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PREFACE TO THE FIFTH EDITION
Tae {act that a fifth edition of this hittle book has been
salled for proves that it still fulfils a useful purpose and
continues to find new readers. A very great change has
come over the aftertreatment-of operations since this
book was first published in 1903, At that time very little
attention and still less common sense had been paid ta
the subject of the after-treatment of aperations. It was
the general custam that patients after simple laparotomy
should be kept flat on their backs with their legs tied
together for three weeks, and be fed on sips of warm
water followed by a slop diet. Before any operation
patients were always thoroughly purged and starved for
twelve hours, All this has now been changed, and I
flatter myself that this book has had a consxderable
influence in bringing about the change

Thanks to better techmique in operating and more
sensible views as to the preparation of patients little, if
any, after-treatment is required with the majority of
operations at the present day, but there still remain cases
where care in after-treatment may make all the differenice,
and it is none the less necessary for those who wish to
become surgeons to understand the main principles
gaverning the alter.care of their cases.

The chapters on Shock, Post-operative Thrombosis
and Embolism, have been largely rewritten and brought
up to date. A chapter has been added on Blood Trans-
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vi Preface to the Fifth Edition

fusion and on Post-operative Urinary Infection. The
chapters on abdominal operations have been considerably
altered, and the remainder of the book has been brought
up to date.

I have to offer my thanks to my colleague, Mr. W. B.
Gabriel, for writing the chapter on Blood Transfusion,
and to Dr. Cuthbert Dukes for assisting me with that on
Post-operative Urinary Infections.

I trust that this little book in its new form will con-
tinue to fulfil a useful purpose.

P. LOCKHART-MUMMERY,

LONDON.
June, 1929.



PREFACE TO THE FIRST EDITION

THe after-treatment of operation cases is & subject of
such importance that it is not a little surprising to find
how little has hitherto been written about it. What bas
been written is to be found, for the most part, in a some-.
what fragmentary form in the larger text-books, and is
not convenient for reference.

I have attempted in the present manual to put the
subject in a useful and practical form for ready reference
by those who, having to treat such cases, wish to know
what complications may be expected, and how they are
to be met when present.

The after-treatment of operation cases adopted by
different surgeons varies very considerably, But as no
good purpose would be served by a recital of all the
different methods, I have given in each case that line of
treatment which seems to be the most practical, and have
avoided entering into any discussion upon the relative
merits of the different forms of treatment sometimes
adopted.

In the chapter on shock, a short description of the more
recent physiology of this condition has been included, in
the hope that it may assist the reader in the treatment of
this most important complication,

vil
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Considerable space has been devoted to the after-treat-
ment of abdominal cases, as it is here, perhaps more than
anywhere else, of importance.

I have to offer my best thanks to Mr. Herbert Alling-
ham for kindly looking through the manuscript, and to
those others of my friends who have assisted me,

P. LOCKHART-MUMMERY.

Sepiember, 1903
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THE AFTER-TREATMENT
OF OPERATIONS

CHAPTER 1
INTRODBUCTORY

Tue after-treatment of operation cases is one of the most
interesting studies in surgery, and at the same time one
aof the most important. Nothing will better vepay care-
ful and intelligent observation by those having such cases
under their care. Whether an operation is successfil or
otherwise depends, of course, to a farge extent upon the
manner in which the operation is carried out and upon
the skill of the operator, but it also depends to no small
extent upon the care and attention which is paid to the
alter-treatment. The operation is the most showy and
impressive part of the treatment of the disease or con-
dition, and, in q it bas b too

to think that the operation is everything, and that the
after-treatment is merely a matter of course. This is,
however, not the case. Many operations depend for their
sticcess on the way in which the treatment afterwards is

carried out, and many an almost hopeless case has been
saved by skilful after-treatment,

1
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able objection to doing so, Nature is, after al), the best
judge of what is good for a patient or what is not good,
and, as a rule, the p:mcnt wifl not wish for those things
which are dangerous in his condition, There should be
& definite reason for every course of treatment, and rule-
of-thumb methods must especially be avoided. No two
cases are exaclly afike, even after an almost identical
operation, and exactly the same treatment need not
pecessarify be ndopted. When, after an operation,
complications occur, the treatment should be prompt
and th g, Meddl interf , however, must
be avoided, and as long as the patient is doing well he
should be left alone, The after-treatment of aperations
may be said to be the study of details, and the two most
useful adjuncts to success ate careful observation and
common-sense. There is a saying of the great physician
Sydenham which is well worth bearing in mind : ¢ More
importance is to be attached to the desires and feelings
of the patient, provided that they are not excessive, than
to the doubtful and fallacious rules of medical art.’

The Importance of Posture in the After~-Treatment
of Operation Cases.

It seems to have become an accepted dictum with
many people that, after operations of a certain degree
of severity, the proper position to nurse the patient in
18 the dorsal recumbent one. This seems to have been

d on so hat insuffici grounds As regards
the comfort of the pahent this position is not a success,
It is not 2 patural position. Few people sleep on their
backs, and when those who are unaccustomed jo it are
cbliged ta do so they are often unable to sleep wall It
is a very common experienice to hear patients who are
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Quite apart from this, we want our patients to be as com-
fortable as possible during the time they are recovering
from an operation, and their comfort or otherwise depends
very largely upon the skill and care taken over their after-
treatment. The patient himself knows and remembers
nothing of the opetation itself, but he is fully conscious
of all that happens afterwards, and, not unnaturally, his
gratitude will depend to no small degree on the attention
he receives during the period of recovery from the opera-
tion. [ remember when I wasa hounse-surgeon having a
formal complaint laid against me by one of my patients
for neglect. He had been operated on for varicose, and
had healed by first intention., His complaint was that
he had only been dressed twice, whereas the patient next
to him, who had undergone the same operation, had been
dressed four times a day! Of course, the patient next to
him had suppurated.

To no branch of medicine or surgery does the old
maxim ¢ Prevention is better than cure’ apply more
aptly than it does here. The best results will always be
obtained by anticipating complications, and taking steps
to prevent their occurrence, rather than by treating them
after they are well established. Our line of treatment
should be to put the patient nnder the most favourable
circumstances for rapid recovery, and by bearing in
mind the complications that are liable to oceur, to
anticipate them, and so treat the patient that they are
avoided. A surgeon may perhaps get great credit for
saving a patient by brilliant treatment when he 1s
extremids, but the best surgeon will, nevertheless, be he
whose patient has never got into this condition. Artificia]
conditions should be avoided as far as possible, and
when a patient has a natural desire for any particular
thing, it should be gratified, unless there is some reason-
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patient to turn on to ber side in order to micturate, or, if
possible, to sit up for the purpose.

Tue Prone Position (Fig. 2).—~This is olten very
much better than the dorsal position, and is particularly
suitable when it is desired to drain a wound opening
wpon the anterior sutface of the body, as in some cases
of nppendix abscess, psoas abscess, ete., or, again, when
the dorsal position has resulted in the formation of bed-
sore, or it is feared will do so. In this position the
patient lies on the face with a pillow under the chest,
and another is placed to rest the side of the head upon.
Patients soon become accustomed to this position, and
often find it more comfortable when unable to move than
the dorsal one. ‘The front of the body is well provided
against pressure, and bed-sores are practically never
seen, (The knees are the only places where sores ate at
all hikely to occur) The tendency to distension of the

~ .
~| Ny
By S T R T

Fi6, 2.~Prone Posirion

abdomen, which is common in the dorsa: position, and
especially when the patient is on a fluid diet, is much less,
and the cystitrs just mentioned in conpection with the
dorsal position in women dpes not occur, as the bladder
is able to empty itself easily by grawty,

The late Mr, Allingham also pointed out the value of
this position after injury to the main femoral vessels.
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under treatment for fractures or some other complaint
necessitating the dorsal position complain that their
backs hurt them more than the injury, and who say that
they would be quite comfortable if they were allowed to
turn on to their side. Often their only complaint is the
discomfort of the position.

‘The recumbent position on the back is not anatomi-
cally sound. The skin covering the sacrum and lower
lumbar region is very badly supported for withstanding

TR T T mmlmuuuuum,,,.

Fie, 1 —DorsaL Recumsent PosiTion.

continuous pressure. The sacrum is very superficial,
and in the majority of individuals there is but little fat
and muscle between it and the skin. The same may
also be said of the other bony points on the back. The
angle of the spine of the scapula is just beneath the skin,
and but slightly covered. The spines of the vertebrz
also are immediately beneath the skin, and the latter is
unduly subjected to pressure, owing to the prominent
position of the spines. There are many other objections
to the position. Women who are kept long in this
position are very liable to develop cystitis from the
presence of residual urine in the bladder, as most women
are unable to empty their bladders completely when
lying on their backs. This fact should be remembered,
as it is 2 very common cause of cystitis in women after
operations. It may be prevented by passing a catheter
occasionally, but a much better way is to allow the
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knees over a bolster or junk, and allowing the weight to
be taken on the under-surfaces of the thighs, The
bolster should be a stifl one (a good size is 3 fect long
by g inches diameter), and should be attached to the
head of the bed at either end with straps. A good sub-
stitute can be made by wrapping a blanket round a
broomstick and tying the ends of the latter to the head
of the bed.

Another very good method is to place a large hard
bolster or a triangular wooden frame under the mattress.
This has the advantage that it has no tendency to slip.
At the present day special beds can be obtained which
place the patient in this position on turning a handle, and
in the case of heavy paticnts they are a great convenience.

‘This is the posmon in which all elderly people should
be nursed whenever possible, The ¢ bent position
is particularly unsuitable for such patients, as, although
their lungs may have been previously healthy, they are
very liable to develop a moist bronchitis or hypostatic
congestion of the lungs if kept lying down for any length
of time, and this is particularly the case when the opera-
tion interferes with the thoracic or diaphragmatic move-
ments, as after removal of the breast or operations on
the stomach, etc. This position is the best after most
operations on the stomach, after operations on the thorax,
and many others which will be mentioned later, It is
also preferable to the recumbent position in many cases
of weak or failing circulation, when this weakness or
failure is in any way dependent upon deficient aeration
of the blood in the lungs. This is probably to be ac-
counted for by the greater freedom of the chest mave.
ments allowed by the position. This is also the position
in which all patients should be nursed, if possible, who

are suffering from peritonitis or in whom this complica-
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Under such circumstances the integrity of the limb
depends upon the rapid development of a collateral cir-
culation, and it is therefore of the greatest importance
that the collateral vessels should be relieved from all
pressure. As many of these collateral vessels are in the
. gluteal region and back of the thigh, the dorsal position is
very unsuitable to this end, and the prone position should
be adopted. Mr., Alingham had a case where it was
necessary to resect a portion of both the main femoral

Fi16 3.—SEMI-RECUMBENT POSITION.

vessels in removing a tumour of the femur, and in which
the prone position wasadopted; the collateral cirenlation
was soon established, and the limb recovered perfectly.
Semi-RecUMBENT Posiion (Fig. 3).—Here the patient
is propped up into a half sitting posture with pillows and
a bed-rest; a bolster is also placed under the thighs to
prevent the patient from slipping down in the bed. Care
must be taken to see that there is not undue pressure
on the lower part of the sacrum, otherwise bed-sore is apt
to occur at this spot ; this may be prevented by flexing the
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allowed to turn on to the side; they should be moved on
10 that side on which they are accustomed to sleep, and
carefully assisted into the position which they find most
comfortable, and in many cases they will dropoff to sleep
in a few minutes. No harm to the wound need be
apprehended, and the position on the side with the knees
well drawn up, by relaxing the rectt muscles, often gets
1id of the pain which sometimes follows the operation.
‘This pain is no doubt often due to spasm of the abdominal

les resulting from the t ism, and relaxing these
muscles by slightly flexing the trunk is often quite enough
to stop the pain, When the abdominal wound is to one
sideand has not been closed, as in colotomy and appendix
abscess, it is best not to allow the patient to turn on tc
the wounded side, as this might result in prolapse of the
intestine; he may, however, be turned on to the opposite
side with safety.

After abdominal section in children it is particularly
important that no unnecessary restraint should be insisted
upon. No child, unless it is very ill indeed, will remain
for long in the recumbent position without constant
watching or the use of some retentive apparatus; and
constraint soon renders children restless and irritable,
and prevents them sleeping. If allowed to move about
as they choose they seldom come to any harm, and, as a
rule, keep much quieter than if subjected to restraint.
In young children jt is best to fix the dressing with
broad pieces of strapping encircling the body; this pre-
vents the movement of the child from disturbing the
dressings, and at the same time supports the stitches.
When it is necessary to keep a child on its back for any
length of time, a preferable method to the use of shoulder
straps is to apply extension strapping to the child’s legs
and to sling both legs up ta a cross-bar, as in the treat-
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tion is feared. It allows the products of inflammation
within the abdominal cavity to gravitate into the pelvis,
where they will do least harm and can be most easily
and safely dealt with. This is now often called ¢the
Fowler* positton,

Tue Laterar Position (Fig. 4).—This is the natural
resting position of most peaple, and it is the most com-
fortable position for many patients when circumstances
will allow of 1ts being permitted. The patient lies on the
side with the under-knee well flexed and the upper one
slightly so; the trunk should also be a little flexed.

F1G6. 4.—LaTERAL PosiTION,

Many patients are rendered more comfortable if a pillow
or bolster 1s put to support the back and another between
the knees.

PosiTion AFTER LararoTomy.—It has been, and to a
large extent still is, customary to consider that the best
position for patients after abdominal section-—at any rate
for the first few days—is lymg on their backs; this is,
however, unnecessary and inadvisable except in special
cases, Comfort and sleep are here of the greatest impor-
tance, and 1f the patient can be got quietly to sleep during
the first twenty-four hours after the operation, much will
have been gained. As it is advisable in these cases to
avoid the use of opiates as much as possible, it becomes
all the more important to secure the patient's comfort.
Patients after laparotomy are, as a rule, much easier if
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ment of fractured femur by Bryant’s methad. Thisisa
much more effectual method than the use of shoulder
straps, and children do not object to it so much; it also
enables the child to be kept clean very easily.

As little restraint as possible should be put upon a
child’'s movements after an operation, and the younger
the cinld the more important this becomes.

Lastly, it should always be remembered in connection
with the position of a patient after an operation, that the
position of greatest comfort is also that of greatest rest,
and therefore the best.

Beds.

The question of beds and mattresses is a most im-
portant one ; a wide bed 1s quite unsuitable for nursing a
patient n, The bed should not be more than three foot
wide and should be high up from the floor, so as to enable
the nurse to getat the patient comfortably. It is almost
impossible to lift or nurse a heavy patient 1n a very low
bed. The mattress should be the best obtainable. The
best mattress is one of the so-called * Vi-Spring" type.
These mattresses shape themselves to the patient and
support the weight evenly. They are much better than
air or water beds, and have now entirely replaced them.
When a difficult case such as a fractured femur or rectal
excision has to be nursed, one of these mattresses will
save much discomfort and will prevent any danger of bed-
sores. A good pulley fixed over the head of the bed
should always be provided in such cases, to enable the
patient to help himself to some extent when being moved.
Not only will the pulley save the nurses a lot of hard
work, but the exercise it gives to the patient is often most
benefical,
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Sleeplessness after Operations.

This may be due to & variety of causes, and must be
treated accordingly. When due to pain, morphia must
usually be given so as to secure A good nipht's zest
The commonest cause is undoubtedly discomfort, and
everything should be done to tmake the patient as com-
fortable as is possitle under the circumsiances, 1f the
patient complains that the bandages are too tight, these
may be loosened a little ; if he finds his position uncom-
fortable, hie should be moved intoa new one, and especially
into that position in which he is accustomed to sleep; if
he is thirsty, he should be allowed a drink of water, milk,
or lemonade, etc. An ounce of whisky or brandy given
in hot water will often act as a most eflectual sleeping-
draught, and can be very seldom contra-indicated. A

very useful sleeping-draught for use after operations is
the following :

B Lig morphina tariratis  »

- - mxav,
Aquam pimente -

. . . ad i

If morphia is not advisable chloral may be given, or
any of the numerovs drugs which are now in use for
insomnia ; of these trional and aspirin are most useful,
apd should be given in ro-grain doses; these are often
rendered more effective if administered with a little
whisky and hot water. Paraldehyde is a very effective
drug, but owing to its unpleasant property of making the
patient’s breath smell it often cannot be used; it should
be administered in peppermint water with some syrup to
disguwise the taste:

B Paraldehyde - - giss,
mct, auranuit -
Agqua menth pip .
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A sleeping draught which'I often make use of and have
found most useful and harmless is:

Aspirin - - grs x
Sodium Blcaxbonate - - - ETS. XXV,
Sal-volatile - - - 5
Water . - - - ad 3i.

It is always better to avoid the use of sleeping-draughts
if possible, and they should never be made use of as a
routine practice,

Pain after Operations.

A certain amount of pain after an operation is common,
and may be due to a vanety of different causes, such as
tightly tied sutures, tight packing with gauze, powerful
antiseptics in contact with exposed nerve-endings, etc.
In an ideal operation on a healthy subject there should
be no pain afterwards, and after many operations, where
healthy tissues have been cleanly cut, there is no pain.
Unfortunately, a certain amount of pain is the rule after
most operations, and it ought to be our object to prevent,
or at least ameliorate, this as far as possible. There is
probably nothing which will make patients more grateful
or bring the surgeon more credit than the relief of pain
after an operation; and if patients find that they can
undergo operations without suffering pain, much will
have been done in making operations less dreaded by the
general public than they are at present.

Painis due to the stimulation of nerve-tissue, and more
especially of nerve-endings, and in a clean-cut wound this
stimulation ceases when the cutting is finished ; any pain
that occurs after that is either the result of movement in
the part wounded or of tension, and in some cases of
stimulation of the nerve elements by irritants. Move-
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ment taking place in the wound can be guarded against
by proper splinting, etc., except in the neighbourhood of
the thorax, where it is more or less inevitable. Tension
may occur in several ways: it may be from too tight
splints or bandages, or tight sutures; it many cases it is
due to congestion and swelling of the tissues of the
wound, Pain from this cause is patticularly well macked
in acute inflammation. Thus, during the formation of an
acute abscess, the tension in the abscess causes pressure
upon the nerve-endings, and pain is the result, the
severity of the latter being proportionate to the elasticity
and nerve-supply of the part affected. Thus, when acute
inflammation attacks the tightly bound-down skin of the
nose {as when boils occur at the margin of the nostril),
or the pulp of the finger (as is the case in whitlow in this
neighbourhood), the pain is out of all proportion to the
severity of the inflammation. A certain amount of
inflammation is set up locally after any traumatism, and
it is the congestion resulting from this that gives rise to
the pain in most cases.

In order, therefore, to prevent pain after operations,
we should try to relieve this local congestion. The most
effectual way of doing this is by elevation of the part.
The pain which often follows amputations is often much
relieved by well elevating the stump. Any bandages or
c}othes which, by pressing upon the veins on the proximal
side of the wound may tend to keep up this congestion,
should be loosened. By keeping in mind this cause of
pai.n, much may often be done by the simplest means to
relieve the pain following operations.

Another cause of pain after operations is spasm of the
musclfes in the neighbourhood of the wound. This spasm
sometimes causes intense pain, and prevents the patient
going to sleep. Pain from this cause can often be pre-
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vented, if the affected muscles are in the limbs, by flexing
the jownts or altermg the position of the limb so as to
relax the affected muscles. Spasm is much more likely
to occur in a tense than in a relaxed muscle. Gentle
smooth rubbing of the muscles, 1f it can be carried out,
will immediately and effectually stop this spasm.

The value of heat for relieving pain, applied either in
the form of fomentations or stupes, is well known, and it
may sometimes be made use of in these cases.. Unfortu-
nately, it is seldom possible to make use of fomentations
or stupes for the relief of pain after operations, as the
wound is covered up with dressings which it is not
advisable to remove, Cold applied by means of an
ice-bag may sometimes be used; after operations upon
joints, such as the knee, it is often efficacious in relieving
the pain A heavy ice-bag should not be allowed to rest
upon the wound, as its weight will cause more pain than
the cold will relieve. The bag must be suspended from
a cradle or some other arrangement made to take the
weight off the wound.

There are certain operations after which pain is gener-
ally severe for a time. Operations involving interference
with bones seem to be peculiarly liable to be followed by
severe pain, and especially such operations as excision of
joints. Well-fitting splints which are not too tight and
elevation of the limb will do much to relieve the pain in
these cases, but morphia is often necessary as well. The
pain can often be relieved in such cases by giving asprrm
m 10 grain doses every six or eight hours, beginning
with 5 grains directly after the operation. The pain
after operations on the stomach or intestines is best
relieved by small doses of morphia or laudanum given
by the mouth.

Drugs should not be given indiscriminately for the
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relief of pain, but should only be made use of when other
means fail, or in conjunction with them, Opium in some
form, and especially its derivative morphir, is the most
valuable drug we possess for this purpose, but there
are several other drugs which are sometimes of value.
Aspirin in 10 to 15 grain doses will often relicve pain
if not very severe, and is a very safe drug to give, or
Trional may be used Forty grains of chloralamide
placed on the back of the tongue is sometimes very
effectual in stopping restlessness and procuring sleep.
In all severe pain, however, morphia should be given in
doses from } to } grain hypodermically, unless contra-
indicated for some other reason. The dose of morphia
that has to be given varies very considerably, both as
regards the individual and as regards the severity of the
pain, and it is well to bear this in mind. In some cases
a small dose is quite as effectual as a much larger one
would be; too small a dose, however, will in many
people produce restlessness and excitement. Morphia
must never be given continuously for more than a few
days, as there is great danger of setting up the morphia
habit. A week is probably the outside that it is safe to
continue using the drug, without either intermitting the
dose or reducing it. The pain after operations usually
ceases after twenty-four or thirty-six hours at most ; but
when it does not do so, and it is necessary to continue
the administration of morphia for its relief, the best plan
after the first two or three days is to either reduce the
tdose by a half or to give an injection of plain water
I?Stead of, and at the time for, the wsnal morphia injec-
tion. The moral effect of this renders it often quite as
effectual as the morphia would be, and this does not apply
only to neurotic individuals; the most strong-minded
people will often be quite satisfied by an injection of
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vented, if the affected muscles are in the limbs, by flexing
the joints or altering the position of the limb so as to
relax the affected muscles. Spasm is much more likely
to occur in a tense than in a relaxed muscle. Gentle
smooth rubbing of the muscles, if it can be carried out,
will immediately and effectually stop this spasm.

The value of heat for relieving pain, applied either 1n
the form of fomentations or stupes, is well known, and it
may sometimes be made use of in these cases.. Unfortu-
nately, it is seldom possible to make use of fomentations
or stupes for the relief of pain after operations, as the
wound is covered up with dressings which it is not
advisable to remove. Cold applied by means of an
ice-bag may sometimes be used ; after operations upon
joints, such as the knee, it is often efficacious in relieving
the pain. A heavy ice-bag should not be allowed to rest
upon the wound, as its weight will cause more pain than
the cold will relieve, The bag must be suspended from
a cradle or some other arrangement made to take the
weight off the wound.

There are certain operations after which pain is gener-
ally severe for a time. Operations involving interference
with bones seem to be peculiarly liable to be followed by
severe pain, and especially such operations as excision of
joints. Well-fitting splints which are not too tight and
elevation of the limb will do much to relieve the pain in
these cases, but morphia is often necessary as well. The
pain can often be relieved in such cases by giving aspirin
in 10 gramn doses every six or eight hours, beginning
with 5 grains directly after the operation. The pain
after operations on the stomach or intestines is best
relieved by small doses of morphta or laudanum given
by the mouth.

