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PREFACE TO THE FIFTH EDITION

During the past two years, since the appearance of the very largely revised
fourth edition, the changes in surgical practice have been confined to a large
extent to the practic of military surgery. and it has seemed wise to add a
considerable amount of material in a special chapter on this subject.

‘We have been able to still further confirm our former judgment regarding
many methods which we saw fit to recommend in former editions. We espe-
cially wish to insist upon the faet that we make no claim in this or in any of
the previous editions for originality or priority for any of the methods
described, for all of which we are indebted to former authors of books or of
articles in periodicals and to our personal observation of the surgical work
of our friends in this country and abroad.

We especially wish to thank Dr. O. E. Nadeau for the great amount of

assistance he has given us in the production of the present volume.
A.J. O
N. M. P.

s

PREFACE TO THE FOURTH EDITION

The time that has passed since the publication of the third edition has been
especially rich in our clinical experiences, both in our own surgical activity
and in visits to other clinies in this country and abroad, which seems a reason-
able basis for issuing a fourth, revised edition of this work. Assurance is given
that changes have all been made after careful study and personal applications
of the methods herein recommended.

As in each of the three former editions so also in this have we made per-
fectly plain which methods we have tried for a sufficient period to give a
relatively final judgment, and which are still under observation.

There is no claim as to originality or priority for any of the methods herein
described, neither is particular credit given to the originators for the reasons
stated in the preface to the first edition.

We wish to acknowledge our indebtedness for assistance to our colleagues
in the Augustana ITospital and especially to Drs. Frank Smithies, Ethan Allen
Gray and Henry Schmitz for aid in their specialties.

A.J.O.
N. M. P.
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PREFACE TO THE THIRD EDITION

For some time there has been a demand for a third edition of this work
but until the present it has been impossible for us to give the necessary atten-
tion to make the careful revision which seemed indicated. During the interval
since the publication of the second edition we have collected material con-
stantly for this new editicn. We have also had ample opportunity to test many
of the newer methods and to confirm many of the old ones as we have kept
careful records of more than fifteen thousand operations performed by us in
this period.

Our methods have been adopted from many surgeons and adapted to our
conditions. In many instances these surgeons have kindly furnished personal
information and illustrations for which we wish to express sincere gratitude,
as also for the inspiration and encouragement experienced through contact
with these enthusiastic and tireless workers in the field of surgery.

A. J. 0.
N. M. P.

PREFACE TO THE SECOND EDITION

In the preparation of the second edition the same general plan has been
followed that was introduced in the first.

With increased experience in the use of operations which had not been
fully tried, it has been possible to make some portions of the text more
complete.

The additional material has, however, all been substantiated by my own
clinical experience and can be depended upon in the same manner as the por-
tion of the book which appeared originally.

In the chapter on stomach surgery an article by Dr. W. Mayo has been
introduced in full because this covers the subject so perfectly that it would be
impossible to improve upon it. I am again greatly indebted to this author for
many valuable suggestions as well as for a number of most excellent original
plates.

The text has been increased by about sixty pages, and the number of plates
has been increased by nearly fifty per cent.

The views expressed concerning the treatment of certain forms of appen-
dieitis, which differed materially from the generally accepted plan at the time
of publication of the first edition, has been tried by hundreds of surgeons who
have been able to follow the method carefully as described in this volume.
Many of these have kindly informed me of the success they have obtained in
this directiom.

My own experience in the treatment of more than one thousand cases of
appendicitis during the past three years has further confirmed the correctness
of these views.

I wish to express my thanks to the many surgeons who have shown their
appreciation of my efforts in the production of the first edition.

AT O
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10 PREFACE

and useless matters have been intentionally omitted. This undoubtedly re-
duces the scientific merit of the book, but it has appeared to the author to
increase its practical value,

No reference is made to authors whose methods are described, because
most of the procedures set forth were not used in their original form, having
been repeatedly modified, usually by a number of operators. In order to
give each one the due amount of credit deserved the work would have grown
far beyond the designated limits. An exception is made in those cases in
which the original drawings of writers are employed. The author is indebted
to all of his friends in the surgical profession whose methods he has adopted.
and hopes that where they find familiar details they will appreciate the
gratitude ‘he bears toward them for having markedly assisted in the improve-
ment of his technique.

All drawings herein are original, having been made by Miss Alice L. Cleave-
land for this volume from immediate operations, with the exception of a few
which were taken from original publications of other authors; the latter are
especially designated in their accompanying text.

The author is particularly indebted to his friend, Dr. W. J. Mayo, for
many valuable suggestions, and to his brother, Dr. E. II. Ochsner, and his
chief assistant, Dr. Nelson M. Perey, for relieving him of many burdens
incident to the i)roduction of a book.

Finally, it should be said that this work is not written for the great
surgeon, or the teacher of surgery, whose methods are as well tried as those
contained in this volume, and undoubtedly quite as useful, but rather for
the man who is compelled, by virtue of the ecircumstances surrounding him,
to do surgery, and who wishes to know what the author would do in a similar
case to the one he happens to have under treatment at any given time. He
may be familiar with many methods, but at the same time may wish to know

which one has seemed most satisfactory to the author.
A.J.O.
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18 GENERAL SURGICAL CONSIDERATIONS

always be made immediately from frozen sections and in case of any doubt
still remaining a radical removal should be made at once. In case the gross
appearance indicates the presence of malignancy which the microscopic ex-
amination fails to confirm the matter should be disregarded.

Diagnostic palpation of tumors condemned. In connection with the diag-
nosis of malignant tumors we would also caution, very emphatically, against
applying much pressure to the surfaces of these growths. We have observed
many a case of carcinoma of the breast, for instance, which had remained
almost stationary for many months until the patient began to have it exam-
ined. Each successive examining physician, and all the patient’s friends,
had thoroughly massaged the growth during repcated examinations and it
seems reasonable to suppose that in this way the rapid increase in growth,
the involvement of the lymphatic glands, and possibly the metastasis in the
liver could be explained, because of the likelihood of foreing cells from the
primary growth into the lymph channels.

In the same manner, we have observed that patients suffering from septic
infections of the extremities regularly show a rise in temperature after a
thorough examination, during which every effort was made to locate points of
fluctuation.

It seems reasonable, therefore, to condemn what might be called diagnostic
massage, at least in all patients suffering from malignant growths and septic
infections.

Exploring syringe condemned. The exploring syringe is an instrument
which is also responsible for much harm, because in many cases in which
pus has been diagnosed positively without this instrument, the syringe, instead
of confirming the diagnosis, shows negative results, on account of some
obstruction in the lumen of the exploring cannula used.

In a number of instances we have seen great accumulations of pus removed
from empyemata and other abscesses after repeated tests with the exploring
syringe had resulted negatively. This is frequently the case, even when a
needle with large caliber is used. Many an abscess has remained unopened
because the exploring needle was supposed to afford a positive test.

In other cases extensive and serious infections have been caused by the
use of the exploring syringe because the great pressure under which the pus
was confined in the abscess has foreced it into the surrounding tissues or
cavities along the puncture made by the exploring needle.

In exploring the brain for the location of an abscess it is sometimes neces-
sary to use an exploring syringe with a large cannula—it may also be useful
in differentiating between pleurisy with effusion and empyema—but aside
from this we believe that its use should be discarded.

All that has been said against the use of the exploring syringe can be
uttered with much greater emphasis against an instrument which has fortu-
nately been almost entirely discarded, namely, the grooved exploring needle.
This instrument possesses all of the bad qualities of the exploring syringe
to an exaggerated extent, without having any of its good qualities.

If it seems advisable to make use of an exploring syringe in a given case
it should be armed with a trocar of the desired size instead of the ordinary
aspirating needle, as the former is much less likely to be obstructed and is
therefore more certain to give the desired information.

The personal element of risk in operations. Tn considering the patient in
relation to the advisability of an operation, it will be found that in a large
majority of cases there is scarcely any doubt regardine his ability to bear
the operation itself, barring accidents; but this fact should not lead us to
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take for granted that this will be the case in any individual case without
having taken pains to make sure. With experience one learns to place cer-
tain cases in the class of good risks and others in the class of bad risks, with
many intermediate grades; and it is not an easy matter to classify these
cases so that one who has not actually come in contact with them can appre-
ciate their difference even with a very minute desecription.

We would class among the good risks patients who are nearly normal
as regards all the orgauns of the body, with the exception of the part involved
in the disease for which the operation is to be performed; if the disease is
not located within or near an important organ; and provided that the opera-
tion is not to be done for the relief of a disease due to an acute infection.
1f the operation is to be performed for the relief of an acute infection, then
the risk will depend upon the question,—Can the progress of this infection
surely be checked by the operation?

It seems that an acute infection does not respect natural strength or
endurance. We have here, however, quite a safe guide in the condition of
the pulse. An operation performed upon a patient with a pulse of over 120
beats per minute must always be looked upon as serious, and with a pulse
still higher the gravity of the condition increases rapidly. If the operation
will remove the existing septic material and at the same time make a further
infection impossible, or at least unlikely, then it must be looked upon as being
relatively safe.

Old age of itself not a contraindication to surgical operations. Among
the conditions almost always enumerated as contra-indicating serious opera-
tions is old age. There are certain very good reasons for this. A person who
has lived many years has had relatively more opportunity to impair his
various organs than one who has lived a shorter time. Moreover, his tissues
are in themselves old, and especially his blood-vessels have lost much of
their elasticity. On the other hand, we must bear in mind that the fact that
these persons have attained great age would indicate that they were pri-
marily well made, or that their normal resources have been well preserved.

As a matter of experience, we would state that in the absence of obesity,
myocarditis, arterio-sclerosis, nephritis, marked anemia, or cachexia, due to
the presence of malignant growths, patients advanced in years hear surgical
operations well, if they are permitted to move about and sit up soon after
the operation. (This allowance rarely interferes with the recovery after any
operation, provided we bear this in mind in the suturing of the wound and
in applying the dressings.)

Conflnement to be avoided. To one whose attention had not been directed
to this peculiarity of patients advanced in yvears it might seem foolhardy to
permit the patient to sit up on the day following so serious an operation as
a herniotomy; abdominal section or an amputation of the breast with removal
of the pectoralis major and minor muscles and the axillary fat-and lymph
glands, but experience leads us to say that in operations as severe even as
these, the course mentioned is strongly to be advised.

Lowered resistance from ‘‘high’’ life. There is one element which it is
well to bear in mind in connection with the consideration of old age in sureery.
Many times patients not much over forty years of age, whose lives since
adolescence have been spent under conditions of severe mental tension, so
common among business and professional men in the larger centers of popula-
tion at the present time, show a degree of senility, so far as their nervous
and vascular systems are concerned, which indicates that they should be
classed with those who are in reality from twenty to thirty years older. In



20 GENERAL SURGICAL CONSIDERATIONS

these patients one encounters a high degree of arterial tension, an erratie,
nervous heart, and there is usually a deficiency in the execretion of urea.
This general condition is much more common among men than among women,
because men are more constantly exposed to nervous and mental strain than
women, with the possible exception of the small and useless class known
as ‘‘society’’ women, which is so unimportant as not to require attention
save to point the contrast. This condition of instability is undoubtedly exag-
gerated by the poisonous effects of nicotin and aleohol, which serve so well
as temporary stimulants in relieving the immediate distress of mental and
nervous strain to which these professional and business men are exposed.

In these cases thorough elimination by the use of very little easily digestible
food, the taking of large quantities of good water, the gradual reduction in
the use of tobacco and abstinence from alcohol are strongly indicated.

Fresh buttermilk seems to be especially useful both as a food and as an
eliminant in these cases. Castor oil given in two-ounce doses in the foam
of beer or ale, or the extract of malt, aids greatly in improving the condition
of this class of patients. The use of continuous proctoclysis under low pres-
sure or by the drop method following operation is especially valuable in this
class because by favoring elimination proctoclysis greatly relieves the cir-
culatory system.

These patients should never he exposed to long-continued operations,
and they are especially bad subjects for nitrous-oxide-gas anesthesia, because
of its effects in increasing the blood pressure.

Erratic cases. Many cases do badly after operations without showing
definite symptoms of sepsis or complications pointing to disease of the kid-
neys, heart or lungs, although all of these organs may be under suspicion.
There may be too small an amount of urine secreted, suggesting the likeli-
hood of acute renal congestion, causing a fear of impending uremia, or the
heart’s action may be somewhat erratic or weak, causing one to fear that a
myocarditis may have been overlooked. Again, there may be accelerated
respiration indicating the possibility of an incipient pneumonia, or these con-
ditions may exist simultaneously with or without beginning sepsis.

In our own experience it has seemed as though one can usually anticipate
this condition by a careful preliminary examination, together with a careful
consideration of the patient’s history, and especially that part of the history
which relates to the habits of life, particularly as regards nervous strain and
rest and the use of alcohol, tobacco and drugs; also the consideration of the
quantity and quality of food accustomed to.

On the other hand the patient can often be protected from danger by
a preliminary course of hygienic living, espccially where there is no great
urgency, and the operation is for chronic conditions.

