES AND DISEASES OF THE STOMACH.

EXAMINATION OF THE STOMACH.

Examination of the patient for a possible disease of the stomach is
exceedingly difficult, for a great many reasons. The subjective symp-
toms, which usually lead the patient to the physician, are manifold and
of varying value. Among these we may mention loss of appctite (anor-
exia), which is in hysterical and neurasthenic patients frequently the
disease itself, abnormal hunger (bulimia) (also frequently the principal
symptom of neurosis), increase of thirst, and pain.

Pain in the stomach is a very frequent symptom. Its value depends
on the observation of the patient, as well as of the examiner. It is fre-
quently ascribed by the patients to the stomach, while it has its origin
in an entirely different region. It may be either spontaneous or caused
by pressure; for the latter see palpation.

The real gastralgia may be either continuous or periodical. The
typical severe attacks occur either suddenly, or are preceded by mani-
fold other gastric disorders, as nausea, eructation, and pressure in the
region of the stomach. This is followed by an attack of pain, which
is described sometimes as boring, cutting, or piercing. If pressure in-
creases the pain, the patients try to relieve the pressure by bending for-
ward; the pulse is small and accelerated. If the attack lasts any time,
collapse is sometimes observed.

The pain is of most value as a symptom of ulcer, while carcinoma
frequently develops without pain. In both cases, especially in ulcer,
the pain is usually localized to a circumscribed region, generally that of
the pylorus. In many forms of gastritis the pain extends over the entire
stomach.

In nervous pain in the stomach (cardialgia) the pain is either diffuse
or localized; in the latter case it is diminished by external pressure, in
contrast to the pain in ulcer.

Cardialgia, occurring periodically combined with violent vomiting,
is frequent in locomotor ataxia (tabes dorsalis).

Of great importance is the temporal relation between meals and the
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occurrence of pain. If the pain occurs constantly at certain intervals
(one-half to two hours after meals) we have to deal with an ulcer. An
ulcerating cancer of the stomach may, of course, produce the same
symptom.

If the onset of the pain is not influenced by a meal, a correct inference
in regard to the character of the disease is not possible. Frequently it
is a sign of nervous cardialgia with hyperasthesia of the mucous mem-
brane..

Heartburn (pyrosis) occurs in many, but by no means all, cases where
abnormal fermentation takes place. It usually indicates an increased
acidity of the contents of the stomach. The latter may be due either
to an abnormal formation of organic acids, as lactic acid and sebacic acid,
which both occur especially where hydrochloric acid is present; or it
may be due to an abnormal production of hydrochloric acid, which either
may be a disease by itself, or occur in combination with other diseases,
especially ulcer or gastrectasia.

In some cases heartburn occurs without hyperacidity.

Eructation.

Eructation is frequently regarded as an abortive form of vomiting,
because it generally occurs in diseases of the stomach where vomiting
is present, but it is usually due to the accumulation of gases in the
stomach. If particles of food are brought up with the gas, we call it
regurgitation. In gastralgia, eructation is especially frequent,and the
gases usually have a bad, sour odor.

Vomiting.

We distinguish two different kinds of vomiting according to their
origin, central and reflex vomiting.

Central vomiting is observed in meningitis, and other diseases of the
sensorial apparatus, especially the brain; it also occurs in locomotor
ataxia and migraine. Besides this, central vomiting may be due to
intoxication, either auto-intoxication (ur@mia and diabetes mellitus) or
from the introduction of toxic substances (alcohol, morphine, chloroform,
ether, arsenic, phosphorus, and metallic salts).

Reflex vomiting occurs in a great many diseases of the stomach.
Besides this, other abdominal organs may produce it; thus we find it in

‘Time when pain
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peritonitis, occlusion of the intestine, colics due to stones in kidney or
gall-bladder, gravidity, and other conditions.

The throwing-up of too hastily consumed nourishment is not to be
considered true vomiting. The latter occurs in small children too, as in
meningitis, etc., but is then always accompanied by retching.

Methods of Examination of the Stomach.

The physical examination of the stomach is carried out by:

1st. Inspection.
2d. Palpation.
3d. Percussion.
4th. Auscultation.
5th. Distention.

The functional examination is made by means of the stomach-sound,
to ascertain, first, the motor function, and secondly, the secretory
function.

1. Inspection. Only under abnormal conditions does inspection
reveal the size of the stomach. The epigastrium shows sometimes
marked distention, which is usually not produced by a tumor of the wall
of the stomach, but is rather due to the presence of an abnormal quan-
tity of gas bulging out the stomach. Imitating this condition we inflate
the stomach artificially. Cf. below. The contours of the stomach are
then distinetly visible through the abdominal wall. In gastroptosis the
epigastrium is not filled out, in ectasy the entire region, up to the ensi-
form process, is distended.

Peristaltic motions are sometimes visible, especially when one taps
on the stomach. The wave of peristalsis moves from left to right. If
the motions are very energetic or reversed, they indicate an obstruction
in the pylorus region.

Inspection of the stomach is also carried out from within by the optic
method of gastroscopy; the latter method, similar to cystoscopy, is
rather difficult and therefore not much used. All other methods, like
diaphanoscopy and examination by z-ray, are without any practical
value whatsoever. X-ray photographs sometimes give a shadow where
a very marked tumor is present, but then such a tumor can also be felt.

2. Palpation. Palpation of the stomach is by far the most im-
portant diagnostic measure, but it is also by far the most difficult. Only
through long practice can we achieve any reliable results. Palpation is



INJURIES AND DISEASES OF THE STOMACH. 161

to show two things, first, the presence of tumors, and secondly, to prove
pain on pressure at certain points.

The patient must relax the abdomen; the dorsal position with
slightly raised head is therefore the most suitable. If patients stiffen
the abdominal muscles, we let them pull up the knees, open the mouth
slightly, breathe deeply and quietly; we then use the inspiration for pal-
pation, especially in crying children. The two hands of the examiner
(always to be used together) are slightly flexed; so are the fingers. To
feel the edges of the tumor the fingers are still more flexed and pressed
downward. If we need strong pressure we put one hand over the other
and palpate with the lower one. Usually a slight pressure is more
efficient, as it does not cause contractions of the abdominal muscles.

For differential diagnosis between tumors of the stomach and those
of the kidney, we put one hand in the loin and one hand on the ab-
domen to examine bimanually. In exceptionsl cases we use narcosis to
relieve the abdominal tension.

The abnormal resistance may be due either to contractions of the
muscles, especially the rectus or one of its segments, or to a real tumor.
In all cases of pain we have to exclude epigastric hernia and a preperi-
toneal lipoma.

The epigastrium is normally tender on pressure, and this tenderness
is not necessarily increased, but it may be markedly so in any disease
of the stomach. It is most constant and characteristic in ulcer of the
stomach.