Drugs should not be given indiscriminately for the
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with fersic chloride; a red colour is asign that there is o
dangerous dcgrce of acidosis.

Acidosis is more casily prevented than cured. The
administration of sugar before operation will do a great
deal to prevent it by enabling the patient to build up a
reserve of blood sugar.  Children should always be given
as much barley sugar as they will take for twenty-four
hours before an anxsthetic.

Adults should be given a full carboliydrate dxet and
sugar either as barley sugar or as glucose. Glucose
solution may be given per rectum, but modern researches
prove that glucose is very slightly assimilated from the
bowel, and oral administration is better.

Directly acidosis is d or detected the patient
should be given alkalis in large doses both by mouth and
f¢v rectum, Bicarbonate of soda in 30 grain doses every
hour or their equivalent and plenty of water should be
administered to wash out and dilute the acid in the blood
and tissues. Prompt and vigorous treatment will usually
be successful. Glucose and alkalis may also if necessary
be given intravenously in bad cases.

Smoking and Drug Habits.

Patients often ask how soon they may be allowed to
smoke after an operation, and many patients are very
anxious to be allowed their pipe or cigarette,

Unless there is some obvious contra-indication, such
as is the case after operations upon the throat or
pharynx, it is advisable to allow them to smoke in
moderation as soon as they express a desire to do so,

Smoking often makes a patient more contented, and
50 adds to his general comfort and well-being.

It is never wise to entirely stop the use of tobacco in
the case of a patient who is an habitual heavy smoker.
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sterilized water if they imagine that it is morphia and it
15 given at the usual time. The results of the continuous
use of morphia are so bad and so common that the
greatest care must be taken to prevent the habit being
established, and such an innocent deception is therefore
perfectly justifiable.

It is advisable to remember that morphia makes some
patients violently sick: this apphes to about 2 per cent.
of individuals., If it is found that morphia causes sick-
ness, omnopon gr. 4 or heroin gr. ¥ should be substi-
tuted for the morphia.

Acidosis after Operation.

This condition results from a diminntion of the alkali
reserve. This may result from overstimulation of the
respiratory centre, as may occur during anasthesia by
ether. The liver and kidneys play an important part in
preventing excessive acid accumulation in the blood under
normal conditions, and as its metabolism taking place in
these organs may be temporarily interfered with by
ansthesia as well by the operation in certain cases, or
the metabolism may be already deranged by the condition
for which the operation is performed, it is easy to under-
stand how acidosis may be set up as the result of an
operation,

Acidosis if severe 1s a grave condition which may
result in the death of the patient or at least be contribu-
tory to such an eventuality. It is most common in
children and old people. Children are particularly liable
to get acidosis after chloroform anwsthesia. Acidosis
results in severe and persistent post-anzsthetic vomiting,
and may be suspected if the breath smells of acetone,
In some cases this smell of acetone is very strong.
If suspected the urine should be tested for diacetic acid
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free perspiration cither during or immediately after an
operation ; the salivary glands also secrete freely, and
there may have been fluid in the shape of blood or
serum lost from the wound, so that the total fluids lost
fram the circulation during a long operation may be con-
siderable. Alsoalter operations of any degree of severity
there seems to be a tendency for the sccretion of mucus
from the mucous membranes to be inhibited for a time.
‘This results in the mucous membrane of the mouth being
dry, and makes the patient fecl thirsty.

The practice of only allowing patients after an opera-
fion*to have sips of hot water is to be deprecated. It is
neither sound in theory nor practice. The body is in need
of fluid, and nothing is to be gamned by withholding it.
Unless there is some very definite contra-indication,
which is but seldom the case, the patient should be
allowed to slake his thirst with water or any other suit.
able fluid, the only restriction being that a large quantity
is not swailowed at one time {the quantity should not
be more than } pint at a time). The contention raised
against the practice of allowing fluids in proper quantities
is that it causes sickness, As a matter of fact, it does
not often do so, and when it does the fluid is beneficial in
washing out the stomach, and the patient is much more
comfortable afterwards; while, on the other hand, sips
of hot water are just as liable to cause vomiting, and
neither satisfy the patient's thirst nor wash out his
stomach if he is sick. Hot tea is often very comforting,
and can do no harm; a good plan is to give a cup of
weak tea with a sliee of lemon and a little sugar in it.
Thirst should be looked upon as the natural call of the
body for more fluid, which may be administered either
by the mouth or rectum, according to circumstances, It
is difficult to see how, apart from its causing sickpess,
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Under such circumstances the sudden abstinence in the
use of tobacco is very liable to cause insomniz and
indigestion, besides often making the patient miserable
and discontented.

The same also applies to other drugs. Thus a patient
who is accustomed to take large quantities of alcohol
daily should not be entirely forbidden his accustomed .
stimulant, but should be allowed alcohol in moderation,

And in the case of a morphia maniac it is never wise
to stop the use of the drug or even to reduce the dose;
the patient should be allowed his ordinary daily dose of
morphia at the time at which he is accustomed to have
it. These patients are always bad subjects for opera-
tions, but it not infrequently happens that it is necessary
to operate upon them, and the risks of the operation are
much 1ncreased if, at the same time, the drug is stopped.

It must always be remembered when dealing with a
patient who is the slave of any drug, whether it be
tobacco, alcohol, or morphia, that from long habit his
normal condition of both mental and bodily equilibrium
is that in which he is more or less under the influence of
his particular drug ; and that to suddenly make him an
abstaner 15 to change him into an abnormal state.

1 am sure that the only satisfactory way of obtaining
good results from operations performed upon such
patients is by assuming that their normal condition is
when under the influence of their particular drug, and to
treat them accordingly,

Thirst.

Thirst is a very common complaint of patients after an
operation. This thirst is no doubt partly due to an
actual loss of fluid from the body. There is generally
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fcee perspiration cither during or immediately after an
operation ; the salivary glands also secrete freely, and
there may have been fluid in the shape of blood or
serum lost from the wound, so that the total fluids lost
from the circulation during a Jong operation may be con-
siderable. Also after operations of any degree of severity
there seems to be a tendency for the secretion of mucus
from the mucous membranes to be inhibited for a time.
‘This results in the mucous membrane of the mouth being
dry, and makes the patient feel thirsty.

The practice of only allowing patients after an opera-
tion'to have sips of hot water is to be deprecated. It is
neither sound in theory nor practice, The body is in need
of fluid, and nothing is to be gained by withholding it
Unless there is some very definite contra-indication,
which is but seldom the case, the patient should be
allowed to slake his thirst with water or any other suit-
able fluid, the only restriction being that a large quantity
is not swallowed at one time (the quantity should not
be more than } pint at a time). The contention raised
against the practice of allowing fluids in proper quantities
is that it causes sickness, As a matter of fact, it does
not often do so, and when it does the fluid is beneficial in
washing out the stomach, and the patient is much more
comfortable afterwards; while, on the other hand, sips
of hot water are just as liable to cause vomiting, and
neither satisfy the patient’s thirst nor wash out his
stomach if he is sick, Hot tea is often very comforting,
and can do no harm; a good plan is to give a cup of
weak tea with a sliee of lemon and a little sugar in it.
Thirst should be looked upon as the natural call of the
body for more fluid, which may be administered either
by the moyth or rectum, according to circumstances. It
is difficult to see how, apart from its causing sickness,
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water can do harm under any circumstances. It needs
no digestion, and does not cause peristalsis.

When thirst is troublesome, and there is some reason
which renders it inadvisable to give fluid by the mouth
in any quantity, large warm-water enemata should be
given. Many surgeons make a practice of giving a
warm saline injection per recfum immediately after any
long operation; this is an excellent plan. When for
some reason or another it is not possible or advisable to
give water by the rectum it can be given subcutaneously.
For this purpose the water should be made up to the
specific gravity of the blood by the addition of salt.
Ordinary normal saline solution is sufficiently near to the
correct specific gravity. Of course, the solution must be
carefully sterilized and all the apparatus, etc., that is
used should be boiled. The flud 1s run in to the sub-
cutaneous tissue just in front of the axille on both sides
with a large sharp needle The needle of an exploring
syringe will do. It must be run in quite slowly and a large
swelling should on no account be allowed to form as it
will cause pain. Some special apparatus for keeping the
fluid at body temperature should be used. A verygood ap-
paratus on the thermos flask principlecan be obtained. The
practice of filling the abdominal cavity with warm saline
solution before closing the wound is a most effectual
way of preventing the thirst which so commonly follows
abdominal operations; and this method is still used by
some surgeons, though the majority consider it injurious
to the peritoneum, and therefore prefer the administration
of water by the rectum or subcutaneously.

Flatulence.
This is often a troublesome complication after opera-
tions,and causes the patient considerable discomfort, The
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following is an excellent prescription for the relief of this
condition:
B Salvolatile, 3i. )

Sodizm bicarbonate (a pinch).

In a wineglassful of water.
This generally gives immediate relief. A few drops of
peppermint on a lump of sugar or soda-mint tabloids are
also very useful. The best way, however, of relieving
flatulence is to open the bowels by administering an
aperient or to give a turpentine enema:

Tx Turpentine - . . . %58
Gruel . . - - . Fxv,

The author has for some years used hypodermic injec-
tions of the infundibular portion of the pituitary gland for
this purpose, with excellent results. One cubic centi-
metre of a standard preparation of this drug should be
injected about five mi before the ad ration of
anenema, As a rule,a free evacuation of wind will occur
almost immediately. The author bas found this drug
quite invaluable in bad cases of abdominal distension.
Eserine is another drug which has been similarly used.

Except where it is dueto some complication, flatulence
after operations is generally due to improper feeding. It
was very common in the days when patients were fed
#lmost entirely on slops after operation, and was due to
indigestion and the patient's inability to digest an un-
accustomed diet. If patients are fed upon ordinary solid
food such as that to which they are accustomed,
flatulence seldom occurs. Bad flatulence means either
peritonitis, obstruction, or inability to digest the food.
The wind 1s due to the decomposition of food which
should have been digested.
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Bed-Sore.

This troublesome complication will occasionally arise
in spite of the greatest precautions. It is, however,
usually a preventable complication, and should not occur
when proper trained nursing is obtainable. A bad
mattress is a common cause of bed-sores, and whenever
possible all difficult cases should be nursed on a good
spring bed with a modern mattress of the Vi-Spring
type over it. The question of therelation of the position
of the patient after the operation to the formation of bed-
sores has already been spoken of (p. 5). Soiling of the
bedclothes, due to lack of proper care after the patient has
micturated or the catheter has been passed, rucking up
of the patient’s nightdress or of the bedclothes, are all
frequent and easily preventable causes of bed-sore. By
far the most potent cause of bed-sore is a moist condition
of the skin where it is subjected to pressure, and the
greatest care should always be taken to keep the skin as
dry as possible, After a bed-sore has formed, the part
must be relieved from all pressure, either by turning the
patient into another position or by the use of ring air-
cushions, etc. The sore itself must be kept dry, and
must not be treated with strong or irritating antiseptics;
boracic powder or Fullet's earth are the best applications
to use, but they should not be allowed to form crusts
over the sore. If much sloughing takes place, the patient
must be turned over upon the face or side and the sore
dressed frequently and kept as clean as possible. Dry
dressings are much preferable to wet ones, unless it is
desirable to hasten the separation of the slough, when the
following dressing will be found useful :

B Unguenti sambuei viridis - - - partesii,
Unguents elem: - - - . »o XVL
Copatbe - - - - - o e
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This dressing should not be allowed to come into contact
with the healthy skin round the sore.

Painting the sore over with Friat's balsam will some-
times hasten the healing process, 1f there is much
destruction of tissue, Thiersch grafting should be em-
ployed to hasten healing and prevent scarring. The
sore should first of all be got quite clean, and then all the
granulation fissue should be scraped away and the grafts
1aid on the underlying fibrous tissue; the dressing should
not be removed for at least 2 week, Thiersch grafting,
if properly done, often gives most excellent results in
these cases, and considerably hastens the healing process.

The worst cases of bed-sore are those which occur in
pyemic cases and cases associated with some spinal
lesion ; in many of these cases a bed-sore will form in
spite of the utmost care.

The separation of the slough is often a very slow
process in the bad cases, and it is sometimes advisable to
hasten it by occasionally cutting through the toughest
bands of fibrous tissue with a pair of scissors, care, of
course, being taken not to cut into healthy tissue.
Hydrogen peroxide is a most valuable disinfectant and
antiseptic to use in these sloughing cases; it should be
painted or sprayed on frequently. Sanitas on Lint is alsa
a good dressing.

Post-Operative Insanity or Mania.

This is a condition which is but seldom met with.
It does not seem to bear any definite relation to the
operation—that is to say, as regards cause and effect.
"The symptoms usually first show themselves during con-
valescence. The onset of insanity or mania is probably
to be attributed to the mental anxiety and morbid brood-
ing over the operation by a mind which is naturally
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unstable rather than to any direct effect of the operation
itself. Sometimes a patient who is the subject of re-
curring attacks of insanity may get an attack after an
operation; in this case the operation acts merely as an
exciting cause. The condition is more often seen in
women than men, It 15 said that a suicidal tendency is
a common and well-marked feature of most cases.

Sir Chifford Allbutt describes the condition as one
of neurasthenia rather than of insanity, and says that
a certain degree of 1t more commonly follows operations
than is generally supposed. He does not, however, point
out why this should be the case; and it is possible that in
some of these cases a patient of a particularly morbid
turn of mind has thought herself to be suffering from
some affection, and has so far deceived her medical
attendant that he has advised operative interference,
which, having been duly carried out, has subsequently
been ascribed as the cause of her mental condition.

There are two distinct types of post-operative mania:
(1) Real mama; (2) Neurasthenia.

It may be difficult or impossible to distinguish between
these types in some cases. In cases of genuine mania
its symptoms generally come on during the first few days
following an operation or anmsthetic, and extreme rest-
lessness 1s the first symptom. The patient continually
tries to get out of bed, and after a time becomes really
violent The temperature is generally rased, and the
patient soon becomes exhausted. Special nurses must
be provided to restrain the patient and drugs given to
quieten him, and if possible get him to sleep. Of these
drugs the best are paraldehyde in 2 drachm doses
repeated until sleep is obtained or large doses of bromide,
which can be given per rectum. In one case 1 gave
6o grains and repeated 1t in an hour with good results.
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The acute symptoms do not as a rule last more than four
or five days, and recovery is complete in most cases.
The patient remembers nothing of what has happened.

One patient who was under my care had become
maniacal after a previous operation. I operated upon her
{or internal hzmorrhoids, and she became acutely maniacal
on the second day. She completely recovered, but had
tobe restrained by two nurses and kept under paraldchyde.

The neurasthenic type generally occurs in highly
nervous people, and the symptoms are erratic and
peculiar, One such patient had delusions and complete
inability to swallow. She knew nobody, and at onetime
had symptoms resembling encephalitis lethargica,  She
completely recovered after about fourteen days.

Many of the earlier cases of acute and fatal post-
operative insanity which have been reported, or have
found their way into the literature on the subject, were
in all probability cases of acute sepsis or cerebral abscess
resulting from the operation, and were therefore not in
reality insapity at all. In one case of supposed paost-
operative mania which came under the observation of the
writer, it was discovered at the post-mortem examination
that there was a large abscess in the brain.

Under the name post-operative psychoses, several
forms of mental derangement have been described which
only affect the intellectual functions; the symptoms are
mwainly a melancholic type of insanity commonly accom-
panied by delusions.

This type of insanity seems to be most common after
operations upon the sexual organs, such as ovariotomy,
hysterectomy, removal of the breast, castration, etc.,
and after operations such as colotomy, gastrostomy,
eic,, the results of which constantly remind the patient

of his, or ber, diseased condition. It has been pointed out
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that operations upon persons of a highly-strung and
nervous temperament may occasionally be followed by a
complete nervous breakdown and general neurasthenia,
which may persist for a considerable time, and thus
greatly delay recovery.

Before operating upon all such patients the greatest
care should be taken to prepare them properly for the
operation. An attempt should be made to get them into
a better mental condition by careful attention to the
general nutrition and hygiene, and they should be given,
as far as possible, a complete rest in both body and mind,
50 as to get them into 2 normal mental condition before
performing the operation. There can be no doubt that in
the careful preparation of the patient beforehand les the
chief safeguard against post-operative mental conditions.

In examining the recorded cases where mania has
followed an operation, it is noticeable that in a large
number of the cases the wound was septic. This
suggests that the mania might have been due to septic
poisoning rather than to any mental change in the
patient produced directly by the operation, and -that
such cases should really be looked npon as delirium,
similar to that which may occur in the course of any
acute infection.

A well-marked group of cases are those where delirium
tremens follows an operation upon an alcoholic subject.
I think that in these cases the partial starvation or
alteration in diet necessitated by the operation is more
often the cause of the delirium than the actual operation
itself. When an alcoholic patient has to be operated
upon, the best way of preventing the occurrence of
delirium is to first accustom the patient to a reduced
and altered diet, and to the change in conditions which
the operation necessitates.
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The late Dt. Savage recorded a lasge number of cases
which seem to show that the anxsthetic alone may be
the cause of mental disturbance in some cases. The
use of iodoform in the wound has also been considered
as the cause by some writers,

As regards the important subject of prognosis, the late
Mr, Clinton Dent, who collected a large number of cases,
came to the following conclusions :

The progrosis is most grave when acute mania occurs
shortly after a serious operation, although the purely
surgical aspect of the case may be favourable. The
more chronic the mania the better is the prognosis so
far as life is concerned.

In ordinary insanity the prognosis is favoutalile if the
patient gains weight and strength.

Dlustrative Case.— Sarah C., married, aged forty-eight, was
admitted to St George's Hospital  She had had eight children, of
whom six were alive and well, and the youngest six years old
She bad always lived in the country, was of healthy appearance, of
shightly reserved manner. Absolutely no history, even remote, of
bereditary disease, and no trace of insamty in her family.

Four years previonsly she had noticed a small swelling in the
abdomen on the left side; this increased rapidly up to a certain
point, and then appeared to remain stationary.

Ovariotomy was performed. The tumour consisted of one large
cyst and several smaller cysts  Ether was given, The progress of
the case subsequently for the first six days was satisfactory esough,
she was cheerful, anxious to get well, and slept and ate normally.
On the sixth day her physical condition was satisfactary, but her
expression had entirely altered, She still recognised her husband
and those who were immediately concerned with her care, but her
mid was full of delusions, varying in their nature, but all, to her,
of an alarming character. She was very restless in bed, On the
eighth day she was in a condition of acute mania. She recognised
1O one, attempted to 1njure those about her, and was very violent,

‘The bair became coarse and rough. There was a hitle superficial
suppuration in the wound, where she had torn the edges apart in
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her struggles, but 1n all other respects, so far as the immed:ate
operation was concerned, everything was perfectly satisfactory.
During the next eight-and forty hours the mania continued with
undimmished intensity, Her physical condition became weaker,”
and the greatest difficulty was experienced in getting her to take
any food She died exhausted on the eleventh day. No iodoform
was used, nor carbolic acid, no perttonitis was found, nor, indeed,
anything m the abdomen worthy of note, at the post-mortem
examination.

Hlustrative Case.—E. H , an unmarried woman, aged thirty-one,
had been suffering for some months from rectal hazmorrhage, and
on examination this was found to be due to cancer of the bowel
She was of rather a nervous and excitable temperament, and was
Just about to be married at the time of this distressing discovery-
She was not informed of the nature of the trouble, but was told
that an operation was necessary, The operation was agreed to,
and I removed the rectum and growth, and was able to bring down
the sigmoid and restore the normal anal opening. The result was
extremely satisfactory, and the wound healed by first intention
without any rise of temperature She was able to return home in
three weeks, and tn a short time regained the normal use of her
bowels The result from a surgical point of view was excellent,
and the patient d and most bl Bat
about four months later she began to show signs of severe melan-
cholia, and in spite of the fact that she suffered no inconvenience
as the result of the operation, beyond the necessity of occasionally
using an enema, she developed suicrdal tendencies, and became so
unmanageable that she had to be confined in an asylum. Her
mental symptoms gradually improved after this, and she made a
complete recovery. A year and a half after the operation she was
quite weil, and stx months later she got married.




CHAPTER 11
TREATMENT OF THE WOUND

Ix these days the vast majority of wounds are aseptic and
run an aseptic course, and it is not necessary or even
advisable to change the dressings often. From one cause
and another, however, suppuration will sometimes take
place, and it is therefore n matter of considerable im-
portance to detect the presence of suppuration when it
does occur at the earliest possible date, so that it may
be promptly dealt with; and not to discover, perhaps at
the end of a week, on removing the dressings, that the
wound has all broken down and the dressings are soaked
)ith discharge. The temperature chart, if properly inter
preted, is a most valuable gwide to the condition of the
wound, and a chart of the temperature should always be
kept after any operation.
1t 15 important to remember that a rise of temperature
during the first thirty-six or even forty-eight hours is the
I rule after an operation of any magnitude. On examining
a hundred consecutive cases after operation in the wards
of St. George's Hospital, in all of which the wound ran
a perfectly aseptic course, the writer found that a rise of
» temperature otcurred in 85 per cent. within the first forty-
eight hours, The following table will show the results
of this investigation :

29
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TABLE OF THE TEMPERATURES DURING THE FIRST FORTY-
e1GHT Hours oF 100 CoNsECUTIVE CasEs oF OPERA-
TION IN WHICH THE WOUND REMAINED ASEPTIC.

Per Cent.

There was a rise of temperature to or above

100° F 1m .. .
‘There was a rise to or above gg F in ..

.27

‘There was a rise above normal, but below gg* F in 12
The temperature remained normal or fell below it
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temperature of 104'5° (Fig. g), though
there was no cause discoverable beyond
the operation. After operations ‘in-
volving interference with bome, it is
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remarkable that the

post-operative pyrexia is often
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It was found in the investigation
cases that a second slight rise in
the temperature not uncommonly fol-
lowed the first (see Fig. 6).

This rise of temperature is probably
due to reaction, and is what the text-
books describe as asepticfever. There
is generally a preliminary drop to a
subnormal temperature immediately
after the operation, followed by re.
action and a rise to about 99° or 100°
(Fig.5). In some cases, and especially
S — m children and young adults, the rise

Tion von Pregy 1S considerably higher ; this would
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violently than older ones, Again, in the case of patients
who are in exceptionally good general bealth at the time
of the operation, the reaction and consequent tempera-
ture is often high. The rise of temperature usually takes
place on the first night after the operation, sometimes on
the second, This nise of temperature is a good sign, as
it shows reaction, and is very much better than 2 drop to
a subnormal temperature which persists. This post-
operative temperature or asephic fever should therefore
I
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Fia_ 11 —OPERATION 0N THE Fro 12, —~OPERATION ¥OR
Knge-Jornz (Seerrc) Rapteat. Core oF Herna
{Szrric)*

be expected, and must not be confused with 2 tempera-
ture due to sepsis; it usually falls again at once, and the
subsequent temperature 15 normal.  After very sevete
operations involving much shock, this post-operative
temperature, as one would expect, is often delayed until
the shock has passed off.