Laxatives before operations. We have used various forms. of catharties
previous to operations at different times. but have now come to depend on
but one cathartic before operation in all cases in which there is present no
form of peritonitis or intestinal obstruction. Tn the latter classes of cases
any form of catharties or laxatives should be condemmed most vigorously.
In all others two ounces of castor oil are given to adult patients, one-half
this dose to children from four to twelve years of age, and proportionately
less to younger children and infants.

High blood pressure. The matter of abnormally or excessively high blood
pressure does not have to be considered in patients less than thirty-five
years of age, and only in rare instances in patients less than fifty-five years
of age. Tt should, however, be borne in mind that it is in fairly young
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patients that one is most likely to get into difficulties from this cause, because
it is much easier to overlook this source of danger in the relatively young
patient than in those more advanced in years.

Operations in two or more stages. Many of these patients will bear an
operation which involves only a small amount of trauma without any diffi-
culty, while they succumb to extensive operations in which they are subjected
to the influence of anesthetics for a considerable period of time. In such
cases the nervous strain accompanying local anesthesia is also borne very
badly, consequently, there is not much choice between these two evils. It is,
however, often possible to perform these operations in two or more stages.
If such a patient, for instance, has a uterine tumor and gall stones, or a
hernia and some other pathological condition, or any two of any number
of other combinations, it is best to perform one of these operations at a time.
In intracranial affections, for instance, it is better to make a temporary skin
and bone flap, control the hemorrhage, carefully replace the flaps and com-
plete the operation when the patient’s condition has been thoroughly restored.

It is not necessary to go into details at this point, the general principle
involved simply contemplates a plan by which as small a burden as possible
is-placed upon a patient who is not in a good condition to carry additional
burdens. These patients usually bear repeated light burdens better than
single heavy ones.

Infants bear operations well. The same seems to be true of the other
extreme in age. Infants bear operations well, provided they are not too long
continued, nor accompanied by too great loss of blood.

Guard against hemorrhage. The mortality in infants following operations
is due largely to shock caused by the trauma of the operation and the
hemorrhage. It is important to remember that an amount of trauma which
would not have to be considered in adults because of the size of the patient
and the consistency of the tissues, may result in serious shock in infants
and young children. Again, the same amount of blood lost by a child weigh-
ing fifteen pounds is ten times as serious as a like amount lost by an adult
weighing one hundred and fifty pounds.

Operate rapidly. A surgeon who is slow and violent in his manipulations
should therefore choose only adult patients. Operations upon infants should
be carefully planned, quickly executed, and with the least possible amount
of trauma and the smallest possible loss of blood.

Quite a few children and infants die after operation from pneumonia.
This can, however, be almost completely avoided by reducing the time of
operation to a minimum, by permitting the child to almost completely come
out of the state of anesthesia by the time the operation is finished, and by
applying the sutures so that the patient can move about freely, and if possible
to sit up in bed, soon after the operation has been terminated.

Protection of the mother in the after-care of infants. In nurslings it is,
moreover, most important to secure the co-operation of the mother. The
latter should never be permitted to undertake the care of the infant after a
serious operation, because the resulting fatigue and anxiety will surely have
a harmful effect upon the milk, and the child will consequently suffer from
gastric disturbances in addition to those naturally resulting from the effects
of the operation.

These conditions should be carcfully explained to the mother so that
her natural anxiety for the safety of her child will serve to improve its
prognosis rather than to reduce its chances. Tn many instances we have
seen a worn-out mother improve remarkably in health during the time her
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child has been confined to the hospital, and with the improvement of her
general condition the child’s nutrition is always greatly bettered. The mother
should not live in the hospital, but conveniently near so that she ‘can come
to the hospital at regular intervals, varying from three to four hours, accord-
ing to the age and condition of the child.

It is well for the mother to have a definite program which she must
follow absolutely. She should never be permitted to carry or hold the child
except while actually nursing it. Before she nurses the child the first time
in the morning she should drink a pint of hot milk or gruel so that she will
not be in a depressed state during the aect of nursing. After nursing the
child she may take a walk in the open air, then breakfast liberally, then
rest for at least one hour and return to the child just in time for the next
feeding. Her luncheon is again followed by a period of rest. In the middle
of the afternoon the mother may take some nourishment, preferably a pint
of milk, with bread. She may take a liberal meal in the evening, nursing
the child at regular intervals varying from two to four hours according to
the requirements of the little patient, the time of nursing being so arranged
that the mother can obtain from seven to ten hours of uninterrupted sleep.
She should always take some nourishment before retiring. Both the mother
and the child will form regular habits during the time the latter is in the
hospital and the health of the former, and the nutrition of the latter invariably
improve to a marked extent under these circumstances,

Importance of safeguarding blood supply. For all patients it is wise to
guard against the loss of an unnecessary amount of blood ; but this is especially
true in children and in those advanced in years, because many of these do
not recover readily from an anemia caused by a great exsanguination. Every
operation should be carefully planned with the idea of preventing the unnec-
essary loss of blood. Usually this end can be accomplished if the surgeon
lays out a thoroughly systematic course for his operation, because the source
of hemorrhage in every operation can be anticipated by applying two pair
of forceps to each one of the larger vessels before it is severed, and quickly
applying clamps to the oozing surfaces as the operation progresses, in all
parts of the body in which it is not possible to entirely prevent hemorrhage
during operation by the application of elastic constriction. If the surgeon
has assistants who have learned how to concentrate their attention during
the progress of the work, much is gained in saving blood because they will
anticipate the surgeon and will stop all hemorrhage almost instantly at those
points in which one cannot apply forceps before severing the tissues.

Slow vs. rapid operating. There are two errors which will be referred
to again presently which the surgeon should not fall into in his attempts
to prevent loss of blood, namely: too rapid and too slow operating. The
former is certain to lead to calamity occasionally in individual cases, although
the majority of patients will undoubtedly do well under very rapid technique.
The slow operation is especially likely to result in secondary post-operative
complications such as pneumonia and nephritis.

It is important to take a reasonable attitude regarding this feature, It
is possible to be guilty of insane haste on one side and of imbeeile deliberation
on the other.

OBESITY

Special care required. Paticnts who are very ohese, espeeially those beyond
middle age, require particular consideration, Their resistance is diminished;
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they recover from shock less speedily; they frequently take the anesthetic
badly; and they are more liable to pneumonia following the use of ether
than patients with a normal amount of fat. Still it is only seldom that the
presence of obesity will contra-indicate an operation entirely. Ordinarily
it would simply indicate the use of especial care.

In many of these patients it is possible to reduce the weight to a great
extent before operation by following a systematic plan of dieting, combined
with exercise and baths. '

Anti-Obesity Diet. There are three breakfasts, three luncheons and three
suppers; any one of which you may choose, but you must never eat more than
is contained in any one of these meals. In place of any one of these meals at
any time you may substitute one pint of buttermilk if you like.

In addition to any one of these meals you may take one of the following
articles but nothing more: 1 orange, Y4 grape fruit without sugar, one baked
apple without sugar, one dish of spinach, one dish of head lettuce with pepper,
salt and lemon juice but no oil.

Breakfast.—No. 1. One or two soft-boiled eggs, one small piece of toast.
No. 2. IHalf a pound of lean steak, one baked apple. No. 3. Half a pint of
hot milk and one small piece of bread.

Luncheon.—No. 1. Tlalf a pint of soup and one small piece of bread.
No. 2. Half a pound of fresh fish broiled, one dish of lettuce with pepper, salt
and lemon juice. No. 3, One pint of buttermilk and one small piece of bread.

Supper.—No. 1. Half a pound of beef, one dish of spinach or one dish of
turnips or one dish of boiled onions. No. 2. Half a pound of lean mutton, one
dish of cabbage or one dish of cauliower or of squash. No. 3. Half a breast
of chicken, one dish of lettuce with pepper, salt and lemon juice, or fruits
cooked without sugar, or one dish of cooked vegetables or one glass of fruit
juice. Aside from the above the patient may eat grape fruit or oranges if he
desires in connection with any meal.

You should drink nothing at all during your meals nor for one hour before
or after eating. No water, tea, coffee or tluids of any kind. Between meals
vou may drink a small amount of water, either hot or cold, tlavored with
lemon or orange juice. Take absolutely nothing containing aleohol.

Take breathing exercises regularly morning and evening. Take a walk out
of doors every day. Increase the lergth of your walk gradually and also the
speed.

In planning the operation in these cases the wound should be so sutured
that the patient can move about freely in bed and if possible sit up directly
afterwards, especially for the purpose of preventing hypostatic pulmonary
congestion following operation. In most of these cases it is well to elevate
the head of the bed from four to eighteen inches.

TUBERCULOSIS

General operations inadvisable. In patients suftering from tuberculosis
an operation is usually borne well if it removes the tubercular tissue, If
this is not removed by the operation such patients frequently do not do well.
Consequently the presence of tuberculosis is only a contra-indication to opera-
tion in a limited variety of cases. In patients suffering from pulmonary
tuberculosis long-continued operations are contra-indicated chiefly because
the disease in the lungs is likely to make progress during the time that the
patient is recovering from the depressing effects of the operation.

It is difficult to say whether ether anesthesia is really in itself harmful
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in these cases. It has been suggested that anesthesia by inhalation be not
employed in such instances and that local, spinal or reetal anesthesia be
substituted in all cases in which pulmonary tuberculosis is present.

Preliminary general treatment. It is generally possible to place these
patients under preliminary hygienie, dietetic and often under climatic treat-
ment for the cure of the pulmonary tuberculosis before they are subjected
to surgical operations. In many the local condition, if it is also due to tuber-
culosis without mixed infeetion, will recover simultaneously with the pulmo-
nary tuberculosis. This is true especially in cases suffering from joint
tuberculosis in which perfect immobilization has been acecomplished while the
pulmonary condition is under the above form of treatment.

Surgical relief in the tuberculous. Many of the older surgeons have noted
the fact that patients suffering simultaneously from a mild form of pulmonary
tuberculosis improved rapidly after operations removing extremities contain-
ing a tuberculous joint, as for instance an amputation of the hand in case of
tuberculosis of the wrist, or amputation through the lower third of the thigh
in case of tuberculosis of the knee. On the other hand they found that similar
cases became worse rapidly and resulted fatally in a short time in those in
which an attempt at excision of the joint was practised. Later on when these
latter operations were performed under antiseptic precautions if they healed
primarily the pulmonary condition usually improved rapidly, while if they
suppurated the opposite was true.

Dr. Emil Beck has given a very ingenious explanation for these faects.
He supposed that in every patient suffering from tuberculosis there is an
attempt by nature to provide a sufficient amount of antitoxin, that the tuber-
culosis tissue removed by amputation leaves more of the substance in the
blood to combat the disease in the lungs and elsewhere, and that for this
reason healing occurs. On the other hand if the organism is burdened by
any additional task, as for instance the combating of a mixed infection, the
balance changes in favor of the disease and the patient succumbs to pulmo-
nary tuberculosis. The shock of a long-continued bloody operation would
undoubtedly have the same effect.

CACHEXIA DUE TO MALIGNANT GROWTHS

A contraindication. Ordinarily the presence of cachexia in patients suf-
fering from malignant growths is a distinet contra-indication to operation,
because these patients do not bear operations well and with few cxceptiom
derlve very little benefit therefrom. This is, however, not the case in ulcerat-
ing carcinoma in which the cachexia is due largely to the absorption of prod-
ucts of decomposition, which can often be safely eliminated by an operation.

Again, in cases in which the malignant growth interferes with nutrition
by obstructing some portion of the alimentary canal this rule does not always
hold good, because frequently the improved nutrition greatly overbalances
the traumatism resulting from the operation.

In a general way it may be stated that so long as the condition in a given
case seems to indicate the possibility of removal of all of the malignant tissue
the operation is warranted provided it does not necessitate the removal of a
part of the body which is necessary for the continuance of life. In some
cases the apparent cachexia can be removed before operation by appropriate
treatment.

Example: gastric carcinoma. In cases of carcinoma of the stomach, for
instance, the patient frequently absorbs a quantity of decomposing substance
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during a considerable period of time, and as a result of this his condition
becomes markedly cachectic. In many such the tumor may still be confined
to the stomach. If operated at once the resistance of the patient may be so
low on account of the condition described above that he may succumb to the
shock of the operation. If the same patient has gastric lavage performed
three times daily at intervals of .eight hours, or four times daily at intervals
of six hours, two hours after receiving some concentrated sterile food, his
condition will improve to a surprising extent in from one to two weeks.

The ingestion of small doses of oil of eucalyptus, from five to twenty
drops after each gastric lavage, is of further aid in the disinfection of the
stomach cavity. In the meantime the patient’s strength can be further sup-
ported by giving rectal feeding in the form of one ounce of some one of the
various concentrated liquid predigested foods in the market dissolved in three
ounces of normal salt solution, administered slowly as an enema through a
small rubber catheter introduced into the rectum for a distance of not more
than three inches.

One danger in preliminary treatment. One danger must be borne in mind
in connection with this form of preliminary treatment. In many instances
the general welfare improves to so marked an extent that some doubt may
arise concerning the original diagnosis, and this may occasion postponement
of the operation until the carcinoma has advanced to a hopeless point. It is
always bad practice to postpone operations of any kind in patients suffering
from malignant growths, because after such a growth has once begun to
invade the surrounding tissues there is no stopping of its progress except by
its complete removal or by the death of the patient, hence the importance
of not losing valuable time before an attempt is made to remove the growth.