Spontaneous pain is usually increased by pressure in organic dis-
eases of the stomach, as ulcer, carcinoma, or gastritis, but in nervous
conditions of the stomach the pain is sometimes diminished by pressure
from outside. In the same condition the faradic current may have a simi-
lar effect. In gastritis and nervous cardialgia the pain is usually diffuse
over the entire stomach, and most intense in the epigastrium, while in
ulcer and cancer the pain is usually localized to a small circumseribed
spot. Patients with ulcer frequently describe the pain as shooting with
great intensity toward the spine. Some of the internal clinicists attach
great weight to different points, tender on pressurc in the spine. The
pressure-point characteristic for ulcer is a little to the left of the spine
close to the body of the twelfth dorsal vertebra. The point character-
istic for gall-stone is at the same height, but two to three fingers’ width
distant from the spine. These diagnostic points are doubtless of value,

but not infallible, as a number of operations have proved.
11
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The splashing sound is produced by alternate quick, short blows
with either hand on the walls of the stomach. We then hear and feel
distinctly the swashing of the fluid contents of the stomach. It usually
indicates gastrectasia, but as it occurs in the normal stomach also, its
diagnostic value must not be overrated.

3. Percussion. Percussion is not of great diagnostic value. The
boundaries of the stomach cannot be made out by percussion, especially
is it hard to differentiate the stomach from the colon; the former can
better be marked out by percussion with the patient in different post-
ures, lying on his back and standing. With the patient supine we get,
where the stomach touches the abdominal wall, a deep tympanitic sound,
due to the air which is always present in the stomach. If the patient
then gets up, the fluid contents of the stomach sag, and therefore the
tympanitic sound disappears, and a dull sound appears at the same spot.
This usually indicates the lower edge of the stomach.

4. Auscultation. Auscultation has so far not been used to any
advantage, except that the splashing (succussion) sounds are of some
value. If they occur in the jejune stomach or below the umbilicus, they
indicate mechanical insufficiency.

5. Distention. Distention of the stomach is made for the purpose
of demonstrating the site, size, and configuration of the stomach.

It is effected in two ways: by giving the patient a small teaspoonful
of bicarbonate of soda, and immediately afterward one-half teaspoonful
of tartaric acid, each in two to three ounces of water. Thus we have not
to insert the stomach-tube; but as the effect of this method is not abso-
lutely certain and not entirely without danger, the stomach-tube should
be ready to relieve the patient of carbonic acid if necessary.

The better method is to blow up the stomach with air through the
stomach-tube; the amount of air can be regulated. We can then use
palpation and percussion, to find the borders of the stomach, and abnor-
mal contours, like the ““hour-glass stomach” can thus be demonstrated.
Inflation of the stomach is always effective, except in cases of very
strongly developed abdominal walls and incontinence of the pylorus or
the cardia.

Inflation of the colon may be of great value in differential diagnosis.
This is done in the most simple way by inserting a rectal tube, to which
an inverted mineral-water siphon is attached, thus the carbonic acid gas
escapes into the tube without any water following.

The functional examination of the stomach is carried out, first, by
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examination with the stomach-tube, and secondly, by microscopical and
chemical examination of the contents of the stomach.

The use of stiff stomach-sounds has been entirely given up. We now
use only the soft stomach-tube, of not too small a calibre. The stomach
end ought to be closed, with two lateral openings near the closed end.
With this tube we can ascertain, first, stenosis of the cardia, if present;
second, the motor conditions of the stomach; third, the secretory func-
tion of the stomach by chemical examination of the removed contents
of the organ; and fourth, the greater curvature can be made out either
by filling the inserted tube from outside or by z-ray photographing the
tube (filled with fine shot or bismuth) in situ.

The use of the sound is absolutely contraindicated immediately or
even some time after a hemorrhage. If ulcer is probable the tube must
be used with great caution.

If we want to ascertain the motor function, 7.e., to find out in what
time the stomach has been emptied of a meal, we wash out the stomach
with the tube, filling the funnel twice with about one pint of lukewarm
water each time. ’

If we want to make a chemical examination of the stomach, espe-
cially to determine the percentage of acid, we use the expression method,
thus gaining the contents of the stomach without any dilution. If the
latter method is used, the tube is not to be removed until we pour, after

the expression, lukewarm water into the elevated funnel, thus preventing.

tearing out the mucous membrane of the stomach wall, which otherwise
is drawn into the fenestra by suction.

To find out the motor power of the stomach we give a test-meal,
consisting of one roll, and ten ounces of water or tea. After one hour
and a half, or at the latest two hours, what remains in the stomach
should be removed; if the stomach is empty after one hour, it is ab-
normal.

This same test-meal can be used for chemical examination, in which
the presence or absence of hydrochloric acid, pepsin, pepton, rennet-
ferment, lactic acid, and sebacic acid can be proven. We cannot enter
here into the methods of chemical examination.

The microscopical examination has to observe especially the different
kinds and the number of microbes. Of special importance are the lactic
acid bacilli, saccharomyces, and sarcinze.

Of congenital anomalies of the stomach, which are rare, it is sufficient
to mention congenital stenosis of the pylorus.

Value of the
stomach tube.

Chemical exam-
ination.

Microscopical ex-
aminatlon.
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INJURIES OF THE STOMACH.
Subcutaneous Injuries.

The lighter forms of subcutaneous injuries and neighboring lesions
either do not come under observation, or if they do, have frequently
such indistinct symptoms as to prevent exact diagnosis.

Much more important is rupture of the stomach. This occurs almost
exclusively on or very near the lesser curvature up to the pylorus, usu-
ally nearer the latter, and not rarely on the anterior wall, very rarely in
the fundus or on the greater curvature. Usually the stomach is over-
distended by fluids or solid food.

The symptoms are usually striking, and consist of :

1st. Shock.
2d. Local symptoms of the perforation.
3d. Infection of the peritoneal cavity.

First of all, if the patient has not lost consciousness, he feels a violent
pain, usually at the site of perforation, after which shock ensues, which
sometimes leads to death.

The intense pain is not increased by pressure, vomiting is not always
present, and the vomitus when present may contain blood.

The abdominal muscles are stiff and as hard as a board, and the
abdomen is concave. If this latter symptom persists, perforation of
the stomach is very probable.

Soon the presence of contents of the stomach in the abdominal
cavity is evident. When the patient is supine the highest point of the
abdomen is the middle of the epigastrium, where even small quantities
of escaped gas can be traced by the tympanitic sound. The fluid sinks
to the lower parts of the peritoneal cavity and reveals its presence by
dulness. Later on perforative peritonitis develops, the abdomen be-
comes distended, generally tender on pressure, the pulse becomes small,
frequent, and soft; the temperature may rise, the intestines are para-
lyzed, and vomiting becomes constant. Of all these symptoms the
presence of gas is by far the most important.