The above was written in 1603, before the nse of
rubber gloves and masks became the usual practice, and
some modification of these views is now necessafy. It
has been decided, b ,tolet the g stand, as.in's

* There was pus in the wound on the fourth day,
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essentially correct, although by the use of the present

surgical technique the reactionary temperature is often

abolished, and no alteration of temperature occurs. In

other words, the high reactionary temperature then seen

in the healing process of wounds which healed by first

intention was sometimes due to the reaction against

icro-organisms introduced into the wound, but which

the tissues dealt with successfully. Blood-clot ip a'
wound will, however, often give rise to a sharp reaction-

ary temperature, quite apart from septic infection.

\When the wound is septic, this preliminary rise in
temperature is not followed by a drop, but persifts, oftento
become intermitfent fater on (Fig. 11); or the preliminary
rise is absent, bewng replaced by a slightly subnormal
temperature for the first tivo or three days, and is then fol.
lowed by a rise to 102° (Fié. 12) or higher, Inmost cases
when the wound has become septic the temperature rises
on the evening of the second or third day, and sometimes
as late as the fifth or sixth.day after the operation. So that
a rise of tempermmmy-eight hours,
unless accompanied by other local or general signs of
sepsts or unless it remain up, need not be looked upon as
evidence of sepsis, but, on the other hand, as a favoufable
sign ; persistence of this temperature, however, especially
in the morning, or a rise occurring after the second day
following the operation, is to be looked upon as evidence
of sepsis, and should be followed at once by an examina.
tion of the wound, Unfortunately, in a certain number
of cases the chart shows a perfectly normal temperature,
except, perhaps, for the reactionary rise ; and yet when the
wound is examined some days after the operation, it is
found to have broken down and contamn pus. These ate
mastly cases where blood-clot has been 1eft in the wound,

and some comparativEly-Hom-pmxtt - organism, such
3
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as Staphylococcus pyogenes albus or citreus or the Bacillus

epidermidis, has obtained access to it and converted it

} into pus. When a wound that has apparently healed

breaks down ten days or a fortnight after the operation,

it is generally due to mfected catgut used for buried

sutures, sepsis commencing at tfié time when the sutures
begin to dissolve,

In such cases there is usually but little local inflamma.
tion in the wound, but a cavity is found containing pus
which originally contained blood-clot. The condition
does not, as a rule, cause any temperature or pain,
though the patient may sometimes cnmplam of dis-
comfort at the site of the wound. Fortunately, this
condition is not of very serious import, and such wounds
heal very rapidly after the removal of the pus, providing
that care be taken to prevent the wourd becoming
subsequently infected by some more virulent organism.

‘l Pain referred to the site of the wound, if it continues, is
often a sign of inflammation and sepsis. After the first
twenty-four hours an aseptic wound, unless 1t be in
some special situation, is, as a rule, painless.

{ At the present time, with the best technique, infection

of surgical wounds, unless infection is present at the time
of operation, should be a very rare occurrence. Many
surgeons have reduced their proportion of cases in which
infection of the wound takes place to fractions of 1 per
cent. ; and any surgeon who finds infection occurring in
even 1 per cent. of his cases should seriously revise his
methods. The figures published irom the Mayo clinic
are 117 cases of infection in 6,825 cases, or 0017 per
cent. (Surgery, Gynecol., and Obstet., May, 1914).
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Aseptic Wounds.

1. Wuere THE DRESSINGS HAVE NOT BEEN SOAKED
tiROUGH BY Q0zING.—Unless the tressings have become
loase or soiled, the wound need not be dressed until the
time bas come for the removal of the stitches. The
time at which the stitches should be removed varies
considerably in different cases. In moderately small
wounds they should, as a rule, be removed about the
sixth or seventh day after the operation. In wounds on
the face or neck they may be removed earlier, as healing
in this sitvation is rapid, and it is particulacly desirable
to avoid scarring; they should be removed about the
second or third day. In the case of large wounds, or
wounds the edges of which are subject to tension, the
stitches should be left for ten days or a fortnight. Itis
also advisable to leave the stitches somewhat" longer
when the skin round the wound is not well nourished, as
is often the case in wounds for the removal of varicose
veins of the leg. In old people, patients over seventy
years of age or those who are in a poor state of health
from previous illness, the stitches should be left some
days longer as healing is necessarily slower.

Some surgeons habitually dress all wounds on the
second or third day after the operation.

This, however,
seems y and inadvisabl

in the majority of
cases, Usually a certain amount of blood oozes from
the wound immediately after the dressings are applied,
This soaks into the dressings, and, hardening, sticks
them to the wound and surrounding skin, thus forming
2 sott of sphint to the wound, which acts very beneficially
in keeping it and the surrounding skin at rest. Of
caurse, when this cozing has come to the edge of the
dressings, and has come in contact with the air, it should
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at once be changed, as otherwise it may act as a tract for
the entrance of septic organisms.

A pair of scissors and forceps which have been
sterilized by boiling should be at hand in a tray contain-
ing carbolic lotion. The bandages should then be cut
throngh with a different pair of scissors, and removed,
together with the cotton-wool, so that the wound
remains covered only with the gauze. A warm towel
which has been previously sterilized, either by boiling or
immersion for some time in carbolic lotion, should then
be placed round the gauze covering the wound. The
surgeon should then clean his hands in the ordinary way,
by first scrubbing them with soap and water, and then
immersing them for a minute or two in some antiseptic
solution, preferably an alcohalic solution of biniodide of
mercury (T in 1,000). Many surgeons always wear steri-
lized rubber gloves when doing an important dressing,
and this 15 a very good practice. When a septic dressing
has to be done, the surgeon should certainly wear such
gloves both to protect himself from infection and to
diminish the danger of causing infection to clean cases.
The gauze should next be removed from the wound.
If it 1s much stuck, it is best to soak it well with some
lotion before removing it. As soon as the gauze is
removed the wound should be covered with a swab
or a piece of gauze, and the skin round swabbed over
with lotion to clean it. If the wound appears to be
healed, which will probably be the case, the stitches
should be removed.

The skin is now often prepared before operation by
using iodine, which 1s painted over the wound area; and
in this case, when the dressings are changed or the stitches
are to be removed, the wound should be again pamted
over with the iodmme solution. When iodine sclution js
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used, the skin round the wound should not be made wet
with a watery lotion, as this interferes with the action of
the alcohelic iodine solution.

Removal of Stitches,—This is best donc with a pair of
blunt-pointed scissors which cut well at the points, Al
the stitches should be divided first before any of them are
removed. The scissors should be used on the flat, one
blade being inserted below the stitch, and then the latter
cut as close as possible to the skin surface. The forceps
should be used to steady or lift the stitch if necessary.
After all the stitches have been cut they may be removed
by pulling on one end with the forceps. If the stitches
are not cut through close to the skin an elbow or kink
will probably be left in the stitch which will cause pain
when it is drawn out through the stitch-tract, This
applies especially to stiff sutures, such as fish.gut, If
the stitches are removed in this way, very little pain will
be caused, and with a nervous patient this is a point of
some importance. When the stitches have become
buried in the skin, as is often the case in abdominal
wounds, especially in fat people, the cut ends of the
suture, which can always be seen, should be pulled on
with forceps until the knot contes into view; then the
points of the scissors (held on the flat) must be passed
down behind the knot, and the suture divided znd with~
drawn. It is often advisable not to remove all the
stitches at one time, but to leave a few till a later date.

Subcutansous Stitch.—~Some surgeons use a continuous
subcutaneous stitch for sewing of the skin, This stitch
need not be removed as early as the eighth day—indeed,
as a rule, it will not come out then.in—'ﬂ!'ggx;erally
come out quite easily on the tenth day, but if not it can
be left mn longer. It will eventually become loose and
come out quite easily, The proper way to remove it is
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to pull on one end till a clean piece is seen that has been
under the skin, It should be cut through here and a
swab pressed over the wound; then the opposite end
should be pulled on steadily and it will come out.

Metal Clips.—When the wound has been sewn up with
metal clips, these should be removed in five days or they
will leave a scar. A special instrument is used for
removing them, and some plaster put over the wound
to give 1t extra support.

1f after removal of the stitches the wound 1s found to
be dry and does not gape, it may be sealed up by placing

Fi6 13,

over it a piece of dry gauze cut to the required shape,
and painting over the whole with flexible collodion. A
large pad of cotton-wool is then placed over it and the
bandage applied, or the latter may be dispensed with
altogether if the wound is a small one. Should there be
any gaping or other reason rendering it undesirable to
seal the wound, it may either be redressed as before with
wet gaize, or powdered over with boracic acid powder
or dermatol, etc., and covered with dry gauze and cotton-
wool. When there is much gaping of the wound after
removal of the stitches, the edges should be drawn
together with strapping. The so-called American or
zinc strapping should be used for this purpose, and the
part crossing the wound should be cut very narrow. A
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good plan of cutting the strapping is shown in the illus-
tration {Fig. 13). Two pieces, AB and CD, are cut of t.hc
shape shown ; the part C is fixed to the skin on one side
of the wound, and the part B on the other. The part A
is then passed through the gap in CD, and D and A are
pulled upon in opposite directions until the gap is closed
and the edges of the wound well approximated; they are
then stuck down,

2. Wuere THE DRESSINGS UAVE BEEN SOAKED
TeRoUGH.—When blood from the wound has soaked
through the dressings and stained the bandages, the
wound should at once be dressed. This should be done
in the same way and with even more care than in the
case of a wound which is not dressed until the stitches
are removed. Even if only a little blood has soaked
through at one past of the dressings it is better tochange
them, as otherwise the blood which has soaked into the
dressings may act as a tract for the entrance of organisms
to the wound.

3. WnERe DRAINAGE HAS BEEN PROVIDED FOR BY A
Tuse or Gauze PLUGGING AT THE OPERATION.—ASsa
rule, it Is better to remove the tube at the end of twenty-
four or forty-eight hours.” This will, however, depend
a good deal on the reasons for which the tube was nsed.
It is not desirable to leave a tube in an aseptic wound
longer than is absolutely necessary, as a véry unsightly
scar wnmm‘a"!—"‘y ges is apt to result, and. {fiE Healing
of the wound is delayed. Also there is seldom any
necessity for the dSe of a tube after the first twenty-four
hours, * A very good plan is 1o pass a stitch through the
skin on each side of the tube and to leave the ends
untied  The stitch can then be tied up after the tube has
been removed. Great care should be taken in dressing

these wounds, as there 15 of mecessity an open tract

e
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into the depths of the wound, and healing is at a stage
\when infection can readily take place. Special care
should -be taken to clean up the skin round the wound
with iodine solution. This should be done from the
wound, and not towards it. Thus a swab which has
been used for cleaning the outlying areas of the skin
must not subsequently be placed in contact with the
wound. The dressing should be carried out in the same
way as before, except that the wound should not be
sealed up with collodion, and it is best not to apply
any of the antiseptic powders, as they are often not
sterile,

In many operations, notably in abdominal section for
localized peritonitis and operations for necrosis or abscess
of bone, it used to be a common practice-for the cavity
to be left plugged with gauze, the end of the gauze being
left protruding from the wound so as to act as a drain”
When a large cavity 1n the abdomen has been plugged in
this way, 1t is often rather difficult to remove the plug
without causing the patient a considerable amount of
pain, The best plan is to leave the plug in for five or six
days or even longer until 1t has become loosened ; 1t will
then, as a rule, be found to come away quite easily.
‘While the gauze is being removed it should be wetted
from time to time with some switable antiseptic lotion,
or with peroxide of hydrogen, 5 volumes per cent, as it
is much more easily removed when it is wet than in a
half-dried condition. It should be drawn upon first from
one side and then from the other, and considerable
patience is often necessary in order to avoid hurting the
patient. In cases of acute necrosis of bone, etc., when
a cavity in the bone has been packed with gauze, it is not
advisable to wait until the gauze has become loose, and
the packing should be removed in twenty-four or forty-
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eight hours; as this is frequently a very painful pr(?cced-
ing, an anmsthetic should be administered. NIII'O.US
oxide is quite sufficient for this purpose, and under its
influence the gauze can be quickly removed, and the
cavity, if necessary, repacked. This practice of plugging
wounds with gauze is now practically obsolete, cavities
being simply drained with tubes or left open.

4. WHEN THE WOUND 1IAS BECOME Sepric.~—\When
from the condition of the patient’s tempéTature or from
some other indication it is suspected that the wound has
become septic” it should at once be dressed, the same
care being exercised as if dealing with an aseptic wound.
It is sometimes thought that it is not necessary to take
the same aseptic precautions in dressing a septic wound
as with one which is aseptic, This is quite erroneous.
Sepsis may result from many different kinds of organisms
of varying pathogenicity and virulence, and if the wound
is carelessly dressed fresh organisms may get in, which
will find a congenial soil in the already septic wound,
and a much more serious type of sepsis may be the
result.

The wound having been exposed and found to be
inflaimed and septic, a sufficient number of stitches
should be cut through to allow a free exit to the pus and
to relieve all the tension on the tissies, This is a very
important point, as if the pus is subjected to tension in
any part of the wound it will be much more liable to find
its way into the lymphatics and veins, or to push 1its way
along the planes of cellular tissue, than will be the case
if it is given a free exit through the skin. All pus should
be removed from the wound, and the wound itself dried
out with swabs or sponges. Opinion differs a good deal
as to whether during the acute stage of the inflammation
the wound should be irrigated with some antiseptic lotion
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‘or not. The chief objection to the irrigation of the
wound with strong antiseptic solutions is that the anti-
septicTrritates the already Toflamed and injured tissues,
and is liable to break down the delicate lymph barrier
which has probably formed between the pus and the
lymphatics, so allowing organisms which before were
only local to gain an entrance to the general circulation ;
while, on the other hand, washing out the wound with an
antiseptic will not destroy all the organisms in the tissues
surrounding the wound, and therefore cannot arrest the
septic process. It is to the tissues themselves that we
have to look for an arrest of the condition, and care
should therefore be taken to avoid injuring them. There
canvot, however, be any objection to gently irrigating
the wound with normal salt solution or with some weak
antiseptic, so as to wash away as much as possible of the
pus and infective material present in the wound. Saline
solution previously sterilized is one of the best solutions
for this purpose. Another good solution is one of chloride
of lime. Dakim's solution may be used, or Milton 31 to
the pint can be used. These solutions are very cleansing»
and have the advantage of encouraging the flow of lymph
without being unduly irritating.

It 1s now generally recognized that attempts to steri-
lize the wound with powerful antiseptics is quite useless.
A plan that is sometimes made use of is to lightly pack
the wound with gauze, passing small drainage-tubes into
all pockets, and arrange for a continuous drip of Dakin’s
solution 1nto the wound, Sometimes after this treatment
the wound can be later sewn up again.

Inany case, 1if the wound is septic drainage-tubes should
be nserted mto all the pockets of the wound, and steps
taken 1o keep the wound open by packing it lightly with
gauze. If there1s much local inflammation, hot fomenta-
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tions may be made use of with advantage, For ﬂ’iis
purpose the ordinary boracic fomentation is very unsuit-
able, as it only remains hot for a very short time, and has
very slight absorbent properties, not to speak of the fact
that its antiseptic power is practically nil. Most of the
ordinary septic organisms can be grown upon it with
ease. A very good fomentation can be made by using
a thick layer of ordinary absorbent cotton wool in a thick
layer; at least half a pound of wool should be used at a
time so that it will retain the heat. It should be wrung
out in a towel after 1t has been well soaked in boiling
water, or, better still, boiled in a saucepan.

Gauze is one of the most absorbent dressings we
possess, and it is very important to use a dressing that
will quickly soak up all the discharge from the wound.
Whatever is used for the fomentation should be put on
as hot as possible, and changed as soon as it has cooled
down to the body temperature. This will usually mean
changing the fomentation every fifteen or twenty minutes.
Fomentations may be made to keep hot for longer than
this if they are made very thick, and a thick layer of
cotton-wool is placed oufside them.

A fomentation to be effective must be }of, and must be
capable of soaking up all the discharge from the wound.
This latter factor 1s very important, as the discharge
from an acutely septic wound not only swarms with
organisms, but contains toxic material formed by these
organisms. This toxic material acts as a poison to the
tissue cells, tending to paralyze or destroy them, and so
prevent their dealing effectually with the orgamsms.

When using large fomentations it is better to place
some absorbent gauze dressing in contact with the wound,
and a large sheet of oil-silk over this and between the
dressing and the fomentation. The oil-silk helps to
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protect the skin. With large fomentations one has to
be very careful ot to blister the patient.

As soon as the acute inflammation in the wound has
to some extent subsided, the fomentations may be left off
and the wound dressed with damp gauze-—iez, ganze
with a layer of oil-silk or jacomet over it. Damp gauze
has the advantage of being more absorbent than dry
gauze. The wound should at first be dressed at least
twice a day, and as long as there is any discharge the
wound ought to be dressed often emough to insure its
being kept free from the accumulation of pus, etc, in it
At this stage the edges of the wound may with advantage
be drawn together with strapping, as already described.
When all inflammation has subsided, dry dressings may
with advantage be substituted for the damp opes.

In the case of septic wounds on the extremities, good
results often follow the use of the water-bath if the wound
is in a suitable position. The water in the bath should
be kept as far as possible at an even temperature, and
should be kept constantly flowing through so us to keep
the water clean. Mest hmb-baths are now made with a
tap at the bottom end, to which an indiarubber tube can
be attached passing to a bucket bepeath the bed.
Anothes tube connected with a suitable receiver should
be arranged to allow water to flow into the bath.

General Treatment af Sepsis.——In all cases where sepsis
aceurs ux the wound a free purge should be administered
at the eathest opportunity. Calomel (5 grains), followed
in four hours by a dose of salts, is one of the best purges
for this purpese, and will do a great deal to cut short
sepsis and bring down the temperature, A purge
administered immediately there is the slightest sign of
sepsis will occasionally prevent the wound breaking
down, ad when it does not succeed in this, will at any
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rate do a great deal to relieve the symptoms. The way
in which a purge acts in diminishing the cffects of sepsis
in 2 wound has not been satisfactorily explained. That
it does so cannot be doubted. Purgation now takes the
place of the blood-letting which was so popular in the
treatment of all acute inflammatory conditions a hundred
years ago, and no doubt it acts in much the same way—
i.e., by depletion. The most probable explanation of the
value of purgation in the treatment of sepsis is that, by
removing a large quantity of the fluid constituents of the

: blood, it renders the tissues of the body dsier and less
cedematous ; obviously a wound which is not sodden or
cedematous will react to sepsis much more favourably
than one that is.

With regard to drugs, no drugs except those used as
aperients are of much value. Quinine is supposed to be
efficacious in some cases, and especially in those where
there are signs of general septic infection. To be of
service 1t should be given in large doses, 5 grains three
times a day.

In all cases of severe sepsis a culture should be taken
of the pus and sent to a bacteriologist for report and in
order that a vaccine may be prepared from it. So far
vaccines have not been of much use in such cases; but
they occasionally prove helpful, and notbing must be
neglected that can help to save the patient. Injections
of nuclein to stimulate phagocytosis is also sometimes of
value.

It must always be remembered that the result will
depend very largely upon the patient’s ability to produce
antibodies to the poison. His general resistance must,
therefore, be increased in every possible way by feeding
him as much as is possible, and that the toxins must be
diluted by giving him as much fluid into his system as
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one can. He should be encouraged to drmnk, and also
given rectal enemata of normal saline frequently or gven
a continuons rectal dnp.

5. Cases wiERE SYMPTOMS OF SEPTICAMIA OCCUR,—
These cases are now, fortunately, rare. Thay still sccur
oceasionally, however, and, when they do, require prompt
and energetic treatment. The chief points in the treat.
ment of these cases are:

{1} Free drainage of the wound and the prevention of
tenson in it

(2} Keepiog up the patient’s strength by judicious
feeding. These patients need to be fed every two or
three hours.

(3) Keeping the bowels acting freely,

{4) Alcoholn the form of brandy ar whisky should be
given freely—5 or 8 ounces daily.

{5) Giviag the patient as much Huid as possible to

dilute the poison,
*

Serum and Vaccine Treatment of Sepsis.
The treatment of severe cases of sepsis by antis
1e or antistaphylocoseie serums, and also the
method of using vaccines ptepzued from the pus of the
wound, winle admirable in theory and occasionally
successful, often, unfortunately, fail to produce the
beneficial results which it is reasonable 1o expect.
Winle the success which has attended these methods
of treatment does not as yet justify ws in using them
in place of the older and well-established methods, they
may with advantage be used in copjunction with the
Iatter. Belore using any serum a bacteriological examna-
tion of the pus should be made, to ascertain what is the
nature of the organism or organisms present, so that a
suitable anti-serum may be sefected,
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The injection of the serum, when successful, has a
marked effect in reducing the temperature, and, as a rule,
there is a drop of several degrees within a short period
after the injection. It is absolutely necessary that the
serum should be quite fresh, and scrum that has been
prepared for more than two weeks is useless.

The usual site for injection is the loin or abdominal
wall. The serum should be injected quite slowly and
about 10 c.c or more used at & time—the exact dose
does not seem to matter; the injection should be repeated
every twenty-four hours or oftener, if it is doing good.
The serum should always be obtained from some reliable
source, such as the Lister Institute.

When there is doubt as to the exact nature of the
infection, a so-called polyvalent serum may be used.
This is prepared from several different strains of strepto.
cocci, and consequently the chance of its proving correct
is greater. Very little can be expected from a single
injection, and if the serum is to be of any real use it must
be injected freely and repeated.

In treating a patient by vaccines, his opsonic index is
first ascertained, and then a vaccine used which has been
prepared from a pure culture of the organism found in
the pus from the wound, the object being to raise the
patient’s natural resistance to the infection.

This method of treatment is difficult and complicated.
It can only be satisfactorily carried out by a skilled
bacteriologist. It must be confessed that this method of
treating septic infection has been very disappointing.



CHAPTER III
HEMORRHAGE AFTER OPERATIONS

THe occurrence of hmotrhage from the wound after an
operation is one of the most troublesome complications
that can arise, There are several reasons for this
besides the mere fact of its seriousness. There is
nothing which is so calculated to alarm a patient, or to
make him lose confidence in his medical adviser as
hzmorrhage from the wound, even though it may be
quite tnfling in amount. Blood seems to have 2 par-
ticularly frightening effect upon most people, medical
men excepted ; and hamorrhage after an operation,
coming on as it usually does quite suddenly and
unexpectedly, often has the effect of reducing the
patient to a condition of panic, though the amount of
blood lost may not be serious. It is also a trying
complication to the surgeon. He has, as a rule, to meet
1t unexpectedly and at a moment’s notice. Moreover,
no two cases are exactly alike. In some the bleeding is
easily stopped, and again in others the greatest difficulty
may be experienced. Frequently the proper instruments
are not at hand and reliable assistance is unobtainable.
In the following deseription, hamorrhage will be
divided into recurrent and secondary. The treatment of
primary hzemorrhage does not come within the scope of
this work. By recurrent hzmorrhage, or intermediary
48
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hzemorrhage, as it i5 sometimes called, is meant a recur-
rence of the primary bleeding from imperfect arrest. It
usually occurs within twenty-four hours of the operation.

Recurrent Hemorrhage.