During the time that the patient is under ‘observation prior to operation
it is well to administer from 500 to 1,000 ce. of normal salt solution, by means
of Murphy’s proctoclysis, from four to six times each day. It is well to add
to each application from 30 to 60 cc. of one of the various recognized concen-
trated liquid foods. The use of this proctoclysis has a tendency to fill the
blood vessels and to greatly improve the resistance of the parts.

Blood transfusion may be employed previous to operation in these cases.
Tt is often of great value in preparing cachectic and anemic patients for opera-
tion. The technique is described elsewhere.

SPEEDINESS IN OPERATING

Two viewpoints. The question of time is of sufficient importance to
demand some consideration. It is only necessary to look upon an operation
from the two sides which have a bearing in order to come to a proper esti-
mation of the importance of this element: 1, from the merely mechanical
or technical point of view, and, 2, from the point of applying this to the
patient. ‘

From the technical standpoint it is plain that a skilled mechanic not only
does his work well, but accomplishes it in a relatively short time, while one
unskilled will have much less satisfactory results by taking a much longer
time; skill, acecuracy and facility naturally going hand in hand in bringing
about the highest possible outcome.

Careful haste. Ilowever, a hasty mechanic may complete a badly-con-
strueted product in a relatively short period of time; and it is consequently
necessary, from a purely technieal standpoint, to distinguish clearly between
speed which is the result of skill and dexterity, and speed resulting from
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carelessness, wanton haste and lack of thoroughness. From a strictly technical
standpoint, then, we have a right to demand the greatest speed compatible
with careful, thorough work. When we come to apply this directly to the
patient still further elements will be introduced.

Hasty and careless work is more harmful because of the needless trauma-
tism which it is likely to produce, and this may in turn result in shock or
in the injury of structures needlessly implicated. The patient may not receive
the full amount of benefit through lack of thoroughness, some conditions
being overlooked and neglected on account of undue haste.

Dangers of slowness. On the other hand, it is almost equally bad to pro-
long an operation needlessly, because this exposes the patient to a number
of unnecessary dangers: 1, A prolonged anesthesia increases the danger
immediately, and many times the patients will recover from a short anesthesia
with searcely any discomfort, while they will suffer greatly from nausea
and vomiting after a prolonged anesthesia. If ether is employed, a pro-
longed anesthesia is much more likely to be followed by bronchitis or pneu-
monia than a short one. 2, Other things being equal, the amount of shock
is proportionate to the relative time consumed in the operation. 3, Infection
is more -likely to occur in a wound which has been exposed to manipulations
for a long time.

Local anesthesia favors deliberateness. In operations performed under
local or spinal anesthesia the clement of time is of course very much less
important than with general anesthesia, provided the operation is completed
before the local anesthetic has lost its effect, because the condition of the
nerves in the field of operation prevents shock from long continued manipu-
lations and there is no danger from postoperative pneumonia unless the
patient has been unnecessarily exposed to cold or moisture. Of course, if the
patient has been chilled during the operation, this may give rise to shock
and pneumonia may occur.

Reasonable speed in operating. Then again, there are many cases in which
the element of time is of no real importance because the procedures are so
simple, and some patients are so vigorous that they will recover even if they
are not given the best possible conditions. It seems, however, reasonable
to demand of the surgeon a fair amount of technical skill and dexterity,
especially as there are instances in which the lack of these might cause the
death of the patient. It seems foolish to hurry, and equally so to prolong
an operation unnecessarily.

There are two tendencies which beecome quite prominent in some hos-
pitals and clinies which we believe should be abandoned, one of these might
be characterized as insane haste in performing operations and the other as
imbecile deliberation. It is difficult to say which of these is the more repre-
hensible. .

Of course, it is not possible for all surgeons to work at a given rate of
speed, but every surgeon should strive to waste no time and without hurry
to complete each operation in the shortest period compatible with thorough-
ness. Both careless handling of tissues in order to gain speed and useless
manipulation while wasting time should be avoided.

In extreme cases where the time element is of paramount importance
considerable time may be saved, in abdominal cases, by closing the wound with
silkworm-gut sutures through all the layers, and placed at least as close as
1Y% cm. apart.
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TRAUMATISM

Importance of reducing injury. There can be no doubt of the importance
to the patient of reducing the traumatism incident to surgical operations
to a mmimum. Even though the patient be asleep, and consequently not
conscious of the traumatism, the amount of injury done to his tissues is
a definite burden placed upon him, and the less this burden is the better for
the patient. In order to obtain this minimum of traumatism the conditions
in each case must be studied separately and the operation planned accord-
ingly. 1t is often possible to accomplish the same result through a small
rather than through a large incision, which will reduce the amount of trau-
matism; in other cases it would require much erushing of the tissues in a
small wound while the same operation could be accomplished through a large
wound without this added injury.

Above all things a surgeon should form the habit never to manipulate
tissues needlessly and espeecially not to manipulate organs which are not
involved and which may readily be left untouched.

The typical operation. In many instances much traumatism is caused
by the surgeon for the purpose of securing an absolute repair of a given
lesion, which if left to itself would heal spontaneously with a better result
and at less expense to the powers of the patient. This is true especially of
the newer operations, which are usually quite complicated. One by one the
useless elements of such an operation are eliminated, and with this progress
much of the traumatism is disecarded. And this statement is also true not
only of the individual surgeon who naturally accomplishes any given opera-
tion with less traumatism after he has performed it repeatedly, than during
his first attempts, but there is always developed in time what might be termed
a fairly normal or typical operation from which experience eliminates most
of the useless and practically all of the harmful features. Those who have
been actively engaged in surgical work from the beginning of the antiseptic
era to the present time have had an excellent opportunity to observe this
process of evolution in surgical technique in connection with most of the
operations which have attained an established position in the field of clinical
surgery.

In a general way it seems proper to state axiomatically that violent sur-
gery is bad surgery.

Standardized efficiency. At the present time all productive manual work
in the various manufacturing industries is subjected to careful study by
experts for the purpose of determining the highest possible degree of effi-
ciency. This is accomplished by systematic motion study by means of which
it is possible to eliminate unnecessary motions. This plan has been applied
to a slight extent to surgical work with the result that it has been shown
that the practical surgeon stands at the bottom of the scale of skilled work-
men. It is clear that it is our duty to correct this defect because in this
way the margin of safety can be enormously widened in serious surgieal
cases and the comfort can be correspondingly increased in those that are
less serious but equally difficult. Both teachers and practitioners of surgery
should give this feature the study and attention it deserves. In the manu-
facturing industries it has been shown that by this study the poor or indif-
ferent workman can in this way much more easily approach the efficiency
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of the really excellent workman and there is no reason why the same results
should not be obtained in surgery.

HEMORRHAGE

Apply hemostasis at once. Except in especially anemic patients a mod-
erate amount of blood can be lost during an operation without causing appre-
ciable harm, but it is well to limit the amount by quickly applying hemostatic
forceps to all bleeding points the moment the incision is made, and to grasp
the larger vessels, whenever possible, between two pairs of foreeps before
they are severed; in all operations upon the extremities to elevate the latter
for several minutes and then to constrict them above the area of operation
with a large rubber tube or a broad rubber band drawn about the part a
number of times and tied. If the extremities are constricted in a careless
manner severe harm may be done especially to the nerve trunks. It is wise
always to surround the part with a towel folded upon itself about four times
and then to use a soft rubber drainage tube at least one inch in diameter as
a constrictor.

The pneumatic constrictor. Recently a number of contrivances have been
introduced which are intended to accomplish complete constriction of the
blood vessels without endangering the nerves. One of the best of these con-
sists of an adjustable pneumatic tube which is applied about the extremity
at the desired point and adjusted. Tt is then inflated with air to the degree
necessary to completely obstruct the flow of blood both in the arteries and
veins. The same apparatus can be utilized in the application of Bier’'s local
congestion treatment to be discussed later. It is plain that no harm can
be done to the nerves in an extremity exposed to the pressure from such a
pneumatic constrictor.

Hemostatic forceps and clamps. It is usually not difficult to reduce the
loss of blood to a very small amount without consuming a great deal of
time. If strong hemostatic forceps are used the ends of the blood vessels
will be erushed sufficiently to make a ligation of all the smaller vessels unnec-
essary. It is well to leave the forceps in place until the operation has been
completed, then to ligate the larger vessels and simply to remove the forceps
from the smaller ones.

Various hemostatic clamps have been invented for the purpose of con-
trolling the hemorrhage during and after operation without the use of liza-
tures, and it is well to bear this feature in mind in purchasing such clamps,
because the use of effective instruments of this kind will reduce the time
of operation quite sufficiently to merit attention.

Ligatures preferable to torsion or crushing. A number of years ago the
use of these clamps seemed especiallv indicated because ligature material
was not generally reliable. This is no longer the case as catgut ecan now
be easily prepared according to methods to be described later so that it is
absolutely safe. For this reason it seems unnecessary at the present time to
make use of torsion or crushing in dealing with the larger blood vessels. In
the largest ones like the femoral or axillary, it is best to apply two catgut
ligatures from two to five mm. apart.

Hemophilia. In instances of hemophilia, operations should always be
avoided if at all possible. If it is apparent that at some future time an
operation will become necessary it may be well to make use of preliminary
treatment. In several cases we have found benefit from giving these patients
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fluid it will leave the bore and form a drop at the end of the tube. The drop
is easily drawn back into the tube. When the blood is clotted, it either remains
lodged, or emerges as a plug.

The tube can be standardized by determining the coagulation time of the
blood of several normal individuals.

ENVIRONMENT

Temperature of the operating room. The atmosphere in an operating -
room should be between 68 and 72 degrees F., because such a temperature
is about the average for dwellings in this country, and the air heated to
this point is comfortable both to the patient and the operator. If lower it is
likely to be cooler than the patient is accustomed to breathe; if warmer,
it is likely to be oppressive to the operator and he can scarcely be expected
to do his best work when he is practically smothered by hot air. The patient’s
body should be protected, except at the field of operation, and this need not
be so large as to cause chill. It is well to place hot water-bags about a patient
on the operating table if the operation is expected to be of long duration.

Warm operating tables. Operating tables have been constructed with
double tops which can be filled with water heated to 120 degrees F., and
which will remain warm throughout the operation, or which can be kept at
a given temperature by the use of an electric heater.

Another useful contrivance has been invented in the form of a flat rubber
mattress which fits upon the top of the operating table and which is filled, -
before the patient is placed upon it, with water heated to 120 degrees F.
This is exceedingly simple and very satisfactory.

Another plan consists in a row of incandescent electric lights underneath
the table which, when lighted, will supply the proper amount of heat.

With an operation of less than one hour’s duration none of these expe-
dients is necessary, and if employed in cases of longer duration, the simpler
the method the more useful it is in practice.

Influences affecting shock. It was thought at one time that shock was
caused in abdominal operations by the exposure of the intestines to a tempera-
ture so much below that of the body, but this theory is no longer tenable,
because no abdominal operator exposes the intestines to the atmosphere. The
shock referred to above was undoubtedly due to the extensive manipulations
of intra-abdominal organs practised at that time.

If all of the safeguarding conditions are properly considered as a matter
of habit in connection with surgical work, and all means of correction fol-
lowed, it will be found that the post-operative disturbances, especially those
due to shock, will be very greatly decreased.

There is a decided difference in the amount of shock from which patients
suffer after similar operations performed by different surgeons, and we
believe that this difference is due largely to the fact that some surgeons
habitually apply all of the principles involved in the above considerations
which bear upon the limitation of shock, while others as habitually disregard
them.

It is also well to bear in mind the fact that there is much less likelihood
of exposure of intestines to the air when they are empty, and consequently
in a thoroughly collapsed condition, at the time of the operation than if they
are distended with gas to a varying degree. In all cases in which it is possible
to make preliminary preparation this condition may be attained by giving
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the patient two ounces of castor oil the day before the operation, and then
giving him nothing to eat except broth for twenty-four hours previous to
the operation.

Mental impressions and premonitions. We have adopted the rule never to
operate in case a patient is afraid or has a premonition. In these cases except
in the presence of some very acute condition which makes the operation an
absolute necessity, like strangulated hernia, intestinal obstruction due to a
mechanical cause, ete., the patient always has a very much better chance of
recovery if one postpones the operation until this feeling of fear or premoni-
tion has passed away and the patient asks to be operated upon.

We have encountered several cases in which our disregard of this eondition
has resulted seriously to the patient.

In at least two cases in our experience the nervous shock due to the antici-
pation of an operation was so severe as to kill the patient before he was trans-
ferred to the operating room. One of these cases occurred in a man about
sixty years of age upon whom we had planned to perform a prostatectomy.
The patient was seen at 8 A. M. Ile was normal in every way. The urine was
normal, the blood pressure nearly so, his heart action was good and he seemed
in an excellent condition to undergo the operation, which had been set for 10
A. M. The patient was, however, very much frightened over the impending
procedure. About 9:30 his special nurse came to the operating room and said
that her patient had been getting more and more nervous so that she was
getting quite alarmed about him and begged that we should call at once to
encourage him. Upon reaching his room, immediately, he was found dead.