The differential diagnosis between rupture of the stomach and rupt-
ure of the bowel may be extremely difficult, if not impossible: but for
practical purposes it is sufficient to make a diagnosis of intestinal rupt-
ure, which makes immediate operation necessary.
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Sometimes the course of the perforation is not so violent as described
above, but even then the operation is fully as necessary. As to wait-
ing for the passing of the shock, a few hours are sufficient; after
that an operation, if we have made a probable diagnosis of perforation,
ought not to be delayed any longer.

The question of transportation of such a patient has to be decided,
as it is usually necessary (except in cases where the perforation occurs
in the hospital), and if so, the sooner the better.

Penetrating Abdominal Wounds with Wounds of the Stomach.

They are usually caused by stabbing or shooting. Stabbing may
produce only one wound, while a bullet usually produces an entrance
and an exit wound.

The abdominal wound usually facilitates the diagnosis of the wound
of the stomach materially.

The dangers mentioned above as connected with perforation of the
stomach are augmented in these injuries by the probability of serious
hemorrhage. Immediate operation in all these cases is necessary.

Injuries of the Stomach from Inside.

They are the result either of foreign bodies (cf. below) or of caustic
fluids. In some cases perforation has been effected by the passage of
stiff stomach-sounds.

The caustic injuries by acids or alkalies necessitate, besides the dis-
pensing of antidotes, an operation according to the degree of destruction
of mucous membrane or perforation. The stomach-tube has to be used
in those cases with the greatest care.

Foreign Bodies.

They are usually introduced through the mouth, either intentionally
by hysterical or insane persons or with suicidal intent, or by mistake,
especially in the case of children. All sorts of foreign bodies have been
removed from the stomach, as pins, tacks, coins, artificial teeth, fish-
bones, stones, fruit-stones, beads, rings, pieces of wood, knives, forks,
spoons, scissors, sword-blades (in show-men), picces of glass, etc. Be-
sides this, we have to mention the bezoar, a tumor formed in the stom-

Time of operation.

Wounds of stom-
ach from outside.

Wounds from in-
side.
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ach, consisting of hair, especially in girls who chew their braids. Car-
penters who drink furniture polish may have stones in the stomach
formed by shellac.

A great many of these foreign bodies give comparatively few symp-
toms, and some of them may have remained in the stomach for a long
while.

Murphy buttons used in gastro-enterostomy may drop into the
stomach instead of passing into the bowel; since the anterior method
has been neglected in favor of the posterior, this can no longer happen.

The diagnosis may be very difficult if the anamnesis is unreliable.
The radiogram is about the only reliable diagnostic help.

Even if the presence of a foreign body in the stomach has been estab-
lished, only in the very rarest instances will immediate operation be
necessary. In a great many cases even the most improbable foreign
bodies will pass the entire intestinal tract and be finally expelled per
vias naturales. Where the form of the foreign body makes a perforation
of stomach or bowel probable, operation may become more necessary.

The danger of gastrotomy in healthy tissue is exceedingly small,
and therefore the operation, if necessary, ought to be strongly recom-
mended.

Fistulee of the Stomach.

Fistule, which have not been established purposely for operation,
are rare, but may be the result of perforating wounds, or of ulcer or
cancer of the stomach.

The diagnosis is certain if food particles are found in the fistule,
and the chemical examination of this discharge shows the characteristics
of the stomach secretion. The probe is not of much value.

Small stomach fistule usually need no operation, as we see that even
those made on purpose have a tendency to heal rapidly. Larger fistule
have to be closed by operation.

DISEASES OF THE STOMACH.
Dilatation of the Stomach.

The dilatation may be due either to a purely atonic ectasia, or to an
impediment caused by stenosis of the pylorus or its region. The former
only rarely becomes the object of surgical interest; for the latter the
most important symptom is the establishment of a tumor.



KILIANIL PLATE X.

OLIVARY STOMACH BOUGIE.

The foreign body, partly in stomach, partly in duodenum, shows at the
right of the spine between twelfth dorsal and third lumbar vertebre. Re-
moval by gastrotomy.
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If dilatation of the stomach is improved, not only subjectively but
also objectively, by proper treatment, especially lavage of the stomach,
and if this improvement persists after the treatment has been stopped,
the dilatation is probably due to simple atony. But if in spite of the
constant washing out of the stomach, the wash-water again and again
shows undigested masses, and if we find particles of food in the jejune
stomach, in spite of rigid diet and regular washing, a pylorus stenosis
is probable. :

Pylorus stenosis may be due to processes from inside:

1st. Pylorus or duodenal carcinoma.

2d. Strictures resulting from ulcers.

3d. Hypertrophy of the pylorus, as the result of chronic gastritis
and ulcers.

4th. Rotation of the filled stomach.
~ 5th. Gall-stones.
From outside, stenosis may be due to:

1st. Tumors of the neighboring organs, as liver, gall-bladder, or
pancreas.

2d. Strictural bands.

For comparison we put the symptoms of benign and malignant
pylorus stenosis together as follows:

Benign. Malignant.
1. Duration.................... Yeurs..oovvvnnnn.., Three to six months, at the
utmost eighteen months.
2. Course...........oeiiinnnnnn Free periods alternate | Growing intensity of symp-
with severe symp-| toms, amelioration only
toms. pussing.
8. Age..oviiiiiiiiiii All agesafter cighteen. | Usually after forty.
4. Tumor........coovvvvvinnnn. Often lacking........ Nearly always present.
5. Bloody vomiting............. Light fresh  blood | Coffee-ground vomitus, fresh
(ulcer). hemorrhages possibleafter
ulceration.
6. (Edema of thelegs........... Nonme......oovvvnnnnn Often present,.
7. Metastasis................... Absent .............. Present.
8. CONTENTS OF THE STOMACH: [Odor................ More foul than in benign.
Pepsin and rennet ferment. ... Present............ .. | Frequently absent.
Free HCL.................... Present.............. Present.
Lactic acid.................. Rare................. Usually present.
9. MICROSCOPICAL EXAMINATION:
Sarcine..................... Present.............. Usually present.
Long filiform bacilli.......... ()nl)l/ few, if present at | Quantities.
all.

Pylorus stenosis.
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Ulcer of the Stomach.

Ulcers of the stomach in well-developed cases present a complex of
symptoms which assure a right diagnosis. Ulcer of the stomach is very
frequent, it attacks twice as many women as men. The age is from
fifteen to thirty, mostly about twenty, in men later.

The ulcers are nearly all situated near the lesser curvature; most on
the posterior wall, only a very small number of ulcers are observed on
the anterior wall, but if they occur there, they show the greatest ten-
dency toward perforation. The patients complain of dyspeptic symp-
toms and feeling of pressure in the region of the stomach.