This may result from various causes. The hmmor-
rhage may have been entirely stopped before sewing up
the wound, but owing to the patient’s circulation being
feeble and the blood-pressure low at the end of the opera-
tion, from shock or some other cause, no bleeding takes
place from some of the smaller vessels that have been
cut. When, however, the patient comes round from the
anzsthetic, and the shock has passed off, the pressure in
the vessels increases with the improved circulation, and
hemorrhage occurs. Again, some vessel or vessels
have become occluded by clot, and so long as the patient
remains quiet this is sufficient to prevent bleeding. On
coming round from the ansthetic, the patient moves
about, and bleeding results from the displacement of the
clot. These are very common events, and account for
most of the cases where hzmorrhage occurs about four
or five hours after the operation. A less common cause,
but one which may, nevertheless, give rise to serious
trouble, is the partial division at the operation of some
small artery. The bleeding may be so trifling that it is
not noticed, or it is thought that it will stop when the
bandages are applied. When an artery, however smalf,
is only partially divided, the contraction of the muscular
coats and sheath tends to keep the wound open, so that a
vessel thus divided will go on bleeding almost indefinitely.
An artery bleeding into a confined space atts like an
?ydrauhc press, and the pressure thus exerted upon the
interior of the wound may be very considerable. When
bleeding is taking place in this way into a wound, a very
large hematoma may form, and the skin round the

4
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wound be stripped up for a considerable distance. Also,
owing to the small size of the vessel which is bleeding,
the hzemorrhage takes place slowly, and often does not
give any ezternal evidence of its presence for some hours
after the operation.

The following case illustrates this form of recurrent
hemorrhage:

A man of about forty-five years of age had his right testicle
removed for tubercular disease, All bleeding was stopped at the
operation, and the wound was sewn up. At iz 30 p.m, and
about eight hours after the operauon the patient noticed that the
dressings were wet, and on the nurse d red that
there was a quantity of blood on them and 1n the bed The house-
surgeon was sent for, and on s removing the dressings it was
found that an enormous hzmatoma had formed under the wound
and had stripped up the skin over the abdominal wall half-way
to the umbilicus, It was at first thought that the ligature on the
cord bad given way An anzmsthetic was admimstered and the
wound opened up, it was then fournd that the bleeding was taking
place from a small subeutaneous artery not much larger than a pin
mn diameter. The vessel was partially divided, and had no doubt
been wounded by the needle 1n sewing up the wound. The vessel
was chpped and ligatured, and the wound sewn up agam after
clearing cut the clot In this case, in spite of the slowness with
which the bleeding must have taken place, and the comparatively
small amount of blaad lost, the patient was suffening from very
prooounced symptoms of collapse

Other causes of recurrent haxmorrhage are softening or
slipping of a ligature, and failure to secure the distal end
of a divided artery ; in the latter case, bleeding will take
place as soon as the collateral circulation is established,

Treatment of Recurrent Hamorrhage.—The best treat-
ment, when 1t can be carried out, is to at once reopen the
wound and ligature or secure the bleeding vessel. In
some cases pressure alone may prove sufficient, but, as
already ponted out, this cannot be relied upon.
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An anwsthetic should, as a rule, be administered, as it
is next to impossible to make certain how much may
have to be done before the bleeding is stopped ; also, the
various steps of opening the wound and securing the
vessel that is bleeding can then be carried out with much
greater deliberation, and there will, in conscquence, be
less danger of the wound becoming infected.

If the hemorrhage is found to have stopped by the
time the surgeon reaches the patient, or if it should stop
after the administration of the anmsthetic, the wound
should nevertheless be opened if the previous bleeding
has been at all severe, as it will probably recur again,
and the risk of this is greater than that of opening the
wound. Moreaver, the presence in the wound of a large
mass of blood-clot will very materially delay healing, and
is much better removed.

In cases where the bleeding is venous instead of
arterial, pressure should be carefully applied over the
bleeding pomt, and the limb or part well raised on
pillows, etc. Care should be taken to ste that there are
no bandages or straps of splints, etc., constricting the
parts above the wound, as this is the commonest cause
of such venous bleeding, all that is required in many

cases being the removal of the constricting bands and
the elevation of the part.

Recurrent Hemorrhage from the Wound as the
Result of Some Constitutional Condition of
the Patient.

The treatment of recurrent hemorrhage by opening
the wound and securing the bleeding vessel previously
mentioned, though the best procedure n most cases, is
not always applicable. There are some cases where a
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general oozing of blood occurs from the wound. This
oozing may continue uninterruptedly, or it may stop, and
after an interval of hours or days start afresh. Th‘e
bleeding is usually not copious, but the quantity lost is
often considerable, and the patient soon gets into a most
dangerous condition.

In some cases of this mature the bleeding does not
come on for some days after the operation. The cause
is probably always constitutional, and is due to some
blood change which interferes with the proper clotting of
the blood. What the exact nature of these blood changes
is has not yet been determined. The constitutional con-
ditions in which this type of hzmorrhage is most com-
monly met with are hzmophilia, jaundice polycythemia
rubra, and leucocythemma. There are, however, cases
which do not apparently come under the head of any of
these diseases, 1n which bleeding of this nature occurs,
and it seems probable that there are other conditions, as
yet unrecogmzed, in which similar blood changes take
place,

The substance which it 1s believed is missing in many
of these blood conditions is thrombokinase, which is
normally present in the tissues and is responmsible for
clotting when blood escapes from the vessels. Several
preparations of thrombokinase are now obtainable, notably
hzmoplastin, made by Parke, Davis and Co.

A little of this serum on pledgets of wool is often
effective in stopping the bleeding, and 1t can also be ad-
ministered subcutaneously.

When the bleeding threatens to be serious the patient
should be at once transfused with human blood from a
suitable donor. Not only will this replace the blood lost,
but often, by supplying the missing substance in the
patient’s blood, will prevent further hemorrhage,
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The local application of adrenalin is also sometimes
effectual in these cases.

Jaunpice.—When patients are suffering from jaundice
at the time of the operation, as is often the case in opera-
tions for occlusion of the common bile-duct, they are
very liable to bleed in this way. The bleeding takes
place from all parts of the wound and even from the
stitch-holes, Pressure alone is seldom of much use in
stopping the hxmorrhage.

Hxesmormeia.—These are most serious cases, and
often, in spite of all treatment, result fatally. Hzxmo-
plastin or horse serum should be applied locally and be
aided by pressure.

‘Weil has stated that fresh human or animal serum,
when added 1n a dose of 3 drops to 3 c.c. of the blood of
a hzmophilic subject, will favour coagulation to a marked
degree in the inherited form, and absolutely in the acci-
dental form of the disease. In the adult, from 10 to 20 c.c.
of fresh serum is sufficient for a venous, and from 20 to
30 c.c. for a subcutaneous, injection. In children half
these doses should be used. The best serum next to
that of man is that of the horse or rabbit. If these are
unobtainable, Weil advises using anti-diphtheritic, which
is readily obtainable.

Direct transfusion of blood from a healthy person has
been used successfully in cases of haxmophilia. (See
Chapter IV.) .

Leucocyruemia,—This is another disease in which
bleeding of this nature often occurs,

The treatment is
the same as in the previous jnstances.

Secondary Hm:morrhage.

By this term is usually meant hemorrhage starting at
any time from one day to three weeks after the operation.
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general oozing of blood occurs from the wound. This
oozing may continue uninterruptedly, or it may stop,and |
after an interval of hours or days start afresh, The
bleeding 1s usually not copious, but the quantity lost is
often considerable, and the patient soon gets into 2 most
dangerous condition.

In some cases of this pature the bleeding does not
come on for some days after the operation. The cause
is probably always constitutional, and is due to some
blood change which interferes with the proper clotting of
the blood. What the exact nature of these blood changes
is has not yet been determined. The constitutional con-
ditions in which this type of hzmorrhage is most com-
monly met with are hzmophilia, jaundice polycythemia
rubra, and lencocythemia. There are, however, cases
which do not apparently come under the head of any of
these diseases, 1n which bleeding of this nature occurs,
and it seems probable that there are other conditions, as
yet unrecogmzed, m which similar blood changes take
place.

The substance which it is believed is missing in many
of these blood conditions is thrombokinase, which is
normally present in the tissues and is responsible for
clotting when blood escapes from the vessels. Several
preparations of thrombokinase are now obtainable, notably
hemoplastin, made by Parke, Davis and Co.

A little of this serum on pledgets of wool is often
effective in stopping the bleeding, and it can also be ad-
ministered subcutaneously.

‘When the bleeding threatens to be serious the patient
should be at once transfused with human blood from a
suitable donor. Not only will this replace the blood lost,
but often, by supplying the mussing substance in the
patient's blood, will prevent further h2morrhage.
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save the patient's life. Much will depend upon the nature
of the wound, and no definite rules can be laid down for the
treatment of such cases, as the conditions cannot always
be foreseen, and very often the surgeon will have to
depend upon his own ingenuity and resource in order to
stop the bleeding. Some of the worst cases are those in
which there is a septic wound in the neighbourhood of
ope of the main arterial trunks. All patients with such
wounds should be kept very quiet until healing has
reached a stage at which secondary h@morrhage is no
longer to be feated. Unfortunately, secondary hzmor-
rhage will sometimes occur no matter how carefully the
patient is treated. The bleeding generally occurs at any
time from a week onwards, and 1s due to some ulcer
eating its way through the coats of the artery. Usually
the hzemorrhage begins slowly by'a shght leak, and this
is the stage at which the surgeon should, if possible,
interfere. Presently, asthe hole in the vessel enlarges,
the bleeding will become furious. The proper treatment
is immediately to give the patient a hypodermic of
morphia and to administer an anzesthetic.  If the bleeding
vessel can easily be reached through the wound, the
surgeon should expose 1t and hgature the mamn vessel
above and below the bleeding-point. Before at g
this, however, the main vessel on the central side should,
if possible, be controlled by an assistant, in order to save
any furious bleeding during the operation. It will often
happen that it is not possible or advisable to reach the
vessel through the wound, in which case the main artery
as near as possible above the wound must be cut down
upon and ligatured. When the vessel concerned is the
femoral artery or vein, or the axillary artery in the arm,
therewill be considerable danger of subsequent gangrene
of the imb, more particularly 1n the case of the femoral
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The cause is either failure in the healing of one of the
vessels 1 the wound or ulceration into a bloodvessel ; it
usually results from septic arthritis, and consequently does
not occur in aseptic wounds. Another factor of importance
is disease of the arterial wall ; thus extensive atheroma of
the asterial walls may be the cause of secondary hamor
rhage m the aged. The treatment is the same as in the
case of recurrent hxmorrhage; that is to say, opening
up the wound and securing the artery, except that it is
even more important to do this immediately any sigus of
bleeding show themselves, The bleeding is usually
slight at first, but later may be furious, and it is therefore
particularly important to deal with it in the early stage
before this has occurred. Pressure should be applied
over the mam vessel on the proximal side of the bleeding
point if this 1s possible, and then an attempt made to
secure the bleeding vessel. In cases where the wound
is 1n a sloughy condition this is often a very difficult
matter, and the vessel cannot be secured by a lhigature.
Under these circumstances a good plan is to underpin it
(acupressure). This may be done by passing a stitch
deeply through the tissues so as to include the vessel,
and then tywmg the stitch; or another way is to pass a
hare-lip pin beneath the vessel, and compress the artery
by figure-of-eight turns made with silk round the ends of
the pin and over the artery, or a clip can be put on to the
bleeding point and left s situ. These methods failing,
recourse may be had to the actual cautery. One of the
great objections to the latter is the liability to fresh
hemorrhage when the sloughs separate,

SecoNDARY HZMORRHAGE FROM BuLLET OR SHELL
Wounps.—Secondary hemorrhagein wounds produced by
shell or bullets 1s often a most serious accident, and may
call for the very greatest skill and promptitude in order to
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save the patient’s life. Much will depend upon the nature
of the wound, and no definite rules can be laid down for the
treatment of such cases, as the conditions cannot always
be foreseen, and very often the surgeon will have to
depend upon his own ingenuity and resource in order to
stop the bleeding. Some of the worst cases are those in
which there is a septic wound in the neighbourhood of
one of the main arterial trunks. All patients with such
wounds should be hept very quict until bealing has
reached 2 stage at which secondary haxmorrhage is no
longer to be feared. Unfortunately, secondary hxmor-
rhage will sometimes occur no matter how carefully the
patient is treated. The bleeding generally occurs at any
time from a week onwards, and is due to some ulcer
eating its way through the coats of the artery. Usnally
the hmorrhage begins slowly by'a slight leak, and this
is the stage at which the surgeon should, if possible,
interfere. Presently, asthe hole in the vessel enlarges,
the bleeding will become furious. The proper treatment
is immediately to give the patient a hypodermic of
morphia and to administer an anzesthetic. If the bleeding
vessel can easily be reached through the wound, the
surgeon should expose it and ligature the main vessel
above and below the bleeding-point, Before attempting
this, however, the main vessel on the central side should,

if possible, be controlled by an assistant, in order to save
any furious bleeding during the operation. It will often

happen that it is not possible or advisable to reach the

vessel through the wound, in which case the main artery

as near as possible above the wound must be cut down

upon and ligatured. When the vessel concerned is the

femoral artery or vein, or the axillary artery in the arm,

there will be considerable danger of subsequent gangrene

of the Jimb, more particularly in the case of the femoral
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artery. Inorder to prevent this, so far as is possible, the
lmb should be kept warm and should be elevated. In
the case of the leg a very good plan is to nurse the
patient lying on his face, so as to take the pressure off
the vessels at the back of the thigh through which the
collateral circulation will, in the main, have to be estab-
lished. If signs of gangrene occur, amputation offers
the only means of saving the patient’s life. In some
cases ligature of the vessel will not be possible, especially
where the wound is somewhere in the trunk, Firm
plugging must then be resorted to, together with measures
to keep down the patient’s blood-pressure. The following
cases which occurred recently will illustrate the difficulties
that may be experienced.

1. An officer who had been wounded at the Battle of
the Marne was brought back to one of the hospitals in
London with a bullet wound of the left loin. The
bullet bad smashed the wing of the ilium and penetrated,
together with fragments of the bone, behind the peri-
toneum through the lumbar muscles to the opposite side
of the spine  The fragment had been driven forwards,
and had opened the sigmoid flexure. The patient had a
fiecal fistula through a2 compound septic fracture of the
ilium, and, soon after his admission, leakage of arterial
blood through the wound. The bleeding appeared to be
coming from one of the lumbar arteries. In order to
deal with this condition the patient was put under an
anazsthetic, and the abdomen opened on the left side.
The hole in the sigmoid was found, excised, and sewn up.
‘The postertor wound was then investigated and plugged
as far back as the spine in order to control the hemor-
rhage, which had become severe. Two days later a
tremendous hemorrhage occurred suddenly in spite of
the plugging,and very nearly proved fatal. Fortunately,
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it was again controlled by plugging, and the patient made
2 good recovery.

2. An officer was wounded at Ypres by a bullet which
entered through the left cheek, passed behind the last
molar tooth in the upper jaw, and through the centre of
the soft palate, and emerged through the right tonsil in
the line of the carotid vessels on the right side of the
neck. He was admitted to the hospital in London eight
days after injury. Both wounds were almost healed,
and his only complaint was of a sore throat. There was
a septic-looking wound in the soft palate and a haematoma
on the right side of the neck, but no pulsation. He had
a good pulse in the right temporal artery. He appeared
to have quite recovered from the wound. \Vhils he was
asleep, however, on the twelfth day a large vessel, prob-
ably the internal carotid artery, gave way into the
mouth behind the soft palate. He woke up with tre.
mendous hemorrhage, which continued until he fainted,
when 1t fortunately stopped. The author, under whose
care he was, was immediately sent for. He found the
patient almost dead, but the hwmorrhage had stopped.
It was decided that 1t was not wise to risk a recurrence
of the hemorrhage when the pulse began to recover.
Accordingly, in spite of the danger of shock, the patient
was put under an anwmsthetic at two o'clock in the
morning, and the common carotid was tied just below the
bifurcation. The patient was then kept lightly under
morphia for the next forty-eight hours,
perfect recovery.

He made a
Internal Heemorrhage.

The evidence of this will usually be the onset of
symptoms of syncope and collapse, which are otherwise
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difficult to account for, accompanied by signs indicating
the presence of free fluid in the abdomen or chest. Itis
of interest to notice that a high temperature may accom-
pany internal haemorrhage. This temperature is probably
due to the absorption of some of the constituents of the
blood. It 1s advisable to bear this in mind, as otherwise
the symptoms may be ascribed to sepsis, and the true
nature of the case not detected till too late.

The proper treatment is to at once open up the wound,
expose the bleeding point, and secure it. This in the
case of hzmorrhage into the abdominal cavity often
means an operation of equal or even greater gravity than
the onginal one. The proper treatment of internal
hzmorrhage under such circumstances, therefore, may
be a matter of the greatest difficulty, or even impossible.
The facilities for operating may not be at hand, or the
condition of the patient may be such that reopening the
abdomen is out of the question. When the source of the
hzmorrhage cannot be dealt with directly, the patient
should be kept as quiet as possible, 1ce should be applied
over the probable source of bleeding, and morphia should
be admimstered subcutaneously to reduce the blood-
pressure and to keep the patient quiet. Stimulants are
best avoided, as, by raising the blood-pressure, they tend
to increase the hzemorrhage,

The Treatment of Hemorrhage after Special
Operations.

HZEMORRHAGE AFTER THE ReMovAL or TONSILS oR
Abpenoins,—The following causes of severe hzmorrhage
after the removal of tonsils or adenoids are given by
Cordes:
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1. Hemophilia.

2. Cardiac disease or arterio-sclerosis (in adults).

3. Anomalies in the course of the internal carotid,

4. A preparatory application of cocaine,

5. Small shreds of vegetations remaining partly at-
tached to the pharynx ; the hmmorrhage ceases when they
are removed.

6. Occasionally severe hxmorrhage results in females
if the operation be performed at the time of the menstrual
period.

Hamorrhage after Removal of Tonsils,——The patient
should be made to sit up and breathe with the mouth
well open, preferably in a draught of cold air, as, for
instance, in front of an open window. The upright
position tends to empty the vessels and the cold to make
them contract. Ice or iced water may be given to drink,
or iced water applied to the side of the face. This is all
that is necessary in slight cases of haxzmorrhage, and
serious hamorrhage is very uncommon.

1f, however, the bleeding is severe, and will not yield
to such simple measures, the following may be tried :
‘When the bleeding is from the tonsil, a piece of lint or a
small Turkey sponge previously soaked in turpentine o1
some other styptic (perchloride of iron shauld not be
used) is twisted round the end of a clip or pair of tongue
forceps and pressed against the bleeding surface, counter
pressure being at the same time made over the position
of the tonsil outside. Pressure should be maintained for
some minutes until all bleeding has ceased. If no styptic
is available, the lint or sponge must be wrung out of hot
water (any heat under a temperature of 100° ¥, will tend
to increase the bleeding rather than to stop it).

If an artery is spurting, or the bleeding refuses to

stop with the above measures, a gag should be placed in
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the mouth, and an attempt made in a good light to clip
the bleeding point. If this is successful, the chip may be
left on for a few minutes or the vessel twisted, or a stitch
may be passed under the bleeding vessel by means of a
small curved needle on a suitable needle-holder and the
stitch tied up.

Hemorrhage from the Naso-pharynz after the Removal of
Adenords.—The bleeding, though often severe at first,
stops, as a rule, after a minute or so. If it should not
stop, pressure should be applied to the bleeding surface
by passing a small Turkey sponge up behind the soft
palate and pressing it against the posterior pharyngeal
wall with the finger; or the sponge can be wrung out of
spirits of turpentine, or any other suitable styptic, and
applied in the same manner. The sponge can be held
in place either by the finger or a clip. Another plan is
towrap a strip of lint round the end of a Gottstein’s ring-
knife (which will be at hand), and press on the bleeding
point with it, When it is not possible to control the
bleeding by any of the above measures, and it seems
probable that the bleeding is due to the accidental
wounding of an abnormally-situated internal carotid or
other vessel, it may sometimes be necessary to ligature
the common carotid artery. This is, however, a very
doubtful expedient, as, if the blood is coming from the
internal carotid, it is unltkely that the heemorrhage will
cease even after ligature of that vessel, owing to the
free communication from the oppostte side. It should
certainly not be ligatured unless it is found that compress-
1ng the vessel in the neck controls the bleeding.

BLEEDING FROM THE NoSE AFTER OPERATIONS FOR THE
Removal oF PoLypl oR ONE OF THE TURBINATE BoNEs.
—Syringing the nose out with iced or hot water will
usually suffice, or a strip of lint soaked in adrenalin or
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some other styptic may be placed in the nose for a few

minutes. In cases of severe haemorrhage,
the following plan, which is advised by the
late Mr. Shield, may be tried : A small, soft
Turkey sponge of suitable size is wrung
out of spirits of turpentine, and passed up
bebind the soft palate;; it is then seized by
forceps passed through the nose from in
front, and the latter are pulled upon so as
to draw the sponge against the postenor
nares. This will stop any bleeding from
the back of the nares, and in the case of
Wleeding further forward, stnps of lint can
be pushed into the nostnil from which the
blood is coming while the spange is in
position, the sponge preventing the lint
from going into the naso-pharynx. When
the hemorrhage has in this way been con-
trolled, the forceps and sponge can be
cautiously removed, leaving the plug in
place, Other metheds are to plug the
nose 1n the ordinary way for epistaxis, or
to insert an inflatable indiarubber tampon
(Fig. 12). 1f a plug is inserted, it should
be removed in twenty-four hours.
HEMORRHAGE  AFTER  TOOTH-EXTRAC-
TIoN.~—This is seldom of any consequence,
and when it is, usually results from heemo-
philia, or some other constitutional con-
dition in the patient. The tooth-socket

4 M WowTague towoON

should be plugged with cotton-wool from the bottom, the
wool having been first soaked 1n some suitable styptic;

* The tampon is smeared with vase

line, passed into the
and 1nfated » ¥ to the nose,
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then a pad of folded lint should be placed on the top of
the plug. This pad should be of sufficient thickness to
prevent the teeth meeting, so that when the jaw is clos.ed
and tied up tight with a jaw-bandage, pressure is main-
tained upon the plug.

A good plan in some cases is to put a stitch through
the gum on each side of the socket and tie it tightly, so
as to close the cavity. This plan is a very useful one,
especially when there is not a tooth on each side of the
empty socket. The most troublesome cases of hemor-
thage after dental operations are those resulting from a
wound of the posterior palatine artery. This accident
may happen from the forceps shpping, or from the
improper use of an elevator on an upper molar. Pressure
may be tried, or an attempt made to clip the vessel.
This is, however, seldom successful, as the vessel usually
lies in a groove in the hard palate. The bleeding can
be stopped by pushing a small wooden plug up the
posterior palatine canal. The position of the posterior
palatine canal is about a quarter of an inch to the inner
side of the last molar tooth. An incision must be made
in this situation through the mucous membrane and the
plug inserted. It should be removed at the end of *
twenty-four hours.

HzEuorruace arTER REMOvAL oF TuE Toncve.—1f the
wound has been kept aseptic after the operation, this but
rarely occurs. 'When hzmorrhage does occur, however,
it is usually very dangerous. If the whole tongue has
been removed, it is best to leave a silk thread through the
stump, and to secure this outside the mouth with a piece
of strapping. In case of bleeding taking place, the stump
can then be easily pulled forward and the bleeding point
clipped. If no such thread has been placed through the
stump, the latter must be caught hold of with a clip or



Hazmorrhage after Operations 63

vulsellum forceps and pulled well forwards, so as to
expose the bleeding point. Two or three clips should
be kept handy in cases where there is any possibility of
hxzmorrhage. If secondary hxmorrhage does occur, it
will probably take place from a week to ten days after
the operation.