A second case in a patient about 35 years of age, normal in every way
except that he was suffering badly from hemorrhoids, followed a very similar
course. The morning upon which he was to be operated the nurse said that the
patient’s heart seemed to act abnormally. We went to the ward at once and
found the patient terribly frightened and almost pulseless. The nurse reported
that she was unable to count his pulse when she had first reported. His break-
fast was ordered because we had decided not to operate upon him. He became
quiet at once and within an hour his pulse was normal. Two days later we
decided to perform the operation, because he was again perfectly normal in
every way. As the time approached he again became very nervous and asked
the nurse to bring him a glass of water. As she proceeded to carry out his
wish she heard a sound and upon turning to determine the cause of this sound
she found that he had fallen over from the sitting posture which he had oe-
cupied and that he was dead.

There can be no doubt but that many cases that die during operation, or
shortly after, belong to the group of which these two cases are characteristie
examples. Of course, it would be an easy matter to attribute fatalities which
should rightly be credited to bad surgery to this cause, precisely as the an-
esthetic is blamed for a lot of bad surgery. On the other hand. there ecan be no
doubt but that deaths do occur as a result of fear of surgical operations.

Cathartics to be avoided in peritonitis. Of course, the giving of castor
oil, as well as all other forms of catharties, and also of any form of food,
is absolutely contraindicated in all those suffering from any form of peri-
tonitis. The same is true even with greater force in all cases of intestinal
obstruction, but in these two classes the gaseous distension can be most effectu-
ally relieved by carefully executed gastric lavage, which may be repeated
several times if necessary, and by placing absolutely nothing in the stomach,
not even water, giving nourishment exclusively by rectum, preferably by
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the use of an ounce of one of the various concentrated predigested liquid
foods diluted with three ounces of normal salt solution, through a small
catheter introduced into the rectum not more than three inches. It is best
to pour the fluid into a funnel or a glass syringe attached to the catheter
and permit it to enter the intestines by gravitation. To this treatment
should be added the proctoclysis of normal salt solution introduced by Murphy,
to be described later.

In every case belonging to these two classes no form of nourishment and
no form of cathartics should ever be given by mouth.

PREPARATION OF THE PATIENT FOR OPERATION

Various steps. The first step in the preparation of the patient after his
entrance into the hospital, or after an operation has been decided upon, is to
once more make a thorough examination either in person, or, better, still, by an
equally competent associate. This examination should be made independently
by the associate and then the results should be compared. It should be made in
a systematic way and, in hospital practice, at a stated period, so that enough
time will be allotted to make it thorough. Tt is true that this plan increases
the amount of labor materially and that it is only very seldom that any new
facts are determined by the second examination, but it is just in the few cases
that it proves to be of the greatest importance. Tt is extremely easy to form
careless routine habits unless one constantly follows a definite, scientific plan.
It does not matter especially what plan is followed so long as it is compre-
hensive.

Below is given an outline for the routine history and physical examina-
tion of a patient. The outline may be too complete for some cases, but it
is well to follow it as often as possible as surprising points are often brought
out. Indeed the outline is not as complete as necessary in many cases—but
is more an indication of method.

It is often necessary to make certain additional examinations—laboratory
and clinical—and an outline of these procedures is appended. The urine
and blood examinations are routine with us; the others are done when indi-
cated.

CLINICAL HISTORY

1. Statement of complaint.

2. Family history. Present condition of health of father, mother, brothers
and sisters, if living; causes of death, if dead.

History of tuberculosis, cancer, diabetes, gout, hemophilia and nervous
diseases.

3. Marital history. Years married. Condition of health of hushand and
children, if living. Causcs of death, if dead. Miscarriages—their time
relation to last suecessful pregnancy.

4. [labits. Coffee—Tea—Aleohol—Tobacco—Drugs—ITabits of eating—

Appetite—Bowels—Sleep.

Occupation. Question closely, if indicated, for some feature of occupa-
tion—sanitary econdition, lhours, nature of patient’s particular job:
materials used, ete.—that might throw light upon the complaint.

6. Injuries.

7. Opcrations.

<
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Bacterial cultures from discharges, if indicated.

Bload cultures, if indicated.

Examination of hody fluids, if indicated.

Animal 1anoculations, if indicated.

Special eraminations.

Ophthalmoscopie.

Otoscopic.

Laryngosecopic.

Proetoscopic.

Cystoscopic.

Bronchoscopic.

Esophagoscopie.

Neurolegical examination—including objective and subjective findings con-

eerning each eranial nerve: disposition: emotion; memory ; intellect, ete.;

. motor system (atrophy, weakness, paralysis. reflexes, ete.); sensation
(disturbance of sensation of touch, pain and temperature, anesthesia,
paresthesia, hyperesthesia, etec.) ; vaso-motor system, sphineter disorders,
sexual disorders, ete.

X-ray examinations.

Gastro-intestinal with bismuth.
Bones—(Chest—Skull, ete.

Tissue examinations.

Value of conjoint diagnosis. Another element of considerable value might
be mentioned. 1f the surgeon knows that all of his cases are to be examined
thoroughly by an equally competent colleague or assistant, he is not so prone
to become careless in his personal examinations as his work accumulates. This
is one of the most common causes of reduction in the success of surgeons who
have been eminently successful. Aside from the natural tendency with advane-
ing years to give less and less attention to details in the general planning and
management of the work, nothing is so certain to displace the older members
of the surgical profession as a tendency to make a less thorough diagnosis as
the years increase.

On the other hand nothing can be of greater importance in the development
of the younger surgeon than an opportunity to make a large number of careful,
systematic, clinical examinations in cases which have been, or are to be, care-
fully examined by a senior surgeon of vast experience and to be compelled to
make an independent diagnosis in these cases, especially is this true if a

detailed, written diagnosis is made by edch examiner.

SPECIAL METHODS OF EXAMINATION

During the past few years a number of methods have been developed for
the examination of patients by the use of various vaccines and by variously
prepared blood sera.

In the diagnosis of tuberculosis, syphilis, carcinoma and sarcoma much
valuable work has been done. Many of these methods are undergoing such
rapid changes that it will not be wise to describe them here in detail, because
better methods than any now in use will undoubtedly be advanced in the cur-
rent literature before many months. Tt should be stated, however, that all of
these procedures are worthy of much attention and should be considered, at
least when they confirm a diagnosis made by means of older methods of

examination.
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TUBERCULIN TESTS

In cases of suspected tuberculosis, in which no material containing tubercle
bacilli can be obtained, demonstrations of the lesion by means of tubereulin
tests is often possible. It should be emphasized, however, that all types
of tuberculin tests are only to be interpreted in the light of clinical history and
local or general evidences of disease.

In ordinary practice the forms of tuberculin test commonly used are the
‘““‘subcutaneous’’—the ‘‘skin test’’ (Von Pirquet) or the ‘‘ophthalmie test’’
(Wolff-Eisner and Calmette). Each type of test has its useful field, but most
instructive clinical information is given by tuberculin subcutancously given.

The subcutaneous tuberculin test. It is, of course, necessary to here men-
tion that where sputum is thick with bacilli, where the physical signs at the
suspected focus are evident, or where the clinical course of the disease is
characteristic, the injections are not indicated. Every effort should be made
to find bacilli in the sputum by repeated examinations of fresh specimens;
every opportunity should be used to diseover local alterations; every detail
in the patient’s history and present condition should be scrutinized. For, if
this is not done, the interpretation of the picture after the injections may be
faulty and misleading, and, perhaps, the source of much inconvenience and
anxiety to the patient. If the above conditions have been satisfied and one
still finds the positive diagnosis obscure, although he may strongly suspeet the
nature of the disease, it is good practice to advise the diagnostie injections.

In order to insure dependable results, it is quite essential that the follow-
ing facts be observed:

The patient should be under no antipyretic medication at the time.that
tuberculin tests are being carried out. It is a good rule to stop all medication
a day or two before the time for the proposed injections.

The patient’s temperature should be shown to be within the normal range
—or with very slight variations—by two-hourly recorded observations for
two or three days previous to the injections. The pulse and respiratory rate
should be likewise determined.

The patient’s physical signs at the suspected focus should be accurately
observed. This is necessary in order that the condition after the injections
may be compared with that existing before.

The general condition of the patient should be noted; for example, the
presence or absence of headache, of backache, or neuralgia, or pain in the
joints, or pain in such special regions as the kidney or the eye.

The existing condition in any surface lesion should be observed.

Any coexisting ailment, as tonsilitis, gastric disturbance, et cetera, contra-
indicates the injections.

It is advisable to have the patient rest quietly at least part of the day pre-
ceding the evening on which the tuberculin is to be injected. Sometimes the
extra duties which have to be performed in view of a few days’ absence from
school or office bring about general or subjective changes which obscure the
reaction.

The injections. The injections are very conveniently made with an all-
glass hypodermic syringe (as the Luer). This form of syringe is compaet
and easily kept clean. The site of the injections is usually the soft tissue in
the interseapular region, the upper thorax or the flanks. The skin should be
prepared as for other forms of hypodermic medication. After the tuberculin
solution has been injected, the needle puncture should bhe sealed with eotton
and collodion. This procedure lessens the danger of local infeetion from
clothing, and the like.
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It is our custom to give the injections in the dosage suggested by Koch for
the ‘‘old tuberculin.”’ The initial injection consists of one milligram of ‘‘old
tuberculin’’ and is best given at bedtime. The patient is kept quiet, preferably
in bed, all of the next day. This detail cannot be too strongly insisted upon,
inasmuch as sometimes even what may appear to be slight disturbances—as,
for example, examination by many people, a walk to the dining-room, an
exciting game of cards—will render observations of doubtful value.

The reaction. This depends upon several factors, chief of which are the
physical condition of the patient, the dose of tuberculin administered, the
environment of the patient, and to some degree the stage of the tuberculous
process. The interpretation of the reaction is guided by the observation of
several features of its manifestation. These are: (a) the inerease in tempera-
ture in tuberculous individuals following injections of tuberculin; (b) the
constitutional evidences of acute intoxication, and (c¢) the local alterations at
the site of the suspected lesion. Each phase will be considered somewhat in
detail.

(a) Therise in temperature. In typical cases, this begins about eight hours
after the injections, although it may be delayed for some time longer. The
ascent is rather gradual. In most cases, where the tuberculous process is not
far advanced, the temperature rises one and one-half to three degrees above
the normal. It may remain for several hours at this point, and then falls
quite rapidly. The rise in temperature is frequently preceded by a slight fall.
In order to appreciate the variations in the temperature eurve, it is advisable,
whenever possible, to have hourly observations as soon as the temperature
curve shows a tendency to go upward. No rise in temperature of less than
one and one-half degrees should be considered anything more than suspicious.
Nor has it appeared to us that evidence of increased temperature of itself
should be considered positive proof of tuberculous infection. It should arouse
such suspicion as will lead to close investigation of the suspected focus.

(b) The constitutional manifestations of reaction. In typical cases, coin-
cident with the rise in temperature, the patient may complain of feeling tired,
of headache, of pains in the muscles, of pains in the joints. There is often a
sensation of chilliness, rarely an actual chill. Anorexia is common, particu-
larly where the febrile reaction is prompt and marked. There is occasionally
nausea; this is not always the case, however, as some patients exhibit either
of these manifestations of reaction without the other. The constitutional dis-
comfort usually persists for a longer time than does the temperature rise.

(c) The local evidences of reaction. Commonly, especially in cases of
incipient pulmonary tuberculosis, this feature is overlooked, and should there
be no rise in temperature or constitutional symptoms, a negative report is
returned. The careful examination of the local alterations after injections of
tuberculin should never be neglected. In some cases it is the only striking
feature of the reaction, and may of itself be the strongest in making a positive
diagnosis. The local changes in the lungs may make themselves manifest by
harsher breath-sounds, greater increase in transmission of the whispe‘red voice,
the presence of riles where none had before been discovered, or an merease in
their number or an alteration in their character. In affections of the pleura,
there may be development of a pleural friction rub, or in some cases the
disappearance, or the lessening, of one that before existed. In joint disturb-
ances there is often pain or soreness, swelling, or impaired function. Skin
lesions exhibit greater vascularity, with redness and swelling. In affections of
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the larynx or the various parts of the eye, one frequently observes added evi-
dences of engorgement. In renal affections local tenderness or pain, with the
presence of albuminuria, may be noted.

Duration of the reaction. In the majority of positive eases, the evidences
of reaction have disappeared within thirty-six hours. Sometimes the reaction
begins late and may thus appear to be prolonged. This may be noted in old.
fibroid cases. It is essential that the patient be kept at rest and thoroughly
examined from all standpoints just so long as he presents any deviation from
his previously-noted condition. In cases where the reaction appears to he
especially late in its onset, or prolonged in duration, it has always seemed
advisable to us to look for other causes to which the change might be
ascribed. We have seen instances where evidences of local infeetion at the
site of the injections, tonsilitis or gonorrhea, contfused the picture.