A very important symptom is the pain; it usually appears one-half
to one hour after meals in paroxysms. It is usually due to mistakes in
diet, to eating of very indigestible, very cold, or very hot food, or is
caused by the irritation of a surplus of free acid; pressure usually in-
creases the pain. The pain is always located to a certain spot of the
stomach, either in the epigastrium, or at the spine between the shoulder-
blades; its intensity is very frequently dependent upon the posture of
the patient; for instance, it appears only if patients are lying on the right
side (very characteristic). In later stages, if dilatation ensues due to
cicatricial pylorus stenosis, or gastralgia caused by formation of scars,
the symptoms, of course, become different.

The gastralgias caused by scars are extremely rare; on the contrary,
the pain is usually absent if the ulcer has healed completely. If the
pain, after apparent cure, appears again or is persistent, the ulcer is not
healed completely, or there has been a recurrence.

Besides changes in the appetite, sour eructation, heartburn, and
nausea, vomiting is a constant sign. It occurs with the pain one-half to
an hour after meals. The vomitus usually has a strongly acid reaction,
owing to the excess of HCI (cf. below). In over fifty per cent of the
cases the vomitus contains blood, which can usually be recognized as
such. Only rarely, if the blood has been left a longer time in the stom-
ach and has been converted into hzmatin, does it assume the coffee-
ground character.

Sometimes there is some difficulty in determining if the hemorrhage
really was from the stomach. If epistaxis occurs at night, a part of the
blood flows back into the nasopharynx and, being swallowed, excites
vomiting, so that a gastric hemorrhage is suggested. In hysterical
cases bloody vomiting also occurs.
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The differentiation between gastric and pulmonary hemorrhage in
doubtful cases depends on the following factors:

1st. The previous condition of the patient, whether he has had cough,
expectoration, and other pulmonary symptoms, or gastric symptoms,
pain and vomiting.

2d. On the character of the hemorrhage; whether accompanied by
vomiting or cough, but there may have been both. Violent vomiting
may excite a cough, and on the other hand blood, which has been coughed
up, may be partly swallowed and produce vomiting.

3d. On the character of the evacuated blood; if from the lungs, it is
usually bright red and frothy, containing air-bubbles, with few clots and
of alkaline reaction. In gastric hemorrhage it is usually dark, mixed
with food particles, partly clouded, and acid in reaction.

4th. On the character of the physical examination. This, of course,
has to be carried out with extreme caution after hemorrhage, so as not
to start fresh bleeding. Nevertheless, any pulmonary disease causing a
severe hemorrhage is usually easy to demonstrate, while in diseases of
the stomach we generally find nothing but signs of an®mia.

5th. On the subsequent symptoms. After a pulmonary hemorrhage
the patients have, for a few days, expectoration of pure blood, or sputum
with bloody streaks. After gastric hemorrhage, the next stool is
liable to show black discoloration, owing to the presence of decomposed

blood.

Hematemesis.*

1. Previous history points to
gastric, hepatic, or splenic disease.

2. The blood is brought up by
vomiting, prior to which the pa-
tient may experience a feeling of
giddiness or faintness.

3. The blood is usually clotted,
mixed with particles of food, and
has an acid reaction. It may be
dark, grumous, and fluid.

Hamoptysis.*

1. Cough or signs of some pul-
monary or cardiac disease precede,
in many cases, the hemorrhage.

2. The blood is coughed up,
and is usually preceded by a sen-
sation of tickling in the throat.
If vomiting occurs, it follows the
coughing,

3. The blood is frothy, bright
red in color, alkaline in reaction.
If clotted, rarely in such large
coagula, and muco-pus may be
mixed with it.

* After Osler.

Difference be-
tween gastric and
pulmonary hemor-
rhage.
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Hematemesis. Hemoptysis.

4. Subsequent to the attack 4. The cough persists, physical
the patient passes tarry stools, and  signs of local disease in the chest
signs of disease of the abdominal may usually be detected, and the
viscera may he detected. sputa may be blood-stained for

many days.

Feces and urine do not show any special characteristics of value,
except that the feces become black, tar-like, after any copious hemor-
rhage of the stomach.

Hyperacidity, if present, is a symptom of great value; it is found
in eighty per cent of all cases.

Very frequently ulcers produce motor disorders, as stated above.
They are due:

1st. To a narrowing of the exit of the stomach, and,

2d. To a diminution of the expulsive power of the muscles of the
stomach (atony).

The narrowing of the pylorus may be produced by scar-stenosis, or
it may be due to a spastic contraction of the muscular pylorus ring,
especially during digestion, or to a sharp bend owing to adhesions. All
these symptoms are usually present if the ulcer is near the pylorus; but
even if farther away, it can excite pylorus spasm.

In quite a number of cases the ulcer can be felt as a tumor. Under
favorable conditions (thin abdominal walls with good relaxation), the
crater-like ulcer with the hard surrounding wall can be felt distinctly.

Ulcers of the anterior wall of the stomach, which, as said above,
have the greatest tendency toward perforation, may become attached
to the anterior wall, infiltrate the muscles, and so simulate a tumor of
the wall of the stomach.

As a rule, though, it is rare that an ulcer is palpable, and if a tumor
can be demonstrated it indicates more a malignant tumor than an ulcer.

Perforation of the stomach may be entirely unexpected, and may be
the first symptom of ulcer of the stomach, in which case the diagnosis
may be very difficult. In other cases, where the ulcer has given suffi-
cient symptoms to be diagnosed, the perforation is easy to recognize. It
is always characterized by severe pain, followed by the symptoms of a
localized or general peritonitis, according to the site of the ulcer, and to
the existence or non-existence of preformed adhesions.
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Gastralgia
Uleer. Carcinoma. (U't'g::g;]] In- | cholelithiasis. Dl{]oltl;:n
Neuralgia).
Acidity.......... Hyperacidi- [Usually free|............ No hyperacid-{No hypera-
ty. HCI absent ity. cidity.
or ver
much di-
minished.
Tumor........... Very rare...|Present.....|...ccovuiiifiennninan. No tumor.
Age............. Before forty.|After forty. |............ [ ... T 1\:vent y to
orty.
Cachexia......... None....... Present. ....|...covvvieei]iies ciiee o None.y
Bloody vomitus..|Pure blood..[C o f f e e-|Absent..... Absent....... Little; blood
ground discharged
masses. into gut.
Perforation ...... Soon........ L Y PPN Possible.
ain............. Half an hour|Unreliable . . |Attacks oft-(Colic four to|Located more
to one hour, enlongtime| five hours| totheright.
after meals, between,| aftermealsin
located at without re-| the right hy-
typical lation to| pochondri-
pressure meals. um, often ra-
. points. diating to|
right arm.
After the at-
tacks are
over, com-
plete absence
of symptoms,
often for a
long time.
Gall-bladder...... Not im-fi.eeeeeiiiifiiiiii, Increased size.
volved
Liver............ Free........|.. ..o Edge near
bladder
swollen and
tender to pal-
pation.
Icterus .......... None....... Only if car-|............ Usually pres-|Rare.
cinoma has ent.
involved
gall-blad-
der.