BLEEDING FROM THE INTERCOSTAL ARTERY AFTCR
OrPERATION FOR Eumpyeua, £rc.—The blecding point
should be picked up, if possible, with a chp, and
ligatured, the wound, if necessary, being enlarged to
expose the vessel. Or the centre of a square piece of
lint may be pushed into the wound, and the cavity so
formed packed with cotton-wool ; then, by pulling on the
lint, the bleeding can be controlled.

Breeping rroM THE FravaL ArTery APTER Crr-
cumcisto, eTc.—The artery should be picked up with
a chip, if possible, and ligatured. If this is difficult,
a stitch may be inserted beneath the wvessel and tied
overit. Or a pin can be passed through beneath the
vessel and a figure of eight made over it with silk. A
strip of lint soaked in lotio plumbi will often stop the
slight hemorrhage that is sometimes seen after circum-
cision, and makes an excellent dressing.

BLeeDING FRoM THE PERINEUM APTER LiTHOTOMY,
eTc.—Any bleeding points that can be seen must be
picked up and ligatured, or the chp left on. This failing,
a tube with a petticoat tied round it should be inserted
into the wound, and gauze or wool packed round the
tube. Two strings are then attached to the end of the
tube, and fastened to a band round the patient’s waist.
If there is no necessity for draining the bladder through
the. wound, the latter may be simply plugged in the
ord}nary way, and pressure made on the perineum bya
perineal band This bandag, method

1,

is an
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of applying pressure to the perineum. It is put onas
follows: A piece of 4-inch bandage is tied round the
waist, and the ends cut off, ‘The roll of bandage 15 then
passed under this behind, and carried forwards across
the perineum, beneath the waist-bandage m front, and
back agan. The two free ends of the bandage are then
pulled upon, and tied together in the centre of the
perineum, In this way considerable pressure can ba
exerted on any desired point.

HEMORRHAGE AFTER OPERATIONS ON THE BLADDER—
This is very seldom met with, but may occur after opera-
tions for the reltef of enlarged prostate or for the removal
of growths, especially papillomata (villous tumour). It
may also follow Iithotrity, but should not do so if the
operation has been properly performed. Again, it may
result from the too rapid evacuation of an overdistended
bladder, especially in old men. The great difficulty in
dealing with the bleeding in these cases depends upon
the fact that the bladder is usually filled with blood-clot,
and nothing can be done until this has all been removed.
As large a catheter as possible should be passed, and a
stream of warm water forcibly injected with a large bore
syringe. At first only a very small quantity of fluid
should be injected, and then allowed to flow back again;
as the clot comes away more and more fluid may be
injected each time. This must be persisted with until
all the clot has been washed out of the bladder, as evi-
denced by the absence of clots in the water coming back
from it. Some styptic solution should then be injected
into the bladder: for this purpose a strong solution of
hazeline 1s recommended; but other styptics, such as
suprarenal extract, turpentine, etc., may be used instead.
Styptics having a caustic action, such as lig. ferri per-
chlor., etc., must not be used, as they set up cystitis.
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Of course, if there is an opening into the bladder .
either through the perincum or above the pubes, the clot
can be washed out much more easily through it.  And
when there is such an opening, if the hemorrhage will
not yield to styptics and hot lotion, the bladder may be
packed with strips of lint after passing & tube or tubes
down to the openings of the ureters. The lint should be
in long strips, and the ends left outside the wound. In
cases of severe hemorthage from the prostate or trigone
the bleeding can be temporatily controlled by passing
one finger into the rectum and compressing the prostate
and trigone against the back of the pubes, or by com.
pressing the bladder bimanually by one hand above the
pubes and a finger in the rectum.

Hamorriiace Frodt Tie Recrun,—Thisis, fortunately,
2 rare occurrence with the present improved methods of
operating; it still, however, occasionally follows operations
for piles, ete. It is a very troublesome complication, not
only on account of the difficulty of stopping it, but because
a large amount of blood may be lost into the bowel before
thete is any external evidence of its presence. The
hemorrhage usually takes place after the bowels have
acted for the first time following the operation, and is, as
a rule, due to the slipping or premature separation of a
ligature. The bleeding is free, and is accompanied by a
considerable amount of collapse. The bleeding may,
however, aceur whete no ligature has been used. Ina
case which the author saw recently, a heemorrhage which
might have been fatal and which necessitated plugging
the rectum occurred three weeks after the operation and
a week after all the ligatures had separated,

1t is well to remember that the amount of blood lost
externally is no indication of the total hzmorrhage, as

the rectum and sigmoid may be filled with %Iot. An
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anasthetic should be administered and the”sphincter
dilated, then, after emptying the bowel of clot with the
finger and by syringing with hot water an attempt
may be made to clip the bleeding-point and religature
it. To facilitate this manceuvre the wall of the rectum
above the bleeding-point should be caught with a pair
of pile forceps or an ordinary clip, and drawn down so
as to give good access to the bleeding spot. Even then
it is often by no means an easy matter to control the
hzmorrhage, as the rectum tends to lie in folds, and the
bleeding often comes from
a surface rather than a
point. If, as 1s not in-
frequently the case, it is
found to be impossible te
control the hemorrhage
in this way, the rectum
must be plugged.

This is best done as
follows: A piece of steri-
lized indiarubber drain-
age-tube about 3} inches
long and } inch in diameter is taken, and round one half
of this a strip of dry gauze or wool is wrapped, so as to
ncrease its diameter by about three times. The surface
of the gauze 15 then well greased with sterilized vaseline,
and the tube 1s inserted 1nto the rectum, with the big end
upwards The portion of the tube which projects out of
the anus should then be pulled upon so as to bring the
dilated part down agamnst the bleeding surface: A large
safety-pin should next be passed through the end of the
tube about  inch away from the anus, and a long strip
of gauze, which has been previously greased with vaseline,
wrapped round and round the tube between the anus and

Fic 15,
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the safety.pin. Any required amount of pressure can
thus be exerted upon the bleeding-point, as the gauze
wrapped round outside pulls down the tube and retains
it in place (sce diagram, Fig. 15). Another method of
plugging the rectum which is useful in cases where an
anxsthetic cannot be given is to cut a finger-stall out
of an indiarubber operating-glave, and, having greased it
inside and out and having inserted one’s finger into it,
pass it gently into the rectum. Then withdraw the
finger and plug the inside of the finger-stall with gauze,
using a large safety-pin as hefore to prevent the plug
slipping up too far into the bawel.

1t is seldom necessary to leave the plug in for more
than {orty-eight hours, After its removal a small piece
of drainage tube may be left in the bowel to give warning
should any further bleeding occur.

In cases of & dary hemorshage—i.c., when bleeding
occurs a week ar more after the operation, and is due to
sloughing—no attempt should be made to catch the
bleeding-point with clips, but plugging should be resorted
ta at once. In women, hemorthage from the rectum
can be temporarily controlled by passing a finger into
the vagina and compressing the rectal wall against the
sacrum.

BLEEDING AFTER INCISION INTO InFLAMED TISSUES.—
It is not at all uncommon for rather free hiemorrhage to
occur after incisions bave been made into inflamed tissues,
such as for the relief of tension in ceflulitis, ete, The
ends of any small vessels that may have been divided do
not contract, but are held open, and, in consequence,
bleeding from them continues for some time. A certain
amount of bleeding in these cases is advantageous, as it
rehieves the local congestion. If it continues for long,
however, something may have to be done to stop it.
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It is generally useless to attempt to pick up the bleeding
points, as the tissues are often so rotten that they give
way at once. Elevation of the part and the application
of a really hot fomentation and pressure will almost
always suffice 1o stop the bleeding. Should it not do
$o, the incisions must be packed with strips of gauze or
lint, and firm pressure apphed with cofton-wool and
bandages.

When severe hemorrhage occurs from a wounded
vessel situated in rotten or gangrenous tissues, and the
vessel cannot be picked up with a clip owing to the
tissues tearing away, the best way to secure the vessel
is to pass a hare-lip pin or needle through the tissues
beneath it, and then compress the vessel by a figure of
eight made with silk round the ends of the pin—i.e.,
secure the vessel by acupressure. This is also the best
way of arresting hemorrhage from an artery in the
base of an ulcer or ulcerating surface The tissues should
be under-pinned on the proximal side of the bleeding-
point.

HZEMORRHAGE FROM THE STUMP AFTER AMPUTATIONS.
—Recurrent hemorrhage after an amputation will usually
stop if firm pressure is applied and the part elevated
Should it not do so, the wound must be reopened, and
any bleeding-points clipped and ligatured.

Secondary hmmorrhage after an amputation is, fortu-
nately, a very rare occurrence now, though it used to be
common. Ligature of the main vessel above has been
adwvised, but most authorities agree that it is better to
re-amputate higher up.
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Constitutional Treatment of Patients suffering
from Hemorrhage.

funcoire TreatsesT.—This is mainly the treat.
ment of shock, which is gone into in the next chapter.
In these days, if the bleeding has been severe, resort
should be had to transfusion with human blood from a
suitable donor if there is anyone available with the neces-
sary technical knowledge. Failing this, intravenous trans-
fusion with normal saline ot gum arabic should be done,

The patient should be freely stimulated if all the bleed-
ing-points have been properly secured. Liquoris strych-
ninz may be given hypodermically in doses of from 5 1o
ro minims. Brandy or whisky may be given; this is best
done by giving repeated doses of from § to 1 ounce by
the rectum—or mouth if there is no danger of vomiting~—
or alcohol can be given hypodermically in small doses
(to to zo minims).

Remote TrEATMENT.— Patients who have suffered
from severe hazmorrhage are usually very anwmic, and
in old or weakly patients this condition may persist for
some time. In children and young adults the blood-
forming capacity is good, and they scon make up any
deficiency, 1n order to assist the tissues in forming new
blood, iron in some form or another should be given until
all signs of anemia have disappeared. Port wine is an
excellent remedy in these cases, and 3 to 6 ounces should
be given per diem unless otherwise contra-indicated.
Patients who are suffering from anxmia due to loss of
blood must not be allowed to get up and about too soon;
they must be made to go very gradually at first, as there
is great danger of thromb if they are all d o get
up too quickly. Massage to the lower limbs, if carried

out for 2 day or so previous to their getting up, will 4o
much to prevent this danger. )
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blood transfusion in the period of waiting before the big
resection is carried out,

5. One or more small transfusions of blood, say 200-
300 c.c., may be given to accelerate recovery in post-
operative anxemias or for the severe sccondary anamia
that occur after h is, or after ref d sccond-
ary hzmorrhages, or after much deep X-ray therapy.

6. In various infections, such as scpticemia, pyamia,
or severe toxemias, that occur after burns in children or
in pneumococcal peritonitis, blood transfusion may be

indicated, and in desperate cases may effect a saving
of life.

Selection of Donors.

Blood cannot be taken promiscuously from any donor,
as it has been shown that if blood is taken from an
unsuitable donor most serious consequences to the
recipient will probably occur which may easily end
fatally, A suitable donor whose blood is compatible
with that of the recipient is a necessity. The bloods of
persons of one family are not at all necessarily com-
patible with each other

The following table indicates the relationship between
the four blood groups as defined by Moss. O indicates
compatility, + mdicates agglutination.

Corpuscles of Donor,
Serum of
Reapien
* 2 3 4
1 o o o o
2 + o + o
3 + + o o
4 + + + o




CHAPTER 1V
BLOOD TRANSFUSION

By W. B. Gaerier, M.S,, F.R.C.S.
Sentor Assistant Surgeon, St. Mark's Hospital,

Indications.

TrE indications for blood transfusion that come within
the scope of this book may be summarized as follows :

1. After operations accompanied by much hazmorrhage
and shock, where the blood pressure has fallen dan-
gerously and where there is doubt whether administration
of saline by the usual methods will restore the patient to
the limits of safety.

2. After urgent operations for traumatic conditions in
which severe hamorrhage has occurred, and has been
controlled, such as intra-abdominal hzmorrhage from
rupture of the spleen or liver, a ruptured ectopic gesta-
tion, or hmmorrhage frem severe wounds of any
description,

3. After operations on subjects who are particularly
liable to hemorrbage, such as hzmophiliacs or those
whao are deeply jaundiced, or patients suffering from the
severe anaemias-—z.e., after splenectomy for certain forms
of splenomegaly.

4. Blood transfusion may usefully be employed for
certain cases of maglinant disease where radical opera-
tion 15 performed in stages. For instance, in carcinoma
of the czecum accompanied by obstruction and anzemia, a
Prelxminary short-circuit may be done, followed by a

70
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1t appears probable, however, that sub grougs occur,
and it cannot be taken for granted that n Group 4 donor,
as tested by the above method, will of necessity always
prove compatible. \When time permuts it is always
advisable to test the donot's red corpuscles with the
recipient’s serum, and if the standard sera are not aval-
able the following method can be trusted to permit a safe
blood transfusion without the precise group of recipient
and donor being known.

Method of Confirmation of Compatibility.

Five c.c. of the recipient’s blood must be obtained by
syringe and the serum allowed to separate by clotting or
by centrifuge. A drop of the donor’s blood is obtained
and is mixed with 2 or 3 drops of 3'8 per cent. sod.
citrate in saline on a glass slide; a drop of this suspen-
sion of donor's corpuscles is mixed on a shde with a drop
of the recipient’s serum, and absence or presence of

agglutination confirms or demes the compatibility of the
donor,

Methods of Blood Transfusion.

From a pracucal point of view these methods may be
classified as follows :

1. The citrate method.

2. Whole blood methods.
The citrate method 15 the one in general use; it is
efficient, free from anxiety, and has the great advantages
that the blood can be collected in a room separate from
the recipient and, if necessary, a variable time before it
is required, The atrate method has been described in
detail by Oswald Robertson® and Keynes :? the following

is a simphified technique which proves satisfactory in
practice.
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Group 4 is thus the universal donor, and can only
receive blood from Group 4.

Group 1 is the universal recipient and can only donate
to Group 1.

Group 2 can receive blood ffom Groups 2 and 4.

Group 3 can receive blood from Groups 3 and 4.

In selecting a donor preference should be given to an
adult male who should be in good health and free from
history of malaria, tuberculosis, syphilis, or other severe
infection. .

GrouriNG.—In hospital work it is usually customary
to have available standard sera of Groups 2 and 3 put up
in capillary tubes : a drop of each of these sera should be
put on to a clean microscopic slide, the groups being
clearly marked with a glass pencil. The prospective
donor's finger is pricked and a drop of blood is taken up
on separate matchsticks or a blunt-ended glass rod, and
thoroughly mixed with each drop of serum, (N.B.—A
separate glass rod must be taken for each or a clean end
used for each for fear of mixing the sera and so confus-
ing the result.) The glass shde is now gently rocked
from side to side. Agglutination and rouleaux forma-
tion can easily be seen by the naked eye, or a cover-ship
can be applied and clumping watched for under the low
power of a microscope.

ReapinG THE RESULT.
If both sides show clumping, the donor is Group 1
(5 per cent.).
If neither side shows clumping, the donor is Group 4

(45 per cent.).
If Group 2 serum shows clumping, the donor is Group 3

(10 per cent.).
1f Group 3 serum shows clumping, the donor is Group 2

{40 per cent )
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Giving the Blood to the Reclplent.

This can be done very simply, using the same apparatus
as for an intravenous saline infusion—a glass funnel, a
length of subber tubing, and a glass cannula; if the

ipi veins it is often

p bas bly pr
practicable to give the blood through a needle by
puncture. The apparatus is connected up and is filled
with normal saline solution. The needle or cannula is
introduced into the vein, and when the saline is seen to
be running in freely a few layers of sterile gauze are
placed over the open end of the funnel to act as a filter
should there be present any small picces of clot, and the
warm citrated blood is poured in. When all the blood
has been given, the funne! and tabing can be washed
through with saline, which enables the whole of the
collected blood to be given to the patient without wastage,
All the apparatus must, of course, be carefully sterilized
before use, and the operation done under strict aseptic
conditions, If the blood is collected before being
required 1t should be kept on 1ce until required, when it
is warmed up to a temperature of 105° F. Citrated

blood can be kept for twenty-four hours on ice without
impairment.

Transfusion of Whole Blood,

There are many methods by which whole blood may
be transfused: the techmque of these methods is more
difficult than that of the citrate method and requires mora
team work. In theory the transfusion of whole blood
should be more beneficial than transfusion of blood mixed
with an anti-coagulant, but in practice the superiority
does not appear, and as a general rule it may be said that
the use of sodium citrate ;n the stipulated amounts does
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Collection of the Blood,

The donor’s arm is compressed above the elbow either
by a rubber tourniquet or preferably by a pneumatic
tourniquet sufficiently to obstruct the venous return but
not the arterial pulse, With a hypodermic syringe,
using I per cent. novocain, a wheal is raised over the
selected vein at the bend of the elbow, a small incision
about -inch long is made 1n the skin with a scalpel, and
a large-bore needle is thrust into the distended vein
pointing distally, Needles of the French or Kaliski
patterns have been proved to be very efficient for this
purpose. A short length of rubber tubing, about
12 to 15 inches long, is connected to the needle and con-
ducts the blood into the receptacle containing the citrate
solution. A Keynes graduated conical flask or any
other graduated measure, such as an ordinary graduated
pmt measure, may be used, containing, for an ordinary
500 c.c. transfusion, 8o c.c. of 38 per cent. sodium citrate
in normal saline This amount of citrate will safely
permit 420 c.c. of blood to be withdrawn without
coagulation provided that the citrate-blood mixture is
kept in continual motion either by shaking or by stirring
with a glass rod.  As the stream of blood emerges from
the rubber tubing it should if possible be directed
straight into the citrate rather than be allowed to run
down the side of the vessel. The vessel should be held
at a lower level than the donor’s arm to help the flow of
blood, and it should be kept warm by immersion in a
large basin of hot water at 105° F. When sufficient
blood has been collected the tourniquet should be released
and the vein allowed to collapse before removing the
needle. No suture 15 needed : a dry dressing or collodion
and gauze, together with a pad of wool and a bandage,
completes this stage of the operation.
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citrate will be pushed up as a layer on the rising column
of blood, and will prevent clotting on what would other-
wise be the exposed upper surface of the blood.

Preparation of the Recifient's Vein,—~While the blood
is being collected an assistant cuts down on the largest
vein that presents in the recipient’s arm, local anxsthesia
being used if the patient is conscious; the vein is exposed
for a distance of one inch, and the handle of an aneurism
needle isslipped underneath it. A ligature of fine catgut,
silk, or thread is passed underneath, and tied at the distal
end of the exposed vein; another higature at the proximal
end is left loose. A scalpel is then taken, and by cutting
down on to the handle of the aneurism needle half of the
vein is divided; with three fine mosquito artery forceps
the lips of the incision into the vein are seized, and a
gauze swab soaked in citrate solution is placed over the
vein until the Kimpton tube is filled.

Transfer of the Blood —When the tube is filled (usually
somewhat above the soo0 c.c. mark), the tourniquet is
released, the needle removed from the donor, and needle
and tubing slipped off the Kumpton tube. A small gauze
swab soaked in citrate solution 1s used to block the end
of the nozzle while the operator as rapidly as possible
transfers the tube to the patient. The other assistant
holds open the lips of the prepared vein of the patient,
the tapered nozzle of the Kimpton tube is slipped in, and
the proximal ligature tied with a half-bitch. A third
assistant reverses the Higginson syringe and now uses it
to expel the blood, keeping pressure on the bung to pre-
vent it being blown off. When the tube is nearly empty
the pressureis released gradually and the tube slipped out
before the nozzle is emptied of blood or air may be
injected into the vem. The proximal ligature is tied
securely and the wound closed by sutures,
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not cause any reaction. The following methods will be
described :

1. The Kimpton tube method.

2. The multiple syringe method.

3. A two-way syringe method.

1) Tue Kivpron Tuse MeTHop.—The Kimpton tube
is a graduated glass tube holding 500 c.c. drawn out to a
nozzle at the lower end and closed at the other with a
large rubber bung. At the upper end there is a side-tube
to which a Higginson syringe can be attached, The
tube is sterilized by boiling or in a steam sterilizer, and
immediately before use a thin film of paraffin wax is
deposited inside it in the following manner : The tube is
first washed out with methylated spirit, then with ether,
and then a previously prepared saturated solution of
imbedding paraffin wax in ether is poured in; with a
rapid motton the ethereal solution of wax is made to
cover the whole of the inside surface of the tube, includ-
ing the nozzle, and, finally, the tube is held upside down
and the excess of solution allowed to run out; as the
ether evaporates a thin smooth film of wax should be left
over the entire inner surface of the tube: it is then
wrapped in a cold sterile towel until ready for use. The
patient and donor are arranged side by side, separated by
a screen if necessary.

To fill the Tube.—The donor's arm is prepared as
previously described, and the blood is collected through
a Kaliski or French's needle which is connected to the
Kimpton tube with a short piece of rubber tubing not
more than 2 inches long. The suction end of the Higgin-
son syringe is attached to the tube, and the domor
alternately clenches and relaxes his fist to assist filling.
A small amount of sodium citrate solution may be intro.
duced into the tube just before the blood is collected, the
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of the syringe is closed.  The piston is of metal grooved
down one side. Thus cither nozele can be made to
permit entry or exit of blood at will, according to which
side the groove in the piston is dirccted.  The donor and
recipient are placed with arms side to side on a table.
The syringe is half filled with citrate solution, which is
also madeto fill the two pieces of rubber tubing (8 inches
long) which connect the needles to the syringe.  With
the piston in the neutral position a needle is first inserted
into the recipient’s vein, which will be shown clearly by
rotating the piston till the groove is opposite the recipient's
opening, when blood will appear on withdrawing the
piston. The piston isnow returned to the neutral position,
and the other needle inserted into the donor’s vein.
Syringeful by syringeful of blood is now drawn into the
syringe from the donor, and by rotating the piston, it is
injected into the patient until the requsite amount has

been given, 3500 c.c. can be transfused in about ten
minutes.

Complications.

1. Transfusion of incompatible blood in a large amount
may lead to complete agglutination and hzmolysis of the
injected blood, and death of the patient. This complica-
tion should not arise if the grouping has been done
accurately, and especially if the compatibility has been
checked by testing the donor’s blood with the recipient’s
serum, as already described.