Repeated injections. When the injection of one milligram of tubereulin
produces no reaction as described, the patient cannot be said to be free from
infection. He should be kept quiet for from three days to one week and, under
conditions before mentioned, an injection of five milligrams of tuberculin may
be given. For at least two days following the second injection the patient’s
condition should be carefully observed. If with this second injection there is
no effect produced, then after another resting period of from three days to one
week, an injection of ten milligrams may be given, and the patient observed
as before. To many clinicians a negative result with the injection of ten milli-
grams of tuberculin is deemed all that is neccessary to exclude tuberculous
infection. There are other observers, however (IKoch, Marx), who recowm-
mend that the final dose of ten milligrams should be repeated before it can be
said positively that a suspicious case is free from inteciion. If there is any
tendency shown to reaction of a given dose, then it s deemed good practice to
repeat that dose before larger doses are administered. In all events, the injeec-
tions should not be given at too frequent intervals, clse an immunity may be
established and no reaction result.

Anaphylactic reaction should be borne in mind.

Preparations of tuberculin uzed for therapeutic offect. The preparation of
choice is the ‘“new tuberculin’’ of Koch. The ‘ bacilli emulsion,’” the ‘‘watery
extract’”’ of von Ruck, and the serum of Mararliang are frequently used. T'he
injections are preferably given at night. It is Lest to keep the patient guiet
the day following. Examinations should be made as when tuberenlin is used
for diagnostic purposes. The temperature, the constitutional symptems amd
the local changes should be observed.

Dosage. In giving the injections care should be taken that only freshly
prepared solutions be used. If they have been kept longer than twenty-four
hours, it is advisable to discard them. If they are at all cloudy they should
not be used. Although one cannot say that there is any set rule regarding the
amount of the beginning injection, yet it appears to us that working with the
“‘new tuberculin’’ of Koch it does not seem that so small a dose as one-
thousandth milligram should be used. We fully realize that even smaller doses
than this have been recommended, yvet unless one is giving such with some
special scientific problem in view, these small doses are frequently a waste of
time, and are certainly an annoyance to the paticnts. Doses of one five-
hundredth milligram are safe, in the majority of instances. They usually
produce recognizable effeets, and they are not so large as to be dangerous. 1f
larger doses are used at the outset, a true tuberculin reaction may result, and
if these doses are frequently given, the ‘‘cumulative’’ effect (prolongation of
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the ‘‘negative phase’’) may be disastrous. The effect on the opsonic index or
the evidences of local or general reaction are the only true guides to the
amount of tuberculin to be injected. In view of the difficulties in respect to
the former, the close scrutiny of the local focus furnishes most valuable
information regarding the size of dose after the initial injection.

If no reaction other than local follows the initial injections, then the size
of the dose can be gradually increased, as, for example, to one two-hundredth
milligram, to one one-hundredth, one-fiftieth, one-twenty-fifth, and so on..
Cumulative action may be avoided by giving the injections at intervals of
from five to ten days, as indicated. When possible, opsonic estimations should
control the injection-time. If this is not possible, then if at any time there is
even the slightest evidence of rise in temperature, constitutional symptoms or
marked aggravation of the process-—especially if this is persistent—in the
affected part, the injections should be discontinued for a time. When they are
again begun, the dose should be reduced to one-half of the one which caused
the acute exacerbation. 1f these details are attended to then, as shown by
Jeans and Sellards, in many cases the satisfactory progress of the case is pos-
sible without the opsonic estimations.

Much harm has been done patients by the practice of pushing the use of
vaccines to high dosage. It is by far better to continue a dosage equal to
one-half the lowest dose causing a reaction.

The ‘‘skin test’’ (Von Pirquet.)—The cutaneous reaction. Apply a drop of
pure, ‘‘old’’ tuberculin to the skin and make through it with the point of a
scalpel a few very superficial incisions. As controls, incisions are made in the
bare skin and also through a drop of fifty per cent. glycerin. It is aimed to
make the incisions so superficial that there will be no bleeding, but frequently
a few small drops of blood appear along the line of incision. This seems in no
way to interfere with the delicacy of the test. In the beginning we allowed
the tuberculin to remain on the arm two or three minutes after the incisions
were made, then covered it with a small piece of gauze held in place by straps
of adhesive plaster. In this way the tuberculin is kept a longer time in con-
tact with the skin. More recently we have allowed the drops to remain for at
least five minutes after incision before covering them with gauze. This differ-
ence in the length of exposure has made absolutely no change in our results
and is, we think, of quite secondary importance.

The result of these tests we have classified under five headings:

1. Negative Reactions.—No redness or infiltration about the incisions.

2. Slight Reactions.—Definite redness and some infiltration about the
incisions.

3. +Reaction.—Rather wide area of redness which is definitely raised.

4. +4+Reaction.—Wider area of redness and more marked elevation
than 4.

5. 4 +-+Reaction.—Unusual redness and a wide area of infiltration.

The ophthalmic test (Wolff-Eisner and Calmette) or conjunctival reaction.
Recently M. A. Calmette has deseribed a new diagnostie reaction with tuber-
culin. When a drop of one per cent. solution of tuberculin is instilled into
the conjunctival sae of a patient suffering with tuberculosis, there appears a
marked congestion of the conjunctiva, accompanied by edema more or less
intense, and a sero-fibrinous exudate. This reaction begins about three hours
after the instillation, and reaches its maximum in about six hours. The reac-
tion is not accompanicd by temperature changes, and has little or no incon-
venience exeept the loeualized symptoms in the eye.
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Interpretation. Negative.—No discernible differsuce in the two con-
junctive,

Slight or doubtful.—Conjunctiva of the eye receiving the injection a little
redder than the other eye, but the difference not marked enough to permit
the reaction to be called definitely positive. In most instances the redness and
injection are limited to the caruncle.

+.—Definite palpebral redness.
+-+.—More marked palpebral redness with secretion.

+-+-+4.—Palpebral and bulbar redness with subjective symptoms and well-
marked secretion. :

In making the readings the lower lids are well pulled down and the patient
directed to move the eyes in different planes. It will be appreciated that a
slight or doubtful reaction to a conjunctival test is quite different from a
slight reaction to the cutaneous test.

TECHNIQUE FOR MICROSCOPICAL EXAMINATION OF BLOOD

Obtaining the blood from the patient. IFor microscopical examination the
blood is preferably obtained from the lobe of the ear, which is cleansed thor-
oughly with alecohol on a sponge, it is then wiped dry with sterile cotton, ruh-
bing rather vigorously so as to produce a slight hyperemia. The style of needle
to be used is of little importance. It should be kept immersed in aleohol when
not in use. The point of the needle is inserted irmto the inferior surface of the
most dependent part of the lobe, far enough to cause the blood drop to form
without using pressure. The first drop is wiped away. The next drop is
employed to determine the hemoglobin. For this purpose the Tallquist hemo-
glohin scale ig used. A bit of paper from the book (which accompanies
scale) is held in apposition with the freshly-formed droplet. This is never
allowed to dry. The color is matched according to the scale at once. This is
accurate enough for all practical purposes.

The Thoma-Zeiss apparatus. The next step is to fill the red blood counter
pipette. The Thoma-Zeiss apparatus is used. A fresh drop is allowed to form:
the tip of the pipette is placed against the drop (never touching the ear) the
blood is sucked up to the mark 0.5 (precision is essential), the tip is wiped off
and the pipette is plunged into normal NaCl or Havem’s solution: the pipette
is filled with this up to the mark 101 and then twirled about so that the salt
solution and blood become intimately mixed. By this procedure hemolysis and
crenation are prevented and the blood is diluted two hundred times. The
next step is to fill the leucoeyte counter. A fresh drop is allowed to form—
the leucoeyte pipette is filled with blood to the mark 0.5 and the tip is cleansed
and the pipette is then filled to the mark 1.1 with three per cent. acetic acid.
The acetic acid dissolves the hemoglobin out of the red cells. A slight inac-
curaey in filling this pipette will cause a great error in the final result. The
dilution is 1-20 in the pipette. For making a differential ecount, a drop of blood
is allowed to fall on the end of a glass slide or thin tilms of blood are made on
cover-slips. The glassware must be absolutely clean and free from fat, ete.
The drop should be a small one.

A bit of cotton is placed against the patient’s ear to catch a drop or twe
which may ooze out. The blood is now ready for microscopic examination
The Thoma-Zeiss chamber is used.

Counting erythrocytes. The pipette is then twirled again so as to make
certain that there is a uniform distribution of the corpuseles and a few drops
are blown out (the part which has not been in the bulb contains mostly salt
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solution and few corpusecles). A drop is then placed on the platform of the
-counter and is covered with one of the specially ground glasses which go with
the instrument. This step requires care. There must be no air bubbles; the
entire platform should be covered and none of the liquids should run into the
moat. If these requirements are not fulfilled, remove the cover-glass, clean
the chamber and use a new drop. When the satisfactory drop is obtained,
allow the corpuscles to settle and examine with the low power of the micro-
scope. Be sure that the corpuscles are evenly distributed.

The following is a quick and fairly accurate method of determining the
number of erythrocytes. Altogether eighty (5x16) small squares are counted.
To the total number of cells counted four eiphers are added and the result gives
the number of cells in a cubic mm. 1n counting the little squares, all the cells
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touching the right hand and upper boundaries of the square are included in
count. ,

Counting the leucocytes. The drop is prepared according to the same pro-
cedure, the same precautions being used. The cells in the entire field of four.
hundred squares are counted. The drop is wiped off and the slide cleaned and
this performance repeated. Three drops altogether are counted. The differ-
ence between the counts of the various drops should not exceed eight at the
most. If there is a greater discrepancy, faulty technique is to blame. Deter-
mine the leucocyte count thus:

Drop A—42,
Drop B—42,
Drop C—46.

130

This sum divided by three gives an average of 43.33 per sq. m.m. This
multiplied by two hundred equals 8,666, the number of leucocytes in a cu. m.m.

Color-index. By this term is meant the ratio existing between the hemo-
globin per cent. and that of the red cells, on the basis of 5,000,000 red cells
cqualling one hundred per cent. of hemoglobin. By this rule 1,000,0C0 red
cells should eorrespond to twenty per cent. of hemoglobin.

In some diseases, such as pernicious anemia, the hemoglobin per cent. is
higher than the red cell per cent. because of the increased size of cells. To
illustrate; in a given case the hemoglobin is thirty per cent.; the red count
1,000,000, or twenty per cent.; the color-index is 3/2; or in a given case, e.g.,
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the hemoglobin is eighty per cent. the red cells 4,200,000 (eighty-four per

cent.) thus:
' 4,200,000 80
——x100=84. The color index=-—.95
5,000,000 84

Differential count. Wright's stain is commonly used. If filtered daily
it keeps indefinitely and is perhaps the best stain for routine work.

Staining of blood-films. I. 1. Make films of the blood, spread thinly, and
allow them to dry in the air.

2. Cover the preparation with the alcoholic solution of the dye for one
minute.

3. Add water to the aleoholic solution of the dye on the preparation, drop
by drop, until the mixture becomes semi-translucent and a yellowish, metallic
scum forms on the surface. Allow this mixture to remain on the preparation
for two or three minutes.

4. Wash in water (preferably d!Stll]ed) until the film has a yellowish or
pinkish tint in its thinner or better spread portions.

5. Dry between filter-paper and mount in balsam.

Dried blood-films may be kept for some weeks without impairment of their
staining properties; but if kept too long will not give good results,

MICROSCOPICAL APPEARANCES IN BLOOD-FILMS STAINED BY THE
METHOD OF WRIGHT

Red cells are orange or pink in color; polychromatophilia and punctate
basophilia (the granular degeneration of Grawitz) are well brought out. The
nucleated red cells have deep-blue nuclei, and the cytoplasm is usually of a
bluish tint.

Lymphocytes have dark purplish-blue nueclei, and robin’s-egg-blue cyto-
plasm in which a few dark-blue or purplish granules are sometimes present.

Polynuclear neutrophilic leukocytes have dark-blue or dark-lilac colored

.nueclei, and the granules are usually of a reddish-lilac color,

Eosmophlhc leukocytes have blue or dark-lilac colored nuclei. The gran-
ules have the color of eosin, while the eytoplasm in which they are imbedded
has a blue color.

Large mononuclear leukocytes appear in at least two forms. Each form
has a blue or dark-lilac colored nucleus. The cytoplasm of one form is pale-
blue, and of the other form is blue with dark-lilac or deep- -purple colored gran-
ules, which are usually not so numerous as are the granules in the polynuclear
leukocytes.

Mast cells appear as cells of about the size of polynueclear leukoeytes with
purplish or dark-blue stained, irregular-shaped nuclei, and cytoplasm, some-
times bluish, in which numerous coarse spherical granules of variable size are
imbedded. These granules are of dark-blue or of a dark-purple color, and may
appear almost black.

Myelocytes have dark-blue or dark-lilac colored nuclei, and blue cytoplasm
in which numerous dark-lilac or reddish-lilac colored granules are imbedded.