As to the exact site of the ulcer, it is best not to enter into any diag-
nostic guessing, the more so as it does not influence a possible operation.
If the pain is high up under the xiphoid process at the last act of deglu-

tition, it points to a cardia ulcer.

Any introduction of the stomach-

tube for diagnostic purposes is to be shunned, as it might produce an
abundant hemorrhage, which may bring patient and physician in a

desperate position.

All certain perforations necessitate, of course, immediate operation
as soon as the first shock, one to two hours, has been overcome.
A serious question is to be answered: should we recommend an

Operation.
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operation when the diagnosis of perforation is uncertain? Consider-
ing the very bad prognosis of unoperated perforations and the very
remote danger of a properly executed exploratory laparotomy, we must
urge operation even in cases which are not absolutely certain, the more
so, as eighty per cent of the perforations occur at the anterior wall,
which facilitates the finding of the perforation.

A second indication for operation is hemorrhage, either if it is acute,
or so serious as to endanger life, and cannot be otherwise controlled,
or if constant small heematemeses occur which lead to chronic anzmia.

A real or organic stenosis of the pylorus, not only a spastic condition
of the same, producing grave motor insufficiency, indicates operation
absolutely, in lighter cases only relatively.

The same is true of ‘‘hour-glass ”’ stomach.

If the ulcer produces adhesions to the abdominal wall and neighboring
organs of the stomach, with severe symptoms, gastrolysis, loosening of
the adhesions, is proper.

All cases of ulcer, if they do not yield to proper medical treatment,
and rob the patients of their enjoyment of life and capacity for work,
may for those reasons become objects of operation.

Which of the many operations arc best suited, we will not discuss
here. It suffices to say that the percentage of mortality of stomach
operations has come down to twelve to fifteen per cent.

Tumors of the Stomach.

Although other tumors than carcinoma occur, they are so rare that
they may well be neglected here.

Only the myoma is found among the benign tumors and is compara-
tively the most frequent. Its diagnosis is difficult, as it rests entirely
on the presence of a tumor with no functional symptoms.

Carcinoma of the Stomach.

It is very frequent. Seven to eight per cent of ulcers of the stomach
lead to carcinoma. The symptoms in the beginning are not very pro-
nounced. Loss of appetite, eructation, coated tongue, feeling of press-
ure in the epigastrium, are indefinite symptoms.

Soon the pain becomes very marked, is localized frequently to the
site of the affection, and assumes a paroxysmal character.

The vomiting is very marked if the carcinoma is near the pylorus
(cf. below), and brings up particles of food, mucus, epithelia, bacteria,
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and coffee-ground masses. Light blood is vomited only if erosion has
taken place. Soon cachexia shows itself in sallow, yellowish complexion,
loss of flesh, and slight cedema.

The most positive sign is the tumor, in fifty to sixty per cent at the
pylorus, in ten per cent at the cardia. Sometimes the tumor can be
seen, usually only felt; the latter in most cases not until the stomach
is washed out. The tumor is hard, its surface is uneven, and sharply
defined. The tumor, like all carcinomas, is immovable (of course, the tu-
mor with the entire stomach can usually be moved, except in very far
developed cases). The symptom that the tumor of the stomach does
not move downward with inspiration is unreliable.

Free HCI is absent in most cases, but this is not pathognomonic.

Lactic acid, if present in any quantity, is a very important symptom.
If lactic acid is absent, carcinoma is improbable. In most cases there is
a decided motor hindrance, so that we find after a time, when meals
ought to be normally digested, large residua of food.

If particles of the tumor have been washed out or removed with the
tube, which are recognized by the microscope as carcinoma, the diag-
nosis is, of course, absolutely certain. For differential diagnosis see the
table above. v

A pancreas carcinoma may be very easily nistaken for carcinoma of
the stomach.

The tumors of the omentum and peritoneum may be extremely diffi-
cult to differentiate.

If all the other symptoms point toward a carcinoma, the diagnosis
will be strengthened if these symptoms have developed in patients over
forty who have been well until then, even if no tumor can be proven.
On the other hand, my experience shows, that the prognosis of operations
for cancer of the stomach, where a distinet tumor can be felt, is so bad
that the effect is really only palliative, lasting usually not more than two
to four months. That is, a cancer of the stomach, to give any good
results, ought to be operated before a tumor can be felt.

Constant careful examination of stomach patients for HCI and lactic
acid is therefore necessary and highly commendable.

In all cases where carcinoma of the stomach has been diagnosed,
immediate operation is necessary, and in cases where the diagnosis is
doubtful, a very small exploratory laparotomy, just enough to insert
one finger, is strongly to be recommended, as connected with practically
no danger.

Chemical exami-
natlon.

Operation.
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INJURIES AND DISEASES OF THE INTESTINES.

EXAMINATION OF THE INTESTINES.

By inspection we learn the general configuration of the entire abdo-
men, as well as of its different parts.

Uniform bulging of the abdomen is due either to meteorism or peri-
tonitic exudation. Irregular protuberances may be due to inflation of
a single loop or to fecal tumors or to tumors of the gut, or peritoneum,
or omentum.

The abdomen may be drawn in, indicating contraction of the ab-
dominal muscles and certain spasmodic conditions, as in meningitis,
lead-colic, carcinoma, ete.

Peristalsis may be seen through the abdominal walls. Sometimes it
may be excited by slight tapping of the abdominal wall with the finger.
This may indicate an obstruction to the passage of the contents of the
intestines.

In examination for diseases of the intestines the typical places for
the hernias, including epigastric hernia, should not be overlooked.

Palpation. The object of palpation is twofold, to find certain spots
tender to pressure, or general tenderness of the abdomen, and to feel
abnormal resistance and tumors.

Palpation discloses sometimes a gurgling sound, called the ileoczcal
gurgling, similar to the cooing of doves.

No abdominal palpation is complete without examination per
rectum, and in women per vaginam. The introduction of the entire
hand into the rectum has been abandoned, as unnecessarily dan-
gerous.

In some cases fluctuation is to be felt. How to feel for the same,
is described in the introductory chapter, page 10.

It is necessary to know the symptoms of feecal tumors. They can be
kneaded or moulded, like clay, by the pressure of the fingers.

Percussion. Percussion may reveal tympany or dulness, which may
be of some value in certain diseases. Generally it is the least reliable

174
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method of examination, and often misleading. Free or encapsulated
fluid may be detected by it.