2. Minor degrees of incompatibility sometimes occur
when using a Group 4 (universal) donor, and are probably
the result of the existence of sub-groups which do not
always prove completely compatible, When this occurs
the patient, if conscious, will complain of pain in the

chest and back, difficulty in breathing, and restlessness,



78 The After-Treatment of Operations

2. Tue MurTirLe SyriNGe METHOD.—This method
requires the most careful team work. The syringes are
of glass of 20 c.c. capacity, and at least four should be
available. Before use they are washed through with saline
and the ends of the pistons are dipped in sterile paraffin
in order to form a thin film of paraffin inside the syringe.
The donor and patient are arranged side by side and two
operators are required, one to collect and the other to in-
ject the blood; they should sit inas convenient a position
as possible for the tramsfer of the syringes. Kaliski
needles are used to collect and to inject the blood. A
needle should first be put into the vein of the recipient
and a slow stream of salmne injected until the other
operator can begin handing over his syringes filled with
blood. The operators watch each other’s progress, and
try to arrange that fillng and emptying of the syringes
coincide. A third assistant washes out the used syringes
with saline and places them ready for the operator who
is collecting the blood. A careful tally of the number of
syringefuls 1njected is kept, and the transfusion is stopped
when the amount previously decided upon is reached.
This method is very sutable for transfusion in children;
the internal saphenous vein may be used just above the
internal malleolus, and in the case of an infant with a
patent anterior fontanelle, the superior longitndinal sinus

~is available. The exsanguinated infant can be transfused
to~the amount of 15 c.c. of blood per Ib. of body weight
(Brut Robertsen).*

3 A Two-way SYrRINGE MEeTHOD.—Of the many
syringes devised, that of joubet is a simple and efficient
one. The techmque for its use has recently been
described by Skinner.t The syringe is of glass of 5 or
10 c.c. capacity and has two nozzles on opposite sides
placed half-way up theide of the barrel. The lowerend



CHAPTER V
SURGICAL SHOCK

Surcicar shock is a condition of exhaustion of all the
vital faculties, which is liable to occur after any severe
injury or surgical operation. Before the discovery of
modern aseptic surgery by Lister, the two great dangers
of surgical operations were sepsis and shock. Thanks
to his discovery, the danger of sepsis has now been
almost eliminated ; but it was not until comparatively
recently that any attempt was made to study, from a
scientific point of view, the shock following operations,
or to find out how it could be best combated. The first
real scientific researches into this subject were made by
G. W. Crile in America. The publication of the results
of his researches in 1897 laid the foundation of our
modern conception of what is really meant by surgical
shock. Since that date research on this subject has been
ajmost continuous. In 1go5 the author of this book
published the Hunterian Lectures delivered at the Royal
College of Surgeons, on the ¢ Physiology and Surgical
Treatment of Shock and Collapse’ A great deal of
research work into the mechanism of shock has been
done since then, and although there are still very many
obscure factors still remaining to be interpreted correctly,
the main facts in the physiology of surgical shock are
now known and understood. As a result, shock after
8x 6
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These symp should i diately be noted, and the
rate of transfusion should be decreased until the blood is
being injected only very slowly. If the symptoms sub-
side the transfusion can be pr ded with, but if they
continue or become worse the transfusion should be
stopped. If hamolysis of the transfused blood occurs
jaundice will appear in twenty-four hours, and hemo-
globin will be found in the urine; this will clear up in
the course of a few days, and 1s not necessarily fatal. A
rise of temperature to 100-101° F. occurs commonly after
transfusion, and occasionally a rigor may occur within a
few hours of the transfusion.

3 Septic infection is from faulty technique in collecting
and injecting the blood.

4. Acute dilatation of the right side of the heart
may occur if the rate of transfusion is too rapid; this is
more likely to happen with the Kimpton tube method
than with the other slower methods.

REFERENCES,
* Oswald Robertson B M J , 1918, 1, pp 477 and 69r.
1 Keynes, Geoffrey * Blood Transfusion," 1922,
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dissolution, while the skin appears to have shrunk over
the facial bones. The patient complains of thirst, and is
constantly asking for something to drink. He is hardly
able to lift his head from the pillow, and his muscles are
in a condition of complete relaxation, as if he were utterly
exhausted after running a Jong race. Food cannot be
digested, and all the functions are more or less inhibited.
Thus, the mouth is dry owing to a lack of salivary secre-
tion, there is very little urine passed, and digestion has
ceased owing to the lack of digestive juices; the most
marked feature of this condition, however, is the great
lowering of the blood-pressure. The blood-pressure of a
normal man is 120 to 130 millimetres of mercury, as mea-
sured by a sphygmometer. In the condition of shock we
have been describing the pressure will be found to have
fallen to 6o millimetres of mercury, or even lower. The
blood has accumulated in the large vessels of the abdomen,
and if the patient were sat up he would, in most cases, im-
mediately collapse and become unconscious, owing to the
anzmia of the brain caused by the blood, under the force
of graiity, flowing out of itto the lower parts of the body.
This condition, which sometimes follows severe operation
or other injuries, is a most interesting physiological prob-
lem, and the factors producing this curious condition have
been very carefully investigated. The following is a brief

outline of the more important factors concerned in its
production,

Physiology of Shock.

In a normal human bemg the pressure of the blood jn
the vessels of the various patts of the body is maintamed
at, or about, a constant pressure (roughly between 130
and 30 millimetres of mercury) by the contraction or
relaxation of the muscular walls of the arteries and
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operations is now becoming quite rare as compared with
what was the case when this hittle book was first published.
This is due mainly to the recognition by surgeons of the
shock-producing factors in surgical operations, and their
success 1n avoiding them.

It is because we now know how to prevent shock,
rather than because we can treat it successfully, that we
owe our present-day immunity from this complication,

1t is obviously impossible to give a complete description
of the physiology of shock in the present volume. The
reader is, however, referred to the works mentioned at
the end of this chapter for further information on this
interesting subject.

The symptoms of surgical shock must be familiar to
everyone who has worked in the hospital wards of a large
hospital. The most typical picture that one can take is
perhaps that of a man who has undergone a serious and
severe operation which has resulied in shock. Previous
to the operation the patient presented the ordinary ap-
pearance of a healthy human being (apart from the
condition for which the operation was performed), with
a good colour, normal pulse, and muscles which re-
sponded promptly to his call. If we examine this same
patient after the operation, when he is in a condition of
shock, we find that the skin is pale, covered with sweat,
and feels cold to the examining hand ; the pulse is rapid
and so shght as to be hardly perceptible except in the
larger arteries; the temperature is subnormal, and the
respirations rapid and shallow; the eyes have a glazed and
anxious appearance; and although the patient is quite
conscious, he is incapable of doing anything for himself,
and is only just able to answer questions. There is
generally a certain amount of restlessness, and the face
expresses extreme exhaustion and a fear of impending
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deeper parts are supplicd with nerve-endings, or 'noc'i-
ceptors,” whose function it is to send messages to the brain
when they are stimulated. Stimuli are of two kinds—
thase of ordinary sensation, which might be described as
messages conveying information to the brain.centres, and
useful in assisting the ordinary functions of the body;
and, secondly, stimuli of pain, conveying messages to the
brain when damage is being done to that particular part
of the body, and, 1f we may say so, asking for assistance.
The immediate result of panful stimuli is motor activity,
in order to get away from, or remove, the cause of the
pain. 1f the person or amimal is under an anwsthetic,
this motor activity cannot be manifested in movement of
muscles; but there is, nevertheless, expenditure of energy
within the brain. This can be seen experimentally by
direct increase in the blood-pressure, increased frequency
of the pulse, and increased frequency of the respiration
as the result of painful stimuli.

Dr. Crile has gone much further, and has been able
to show that actual microscopic changes occur in the

cells of the cortex of the brain as a result of stimnli reach-
ing the rentrac fram tha naves ~e P RO

uerves 1n suthcient quantity and severity, demonstrable
lesions occur in the cells of the bram, suprarenals, and
the liver. There are certain organs in the body, among
which are the brain, the thyroid, the suprarenals, the
liver, and the muscles, whose function is that of convert.
ing latent into kinetsc energy in respomse to adaptive

imulati In resp to envir 1 stimuli of
any sort, these organs convert latent energy nto motion,
of into heat. As the result of long-continued painful
stimuli, certain changes can be demonstrated to take
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arterioles, while the circulation through the vessels is
maintained by the action of the heart, It is obvious that
if there were not some means of controlling the pressure
within the vessels, constant and disastrous changes would
occur in the distnibution of the blood as the result of
changes of position, owing to the force of gravity, Thus,
in the erect position the blood would tend to flow to the
feet and away from the brain, and so produce uncon-
sciousness by an@mia of the brain-cells. In a healthy
person the pressure of the blood is maintained by means of
certain centres in the brain called the vasomotor centres.
These centres not only keep the pressure within the larger
vessels at a mote or less constant figure, but also control
the amount of blood in any one patt of the body ata time,
and by so doing adapt the supply of blood to the require-
ments of the particular organ which is most in need of
an increased supply of blood at any one time. If these
centres in the brain cease to act, the blood immedsately
acc lates in the splanchnic area and les, and a
great fallin general blood-pressure occurs. Thus, experi-
mentally, if the vasomotor centres in the brain are
cocamized, 4 great fall in general blood-pressure results,
and the animal passes into a condition similar to that of
surgical shock. A similar condition results from damage
to the vasomotor centres, or from section of the spinal
cord. Experimental investigation has proved that the
condition of surgical shock 15 the result of exhaustion of
the great centres m the central nervous system, which
control the vital functions of the body, more particularly
those centres which directly control the maintenance of a
normal circulation throughout the body, such as the
vasomotor and the respiratory centres, although all the
centres in the brain are more or less affected.

The whole of the surface of the body and some of the
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to the proof by experiment, and for many years the
author has wanted to perform such an experiment with
a view to testing once and for all the correctness of
such theories. Such experiments are, however, difficult
1o perform in this country, and he has never been able to
tarry out the experiment. Recently Dr. Crile has per-
formed this experiment with complete success. The

periment ists in ing the circulation of two
dogs. It is obviousthatif the circulation of two animals
can be united in such a way that the blood circulates
through both of them, and if one of these animals is put
into a condition of sheck, then, provided that the cause
of shock is due to any change in the gaseous or other
contents of the blood, both animals—the shocked animal
and the other animal-—will suffer alike; but if shock is
due to damage or exhaustion of nerve-centres by re-
peated stimult, 2s Dr. Crile and the present writer believe,
then the non-shocked ammal will be quite unaffected.

Dr. Crile performed this experiment by anastomosing
the proximal end of one carotid artery of Dog A with
the distal end of the corresponding carotid artery of
Dog B, and one jugular vemn of Dog A with the corre-
sponding vein of Dog B. The dogs were as nearlyas
possible alike, and were both under an equal amount of
anesthesia. Dog A was subjected to traumatism
sufficient to produce shock. Both animals were then
killed, and their brains examined. It was found that
the typical changes in the cells of the brain cortex were
present in Dog A, while they were completely absent
m Dog B. The result of this experiment proves that
gaseous or other changes in the blood cannot be the
pamary cause of shock, and it therefore disposes of the
acapuia theory of Yendall Henderson.

It is obviqus that if an operation is to be performed in
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place in the cells of these organs. Thus, if shock of a
severe character is experimentally produced in a normal,
anzsthetized dog, changes in the cells of the brain cortex
and cerebellum are found to take place as a result.
These changes are—(1) ct tolysis; (2) alteration in
the nucleus-plasma relation; (3) rupture of the nuclear
and cell membranes ; (4) in extreme cases, disintegration
of the cell itself. These changes in the cortical cells
occur as the result of long-continued painful stimuli,
such as would be caused by a severe and protracted
operation or a severe traumatism; but it has also been
demonstrated that such emotions as fear and anger, if
prolonged and intense, will likewise produce similar
changes in the brain-cells which are indistinguishable
from those produced by shock. Severe local infections,
such as peritonitis, will also cause similar changes.

As a result of clinical experience we know, of course,
the extremely important part played by fear and terror
in the production of shock when associated with trauma.
It seems certain that the centres in the brain, the
muscles, the liver, suprarenals, and probably many other
of the internal secretory glands, act together as a system
to preserve the integrity of the body as a whale. This
system has been termed by Crile the ‘kinetic system,’
its object being to protect the body against harmful
effects from outside agents. The whole of this system -
suffers together 1n conditions such as shock, and shows
demonstrable changes in its cells.

In recent years a good many theories of shock have
been propounded with a view to showing that the pheno-
mena of shock are due to changes in the contents of the
blood, or to the noxious products of metabolism cir-
culating in the blood-stream. It is obvious that the
correctness or otherwise of any such theory is easily put
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operation is in direct proportion to the nerve-supply of
the part—that is, to the area of skin and muscle injured
and the relative number of nerve-endings in that area.
Thus, a crush of the paw of a dog will cause more pro-
nounced shock than amputation of the limb high up.
Crile states that in animals subjected to extensive
removal of integument, shock was induced with a
rapidity proportional to the area exposed, and its depth
corresponded to the duration of the exposure.

Experimental work carried out by Dr, Symes and the
present writer proved that injury or interference with
the parietal peritoneum or mesentery will produce shock,
while similar manipulation of the visceral peritoneum has
no effect.

Collapse.

Collapse is a very similar condition to shack, but with
certain marked differences. Collapse, unlike shock,
occurs suddenly, and is D d by a great and
sudden fall in blood-pressure, often with resulting anzmia
of the brain and unconsciousness. It is due toa sudden
paralysis of the kinetic system, or, in other words, of the
centres of the brain and cord controlling the maintenance
of the blood-pressure, It differs from shock in that it may
be successfully treated by means of stimulants. Since,
however, the important cause of the trouble is the sudden
fall in blood-pressure, the cbvious indication is to
support the blood-pressure, and the brain and heart, by
putting the patient into a recumbent position, or with
the head down, to drive the blood out of the limbs and
abdomen by pressure, while at the same time stimulants
are administered or the bloodvessels transfused in order
to combat the lowered pressure in the vessels.
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such a way that no shock shall result, two factors are
necessary: (1) All stimuli of a painful character must be
prevented so far as possible from reaching the brain from
the area of operation; and (2) the patient must be pro-
tected from the harmful effects of fear, terror, etc., which
might be caused by the performance of the operation or
its anticipation. Further, 1f these two conditions can be
fulfilled there should be no shock resulting from an
operation, unless there has been severe hemorrhage.

There is no doubt that a condition which closely
imitates the clinical picture of traumatic shock can result
from toxins circulating in the blood, As examples of
such conditions we may mention intestnal obstruction
and acute peritonitis. The shock which occurs as the
immediate result of severe burns is an example of both
traumatic and toxic shock.

We must recognize that there is a condition of toxic
shock which cannot at present be distinguished from a
traumatic shock, and that the two conditions are frequently
combined.

Different parts of the body have different shock-pro.
ducing properties when operated upon, and it is important
that these should be known, so that special care may be
taken when operating upon such parts.

The Relation between the Region opevated upon and the
Shock prodiced.—It appears that operations upon the
abdominal contents and visceral peritoneum, and opera-
tions upon the male generative organs, produce the most
profound shock as a general rule. In the abdomen the
severity of the shock produced is in proportion to the
distance of the part operated upon from the pelvis, the
shock being most severe after operations in the neighbour-
hood of the stomach, pylorus, and duodenum.

In the extremities the amount of shock caused by
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Methods of preventing Shock.

The ideal method of preventing shock is to operate in
such a manneras to produce the minimum of trauma and
shock-producing stimuli, and to anxsthetize the patient
1z such a way that no afferent impulses of a painful or
harmful character can reach the brain.centres. It has
been shown that in order to secure such conditions all the
nerves passing from the area of operation must be tem-
porarily blocked by a local anasthetic, so that poimpulses
can pass from the operative field, and at the same time
the higher brain-centres must be further protected from
outside 1mpulses by a preliminary narcotic and suitable
general anzsthetic to the pownt of unconsciousness. This
method has proved that in most operations it is possible
by means of the correct technique to be absolutely certain
that no shock will follow the operation.

There are certain factors in an operation which are
particularly liable to produce shock, and by taking care
to avoid these, much may be done to prevent its occur-
rence. Thus, tearing and crushing tissues causes much
more shock than cutting with a sharp knife. The rough
use of retractors, dragging or pulling on the intestine,
and, in fact, roughness of any kind, should be avoided,
Again, certain areas require particularly careful handling,
as, owing to the distribution of the nerves in these areas,
shock is especially liable to result from interference with
them. Such areas are the upper region of the abdomen
and diaphragm, the extremities of the limbs, the neigh-
bourhood of the anus, and the parts round the mouth and
larynx.

One must also realize that emotions such as fear and
terror have a powerful effect in producing shock, and in
accelerating it when combined with an operation, so that
Ppatients who are highly nervous about themselves and
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The condition following severe hamorrhage differs
from both shock and collapse in that the centres in the
brain are not at first affected, the falling blood-pressure
being due to an actual loss of fluid. If, however, the
bamorrhage has been severe and the lowered pressure
has persisted for some time without relief, a condition of
true shock may supervene. The obvious treatment for
severe hzmorrhage is transfusion, preferably with blood
from another subject, but failing this, with a physiological
salt solution, or with gum solution. This latter solution
was much used during the war, and it was claimed for it
that the solution did mot so readily escape from the
circulation into the tissues.

The Treatment of Shock.

It will be obvious from the foregoing description of
the physiology of shock that it is possible to prevent
shock from occurring as the result of an operation, and
that the best way of protecting one’s patient from this con-
dition 15 to so perform the operation that shock-producing
factors will be absent. In fact, post-operative shock is
now, or soon will be, as much a reflection on the surgical
technique of the surgeon performing the operation as is
sepsis in the wound, that 1s to say, that when an opera-
tion can be performed under circumstances carefully
chosen and selected by the surgeon beforehand, and with
the necessary proper assistance and preparation, surgical
shock should not result from any operation, provided the
surgeon is sufficiently skilled in the technique of oper-
ating.
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deeply affected by shock some hours later if careful
means have not been taken to prevent painful impulses.
Everything should be done to relieve pain, and when
shock is feared a narcotic, such as morphia or heroin,
should be administered at regular intervals in sufficient
quantities to keep the patient free from pain and discom-
fort. The rapid increase in the pulse and respiration is a
sign calling for the administration of a narcotic,

Treatment of Shock.

When a patient is seen who is already suffering from
shock, the first thing to do is to remove the cause of this
condition, if still operative—that is to say, if the patient is
in_pain, morphia or heroin should be administered hypo-
dermically in sufficient doses to shut off immediately all
painful impulses and produce rest and quiet. This
should be done before any other treatment is given.

A good plan is to administer morphia or heroin hypo-
dermically in small doses until the respirations have been
reduced to the normal rate.

WarntH.—The patient should be kept warm with
blankets and hot bottles, but care must be taken not to
overdo this; the patient should never be kept in a con-
dition of profuse perspiration, as this will tend to greatly
mcrease the shock. Although it is important to maintain
the body temperature, at the same time much heat will
cause dilation of the superficial vessels, and when this
occurs it means a still greater loss of blood to the
essential circulation.

Position.—The position of the patient is of great
importance in treating shock. The best position to place
the patient in, is with the foot of the bed so raised that
the abdomen 15 on a higher level than the thorax and
head, This tends to prevent the blood from accumulating
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dread an operation are much more hable to suffer from
shock. For these reasons, the patient must be protected
by every possible means against such influences. Care-
ful preparatory treatment, avoiding all details in the pre-
paration which may tend to frighten the patient, and the
admimstration of a preliminary narcotic, such as morphia,
and atropine or scopolamine, are valuable agents, The
author’s practice is to administer from } to } of morphia
combined with 15 of atrapine or 335 scopolamine hypo-
dermically about an hour before the operation. Anim-
portant point also, which is often meglected, is to see
that when the patient enters the operating-room no
time is wasted in getting him immediately under the
anzsthetic. To keep a patient waiting even two
minutes while the anwmsthetist is getting ready is of
much more consequence than many people suppose.
Complete quiet during the period of induction of anzs-
thesia is also an important factor.

Experience bas proved that if the operation is per-
formed under a local anzsthetic combined with a* twilight
sleep * condition produced by morphia and scopolamine,
or with carefully admimstered gas and oxygen, given so
as to just keep the patient in a condition of analgesia,
shock will not occur and, indeed, need not be feared even
when the operation 1s a severe one and the patient old.

‘To achieve success in the shockless method of operating
requires experience and patience, but the resultsare more
than sufficient compensation for any extra trouble.
Indeed, the time is not far off when it will be considered
just as disgraceful for a surgeon to have shock follow his
operation as 1t is now considered if sepsis follows it.

Pain and discomfort after the operation are potent
causes of shock, so that a patient who was not suffering
from shock when he left the operating-table may be found
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exhaust itself by beating more forcibly without being
able to raise the blood-pressure or improve the circula-
tion, except momentarily. And to stimulate the heart
ta increased action when it has nothing to work on will
only have the effect of hastening the time when it must
fail. It is true that an injection of strychnine will
improve the pulse for a time, but it does so by forcing
the already exhausted nerve-centres into action, and this
will be followed by further exhaustion of these centres
as soon as the effect of the strychnine has passed ofl.
Again, it has been repeatedly proved by experiment, and
is a well-observed clinical fact, that stimulants ad-
ministered while the patient is in a condition of shock
are often not eliminated, but remain in the system, so that
when the shock passes off the combined effect of all the
timulants administered will be produced, with pethaps a
fatal result. This is particularly the case with strychnine,

It has recently been proved by a series of experiments
upon anfmals that the administration of strychnine in
repeated doses to a normal animal will cause shock by
overstimulation of the vaso-motor centres and consequent
exhaustion. In all degrees of shock the administration
of strychnine caused the animals to sink into a deeper
degree of shack as soon as the first effects of the adminis-
tration had passed off. These facts scem to be well
supported by clinical observation, and it follows that
strychnine is not only useless, but absolutely harmful, in
the treatment of shock. In collapse, on the other hand,
strychnine may be of service, as the vaso-motor centres
are not exhausted. Even in the collapse following a
severe hamorrhage, strychnine though it may do good,
is not so useful as transfusion, which directly treats the
cause of the collapse,

SaLiNe InFusion.—The obvious indication in treating
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in the abdomen and lower limbs, and helps the blood to
flow from the great veins into the heart, The foot of the
bed should be raised on blocks a foot or more in height,
and the patient should not have a pillow under the head.

It isas well to remember that the patient must not be
pulled about or disturbed more than can possibly be
helped. Excessive treatment may easily be worse than
none, also drugs, even when given hypodermically or into
the veins, are not absorbed in a badly shocked person,
and if repeated may result in poisoning him should he
tend to recover.

Bandaging the abdomen, rapidly and effectually raises
the general blood-pressure, and may be tried if there is
no serious contra-indication to its use; since it tends to
embarrass the respiration care should be taken to see .
that the thorax is free to move, and is not pressed upon
by heavy bedclothes, etc. Bandaging the extremities is
also effectual in raising the blood-pressure, and is a
useful way of treating shock in suitable cases. The
limbs should be firmly bandaged all the way up with
some elastic bandage, such as flannel or domet. The
bandages must be put on carefully so that there are no
creases, and must not be left on for long, or they will do
harm by cutting off the blood-supply to the limbs.

StisuLanTs.—These are worse than useless in the
treatment of shock. Many cases of shock can easily be
rendered much more serious by stimulation. It must be
remembered that the cause of the condition is exhaustion
of the great nerve-centres, and that stimulation increases
this exhaustion and does not give the centres time to
recover. Again, if the heart be stimulated while the
blood-pressure is still so low that the great venous trunks
passing to the right auricle contain only a small amount
of blood with which to supply it, the heart will only
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mencing the operation. A very good cannula can be
made by using the needle of an exploring syringes: it
has the advantage that it can be very mpidly introduced
into a vein without even a preliminary incision being
made in the skin, and, in addition, it can be introduced
into a much smaller vein than the glass cannula ; and this
is of importance, as in some patients the veins, even such
veins as the median basilic, are so small that it is almost
impossible to get an ordinary glass cannula into them.
Introducing the Cannula,.— A bandage should first be
tied round the upper arm to make the veins prominent ;
then, any large vein being
chosen (this will usually
be the median basilic), an
incision is made over it
and the vein exposed. A
double loop of silk or cat-
gut is then passed beneath
the vein with an aneurism
needle, and the thread is
divided so that there is a
double ligature round the

vein. The lower of these
ligatures is then tied up

Fio

16.—AUTHOR'S APPARATOS
¥oR INTRAVENOUS INFUSION

s WITH ADRENALIN,
so as to shut off the vein

below ; the other is held up by the ‘surgeon so that
the vein is steadied in the loop. Next, a longitudinal
incision is made into the vein with the point of the
knife, the cannula is slipped into it, and the upper
ligature tied over the point so as to fix it in the vein.
Before introducing the la, the should see
that the whole of the rubber tubing and cannula are full
of fiuid, and that there are no air-bubbles in the apparatus.