The blood-plates are deeply stained, and are a prominent feature of nearly
every blood preparation. They appear as blue or purplish, rounded or oval
bodies, usually of a diameter of a third to a half of that of a red blood-
corpuscle. Sometimes they appear in groups or masses, and at first sight may
be regarded as precipitates. In many instances they have the appearance of
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being within a red corpuscle and surrounded by an unstained zone of its
cytoplasm.

Malarial parasites. The body of a malarial parasite stains blue, while the
color of the chromatin varies from a lilac-color through varying shades of red
to almost black. In the young forms of the tertian and aestivo-autumnal
parasite the chromatin appears as a spherical very dark-red body, while in
the older forms of the tertian parasite it has a more lilac or purplish-red color,
and may appear in the form of a reticulum. In the intermediate forms the
color of the chromatin may present variations between these extremes. The
inexperienced observer may mistake the blood-plates apparently situated
within the red blood cells for malarial parasites. This will not oceur if he bear
in mind that the young parasite of all the three kinds should present by this
method a dark-red spherical nucleus, and a cytoplasm which is usually in the
form of a definite ring. This method of staining will bring out dark-red stain-
ing granules in the red corpuscles harboring malarial parasites provided the
stain after the water has been added to it is allowed to remain on the prepara-
tion for at least five minutes, and not to decolorize for so long a time as with
the ordinary stain.

Staining method. II. A very satisfactory method is to use Jenner’s stain
(which may be obtained at any reputable supply house) and methylene-
blue. The blood film is allowed to dry in the air. Jenner's stain is dropped
on the slide and allowed to act for two minutes. This is then washed off and
Loeffler’s blue is allowed to act for two minutes. (If Jenner’s stain is fresh
and of full strength this step is supertluous.) This is then washed off and
the smear is allowed to dry in the air. It is now ready for examination. A
drop of cedar oil is placed on the slide and the smear is examined with the oil
immersion lens.

Staining method. III.—The Ehrlich tricolor mixture. The Ehrlich tri-
color mixture has for years been the most popular stain with many workers.
The objections to it are (1) that it is difficult to prepare a good stain, and (2)
that the films must be fixed by heat. (The first objection may be overcome
by sending to Walter Dodd, apothecary to the Massachusetts General Hospital,
who furnishes an absolutely reliable stain. Arneill.) -

A drop of the stain is spread over the filin, allowed to remain five minutes
or more, and washed off with water. (It is impossible to overstain.) The
specimen should look orange-yellow; if it is brown or red, it is underheated—
not overstained. If overheated, everything is blurred and dim under the
microscope. Hewes improves the definition of the nuclei by pouring upon the
film for a second or two a saturated aqueous solution of methylene-blue, after
the triple stain has been washed oftf with water. This also brings out the
malarial parasite.

Differential count. Ifor this purpose the carefully stained specimen is
used. The oil immersion lens is used and the slide is moved about by means
of a mechanical stage. For ordinary purposes a count of a hundred white cells
suffices. If the relative percentage of the various kinds of white cells differ
from the normal for the sake of accuracy it is well to count between three hun-
dred and five hundred. As the cells are counted they are recorded in groups.

Normal differential counts. Origin of the different varieties of physiologie
leukocytes.

I. The myelogenous group. (From the bone-marrow.)

(a) Poly(morpho) nuclear.
(b) Eosinophiles.
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(e) Mast-cells.
(d) Large mononuclear cells.
II. The lymphogenous group. (From adenoid tissue.,
Lymphocytes of all sizes.
Normal per cent. of each variety.

(a) Small lymphoeytes ........... ..., 20-30 per cent.

Large lymphoeytes ........... ..o, 4-8 per cent.
(b) Polymorphonuclear neutrophiles .............. 62-70 per cent.
(e) Eosinophiles .......... ... ... 14-4 per cent.
(d) ““‘Mast-cells” ... ..o i, 1/40-1%5 per cent.

In infaney the percentage of lymphocytes is much larger (40 to 60), and
the polymorphonuclear only 18 to 40 per cent.

Poorly-nourished, debilitated people show an excess of lymphocytes and a
diminution of the polynuclear cells. The opposite condition prevails in vig-
orous health.

Pathologic leukocytes. 1. Myelocyte. This is a mononuclear neutrophile,
and has many points of resemblance to the polynuclear neutrophile; it is the
same cell in an early stage of growth.

This cell makes up the larger portion of the leukocytes of the marrow, and
differs from any variety found in normal blood.

It is found in the blood in various diseased conditions, and resembles very
closely the large lymphocytes, differing only in possessing neutrophile gran-
ules. It differs from the polynuclear neutrophile in the shape of its nucleus,
but the granules in both are alike. The nucleus is usually spherical or ege-
shaped, and is in close contact with the cell-wall for a comparatively large
portion of its extent. (Arneill.)

Eosinophilic myelocytes. Myeloeytes having eosinophile instead of neu-
trophile granules oceasionally oceur,

The eosinophile granules do not all take the same stain; some are darker
than others.

ATYPICAL CELLS

I. Degenerated or moribund leukocytes. (1) A homogeneously stained
mass looking like a washed-out, structureless nucleus that has lost its proto-
plasm and become ragged at the edges (karyolyvsis).

(2) The same intensely stained.

(3) Vacuolization of the neucleus or of the protoplasm.

In the granular leukoeytes the granules are scattered about the field, and
the neucleus is pale, structureless, and deformed.

II. Transitional neutrophile. Between marrow-cell and polymorpho-
nuclear.

III. Turck’s ‘‘stimulation forms.”” Deseribed by Weil as nongranular
myelocytes. They are associated with stimulation of the bone-marrow, grave
anemia, and all conditions in which there is a leukoecytosis.

PATHOLOGICAL CONDITIONS OF THE BLOOD

Classification. The following deviations from the normal may be observed :
1. Diminution in hemoglobin.

2. Increase or diminution in the red count.

3. Inecrease or diminution in the white count.
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Eosinophilic myelocytes. The myeloeyte rarely shows eosinophile granules.

The Ehrlich triacid stain alone differentiates the myelocyte from the large
lymphocyte—by means of its granules. (Arneill.)

Coagulation of blood—Estimation of the time and completeness of coagula-
tion. Normally clotting occurs in about three minutes, but in the exanthemata,
in the various forms of the hemorrhagic diathesis, in obstruetion of the biliary
tract with or without jaundice, and in the various anemias it may be very much
delayed.

Bogg’s coagulometer (modified Russell and Brodie) consists of a glass cone
inverted in a moist chamber, an air inlet through which air is blown at inter-
vals by means of a rubber bulb. A small opening in the top permits the air to
escape from the moist chamber. A drop of blood is placed upon the tip of the
glass cone, which is then quickly inverted into the moist chamber. The air
is then injected at intervals of a few seconds and the motion of the corpuscles
is watched with the low power of the microscope. Coagulation is complete
when motion ceases, or when cells spring back to original position when cur-
rent of air ceases.

Wright’s method. - This method consists in the use of a set of from six to
twelve capillary tubes (0.01 to 0.0125 inch in diameter), into which a column
of blood is aspirated. The tubes are placed perpendicularly in a rack, and at
regular short intervals the blood is blown from each one of them. When it
becomes impossible to blow it out, coagulation has set in and the time is noted.

Hayden thinks he can distinguish between secondary and pernicious anemia
by the incomplete formation of serum in the latter.

Widal test as an aid in the diagnosis of typhoid fever. (1) Serum.
In hospital work, where a centrifugal machine is at hand: it is best to use
blood-serum. It is obtained as follows: A piece of glass tubing (small bore)
is drawn out to a fine point, and rubber tubing attached to the large end. One
or two large punctures are made in the finger (which has been well massaged
previously), the fine point of the tube placed in the drop and suction made with
the mouth till considerable blood is drawn into the pipette. This is sealed
by holding the pointed end in the flame of a mateh, and immediately centrif-
ugated. The clot should be loosened around the edge to allow the escape of
serum. A file-mark is made at the junction of clot and supernatant serum.
With the finger over its top, break the tube and blow out the serum from
the upper piece into a receptacle; or, probably a more satisfactory method is
to use the Wright capsule. By sealing both ends of the capsule the contents
will keep for some time. If a urotropin or hexamethylenetetramine tablet
is balanced on its edge on a coin and ignited, it will give sufficient heat to seal
the capsule, and is a very handy substitute for an alcohol lamp at the bed-
side. If desired, dilutions without limit can be made with this serum as fol-
lows: One drop is placed in a small glass dish or on a slide and nine drops
of salt solution added, giving a dilution of 1 to 10. A dilution of 1 to 20 is
obtained by taking one drop of this 1 to 10 dilution and adding to it one drop
of salt solution. A dilution of 1 to 40 is obtained by taking one drop of the
1 to 10 dilution and adding to it three drops of diluting fluid, ete. The same
pipette must be used for measuring the drop of serum and the water in order
to secure accuracy.

Whole blood method. In private practice this is more easily carried out
than the above.

(1)  An accurate dilution of 1 to 10. 1 to 20, or 1 to 40 ¢an be made with
a white-blood eounter, usine distilled water as a diluting tluid.
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(2) A convenient and easily applied method (especially if the preparat
is to be sent by mail) is to allow a good-sized drop to dry on a cover-slip
glazed paper. If paper has been used, cut out the blood-drop and place i
test-tube containing two drops of water; by agitating it the blood will
S(()ll(;'e(.i To obtain a dilution of 1 to 10, eight drops of water or bouillon
added.

The culture of the typhoid bacillus. A young—eighteen to twenty ho
old typhoid culture is required; it must be actively motile. It may be gro
on agar or in peptone bouillon, in the thermostat at 37 degrees C. The dis
vantage of the bouillon is that the growth is often very small. Stock cultu
are grown on agar at room temperature, and are transplanted about one
month.

Actively motile cultures show the clumping best.

Preparation of specimen for microscopical examination. A drop of
blood or serum diluted, 1 to 10, is placed upon a cover-glass. Mix it (ti
oughly, to separate bacilli) with a bouillon culture of the typhoid bacillus
desired dilution; as one drop of each (serum and bouillon) equals a 1 to
one of serum, and three of bouillon equals 1 to 40 dilution, ete. A cone
slide, with vaselin, is placed upon the cover-glass, thus giving a hang
drop, and the preparation immediately examined under the microscope.
control slide should be made with distilled water for comparison. The -px
aration should now be carefully examined every few minutes for loss of moti
and signs of clumping. The length of time for the development of 1
phenomenon should be noted.

Instead of the bouillon culture a suspension made from fresh agar cult
mixing well with a little salt solution) may be used. The drop should
examined at beginning of test to be sure that there is no clumping.

THE MICROSCOPICAL EXAMINATION OF FECES

‘The ‘‘three drop’’ method described under gastric analysis is use
Preparations must be made very thin. If the stool as passed is firm, it 1
be diluted with normal salt solution.

Thin smears may be made on cover slips, dried and stained by Um
polychrome methylene-blue, Gram’s stain or Smithies’ colored-agar metl
It is best to examine stools for parasites unstained.

Among the common pathologic findings are—undigested food, especi
meat and fat (pancreatic disease), blood, pus, mucus, Oppler-Boas ba
(cancer of stomach), yeasts and sarcines (gastric or intestinal stagnatior
benign type), tissue bits (malignant cells in cancer of large bowel), erys
(hemin, triple phosphate, leucin, tyrosin, cholesterin, fatty acid), mou
torule, leptothrix and intestinal parasites, particularly protozoa.

Varieties of parasites. The common intestinal parasites in the middle-y
are:

I. The Cestodes (tape-worms).

(a)—Tenia saginata (common tape-worm).

(b)—Tenia solium (from measly pork).

(¢)—Tenia nana (dwarf tape-worm—common in children).

(d)—Bothriocephalus latus (Russian tape-worm, causing ma
anemia).

(e)—Tania echinococcus. (Contracted in man from food or assc
tion with dogs or sheep.)
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II. Ntrongylidee (round worms).

(a)—Ankylostoma duodenale—or hookworm. (Necator Americanus.)
(Found in small intestines especially in people south of the ‘‘ Mason
and Dixon line.”” Causes ancwmia and characteristic physical
changes.)

(b)—Ascaris lumbricoides. (The most common parasite of man,
espe;cially children. Inhabits small intestines, may be vomited
up. )

(¢)—Oxyuris vermicularis or ‘‘pin or seat’” worm of children.
(Very common; male 1/6 inch long and female 1% inch long.
Male has a curved tail. Mature in cceum and colon and then
wander to reetum, working out about anus at night. May enter

- . vagina or urethra or get beneath prepuce.)

(a)—Trichomonas.—Common in intermittent diarrhea in patients
who have drunk contaminated well water, or eaten contaminated
vegetables, fruits, ete. This parasite has a pear-shaped body about
18x10 microns. Three (often four) flagella arise from anterior
end. There is a lateral undulating membrane.

(b)—Cercomonas.—An organism similar to the above, but with no
flagella or undulating membrane, Tt is found under similar eir-
cumstances.

(¢)—Balantidinm coli.—A common parasite of hogs and not infre-
quently associated with periodic or chronic¢ diarrhea of people
residing in rural communities. It is from 60 to 100 microns long
and 50 to 70 microns broad. The organism has a peristome at
its anterior end, and a row of cilia almost encireling the ectosare.