Exploratory puncture with aspiration, to show the eventual presence
of pus, has been given up as too uncertain and too dangerous. Punct-
ure of the gut very-much distended by gas, with a very fine needle (of
a hypodermic syringe), is more used for therapeutic than diagnostic pur-
poses, but is connected with no danger.

A very valuable diagnostic measure is inflating the intestine with air
or water. The inflation usually reaches to the ceecum; the contours of
the colon are made evident by it.

Inflation with air produces a high tympanitic sound; with water,
dulness; both may be of value.

Filling the colon with air or water is best done by a soft-rubber rectal
tube, or still better a soft-rubber rectal bougie of one of the smaller sizes.
The latter are not longer than twelve inches, which is entirely sufficient.
Rectal tubes need not be longer than fifteen inches. If they are too long
they easily double up. Even high injections, if done with little pressure,
can be given with short tubes.

The injection with air is done either by attaching an inverted
siphon, which lets the carbonic acid gas escape, or with the rubber bulb.

The injection of water is done with a funnel and tube. One to two
or three quarts of lukewarm water can thus be injected.

The insertion of the rectal tube is made with the patient lymg on the
side, but after that he lies on his back. The injection has to be made
very slowly, and may take from a half to one hour.

INJURIES OF THE INTESTINES.

All the different forms of lesion deseribed under the heading of stom-
ach occur in the duodenum, small intestine, and colon.

Subcutaneous injuries more frequently produce perforations, as the
duodenum may be pressed against the spine. Among the perforating
subcutaneous injuries the total tearing off of the duodenum has to be
mentioned.

The wounds of the duodenum with a wound of the abdominal wall,
as by stabbing and shot, are similar to those of the stomach. In case of
injury by the discharge of a shot-gun from some distance, we have to
remember that a number of perforations may have taken place. The

Cave exploratory
puncture.

Inflation of colon.

Wounds of the
duodenum, etc.



‘Wounds of the
colon.

Causes.

176 SURGICAL DIAGNOSIS.

symptoms are similar to those of injuries of the stomach, except that the
pain is usually more localized toward the right; vomiting is rarer.

The same holds true with the injuries of the small intestine. The
loops of the small intestine are arranged in the abdomen, so that one
shot or cut may perforate a number of loops.

With the intestine the mesentery may be injured, which is of great
importance, as the hemorrhages from its arteries have little tendency
to stop, first, on account of the comparatively high pressure, and sec-
ondly, hecause the extravasation of fat in those injuries prevents
ready coagulation.

The wounds of the colon show special characteristics only in so far
as some colon wounds may be extraperitoneal, since a part of this bowel
is not covered by peritoneum, and secondly, as the bacteria are more
virulent, which makes the penetrating wounds of the colon decidedly
more dangerous. On the other hand, the more solid contents prevent
to some extent the escape of feces into the peritoneal cavity.

The omentum, owing to its exposed site close to the abdominal wall,
is very frequently injured.

DISEASES OF THE INTESTINES.
Intestinal Obstruction (Ileus).

Ileus is one of the most important surgical conditions of the intes-
tines, producing a complex of symptoms composed of four principal
characteristics, obstipation, pain, fecal vomiting, and meteorism. It
always presents a grave picture, and its early recognition is one of the
most important duties of the physician.

It is due cither to a lack of motor power of the muscles of the gut
(caused by paralysis) or to a mechanical obstacle occluding the intes-
tine. A rare cause for paralysis of the gut may be an embolus in the
mesenteric artery. Most frequently it is due to peritonitis, especially
in its acute form, where the paralysis seems to be the result of the poi-
soning of the nerve centres by the products of bacterial infection. In
chronic peritonitis other factors, as adhesions, etc., come into play.

The obstacle producing occlusion of the gut may be either in the
inside of the intestines, as fecal masses, gall-stones, foreign bodies,
tumors, and scars of the intestines, or outside, as incarceration in inner
or outer hernial rings, volvulus (twists and knots) of the intestines, or
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intussusception or invagination, kinks by peritoneal adhesions, or com-
pression by enlarged neighboring organs.

The symptoms of an intestinal occluswn may appear either suddenly
or slowly, according to its course.

First, we have to decide if a stenosis of the gut exists. According to
its degree, varying from slight hindrance to the evacuation of feces up
to the dangerous complex of symptoms of complete occlusion, the
clinical picture varies greatly.

The first symptom is complete obstipation (the only exception occurs
in invagination, where the impaction of the gut is indicated by violent,
sometimes bloody, diarrhcea). The obstipation may be preceded by a
longer or shorter period of constipation. The moment the occlusion
occurs, the entire intestine will in most cases be filled more or less with
fieces, therefore evacuation of feces by injection or even in a natural
passage (before complete paresis of the gut has resulted) is possible.
The discharge is of the contents of the part of the gut below the ob-
struction, while the movement of the contents of the upper part is com-
pletely arrested. Therefore even the strongest laxatives do not induce
any passages, but, on the contrary, increase the suffering and discomfort
of the patient. Flatus can no longer be passed and therefore the intes-
tine above the obstruction becomes distended, which very frequently
shows as a visible tumor and gives a tympanitic resonance on percussion.

Frequent eructation, hiccough, singultus, and vomiting occur; at the
same time we note shortness of breath, great anxiety, drawn face cov-
ered with cold sweat, cool extremities, small and frequent pulse. After
some time f@cal vomiting sets in and collapse begins to appear. We may
mention here that fecal vomiting is not produced by antiperistalsis, but
is simply the mechanical effect of stagnation to the point of overflow.
The vomitus is first greenish-yellow, and becomes dark brown later on,
and finally acquires a fecal smell from decomposition.

The urine shows, in cases of the dynamic ileus paralysis (by peritonitis,
ete.) and in obstruction of the small intestines, an enormous increase of
ten to fifteen fold of the normal quantity of indican, but not before the
second day. Obstruction of the colon does not show this symptom.

It is sufficient to make the diagnosis of intestinal obstruction, with-
out any effort to localize the same. Only three kinds have to be differ-
entiated, namely, ileus caused by acute circumseribed or diffusc perito-
nitis, ileus by strangulation, and ileus by obturation.

Acute peritonitis, as stated above, always produces paralysis of a
12
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neus due to peri- certain part of the intestine; the latter therefore becomes inflated by

lonits. gas and its mobility is diminished.

The circumseribed and diffuse peritonitis differ only in the degree of
paralysis and distention of the gut.

Symptoms. The entire abdomen is generally tympanitic, barrel-shaped, no loops
are visible or palpable, no gurgling sounds to be heard. The temperature
may be very high, 104° or 105°, or more frequently between 1004° and
1014°, or even be more or less normal. Much more important is the
condition of the pulse, which becomes rapid, 120 and above, and
small.