If the needle of an exploring syringe is used instead of

7
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shock is to raise the blood-pressure as near as possible to
the normal level, and to keep it there until the vasomotor
centres bave recovered sufficiently to maintain the pres-
sure at or about the normal. The most certain and
rapid method we know of raising the blood-pressure is
that of saline infusion into the bloodvessels. Unfortu-
nately, it has been proved by experiment, and confirmed
by clinical observation, that the pressure can only be
maintained for a short time by this method ; and although
it will raise the pressure rapidly and quickly if the shock
is severe, continued intravenous or subcutaneousinfusion
will merely result in the water-logging of the tissues, and
the pressure will slowly fall back.

The only form of transfusion which is permanently
effective is human blood from another patient (see
Chapter IV.). It does not follow that infusion with
physiological salt solution 1s useless. It often enables us
to tide over a crisis, and gives the patient the chance of
recovery that is alone necessary.

The fluid should not be allowed to flow in too quickly,
and 1t should be kept warm (at blood temperature).
There 1s generally a very marked improvement in the
pulse and general condition as soon as transfusion is
started ; this must, however, not be taken as an indication
that the transfusion ¢an be stopped, but the fluid should be
allowed to flow in slowly until about 2 or 3 pints have
been injected, and then the patient should be watched
for a time to see if the blood-pressure is sustained.

Method of performing Transfusion.—The best apparatus
for the purpose is about 2 feet of rubber tubing, to one
end of which a glass funnel 1s attached, and to the other
a glass cannula; the cannula should taper to a narrow
point, and should have a shight bend in it. The cannula
must be tied into the end of the tubing before com.
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1t will be as well to mention here that rigors some-
times occur after transfusion of normal salt solution or
even of water. They usually come on about twenty
minutes or half an hour after the transfusion; they are
not accompanied by any rise of temperature, and soon
pass off without doing any harm. What the cause of
them is it is very difficult to say; that they are not due
to the accidental introduction of septic matter or other
poison into the circulation is certain, as beyond the rigors
no other bad effects follow, and they occur however care-
fully the solution and instruments are sterilized. They do
not apparently occur if physiological solutions are used.

Rigors more commonly follow transfusion in men than
in women, and do not occur except in a comparatively
small number of cases. Dyspncea is said to follow trans-
fusion occasionally ; this occurs when the fluid is injected
too quickly into the circulation, and is due to sudden
dilution of the blood in the lungs. It does not take place
if the fluid is injected slowly so that it is able to mix with
the blood before passing into the lungs. If it should
occur, the injection must be stopped until it has passed
off, and then continued more slowly.

Rectal enemata of saline solution may be made use of
instead of transfusion, but are not so effectual. In cases
of very severe shock where the circulation has almost
failed, the fluid is not absorbed fast encugh to be of use,
as there 1s not enough circulation to carry 1t into the
great vessels. It is, however, a very useful method when
the degree of shock is not very severe, and we v.ant to
prevent 1t from increasing.

Another method of performing infusion is by the sub-
cutaneous injection of narmal salt salution. The injection
is usually made into the subcutaneous cellular tissue of
the breast. This method has, however, no advantages
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the glass cannula, it can simply be stabbed through the
skin into the vein in a direction towards the heart.

The best solution to use for intravenous infusion is 2
physiological solution such as the following

B NaCl - - - N - oo
Potassn chloras  « - - - ©03.
Calcii chloridum - - - .« oon
Aqua - - - ~ - 10000,

Messrs. Burroughs Wellcome and Co. also supply
¢soloids,” which when dissolved in water make a physio-
logical solution (* Soloid’ Sal. Comp.).

When 1o such solution is obtainable, a fairly satis-
factory solution can be made by adding a teaspoonful of
common salt to 1 pint of water. The solution should
be boiled to sterilize it, and then cooled down to about
110° F.  The right temperature may be roughly esti-
mated in cases of emergency by the surgeon putting
Ins fingers wto the solution ; he should be able to just
bear his fingers in 1t with comfort. In an emergency
also, when 1t is necessary to waste as lttle time as
possible, the flimd need not be sterilized, but common
tap-water may be used, to which sufficient boiling water
from the kettle has been added to raise it to the desired
temperature, In carrying out the transfusion, the fluid
should be allowed to flow in slowly, and if there are any
signs of dyspneea at any time after the finid has been
running in, the transfusion must be stopped until this has
passed off, when it can again be allowed to flow in.
Some time should be occupied in ntroducing the fluid,
and thirty minutes for the introduction of 3 pints is
about the average time necessary: 2 or 3 pints of fluid
should be allowed to flow in, and then the canoula may
be removed and the wound sewn up.



Surgical Shock 101

tered subcutancously provided there was sufficient
circulation to carry it into the general circulation.

1t is obviously uscless to administer pituitary extaact

or any other drug hypodermically to a patient suffering
severely from shock. The circulation of the blood beneath
the skin has practically ceased in such circumstances, and
drugs so administered have no chance of reaching the
general circulation, Itis therefore necessary to imject the
drug into one of the larger veins,such as the median basilics
or to administer it in association with an intravenous
infusion of saline solution if the blood-pressure has already
reached a very low level. The alternative practice in
such circumstances is first of all to infuse the patieat
intravenously, and, after a pint of fluid has been run in,
to inject 1 c.c. of pituitary extract into the india-rubber
tube passing from the reservor to the veins, thus insuring
that the drug is carried well into the circulation, This
drug may be readministered after four or five hours
subcutaneously, if the pressure has not dropped back toa
very low level.

Pituitary extract has now been used for a number of
years, and it has been found an effective method of
treating shock. It can now be obtained in fairly stan.
dardized solutions from the leading chemical mana-
facturers. One pecubarity about pitutary extract is
that second and third injections have far less effect than
the first one.  The exact reason for this has never been
explamed, but expersmentally 1t is very marked.

It must always be remembered that if a patient is
rallying from a condition of shock our best method of
preventing a relapse 1s by keeping him absolutsly quiet,
by administering nourishment in swtable quantities by
the mouth, by assisting the respiration with oxygen, and,
above all, by protecting the central nervous system with
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over the intravenous or rectal methods, and on the othet
hand, it has many disadvantages. R

Tae Use oF Drucs.—There are certain drugs which
have the property of causing contraction of the vessels in
the peripheral circulation, and of so raising the general
blood-pressure independently of the action of the vaso-
motor centres. It is obvious that such drugs are of the
greatest value in treating a condition such as shock, in
which it is necessary to maintain the circulation until
such time as the braincentres have recovered. There
are several drugs which have this property, but only three
need be mentioned here—namely, extract of the infundi-
bular portion of the pituitary gland (usually called
pituitary extract), adrenaln, and camphor. All these
drugs, 1f administered intravenously, will raise the blood-
pressure to, or above, the normal level in the complete
absence of the central nervous system. The most
powerful drug of the three is adrenalin, which, if ad-
ministered in small doses together with saline infusion
intravenously, will raise the blood-pressure under any
condition of shock. Unfortunately, in practice this drug
is not very suitable, owing to the fact that it is rapidly
oxidized in the tissues, and its effects are therefore
only transitory, and frequent administration is required.
Moreover, it has to be given intravenously, owing to
the fact that subcutaneous injections have mo effect
upon the bloodvessels, Pituitary extract, however, is
a very valuable drug for clinical use in the treatment
of shock. Dr. Symes and the author were able to
prove by experimental work some years ago that
pituitary extract would raise the blood-pressure under
any condition of shock, and would maintain it at or
about the normal level for a considerable time without
readministration, and, moreover, that it could be adminis-
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tered subcutancously provided there was sufficient
circulation to carry it into the general circulation.

1t is obviously uscless to administer pituitary extract
or any other drug hypodermically to a patient suffering
severely from shock. The circulation of the blood beneath
the skin has practically ccased in such circumstances, and
drugs so administered have no chance of reaching the
general circulation, Itis therefore necessary to inject the
drug into one of the larger veins, such as the median basilic,
or to administer it in association with an intravenous
infusion of saline solution if the blood-pressure has already
reached a very low level. The alternative practice in
such circumstances is first of all to infuse the patient
intravenously, and, after a pint of fiuid has been run in,
to inject 1 c.c. of piturtary extract into the india-rubber
tube passing from the reservoir to the veins, thus insuring
that the drug is carried well inta the circulation. This
drug may be readministered after four or five hours
subcutaneously, if the pressure has not dropped back to a
very low level.

Pituitary extract has now been used for a number of
years, and it has been found an effective method of
treating shock. It can now be obtained in faitly stan-
dardized solutions from the leading chemical manu-
facturers, One peculiarity about pitwitary extract is
that second and third injections have far less effect than
the first one. The exact reason for this has never been
explained, but experimentally it is very marked.

It must always be remembered that if a patient is
rallying from a condition of shock our best method of
preventing a relapse is by keeping him absolutely quiet,

y administering nourisk in switable quantities by
the mouth, by assisting the respiration with oxygen, and,
abave all, by protecting the central nervous system with
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narcotics, such as morphia or heroin, at suitable in-
tervals.

INsULIN AND SuGar.—Recently the use of intravenous
injections of glucose and insulin has been suggested on
the assumption that there is a low sugar content to the
blood in shocked patients: a sterile solution of 10 per
cent. glucose with 1 unit of Uzo insuln to every 3 grms.
glucose. The fluid should be run in very slowly to
prevent waterlogging the lungs or dilating the heart. The
insulin helps to make the sugar immediately available.

When the patient remams in a condition of shock for
many hours, it becomes most important to administer
nourishment in some form, as the condition is one that
gives rise to a great deal of tissue change, and the patient
has probably been without food for some time previous to
the operation. Some easily digested form of food must
therefore be administered in the hope that some of it may
be assimilated and help to keep up the vitality of the patient.

In conclusion, it must be borne in mind that the condi-
tion called shock which follows severe operations and
injuries is, in a large measure, 2 mechanical one, in
which the circulation is the main factor at fault, and that
therefore it 1s a condition which it is possible to treat
successfully in many cases, since by appropriate means
the mechanical disadvantages under which the circulation
is labouring can be overcome. One of the chief factors
in maintamning shock is the exhaustion of the nerve
centres in the cord and medulla, and although we cannot
directly influence these, in most cases their recovery is
only a matter of time, if meanwhile we can succeed in
maintaining the circulation. Qur efforts, therefore, must
be exerted in maintaining the circulation in as efficient
a condition as passible until such time as the exhaustion
of the perve centres has passed off,
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We must not cxpeet this to take place suddenly or
quickly in bad cases, and considerable patience and per.
severance wifl be called for, The most difficult caves to
deal with successfully are those where n profound condi-
tion of sepsis or toxmmia is present in addition to the
shacky it is often extremely difficult or impaossible to
distinguish the one condition from the other,and patients
under such circumstances often react extremely badly, or
not at all, to treatment, and when they do react, relapse
again almost at once,

The best results will always be obtained by preventing
shock rather than by treating it.

REFERLNCE!
*Surgical Shock*: G W. Crile, New York,
* Peoblems relating to Surgical Qperations*: Same author,
‘ Blood.Pressure in Surgery '+ Same author,
‘The Physiotogy and Treatment of Surgical Shock and Collapse *:
Lockhart Mummery, Lancet, vol. 1, 1905, pp 696, 776, 836.
The Specific Gravity of the Blood in Shock” : Proceedings of the
Physiological Soquety, July 20, 1907,

“Some Points on the Expertmental Production and Control of the
‘Vascular Atony of Surgical Shock*: Lockhart Mummery and
W. Legge Symes, British Medical Journal, September 19, 1908,

’ Anoci-Assocration © G, W Crife and W, E. Lower.

D Fisher, Surg., Gynac, and Obstet , Aug , 1926, p, 224,




102 The After-Treatment of Operations

narcatics, such as morphia or heroin, at suitable in-
tervals.

InsuLiN aND Sugar,—Recently the use of intravenous
injections of glucose and insulin has been suggested on
the assumption that there is a low sugar content to the
blood in shocked patients: a sterile solution of 10 per
cent. glucose with 1 unit of Uzo insulin to every 3 grms.
glucose. The fluid should be run in very slowly to
prevent waterlogging the lungs or dilating the heart. The
insulin helps to make the sugar immediately available.

When the patient remamns in a condition of shock for
many hours, it becomes most important to administer
nourishment in some form, as the condition is one that
gives rise to a great deal of tissue change, and the patient
has probably been without food for some time previous to
the operation. Some easily digested form of food must
therefore be admimstered i the hope that some of it may
beassumilated and help to keep up the vitality of the patient.

In conclusion, it must be borne in mind that the condi-
tion called shock which follows severe operations and
injuries is, in a large measure, a mechanical one, in
which the circulation is the main factor at fault, and that
therefore it 1s 2 condition which it is possible to treat
successfully in many cases, since by appropriate means
the mechanical disadvantages under which the circulation
1s Jabouring can be overcome. One of the chief factors
in maintaining shock is the exhaustion of the nerve
centres in the cord and medulla, and although we cannot
directly influence these, in most cases their recovery is
only a matter of time, if meanwhile we can succeed in
maintaining the circulation. Our efforts, therefore, must
be exerted in mamtaining the circulation in as efficient
a condition as possible until such time as the exhaustion
of the perve centres has passed off.



Infections of the Urinary Tract 10§

ago. 1f the patient has an enlarged prostate it i« almost
certain that he will be unable to completely empty his
bladder in the recumbent position, and such cares require
very careful management to avoid infection.

In certain operations, such as resection of the rectum
for cancer, operations upon the utethra or prostate, and
any operation involving injury to the bladder, a tied:in
catheter is a necessity for four to five days or even longer.
When a tied-in or retained catheter is used post operative
urinary infections are much commoner than is usually
supposed. In fact, Dr. Dukes has recently shown that
some form of urinary sepsis almost invariably follows the
use of retained catheter which is sealed with a wooden
peg or spigot.

The unobtrusive character of theseinfections doubtless
accounts for the fact that they have been often overlooked,
for in many patientsan infection of the urinary tract may
be unsuspected until revealed by urine analysis. It is
well known that in inflammations of the bladder and
kidneys local symp are often pi Inthe
post-operative infections they are particularly likely to be
overlooked. Thus localizing symptoms, even if present,
have little precision, and, 1f absent, still Jeave the question
undecided, for the patient's emphatic denial of any
“trouble with his water " must never be taken as proof
that the urinary tract has escaped infection. A warning
must be entered also against opinions founded on the
mere inspection of the urine for turbidity. Inurine clear
from turbidity due to any other cause, a mnoticeable
cloudiness due to pus does not occur till more than 400
pus cells are present per cubic millimetre. There ate so
many other causes of turbidity in urine that mere in-
spection is an altogether inadequate method of judging
the presence or absence of pus, about as reliable as the




CHAPTER VI

INFECTIONS OF THE URINARY TRACT
FOLLOWING OPERATIONS

QuiTe apart from operations upon the urinary tract,
infection of the bladder 1s a not uncommon complication
of many operations. The chief causes of such an infec-
tion are ;

() Retention of urine after operation requiring relief
by means of a catheter.

(8) Residual urme with partial retention in elderly
persons from having to lie in bed.

(¢) The necessity for catheterization or the tyingin of a
catheter after operation,

Retention of urine is not uncommon after operations of
almost any description, and whenever a catheter has to
to be passed, there 15 serious risk of infection of the
bladder; this is more particularly the case if the retention
has been allowed to continue for some time and the
bladder has become overdistended. Infection under
these circumstances appears to occur more frequently in
women than men, probably due to the greater difficulty
in cleansing the opening of the urethra and the shorter
length of this tube in women.

Elderly persons who have to be confined to bed as the
result of an operation are very often unable to completely
empty therr bladder, with the result that there is a pool
of residual urine in the bladder which is liable to lead to
infection. Even when no catheter is passed infection
not infrequently occurs, sometimes from organisms
previously present in the urinary tract, or possibly from
infection passing up the urethra. This latter possibility
was demonstrated by Bond of Leicester several years

104
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transient urethritis, Olten the localization of the in.
flammation can be easily settled by the examination of a
two glass test, the first sample containing the first ounce
of urine and the second the remainder passed.  If pus is
present only in the first specimen and nbsent in the
second the urethra alone is infected.  If pus is present in
both specimens a cystitis or pyclitis or pyclonephritishas
developed and a catheter speci should be obtained for
the identification of the infecting microbe by culture.
Until post-operative catheter infections are completely
abolished in both sexes regular urine tests for pus should
be as indispensable as the records of the patient’s tem-
perature and pulse.

The primary cause of these infections is the invasior
of a portion of the urinary tract by pyogenic microbes.
No doubt there are many secondary or predisposing
causes; for example, previous urinary disease, such as
-urethritis or cystitis, or present abnormality, such as en-
larged prostate and incomplete emptying of the bladder,
and these may make the task of prevention of sepsis more
difficult in any particular case. But the primary cause is
infection, and, unless some definite damage 15 done to the
urninary organs at operation, the most likely path for the
entrance of bacteria is the catheter.

Researches into the origin of post-operative urinary
infections at St. Mark’s Hospital have shown that with
the ordinary retained or indwelling catheter a fertile
source of infection is the wooden peg used for sealing the
end of the catheter. The adoption of a better method of
sealing the catheter resulted 1n a great dinmnution in the
proportion of cases developing pyuria, and since the
apparatus illustrated 1z Fig. 17 has been used for drain-
ing the bladder, more than two-thirds of the men patients
who bave had a retained catheter tied into the bladder
for several days have escaped all urinary infection, the
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diagnosis of anzmia from a glance at a patient's com-
plexion. The only way to decide the presence or absence
of infection is to submit a specimen of urine to micro-
ScopIC examination.

It would be beyond the scope of this book to describe
in detail the different methods which may be used for the
examination of urme for pus, but it is worth emphasizing
the advantage gamed from the adoption of the quantstative
method for estunating pyuria, first described by Dr
Dukes, the principle of which is to count the number of
pus cells per cubic mullimetre of the urine, The fresh
uncentrifuged urine is used and the test carried outona
ruled glass slide.

When the necessary experience has been gained, this
test for pus 1s not only the most accurate but also the
quickest and cleanest. The tests should always be made
with the first unne passed on waking in the morning,
thereby assuring a fairly constant concentration, and that
an interval of four to five hours at least has elapsed since
the bladder was last emptied. A wide experience with
this test has shown that the urine of healthy people con-
taims less than 1o leucocytes per cubic milhmetre, whereas
when more than 100 leucocytes per cubic millimetre are
found an infection or some source of irntation is present.
‘Thus three zones can be defined, the normal between
o and 10, that of excess of leucocytes between 102ud 100,
and pus above 100,

Regular quantitative tests for pus are advisable when-
ever a catheter has been tied 1nto the bladder, or a patient
has required repeated catheterization. Provided the
urine Jeucocyte count never reaches the region of pus ne
other test is necessary; the patient is free from infection
Even if pus is reported it need not be assumed that a
cystitis or pyelitis exists, for tlfe pus may be due to a
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Like most other forms of infection, it has ptoved much
easier o prevent infection of the urinary tract thanto treat
it 1f once established. When tested scientifically none
of the so-called urinary antiseptics have proved capable
of seriously ameliorating the infection, much less getting
rid of it. The following points are of importance in all
types of patients in preventing urinary infections:

{a) Never allow a patient to go more than eight hours
without emptying the bladder, and make sure by per.
cussing the abdomen that the bladder has really been
emptied, if the patient is elderly.

(%) If there are signs of residual urine, as evidenced by
the last ounce being very thick and containing much
sediment, a catheter should be passed and the bladder
washed out with 2 mild antiseptic.

(c) It is always a good plan when a patient aver
middle age has to be kept in bed to occasionally percuss
the abdomen to see if the bladder is distended, even
when according to the report urine is being passed in
sufficient quantity, Some patients, especially women,
are unable to empty the bladder in bed, and serious gver-
distension of the bladder may slowly occur, although
urine is being voided at regular intervals. I have seen
as much as eighty ounces drawn off where there was no
previous suspicion that the patient had retention.

Although the prevention of sepsis after operation by
the means outlined here necessitate more care than is
usually given, this will be more than justified by the
results. These infections are often very serious, and
many an elderly person has died from an nfection of the
urinary tract as a secondary result of an operation on
some other part. Even if not fatal such infections may

be the cause of much suffering and disability for many
years.
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urine being free from pus, as shown by daily tests carried
out over a period of four to six weeks.
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Fi16, 17 —ST. MARK’S HosPitat. RETAINED CATHETER.

To release urmne open bottle chip and catheter clip and urnine will
flow 1nto collecting bottle  Close both clips.

To wash out the tubing, first see that catheter clip is closed, then
open antiseptic clip and bottle clip Antiseptic will run from
reservorr to Y-shaped junction and back to collecting bottle
‘When tubing 1s full of antiseptic close both clips.

To iungate the bladder, first fill up the antiseptic reservoir with
warm oxycyanide solution (1 in 5,c00) from the reserve bottle.
Raise the reservoir a few inches above the bed and notice
level of antiseptic.  Open antiseptic clip and catheter clip and
fet lmd run into bladder. As soon as the patient begins to
feel discomfort, close antiseptic clip and open bottle clip, and
faid from the bladder will run toto collecting bottle. Wash
out tubing.

(This app can be purchased from G, H M and Co.,
69, New Bond Street, London, W. 1.}




CHAPTER VII
POST-ANESTHETIC COMPLICATIONS

Owing to the great improvements in the methods of
administering ansthetics which have taken place re-
cently, the after-effects are now less important than
formerly, and we do not so often find the results of the
anzsthetic complicating the after-treatment of an opera-
tion case. Itis especially in the old and weakly subjects
that these after-effects are most likely to cause trouble.
The after-effects are much dimimshed if the patient has
been properly prepared for the anwsthetic beforehand.
In some cases, however, and especially in emergency
operations, time will not permit of the patient bemng
properly prepared for an ansthetic, and it is in these
cases that we most often see post-anmsthetic complica-
tions. Most of the after-effects result more in dis-
comfo.rt to the patient than in any actual danger;
occasionally, however, the results of the anamsthetic,
either alone or by complicating some condition caused
by the Operation, may give nse to symptoms of the
g;avest Import. The nature of the anasthetic used and
'tae method of administration are of considerable impor-
“:;:as:lthe; is undoubtedly more hable to cause
advantnges :‘:“}“TESults than chloroform, but its other

4 ‘“ently outweigh these to render it a

1Ix
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When an infection has occurred a careful check should
be kept upon it by repeated examinations of the urine
either by the method described or by examination of
centrifuged specimens; mere subsidence of the obvious
symptoms is not sufficient. A bacteriological examination
by cultures should be carried out to ascertain the nature
of the infection and a vaccine prepared. So far urinary
antiseptics have not proved of much use, but they may
be tried: urotropin grs. 10 t.d.s. or methylene blue grs.
2 t.d.s.