1V. Rhizopoda (should he identified by an expert).

(a)—Entameha roli.—Common concomitant infection in chronie
diarrhea. Said not to be pathogenie, but this is disputed.

(b)—Entameba histolytica.—Pathogenic ameba and associated, ap-
parently casually, with acute and chronie diarrhea.

It is of the greatest importance for the surgeon to be familiar with these
intestinal parasites and to look for them in cases coming under treatment for
any one of a number of unusual conditions, or for anemia, dysentery, diges-
tive disturbances, in order that the patient may not be exposed to a useless or
harmful operation, which can be avoided by removing the parasites or their
original cause.

GENERAL PREPARATION OF THE PATIENT

In this systematic examination many things are considered which may
not have any bearing upon any given case in question, but when applied to
all the cases in practice each point is of more or less importance.

Of course, the systematic analysis of cases must not be supposed to
render superfluous the judgment and practical experience of the surgeon or
physician who makes the examination. A thorough system, good judgment,
and a wide experience will result in the accomplishment of benefit to the
patient when they are employed simultaneously.

After all of the eircumstances present in the case have been determined
the necessary preparations for the operation may proeeed.

Concomitant diseases. If there exists serious disease of one of the important
organs, aside from the condition to be relieved by the operation, i. e., if the
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bloodvessels, heart, lungs, kidneys, liver, pancreas or spleen, or the blood itself,
be seriously impaired, it is well to overcome such fault unless it is directly
the result of a condition which is to be relieved by the operation itself and will
probably improve much more rapidly after than before the operation. This
is especially true in patients suffering from anemia. It such anemia depends
upon a loss of blood which will be stopped by the operation, then the recovery
will usually be exceedingly rapid after the operation has been performed; if
due to other causes the patient’s recovery will be very slow unless the anemia
is relieved before the operation is done. If no important organ is seriously
impaired it is much better not to worry the patient unnecessarily before the
operation. As a rule, long-continued preparatory treatment leaves the patient
in a much less favorable condition for a surgical procedure than a very short
and simple preparation which serves to put the kidneys, the skin and the
alimentary canal in a state favorable to the elimination of the waste produets.

The day before operation. During the day before the operation the patient
should be kept on light diet, consisting of sterilized food, preferably broth or
gruel, and allowed an abundance of good water, preferably hot, in order to
favor elimination through the kidneys. A non-irritating cathartic should be
given and, if possible, a warm bath. For several years we have given, as a
rule, two ounces of castor oil in the foam of beer or malt extract the day
before an operation, and a large soap and water enema, or one consisting of
normal salt solution, on the morning of, or on the evening before, the operation.
In this manner the patient is relieved in a relatively short time of much waste
matter and is consequently removed from the likelihood of absorbing the
produects of decomposition which may be present in the alimentary tract.
We have found that so large a dose of castor oil is borne perfectly by almost
all patients, and that it does not give rise to disturbance, pain or exhaustion.
We have also found that foam of beer or malt extract disguises the oil so
thoroughly that those who are ordinarily nauseated very readily will bear
this method without annoyance. .

Prolonged preparatory treatment condemned. In the vast majority of
patients this amount of preparation suffices to relieve the body of any burden
it may possess which might interfere with the progress of healing, or the
normal course of convalescence. In other words, the patient approaches the
operation in a comparatively clean condition: his strength has not been im-
paired by confinement and his nervous system has not suffered by looking
forward to the operation for a long time. ' Some years ago we had the oppor-
tunity to observe the effect of waiting for a number of days, and sometimes
for several weeks, to allow the patient to get into a more favorable condition
for operation, and we are positive that as a rule the practice is bad. The
exceptions are in those patients in whom the heart, the kidneys or the blood
are too seriously impaired. and who might be placed in a better state by wait-
ing; and in cases in which infection is present which may become circumseribed
or may be eliminated by delay.

We will refer to these conditions again in connection with patients in whom
they are present: and will especially refer again to old age, because elderly
patients bear many operations remarkably well if they are not confined hefore,
and only for a short time after. the operation, while quite the opposite is true
if this precaution is overlooked.

Transfusion of normal blood. TIn patients sufferine from anemia, especially
secondary, it is often of great importance to improve the condition of the
blood by direct transfusion of normal blood. particularly if the patient’s per-

4
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centage of hemoglobin is very low and if the character of the blood shows
that there has been a great loss or a great destruction of important elements.
The necessary precautions and the method advised will be discussed in a
special chapter on transfusion of normal blood. The time and quantity must
depend upon the condition of the patient.

If the hemorrhage has stopped it is usually well to make a transfusion
and await the effect. If the blood improves from day to day the operation
may be postpened, if not, it is well to make a second transfusion just before
beginning the operation (to which the transfusion is preliminary) and just
after concluding it. The question of amount, selection of donor, ete., will be
discussed later.

THE FIELD OF OPERATION

Immediate preparation sufficient. In hospitals where many operations are
performed on the same day, so that the time spent upon each case, imme-
diately preceding an operation, is of importance, it may be well to prepare
the field of operation on the day before, but this is done simply as a conveni-
ence, and not because it is better than it would be to prepare the field of
operation immediately before beginning to operate. For months at a time we
have followed the latter plan without having a single wound infected, and
other surgeons have had the same experience, hence there can be no good
reason for insisting upon having the field of operation prepared one or more
days before the operative procedure. However, this may be done as a matter
of convenience.

Details of surface preparation. The important point in preparing a sur-
face for operation lies in thorough washing with soap and water; anything
that is accomplished beyond this is of little importance, provided the washing
process has been done carefully and thoroughly. In our practice the steps
taken in preparing the field of operation are as follows: 1, Thorough serub-
bing with soft soap and warm water with a moderately stiff brush; 2, Washing
the surface with a piece of aseptic gauze saturated with fresh water, because
the epithelial scales which have been loosened with the brush are easily
removed in this manner; 3, Soaping and shaving the field of operation; 4,
Washing again with aseptic gauze and sterile water; 5, Washing the surface
with commereial, i. e., about ninety-five per cent., alcohol; 6, Washing with a
solution of corrosive sublimate, one part in two thousand.

In many instances only the first four, or the first five, steps were taken and
always with the same results, consequently we are confident that careful
washing of the surface with soap and water is the important part, but as there
can be no harm in the other two procedures they might as well be taken, so
long as it is convenient in any given case.

Use of antiseptic fluids. There is still a distinet superstition in favor of
the use of some antiseptic fluid for washing the field of operation, and so long
as the fluid employed is harmless we believe that we are justified in using it.
If this preparation is made just before beginning the operation it will suffice ;
if made on the day before the operation the surface must be protected against
re-infection during the interval, which can be done by applying sterile gauze
or cotton to the surface and holding it in place by means of a carefully applied
bandage. On the following day the surface is once more washed with a
piece of sterile gauze saturated with alcohol and is then ready for operation.

Avoid skin irritation. It is important not to irritate the skin by the violent
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use of a stiff brush or the careless use of the razor, and care should b
to have the razor sterilized. It is an easy matter to irritate the skin
vigorous or violent preparation to such an extent that the micro-or,
normally contained therein will be foreced into activity, making at
slight infection certain to ocecur.

It is much better simply to wash the field of operation very gent
soap and warm water with a soft piece of gauze than to use any 1
however thorough it may secem, whieh will “leave the skin in an i
condition.

Sterile towels about the wound. In order to prevent infection of t
of operation from any of the adjacent surfaces, it is well to lay four
towels around the part and hold them in place by means of safetv ]
better still by the use of forceps with sharp, beetle-like mouths whi
grasp the towels, together with a little of the underlying skin, and w
prevent slipping of the towels. The space exposed should be large
so that the towels need not be shifted during the operation, becaun
an act is likely to cause infection by carrying micro-organisms on the
surface of the towel from adjacent portions to the field of operation.
the operation these towels should be left in place, and in case of be
soiled they should be covered with fresh towels, but otherwise they
not be disturbed or removed. Again, when the operation has been cor
the greatest care should be exercised to protect the wound while these
are removed. This can be done very easily by placing a piece of moist,
gauze over the entire surface of the wound and leaving it in place u
the necessary disturbance has been completed. then carefully spong
surfaces around this pad. and at last removing the pad and cover
wound with proper dressings.

Avoid infection from surrounding parts. During the operation it
to handle the tissues as little as possible, and to do this with inst1
as much as may be, and as little as possible with the hands, and n
manipulate the patient’s skin first and then the wound, because the ep
almost always contains some miero-organisms which might be transfe
the wound.

A practice which should be guarded against consists in first sj
all about the wound and finally the wound itself. 1f the skin about the
be sponged at all, the same sponge should not be used in or upon the
thereafter.

Tincture of iodine in crushed wounds. Recently a method of disi
of the field of operation with tineture of iodine has been recommen
Grossich, which has the excellent qualities of being simple. convenier
efticient and generally applicable. The method has been further de
and perfected by Bogdan. whose plan is worthy of adoption, espec
cases which have sustained severe crushing injuries in which the
described above is nat altogether satisfactory because in serubbing tl
surrounding the wound much of the dirt is certain to drain into the
during the process of disinfection. and it is questionable whether th
which will be done by this soiling of the wound is not greater than the
derived from the disinfection.

Iodine and benzine. Bogdian’s method consists in making a soh
one part of iodine erystals in one thousand parts of henzine. which
readily accomplished by adding one drachm of iodine m\stn]\ to the
of benzine or one gram to the lltre
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The entire area to be disinfected is carefully shaved dry in case the
portion of the body is covered with a perceptible growth of hair. It is then
rubbed off carefully with pledgets of sterile gauze saturated with this tluid.
This is repeated several times, the disinfection of a large area consuming
not more than two or three minutes. When the benzine has evaporated the
entire surface is painted repeatedly with tincture of iodine, also for a period
of about two minutes, pledgets of sterile cotton being used for this purpose.
As soon as the alecohol contained in the tincture of iodine has evaporated,
leaving the area perfectly dry, the operation may begin. This method has
proven most satisfactory and may be employed as well in other than traumatie
cases, although in non-traumatic cases there is not the same necessity to vary
from the method described at the beginning of this section.

Caution in use. In these cases the patient should be given a thorough soap
and warm water bath on the day before the operation, and the operative area
should be soaped and shaved and again washed with warm water in order
to reduce the time necessary for preparation on the day of operation, when
the remaining steps in the process of disinfection described above should be
carried out. It is important to bear in mind that the use of benzine is
extremely dangerous in the presence of gas-light or fire of any kind, conse-
quently, in preparing the field of operation, quite as much care should be
taken when this method is employed as when ether is used.

As this is always undertaken by thoroughly trained nurses or physicians,
the danger is not really very great if their attention is directed to this factor.

PREPARATION OF THE SURGEON’'S HANDS

‘What has been said concerning the preparation of the field of operation
applies very closely to the care of the operator’s hands before an operation.

Details of hand disinfection. The important point is to make sure of
careful, thorough washing with soap and sterile water, then cleansing the
space underneath the finger nails, then washing again, first with a moderately
soft brush and then with a piece of gauze. \We have found it an advantage
to wash in a deep basin full of warm, sterile water, keeping the hands under
water while serubbing with the brush and washing with the gauze pad, and
then to wash in sterile running water after the hands have been thoroughly
serubbed underneath the soap suds.

Smooth skin. Tt is important above all things to keep the skin upon the
hands smooth and soft, and not covered with grooves and crevices. If the
surgeon’s skin is smooth it is much easier to keep the hands aseptic than if it
has been roughened by the use of strong antiseptic solutions. There is a
great difference in the skin of the hands of different surgeons, and conse-
quently it is wise for each one to avoid the antiseptic solution which happens
to be harmful in his case; and if all solutions have the same effect, it is
wise simply to wash with soap and sterilized water, because smooth hands
can be rendered perfectly safe in this way, while rough hands cannot be made
safe by the additional use of any one of the various antiseptie solutions which
have been recommended. :

Even the employment of certain varicties of soap has a ruinous effect
upon the hands of some surgeons, but with them it is always possible to
determine experimentally what variety of soap has this harmful effeet and by
changing the ingredients so as to neutralize the substance which gives rise to
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the irritation it is practically always possible to overcome this difficulty.
Should the hands, however, become roughened notwithstanding the exercise of
all of these precautions this can usually be overcome readily by systematically
caring for the hands at the end of the day in order that during the night’s
rest the skin may recover from the day’s irritation.

To overcome roughness of the hands. The hands should be washed before
retiring with a soft cloth in a deep basin filled with exceedingly hot water
to which a sufficient amount of non-irritating soap has been added to make
it smooth, or in case all soap causes irritation, bran may be added to the
water. The water should be just as hot as can be borne and the washing
should be continued for several minutes until the hands are thoroughly hot.
Then they should be plunged into cold water, that is, having the ordinary
temperature of the water supply in most cities. After a minute the hands
are to be dried and anointed with lanoline and covered for the night with
soft chamois skin gloves. In most instances this course will entirely and
speedily overcome the roughness of the skin.

In our own practice we follow the washing with soap and water by the
use of strong alcohol, and then a solution of corrosive sublimate, one to two
thousand.