If we find ileus as the result of peritonitis, our task is not done until
we find the cause of this peritonitis.

If the anamnesis is in any way reliable, it can be of great help, and
lead to the proper diagnosis of perforative peritonitis due to appendi-
citis, or ulcer of the stomach or gut. In all these cases, as well as in the
other forms of ileus, early correct diagnosis is of the highest importance.
As soon as a general peritonitis is well developed, the prognosis is ex-
ceedingly infaust.

Due to strangula- If we find a strangulation of a small loop, the proximal portion of in-

ton- testine will be distended, either immediately or surely later on. But this
loop is not paralyzed; on the contrary it shows distinct (even if only
slight) erectility and peristaltic motions, either spontaneously or on tap-
ping. This distention of the loop or the adducting gut can very fre-
quently be felt by palpation, until peritonitis ensues, where complete
paralysis of the intestine occurs.

Strangulation can be diagnosed just as in external hernia, if an
individual, until then perfectly healthy, suddenly feels an intense pain,
and is from that moment on seriously ill. Shock, and later on collapse,
usually accompany the occurrence. A short while after, the other
symptoms of ileus develop. Very soon nausea and vomiting of first
greenish, later on feculent masses appear. As mentioned above, one or
two passages may still occur, after which neither wind nor feces can

~ be expelled.

Examination of The examination of the abdomen has to be made very carefully, as

abdomen. it is exceedingly painful. It has to be given up entirely, where abnormal
thickness or unusual rigidity of the abdominal walls is present. It is
important to know that the diagnosis must be made within the first
forty-eight hours, to be of any value to the patient. After that,
on the third day, gangrene and infection are known to set in. In excep-



INJURIES AND DISEASES OF THE INTESTINES. 179

tional cases gangrene results within a remarkably short time, so that the
diagnosis can hardly be made early enough.

One thing more: after the first violent symptoms are over, paralysis
begins. There is in a number of cases a remarkable euphoria, which must
not mislead the physician. The patients are slightly apathetic and
answer questions as tohow they feel, a little hesitatingly perhaps, but with
the assertion that they are all right. After a short interval peritonitis
sets in, with its usual restlessness and alarming symptoms. One thing
might still be mentioned, that is, the facies peritonealis, which I have
described in the introductory part. There is a peculiar anxious expres-
sion in the face of those patients who have abdominal or peritoneal
shock. The tip of the nose is pale, dry, and sunken-in, frequently the
ale of the nose are working during respiration. The tongue is dry,
cracked, and red, later on brown.

The clinical picture, which it is sometimes necessary to observe for
twenty-four hours or so, is decidedly disturbed, if the physician begins
to wash out the stomach and gives opiates before a diagnosis is made;
these measures cannot influence the strangulation and they rob us of
the possibility of observing correctly.

If the intestines become obturated by chronic stenosis of the gut,
which finally leads to complete occlusion, or by foreign bodies, as large
gall-stones, which finally become wedged (both producing the same
effect), the symptoms must naturally be less violent. Therefore those
cases lack the very intense pain at the start, and the symptoms of col-
lapse; they present clearly recognizable inflated loops, with more or
less pronounced peristalsis, and we usually get a history of a causative
abdominal disease before the ileus sets in.

Invagination can often be diagnosed with certainty; it frequently
occurs in children who, perfectly well until then, suddenly, after a vio-
lent fit of pain, have nausea, vomiting, tenesmus, and bloody stools,
after that obstipation and meteorism. Palpation shows the roller-like
stiff cylinder of invagination.

The question, which cases of invagination ought to be operated upon,
is not very easy to decide. Sometimes injection of water or air, if the
intussusception is high, may be of value, or, if it is lower down, attempts
at mechanical reposition by flexible sounds armed with sponges are de-
cidedly permissible if carried out carefully. If these manipulations do
not show the desired effect, operation ought not to be deferred too long.
The third day seems to be critical in these cases too.

Ileus due to obtu-
ration.

Indication for
operation.
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Appendicitis.

Inflammation of the vermiform appendix is at once the most common
and the most important of acute intestinal disorders. The reason for
this exceptional standing of inflammation of the appendix in general
pathology is due to its anatomy.

The appendix is a relic without function of a large ancestral caecum.
It is a blind sac of small dimensions, from one to three inches in length,
and about one-quarter of an inch wide. The fact of this small size en-
ables us to understand why comparatively slight changes, which would be
hardly noticed in a normal organ of larger dimensions, especially in one
which possesses afflux and efflux, may produce serious results. Simple
injection of the mucous membrane (hyperemia) may produce enough
swelling to render its own blood-supply difficult. In fact, in a number
of the many cases I have operated upon, I could prove to my own sat-
isfaction that the swelling, originally introduced by some slight bac-
terial infection, sufficed to compress the vessels (lymphatic and other-
wise) and to induce gangrene by self-strangulation.

The second important point is the fact that the appendix is a blind
sac, even if there is no stricture (as so very frequently occurs). Any re- .
moval of contents, which have become stagnated, is extremely unlikely.
There is no drainage and no lavage, at least as soon as normal conditions
are disturbed. The examination of a great many apparently normal
appendices during other operations have rarely shown the appendix
filled with fluid feeces. In most cases it seems to be empty.

The third point of importance is the presence of foreign bodies in
the appendix. Foreign bodies in the common sense are extremely rare.
In four hundred of my cases, which I have looked through, a foreign
body was found twice, but in neither case did it lead to perforation.

But foreign bodies in the wider sense are very frequent, viz., fecal
stones. The presence of old, hard, dried-up fwcal stones in many cases
of acute perforative appendicitis, proves that these foreign bodies by
themselves did not lead to perforation or even to appendicitis, or they
would have done so as soon as formed, while their very appcarance and
hard consistency shows that they are, in many cases at least, quite old.
Therefore an inflammation aside from that one due to irritation of the
foreign body, must be responsible, and that inflammation is due to bac-
terial infection, in most cases doubtless that of bacterium coli.

I have made these few preliminary remarks to give an etiological
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explanation for the manifold and often surprising conditions to be found
in appendicitis, and to rob it of its halo of mystery. It is just this un-
certainty, and the unexpected that so frequently happens in appendicitis,
which make this disease the terror alike of patients and of the physi-
cians with whom the responsibility of the diagnosis rests.

Acute appendicitis in nearly all cases starts in with severe, violent, Pain the nrst
sharp, abdominal pain, very frequently experienced suddenly during symptom:
defecation; this occurs after the patients have been until then entirely
well, possibly a slight abdominal disorder preceding. The sharp initial
pain is something entirely different from the violent pain, frequently
followed by collapse, which in badly observed cases seems also to be the
beginning of the disease, but is in reality the moment of perforation. Cf.
below. The character of the pain is sometimes described by intelligent
patients, and especially by physicians who became appendicitis patients,
as similar to that of internal incarceration.

This pain usually lasts only for a couple of hours, after which it sub- Location of pain.
sides, or at least greatly diminishes. The pain is frequently located in
the right iliac fossa, but is experienced quite as frequently just below
the navel in the mesial line. The pain then usually becomes mare diffuse,
to concentrate after six to twelve hours again in the typical region.
Nausea frequently accompanies the pain, followed in some cases by
vomiting. There is usually a slight rise of temperature to about 102°,
although in children the temperature may be as high as 1033°. The
pulse is generally influenced at once, and becomes, at least at times,
high, about 100.

If we examine a case of appendicitis in this stage, we find, nearly
without exception, the right rectus contracted and, about an inch and a
half below the umbilicus, tender on pressure. This symptom is some-
times marked where the so-called local tenderness is not very pro-
nounced.

The question of tumor to be felt is very important. Under favorable
conditions, in patients not too fat and intestines not too much filled, the
normal appendix can doubtless be felt by experienced hands. Under
the same conditions even a slight increase in the volume of the appendix
or in its resistance (by swelling or tense fulness) cannot escape the ex-
aminer.

What is usually spoken of as a palpable tumor consists of the swollen
appendix, with its injected mesenteriolum and cedema surrounding it.
This tumor, deseribed just now, is usually not larger than the little finger



Examination per
rectum.

Condition of the
tongue.

Diagnosis.

Indication for
operation.

182 SURGICAL DIAGNOSIS.

or at most the thumb. The large tumors due to appendicitis abscess are
described under that heading.

Gentle (!) percussion discloses dulness in the appendix region.

Examination per rectum, which ought never to be neglected in an
apparent case of appendicitis, is in many cases of great value. If the
appendix is in its normal position, usually some part of it can be felt per
rectum, either enlarged or tender on pressure.

The tongue is of great importance in the different forms and stages
of the disease. Even in comparatively mild attacks of appendicitis, the
tongue is hardly ever normal. In pronounced cases the tongue is dry,
cracked, often brown, and its appearance is entirely out of proportion
with the temperature or the abdominal symptoms. In cases still further
developed, especially those of gangrene of the appendix and peritonitis,
the patient’s breath is frequently sweetish, and according to the general
septic infection, acetone-like.

If the above-named symptoms, sudden pain in the right iliac fossa,
localized tenderness, increased temperature and pulse, as described above,
are present, with or without tumor, the diagnosis of appendicitis is cer-
tain in plain uncomplicated cases. This does not necessarily mean that
an operation under all circumstances is necessary, but it means that we
have to deal with a surgical disease. First, there is no internal treat-
ment for appendicitis, and, secondly, we have to be prepared for unex-
pected changes, which may necessitate immediate operation.

The responsibility of the physician observing a case of appendicitis
is so great, because it is impossible to tell what its further course will be.
We must remember that a surgeon is often called too late, never too
early.

The question of indication for operation is, for the very same reason,
equally difficult to answer. If the patient is in a hospital, where an
operation can be performed at once if necessary, and under good obser-
vation, we can afford, in a number of cases, to wait for developments,
and can doubtless sometimes let the attack pass without operating;
we may thus be able to postpone the question of an eventual operation
until later (interval operation), which is surely connected with less
danger.

It is entirely a question of personal experience in getting the right
clinical impression of each case, to enable us to decide whether to wait
and observe, or to operate at once. But this experience can be gained
only by carefully noting a large number of clinical facts, and comparing
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our diagnosis and prognosis of each case with the autopsy in vivo, i.e.,
the actual conditions found during operation.

In a great many cases one is surprised to find how dangerously far the
disease has developed, especially how near the appendix sometimes is to
perforation, with such comparatively slight clinical symptoms as to make
it impossible to anticipate these conditions; hence the great responsi-
bility, the great uncertainty. The situation is therefore thus: we have
to deal with the acute disease of a useless organ, a disease which may at
any time become extremely dangerous by perforation; even if that does
not take place, the result of the inflammation will be, either that the
patient never fully recovers but remains an invalid, suffering constant
slight pain, constant intestinal disorder, or it will result in such anatomi-
cal changes (strictures, complete occlusion, presence of feecal stones, peri-
toneal adhesions) that the first attack is more likely to be followed by
one or more of the same kind, of which we are unable to predict what
the character and virulence will be.

Under these circumstances it should not be difficult to come to the
conclusion to operate upon all cases of well-developed acute appendicitis,
except where such cases, well observed in hospital surroundings, show
absolutely no alarming symptoms, so that we can afford to postpone the
operation until the acute attack has passed.

In describing the further stages of appendicitis, any one of which we
may have to deal with in our diagnosis, we first have to mention per-
foration. Perforation is doubtless most frequently due to the presence
of a faecal stone. Another frequent cause is gangrene of the appendix,
due to a septic thrombosis of the vessels. If gangrene is produced by an
acute septic infection, the general system usually shows symptoms of
sepsis before operation. In these cases patients show well-defined ab-
dominal shock and a general septic condition; the latter, as is well known,
is rarely accompanied by high temperatures; on the contrary, tempera-
tures from 101° to 102° are the rule, but the pulse is exceedingly high,
above 120.

The immediate result.of the perforation depends upon whether or not
there has been time and occasion for adhesions to form. This greatly de-
pends upon the situation of the appendix, if the latter is bent a great
deal (either by a mesenteriolum or by kinks produced by stricture). If
the appendix becomes attached behind the colon, so that the head of
the colon is lying on top of it, adhesions are most frequent. If adhesions
for any reason have formed, the perforation of the appendix produces ap-
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pendicular abscess, which can be felt distinctly by palpation in all but
exceptional cases. To find this abscess, we have to remember that in a
great many cases the appendix is not in its normal place, but may be
found, for instance, under the liver, or in the small pelvis, or in an in-
guinal hernia, or (if the colon is unusually movable and the appendix very
long) on the left side.

The clinical symptoms of perforation of the appendix and the for-
mation of a circumscribed abscess may be very misleading. Frequently
there is little shock connected with it, though usually a short, very
severe pain occurs, after which the patients feel a great deal relieved, and
seem to be generally improved. The pulse, very rapid before, goes down
to a hundred or so; the temperature does not indicate anything, it may
vary between 993° and 101°; this is especially the case if no resorption
takes place from this abscess. The patients now feel so well, in many
cases, that the entire cause of the disease up to that point may have been
overlooked, and the patients consider themselves well until a second
perforation of this abscess into the general peritoneal cavity takes place.
This is a condition we find quite frequently; the patients, especially
children, claim to have been entirely well, slight intestinal disorder ex-
cepted, till suddenly a furious pain, with a feeling that something gave
way, sets in, followed by a most severe clinical picture