Avoid pus. In hospital practice there are certain other precautions which
are of exceedingly great importance, largely in the way of prophylaxis, which
will aid greatly in securing aseptic conditions, The most important of these
is to keep the hands out of pus. In dressing suppurating wounds either
forceps or rubber gloves should be used, so as to prevent the hands from
touching pus. Operations should be performed early in the morning, before
any one connected with the wounds has done any dressings. Puddling in pus
is pernicious practice. This fact should be impressed most foreibly upon
every one connected with the work.

Aseptic cases should always be operated first, and later those containing
pus. In operations upon suppurating cascs rubber gloves are used at the
present time, but in former years, by taking the precautions indicated above,
practically no infections took place, although no gloves were worn.

Antiseptic conscience, The same precautions should be taken in dressing
the wounds—no suppurating wounds being dressed until all the clean wounds
have been finished. Every evening before retiring the surgeon and all the
assistants should serub their hands with the same care that is employed in
disinfection before an operation. It is absolutely necessary for every one
connected with surgical work to develop an antiseptic conscience, because
upon this depends the condition of the wounds rather than upon any special
method.

It is a comparatively easy matter to secure an aseptic condition of the
hands before the operation, but it requires great vigilance on the part of
every one associated with an operation to maintain this condition throughout
the procedure. Unless each has an antiseptic conscience some one is likely
to touch something which is not surgically clean and transfer the infectious
material with his hands to the wound. In order to become thoroughly im-
pressed with the ease with which this can be accomplished, every surgeon
should take a practical course in a bacteriological laboratory extending over
a number of months, because the same carelessness which will ruin a culture
plate may cause a wound infection, and one really cannot fully appreciate
how easily this occurs until after having had the experience of ruining a lot
of pure cultures in bacteriological experimentation.
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RUBBER GLOVES

If a surgeon has not a smooth, pliable skin, or if for any reason it seems
difficult to obtain perfectly clean hands by washing, or if he has recently
touched infected wounds, or performed autopsies, or dressed suppurating
cases, it is well to protect the patient to be operated by wearing aseptic
rubber gloves. :

Objections. It should, however, be borne in mind that the surgeon loses
much in dexterity in this way, and being deprived of the finer sense of touch
his skill is quite materially impaired, and in some very delicate operations this
impairment may be sufficient to deny the patient the slight chance he had
of surviving the operation or receiving the best results therefrom. Of course,
this would apply to only a small proportion of all the patients operated upon,
but it is large enough to be worthy of consideration.

It is quite different with the hands of assistants and nurses connected
with operations. These can perform the less delicate duties which are en-
trusted to them as well with gloves as with bare hands, and consequently
the additional safety which comes from covering their hands with aseptic
rubber gloves is of sufficient importance to recommend their use.

Details of use. In using gloves it is of the greatest importance to disinfect
the hands with the same care as when no gloves are used, because a glove
may tear or become punctured at any time during an operation. If this hap-
pens the glove should be discarded at once, as a torn glove is necessarily much
more dangerous than no glove at all, its warmth and moisture having a tend-
ency to loosen the epithelium which may contain pathogenic miero-organisms.

Confirm necessity for gloves. It is important for each individual surgeon
to determine definitely whether or not it is possible for him to absolutely
disinfect his hands, This can be done casily by taking scrapings from his
fingers, especially from portions underneath and at the base and sides of the
finger nails. If a surgeon’s hands contain micro-organisms after he has disin-
fected them, then it will not be safe for him to operate without wearing
rubber gloves. There is such a vast difference between the hands of different
surgeons that a rule for the disinfection of the hands of one cannot properly
apply to others without confirmation by carefully carried out bacteriological
tests. - All in all the advantag-s of using rubber gloves outweigh their disad-
vantages to such ar extent that as a rule it is better to employ them, although
this cannot be considered absolutely necessary.

DISINFECTION OF INSTRUMENTS

All instruments, except knives, should be boiled for half an hour in a
solution of a tablespoonful of baking soda to the quart of water before they
are put away after operations, and agair before they are used. The knives
are washed carefully with pads of sterilized cotton, saturated with aleolrol
before and after using.

DISINFECTION OF SILK, SILKWORM GUT, HORSE-HAIR, DRAINAGE
TUBES AND BRUSHES

This is accomplished by boiling in water for one hour, and preservation
in five per cent. solution of carbolie acid in water, or in strong, commercial
alcohol, until used.
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Method of preparing and preserving catgut. Catgut is prepa
mersing in sulphuric ether for one month, then for one month in s
mercial aleohol, in which one grain of corrosive sublimate to the
been dissolved, the solution being renewed once during this time.
preserved indefinitely in a solution of one part of iodoform, fi
ether and fourteen parts of strong, commercial alecohol. In this solu
may be preserved with perfect safety for many years in jars whi
the evaporation of the ether. The loss of ether from the jars which
occasionally for the removal of catgut to be used from day to d
made good by adding ether occasionally when it is noticed that i
becoming precipitated at the bottom of the vessel.

It is not necessary to be accurate concerning the amount of eth
because an excess in no way injures the catgut. The entire subst:
catgut becomes thoroughly permeated with fine erystals of iodofc
remain in the suture until the last portion of catgut fibre has beer
This is a marked advantage over catgut saturated with iodine i
trace of this antiseptic can be found two days after the introduc
buried suture. It should never be handled by any one except t
and the chief assistant. This catgut will last seven to ten days
according to the size used. It is employed in all ligatures, b
peritoneal cavity and elsewhere, and for all buried sutures except
and in the suturing of bones. For these purposes a chromicized
employed, which lasts from fifteen to thirty days, according to siz
prepared after the following formula: The catgut is immersed i1
one month, then in a solution prepared in the following manner:

Chromicized catgut.

A. Chromic acid .........ccovviieneiiin s 1 p

75 5 pi
(Carefully dissolve.)

B. Take of solution A...........ccviiiiiinnnienennn. 1p

Glyeerine ..........cciiiiiiiiiiiiiiieiineennnenns 5p

Take solution B and soak therein catgut for forty-eight to
hours, according to resistance wanted. Forty-eight hours will res
tion by tissue for fifteen days: ninety-six hours will resist for ti

C. Take catgut out of solution I3, rinse quickly in sterilizec
free it from solution B, stretch and rub quickly with a hard, steri
remove any of the solution B which may still be adhering to it
rods, or slides at least three inches in length and preserve indefini
following solution:

D. Carbolic acid, 95 percent..........ooo oL, 1l1p
Glycerine ..........cciuiiiiiniiiniiiniinnennn. 5 p

The catgut may remain in this solution for many months with
ciating in quality, or it may be kept for an indefinite period of t
same solution as the ordinary catgut, composed of :

Todoform ....... ...t 1 pi
Bther ... i e 5 pi
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The jar containing the ether in which the eatgut is kept for one month
should be filled only about one-half with the loose coils of catgut and then
it should be filled with ether; it should be closed air tight and should be picked
up every day or two and shaken in an inverted position in order to wash
off any substance which may accumulate upon the surface of the coils. At the
end of.two weeks the ether should be removed and fresh ether substituted.

The same precautions should be taken with the solution of corrosive
sublimate in alcohol.

It is especially important not to wind the catgut tightly before placing
it in these solutions, because this may prevent the solutions from penetrating
all parts of the material.

One precaution is necessary in the employment of catgut which has been
prepared in this manner; it must not be placed in water before it is used at
the time of the operation. ’

It seems that the iodine which is absorbed by the catgut in the iodoform-
ether-alcohol solution makes it slightly antiseptic, which is probably an
advantage.

Upon splitting a piece of catgut which has been preserved in this fluid
and permitting it to dry it will be found that the entire substance is permeated
with fine crystals of iodoform which will be absorbed no more rapidly than
the catgut itself, thus making the latter slightly antiseptic until it is entirely
absorbed.

This seems to be of importance especially in the use of chromie gut because
of the length of time it normally remains in the tissues.

These two methods are so simple that they can be carried out as well
in the simplest office of the country practitioner as in the laboratory of a

- well-organized hospital.

Experience results. We have personally used catgut prepared in this man-
ner in more than twenty-five thousand operations, and the fact that we have
adhered to this method of preparation, while we have changed almost every
other detail in antiseptic technique in the meantime, shows that this very
simple method must be satisfactory.

Catgut infection. Observations have convineced us that what is ordinarily
known and feared as catgut infection is quite unnecessary and that it depends
upon one or more of five econditions which can easily be eliminated, viz.: 1,
Commercial catgut which may not be reliable; 2, Catgut that has been sat-
urated with antiseptic substances which cause a necrosis of the tissues included
in the suture or ligature; 3, Pressure necrosis due to tying the stitches too
tightly ; 4, Infection of the catgut by careless manipulation by the surgeon
or his assistants, the suture or ligature being permitted to touch objects not
sterile; 5, Infection of the catgut by the septic hands of the surgeon or his
assistants.

PRESSURE NECROSIS

Although drawing sutures or ligatures tightly enough to cause pressure
necrosis cannot produce infection by itself, this is, nevertheless, a very com-
mon, if not the most common, cause of what is termed ‘‘catgut infection,’’
inasmuch as this furnishes a very favorable culture medium for any accidental
infection which may occur during the operation and which would not develop
into suppuration were not the tissues impaired by the constriction due to the
undue tension placed upon the stitches or ligatures.
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It has seemed to us that much of the improvement in aseptie results v
many surgeons have attributed in their practice to the use of rubber g
must be due to the fact that the wearing of gloves which have an exceed:
smooth surface has prevented them from tying their stitches and liga
too tightly and that this explains the decrease in the amount of catgut infe
in their experience.

This point is so important that we shall refer to it again in conne
with the various operations in which its neglect is especially likely to «
mischief.

Importance of safe catgut. We have spoken at length concerning ca
because if properly prepared and used it is certainly an ideal suture
licature material, and it is important to have this material so that it cz
invariably relied upon. Undoubtedly some manufactures furnish catg
a condition in which it can always be depended upon, but it is difficu
ascertain which of these firms are reliable, consequently it is best for
surgeon to prepare his own material. In large hospitals this can, of co
be delegated to a dependable person who is permanently employed and
fully comprehends the importance of his task. It is not well to assign a
ants who frequently change their service to undertake this work, because
it is impossible for the surgeon to fix the responsibility.

IODINE CATGUT

Catgut impregnated with iodine has been in use for a number of ;
and has given excellent satisfaction to those who have employed it consts
The presence of this antiseptic material seems to increase the safety o
suture or ligature substance because it may serve to destroy any micro-o:
isms which may have been introduced accidentally during the oper:
However, the especial value of this method lies in its simplicity and 1
fact that the tensile strength of the catgut is but slightly impaired b;
process of preparation. The fact that the iodine is entirely absorbed
before the catgut disappears makes this suture material slightly less «
able to use than that prepared by the method described above. It is, how
possible to preserve this suture material indefinitely in the same iodo
ether-alcohol mixture that we use for the cutgut already described i
catgut is first carefully prepared by the iodine method, especially if the
excellent process invented by Willard Bartlett, of St. Louis, is chosen.

Willard Bartlett method of preparing. In order to secure uniformly
factory results it is important to carry out the various steps laid down i
following description of the method with the utmost accuracy, because i
change is made in these steps the catgut is likely to become somewhat
or brittle. Tt is also important to remember that the method must nev
attempted in wet weather or in a room containing steam or moisture.

‘1. The strands are cut into convenient lengths, say thirty inches
made into little coils about as large as a silver quarter. These coils
desired number are then strung like beads onto a thread so that the -
quantity can be conveniently handled by simply grasping the thread.

¢2 The strings of catgut coils are dried for four hours at the follc
temperatures: 160, 180, 200, 220 degrees, one hour each, the changes in
perature being gradually accomplished.

“¢3. The catgut is placed in liquid albolene, where it is allowed to r
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until perfectly ‘clear,’ in the sense that the term is used in the preparation of
histological specimens. This is usually accomplished in a few hours, though
it has been my custom to allow the gut to remain in the oil over night.

‘‘4, The vessel containing the oil is placed upon a sand_bath and the
temperature raised during one hour to 320 degrees F., which temperature is
maintained for a second hour.

‘5. By seizing the thread with a sterile forcep the catgut is lifted out of
the oil and placed in a mixture of iodine crystals one part in Columbian
spirits (deodorized methyl alcohol) one thousand parts. In this fluid it is
stored permanently, and is ready for use in twenty-four hours; the thread is
then cut and withdrawn.

‘‘It seems to me important that the gut should be thoroughly ‘cleared’
before the oil is heated, in order that we may thus be certain that the tem-
perature of the center of the strand becomes as high as that of the oil outside.
It may be noted further that I do not remove the oil from the gut before
placing it in the storing solution. This is done purposely, since catgut which
is perfectly free from oil is so very sensitive to the action of water that it
readily untwists and becomes tangled after it is used in a wound but a few
moments. This storing fluid simply takes off enough oil from the exterior
of the strand so that it is not too slippery for use, and the albolene being a
bland, non-irritating substance, there is no reason why it cannot be safely
left in the gut. The iodine rapidly permeates the strand; the same will be
found stained black after a few hours, and consequently the surgeon will
have the assurance that he is int