Better results are obtained by daily washing out the
bladder with a mild antiseptic such as oxycyanide
I 11 1,000 or potassium permanganate 1 in 10,000.

The patient should be made to drink plenty of water
50 as to dilute the urine as much as possible.
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the commencement of the anesthetic, so that any ether
that may find its way into the stomach will be rapidly
diluted. Whether the vomiting is due to any local con-
dition of the stomach or is of central nervous origin is
still somewhat doubtful; that, at any rate, the vomiting
is not entirely due to local causes seems probable, as
vomiting follows the anasthesia produced by rectal
etherization. And, again, some of the worst cases of
vomiting occur after chloroform. That ether does get
into the stomach during the administration of the anzs
thetic tbere can be no doubt, and draughts of water after
the administration, whether retained or not, will assist in
either diluting or washing it away.

‘Washing out the patient’s stomach through a stomach-
tube with weak sodium bicarbonate will do a great deal to
prevent post-anaesthetic vomiting.

Although vomiting is more common after ether than
after chloroform, the worst cases of vomiting are seen
after the latter drug. The presence of blood in the
stomach (which has been swallowed during the anes-
thesia) is a common cause of subsequent vomiting. In
chuldren, vomiting after ether is very much less common
than with adults, in spite of the fact that, as a rule,
children are sick from very slight causes; and it seems
that old people are also less liable to post-anmsthetic
vomiting.

The position of the patient after an anzesthetic is of
some importance in preventing sickness. The patient
should be turned on to the right side if possible, so as to
allow any fluid in the stomach to find its way easily into
the duodenum. In cases of very intractable vomiting,
propping the patient up mto a smmg or halfsitting

position will often be effi in g the sickne:
When the vomiting consists in simple regurgﬂanon of
8
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preferable ansthetic in the majority of cases. The
liability to, and the severity of, post-anwsthetic com-
plications are proportionate, to a large extent, to the
length of the administration,

Vomiting,

A certain amount of vomiting may be said to be the
tule after ether; the vomited material is usually little
else than mucus, and vomiting generally passes off before
the patient regains i 1ly, how-
ever, it is more severe, and may continue for many hours
or even days. When this is the case it is very distress-
ing to the patient, and may be dangerous, by lowering
his strength and preventing the proper assimilation of
nourishment,

Vomiting is more liable to occur if the patient is jolted
or moved carelessly soon after the anwmsthetic; care
should therefore be exercised 1n moving the patient back
to bed, both to avaid jolting and to keep him as flat as
possible. The cause of the vomiting has been attributed
to the presence of ether in the stomach, Hess of New
York, who has investigated this subject, comes to the
conclusion that the drug is excreted by the gastric
mucous membrane, and as it is usual for the stomach to
be empty during an operation, it remains there in a con-
centrated form mixed with mucus; no doubt also a
considerable quantity of ether finds its way into the
stomach with the saliva which is swallowed. Hess
considers that the bad cases of post-anzsthetic vomiting
are due to a gastritis set up by the ether present in the
stomach, and suggests that the best way of preventing
this is by diluting the stomach contents. He advises
that the patient should be given a draught of water before
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the commencement of the anxsthetic, so that any ether
that may find its way into the stomach will be rapidly
diluted. Whether the vomiting is due to any local con-
dition of the stomach or is of central nervous origin is
still somewhat doubtful ; that, at any rate, the vomiting
is not entirely due to local causes seems probable, as
vomiting follows the anmxsthesia produced by rectal
etherization. And, again, some of the worst cases of
vomiting occur after chloroform. That ether does get
into the stomach during the administration of the anwms-
thetic there can be no doubt, and draughts of water after
the administration, whethet retained or not, will assist in
either dilating or washing it away,

‘Washing out the patient's stomach through a stomach.
tube with weak sodium bicarbonate will do a great deal to
prevent post-anesthetic vomiting.

Although vomiting is more common after ether than
after chloroform, the worst cases of vomiting are seen
after the latter drug. The presence of blood in the
stomach (which has been swallowed during the anms-
thesia) is @ common cause of subsequent vomiting, In
children, vomiting after ether is very much less common
than with adults, in spite of the fact that, as a rule,
children are sick from very slight causes; and it seems
that old people are also less liable to post-anmsthetic
vomiting.

The position of the patient after an anmsthetic is of
some importance in preventing sickness. The patient
should be turned on to the right side if possible, so as to
aliow any flud in the stomach to find its way easily into

the duodenum. In cases of very intractable vomiting,
propping the patient up into a sitting or halfsitting
position will often be efficacious in stopping the sickness.
When the vomiting consists in simple rcgurgigatiou of
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fluids directly they are swallowed, this is all that is
usually necessary ta stop it and enable the patient to
retain nourishment,

Another point of great importance with regard to the
posture after an anzesthetic may be referred to here—that
is, that after the patient has been put back to bed, and
before he has regained consciousness, the head must be
kept well to one side, as if he is allowed to lie on the
back with his head in the midline, should any sickness
occur there is a great danger of the vomited material
becoming sucked into the air-passages and obstracting
respiration. This may occur even though a nurse is
watching the patient, and several deaths have been
recorded from this cause after the administration of
ether,

‘When from the nature of the operation it is particu-
larly advisable that the patient should not vomit after
the operation is finished, or when it is known that the
particular patient is liable to exceptionally severe vomit.
ing after anesthesia, an excellent plan is to wash out the
stomach with warm water before sending the patient
back to bed, this is often effectual in completely pre-
venting vommting.

As soon as the patient is conscious after the anas-
thetic, if vomiting does not cease he may be given
some quite hot water to drink (about } pint may be
allowed) ; this will sometimes have the effect of making
the patient sick, but will do no harm, as it washes out
the stomach and gets rid of the ether.

Another plan is to give 15 to 20 grains of bicarbonate
of potash in } pint of hot water; or 3 minims of tinc-
ture of iodine dissolved in } pint of cold water is some
times very effectual. Another way of giving iodine is
1 minim of jodine in 1 drachm of water every two hours.
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Strong hot coffee may be tried, or champagne is some-
times useful.

There are several drugs which enjoy a reputation fo.r
preventing vomiting after ancesthesia; thus hydrocyanic
acid in small repeated doses is said to be of v:flue.
Morphia is certainly sometimes of use, and may be given
either hypodermically or by the mouth,

Counter-irritants to the region of the stomach are some-
times effectual. The best of these is a flannel rung out of
boiling water and applied to the epigastrium it must be
applied as hot as passible and changed as soon asit has
become cool.  Blisters have alsa been used with success,

Strong essence of peppermint is sometimes very
effectual ; it is hest given as 5 ot 10 drops on a Jump
of sugar, the latter being sucked slowly, or it may be
given with a little water : it probably acts in the same
way as a countet-irritant.  In cases of very severe and
intractable sickness the stomach should be washed ont
with warm water by means of a soft rubber tube, until
the water comes back quite clean; this removes any
decomposing or irritating material that may be present,
and it is the most effectual method we possess of stopping
vomiting. The repeated inhalation of oxygen has some-
times proved effectual in controlling vomiting in bad
cases. . Patients who have suffered from severe vomiting
often complain of pain round the lower part of the chest,
especially on deep inspiration, for a day or two after-
wards ; this is due to the muscles having been strained
during the violent retching. This pain often gives rise
to a great deal of discomfort, and may even give risetoa
suspicion of pleurisy. It should be relieved by rubbing
the skin over the painfyl muscles with linamentum
saponis or by gentle massage.

SeisaL ANzsTHESIA. —There are certain complications
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which have been known to occur after this form of
anasthesia. The cor is severe headache generally
in the back of the head and neck. The headache often
does not come on for a day or two and may be very
severe and persistent. It is very difficult to treat. The
patient should be kept with his head as low as possible
and in a darkened room. Small doses of phenacetin every
few hours will help.

This and most of the other complications of spimal
anzsthesia are quite easily preventable. When a patient
is given a spinal anwsthetic his vasomotor mechanism is
put temporarily out of action and his circulation is at the
mercy of the force of gravity. If he is not kept head
down during the operation and afterwards the blood in
his bloodvessels will tend to gravitate into the abdominal
veins and large muscle areas, and the circulation in his
brain will be impaired. The headache is evidence of
damage to the brain from this cause and is not a direct
result of the spinal injection. A patient under spinal
ansthesia should be kept with bis head lower than the
rest of lus body during the whole period of anwsthesia,
and if this is done complications will not occur.

Other complications are diplopia or squint, and other
evidences of brain injury; these are due to the same
cause—i.¢ , 4 Wrong position while under the anzsthetic.
Fortunately the effects pass off in a few weeks. Such
complications as paraplegia and other serious palsies are
due to fanlty technique with resultant injury to the spinal
cord or infection and myelitis, Retention of urine is said
to be a common complication for twenty-four hours after
spinal anesthesia.

After a spinal anzesthetic the patient must be moved as
little and as gently as possible. If possible he should be
moved on a trolley and not a stretcher.
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Lung Complications.

The liability to lung complications after anwsthetics is
probably greates than is usually suppesed. These com-
plications are most commonly seen after ether, and but
tarely after chloroform. The most common of these
romplications is bronchitis, which may go on to broncho-
pneumonia in bad cases, The so-called ether pneumonia,
which is of the lobar type, seems to be much more rare
than its name would imply.

The term *ether p ia,’ though ly used,
is a bad one, and ¢ post-operative pneumonia’ would be
better, That ether is not responsible for all the cases
of pneunomia which occur soon after an operation is
shown by the fact that pneumonia also occurs after
spinal and infiltration dnasthesia. There is little doubt
that many of the cases quoted as ‘ether pneumonia’ are
due to infarction of the lung. This is also borne out
by the fact that pneumonia more frequently occurs after
abdominal and pelvic operations, and 1t will be seen by
reference to the chapter on Thrombosis that these are
the operations after which infarction is most liable to
occur,

Crouch and Corner, who investigated this subject at
St. Thomas's Hospital, found in 2,400 administrations
of ether, ten cases of subsequent lung complications
which were directly attributable to the anasthetic,
Of these ten cases, three were broncho-pneumonia
(one of whom died), one developed pleurisy, and the
remander bronchitis of varying degrees of severity,
It may be mentioned that in this series of cases the
anasthetics were given, for the most part, by inex-
perienced anwsthetists, The liabibty to these complica-

tions appears to be greater after prolonged anxsthesia,
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and especially when the patient is subjected to changey
of temperature or draughts soon after the administra.
tion, as is the case when he has to be conveyed along
passages, etc., on the way from the operating-table to
the bed. It is, therefore, commoner in hospital than in
private practice. To prevent these complications great
care should be taken not to let the patient be subjected
to any draught or sudden change of temperature after an
anesthetic, and if it is necessary to move a patient some
distance from the operating-room, the head and mouth
should be covered over with a thin blanket. The treat.
ment is, of course, that which is appropriate for the lung
condition present. Many cases of ¢ ether pneumonia’ are
really lobar collapse m connection with inhibited action
of the diaphragm during and after abdominal operations

Other Complications.

Among other complications that may be scen are the
following :

RenaL Trounres.—Some observers state that albu-
minuria for a day or two is very common, and is more
often seen after chloroform than after ether. Two cases
have recently been reported in which urzmic coma
followed an anasthetic. Disease of the kidneys was found
to be present in both cases at the post-mortem. Such
cases show the importance of examining the urine before
giving an anasthetic.

Jaunpice has been recorded as occurring after chloro-
form.

InsaniTy.—Several cases of this have been recorded.
It is specially hable to occur in patients the subjects of
recurring attacks of insanity, the anzsthetic acting as the
exciting cause in bringing on another attack.

Diaseric Coma has been known to be brought on by
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best prevented by carefully dieting the patient before the
operation.

ParaLysis.—Dr, Blomfield mentions three varicties of
paralysis that may follow anasthesia: (1) Those .of
peripheral origin. These are due to the patient, while
his volition is in abeyauce, being allowed to remain for
some time in a strained position, which has resulted in
some nerve or nerves being pressed upon. Deltoid and
ulnar paralysis are examples. (2) Those of central origin.
These are really apoplectic fits, resulting from the con-
gestion due to the anmsthetic.  (3) Indeterminate.

PersisTert Hiccouen.—This may occur and prove
very difficult to stop. Tongue traction has sometimes
been successful. Heroin or morpua in fuli doses may
have to be given to check hiccough if bad. Persistent
hiccough is often 2 sign of peritonitis.

Haematemesis.—This complication is very rare, but is
sometimes seen after operations, and it is doubtful how
much of it is due to the anzsthetic and how much to the
operation itself. It seems to be commoner after operations
on the intestinal tract than after operations on other parts
of the body.

Hzsorrysis.—This also is a rare complication, but is
occaswonally seen, Of course, as a rule it is seen in
tubercular patients who have cavities in the lungs, and
the congestion resulting from the anzsthetic acts as the
exciting cause, Sometimes, however, no history of any
previous lung trouble is obtainable, and on examination
of the chest it is not possible to discover any signs of
mischief. It is, as one would naturally suppose, most
commonly seen after ether.

Deravep CurorororM PotsoNine or acidosis is a
condition in which the patient, most commonly a child,
baving apparently recovered from the effects of the
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and especially when the patient is subjected to changes
of temperature or draughts soon after the administra-
tion, as is the case when he has to be conveyed along
passages, etc., on the way from the operating-table to
the bed. It is, therefore, commoner in hospital thap in
private practice, To prevent these complications great
care should be taken not to let the patient be subjected
to any draught or sudden change of temperature after an
ansthetic, and if it is necessary to move a patient some
distance from the operating-room, the bead and mouth
should be covered over with a thin blanket. The treat-
ment is, of course, that which is appropriate for the lung
conditton present. Many cases of ¢ ether pneumonia® are
really lobar collapse in connection with ishibited action
of the diaphragm during and after abdominal operations

Other Complications.

Among other complications that may be seen are the
following :

Renar TrousLes.—Some observers state that albu-
minuria for a day or two is very common, and is more
often seen after chloroform than after ether. Two cases
have recently been reported in whick urzmic coma
followed an anasthetic, Disease of the kidneys was found
to be present in both cases at the post-mortem. Such
cases show the importance of examining the urine before
giving an anzsthetic.

Jaunpice has been recorded as occurring after chloro-
form.

Insaniry.—Several cases of this have been recorded
It is specially liable to occur in patients the subjects of
recurring attacks of insanity, the anasthetic acting asthe
exciting cause in bringing on another attack.

Disaperic Coma has been known to be brought on by
the administration of an anasthetic. Qf course,
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best prevented by carelully dicting the patient before the
operation. .

Paravvsis.—Dr. Blomfield mentions three varicties of
paralysis that may follow anwmsthesia: (1) Those ‘c(
peripheral origin. These are due to the paticn!,'\vhllc
his volition is in abeyance, being allowed to remain for
some time in a strained position, which has resulted in
some perve or nerves being pressed upon, Deltoid and
ulnar paralysis are examples. (2) Those of central erigin,
These are teally apoplectic fits, resulting {rom the con-
gestion due to the anmsthetic. (3) Indeterminate.

Persistext Hiccoucu.—This may occur and prove
very difficult to stop. Tongue traction has sometimes
been successful. Heroin or morphia in full doses may
have to be given to check hiccough if bad. Persistent
hiccough is often a sign of peritonitis.

Hzsatenests.—This complication is very rare, but is
sometimes seen after operations, and it is doubtful how
much of it is due to the anzxsthetic and how much to the
operation itself. Itseems to be commoner after operations
on the intestinal tract than after operations on other parts
of the body.

Hesoprysis.—This also is a rare complication, but is
occasionally seen. Of course, as a rule it is seen in
tubercular patients who have cavities in the lungs, and
the congestion resulting from the anzsthetic acts as the
exciting cause, Sometimes, however, no bistory of any
previous lung trouble 1s obtamnable, and on examination
of the chest it is not possible to discover any signs of
mischief. It is, as one would naturally suppose, most
commonly seen after ether.

Drravep Crrororory Porsoning or acidosis is a
condition 1n which the patient, most commonly a child,
having apparently recovered from the eflects of the
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anesthetic, begins to vomit repeatedly. The onset is
usually twelve to thirty-six hours after operation; the
vomiting continues, acetone appears in the urine, the
temperature rises, and delirium, restlessness, and coma
supervene, termmnating in death. Milder forms of this
complication, from which patients have recovered, have
also been described.  The most hopeful form of treatment
is stated to be repeated washing out of the stomach with
solutions of bicarbonate of soda (3L to the pint), a small
quantity of the solution being left behind in the stomach.
Glucose should also be given per rectum, or directly into
the vems.

It is now a common practice to give children and men
adults barley sugar to suck for twenty-four hours before
an anxsthetic to increase the reserve of sugar.

Diet.

As a rule, no food should be given by the mouth for
from four to six hours after the anzsthetic, as it will
probably only cause vomiting. The first food that is
given should be something that is easily assimilated, but
need not necessarily be fluid. Solids or semi-solids are
often more readily retained, and are more satisfying to
the patient, A cup of tea with some soft bread-and-
butter and a lightly-boiled egg may be given. Anything
in the way of a large meal should not be allowed, as it
will almost certainly cause sickness, When the adminis-
tration has been a long one, of course the interval that
must be allowed to elapse before food is given should be
longer. On the day following the operation the patient
may be allowed to go back to his ordinary diet if there is
no sickness and it is not otherwise contra-indicated by
the nature of the operation,



CHAPTER VIII
POST-OPERATIVE THROMBOSIS AND EMBOLISM

PosT-orEraTIVE thrombosis and pulmonary embolism is
fortunately not a very common complication of operations.
1t is nevertheless one of the most important, for it is
often fatal and is at preseat the chief post-operative com-
plication of serious importance that the surgeon is unable
to prevent, and is also unable satisfactorily to treat when
it occurs. The exact physiological causes underlying the
whole question of intravascular clotting is still one of the
puzzles of morbid physiology, and although since this
little book was first published a great deal of discussion
on this subject has taken place and considerable advances
in our knowledge have been made, we are still far from
under ding the h of either thrombosis in the
veins or pulmonary embolism.

‘We have to recognize three different conditions which
may occur after an operation due to clotting of the blood
within the bloodvessels.

1. Thrombosis in 2 vein.

2, Pulmonary thrombosis, sometimes called massive
collapse of the lung.

3. Pulmonary embolism.

The underlying cause is almost certamnly the same 1n
all three, but the symptoms and results are different. In
all these conditions the trouble 1s due to the blood having
clotted within a vein following an operation. The con-
dition occurs apart from operation and is seen after

iz2r




122 The After-Treatment of Operations

childbirth, after fractures of the long bones, and
occasionally after wasting illnesses, but it is much com-
maner after operations than any other condition.
- Thrombosis most commonly occurs about a week or
ten days after the operation, though it may take place
very much earlier than this ; it may occur as late as three
weeks afterwards. In a résumé of forty-eight cases of
crural thrombosis following surgical operations collected
by Shenck, and reported in the New York Medical Journal,
September 6, 1902, it was found that out of a total of
7,130 gynzcological operations there were forty-eight
cases of thrombosis of the veins of the lower extremity.
The following table gives some idea of the incidence of
the condition, but shows only fatal cases.

Chelsea Hosputal .. g cases out of 5,406 operations.
St. Mark's Hospital D6 w737 w
St, George's Hospital 1z, W 11,804 "
St. Bartholomew's Hospital ;I o 17757 "
Mayo Chime . 47 s w» 63573 w

This gives an incidence of rather less than one fatal
case per thousand operations.

Post-operative thrombosis generally occurs in the leg,
but occasionally in the arm. The patient complains of
pain or discomfort 1n the limb or itching. On examining
the part there is found to be tenderness over the site of
the vein, or the thrombosed vemn, if superficial, may
sometimes be felt ltke a lead pencil beneath the skin.
The greatest care must, however, be taken 1n examining
a patient in whom thrombosis is suspected, as otherwise
there is great danger of dislodging the clot. The treat-
ment should consist in wrapping the affected parts in
cotton-wool and elevating the limb. Absolute rest in
bed for at least five weeks is usually necessary, and this
time may bave to be considerably extended. Splints
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should not be used, but the limb, if necessary, may be
steadied by sand-bags. . .

Great care must be exercised in the nursing, especially
during the period when the clot is cfucnd'mg, and the
patient must be moved as little as possible and very care-
fuily, othersise there 1s great danger 9r a porh'on of ll'xc
clot becoming detached nnd giving rise to an infatet in
the lung; the patient should also be warned as to the
danger of moving. For the same reason anything in the
nature of a purge must not be given, and if there is any
difficulty in getting the patient's bowels 1o act, enemas
should be used.

Roughly speaking, it may be said that in the non septic
cases most of the danger of infarction is over in a fort-
night from the t of the thrombosi

In
the septic cases the time is longer, being roughly five or
six weeks. \When there is marked anxmia, it is most
important to treat this condition by careful attention to diet
and the administration of iron 11 some form or another,
In the great majority of cases of post-operative
thrombosts of the leg following operation, the condition
clears up without a pulmanary embolism taking place,
and the prognosis, providing the patient is kept quiet and
properly treated, is good, but it is always advisable to
avold getting the patient up or any undue exertion for
four or five weeks after the onset of the condition,
Pulmonary thrombosis means clotting of the blood in
the pulmonary veins, and for a long time it was denied
that this condition occurred as it was thought that the
thrombus found n the lungs at a * post-mortem™
examination had travelled there mn the blood-stream from
some other part of the body. Recently it has been
shown, 1 think conclusively, by Professor Glynn that
primary pulmanary thrombosss does occur (after opera.
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tions. He was able to show that the clots were definitely
ante-mortem, and that there were changes in the walls of
the pulmonary veins that could only have occurred if the
thrombosis had formed within them. It will always be
difficult to distinguish between a primary pulmonary
thrombosis and a pulmonary embolus, The fact that the
pulmonary embolus begins with an acute attack of
dyspneea, whereas the pulmonary thrombosis has no
acute onset, should be of assistance,

The condition of greatest importance is that of pul-
monary embolism. It is at the present day one of the
chief post-operative complications. The surgeon has
now learnt how to prevent sepsis and shock after opera-
tions, and to a very large extent can eliminate them as
hindrances to the recovery of his patients, but he is still
defeated by post-operative embolism.

Cases of post-operative embolism are among the worst
tradegies of surgery at the present day. A patient may
have had a perfectly straightforward operation for some
simple condition, such as an internal appendix or removal
of a fibroid from the uterus, and made an uninterrupted
recovery without any apparent complication, and then
just as the patient is about to be discharged as well, she
or he, as the case may be, is suddenly, for no apparent
reason, seized with acute pain in the chest, and after
fighting for breath for a few moments falls back dead-
In such a case a * post mortem ' examination shows that
a large clot has stuck in the heart or in one of the main
pulmonary arteries.

The frequency of fatal post-operative pulmonary
embolism 1s about 1 per 1,000 operations, or rather less,
but non fatal pulmonary embolism is much commoner
than this. I should estimate that not more than one case
in ten is fatal, the remainder recovering.
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In the non-fatal cases the patient complains of pain in
the chest and dyspneea, the temperature rises to 1o0° or
101° F., and there is blood-stained sputum. It is impor-
tant to notice the sequence of events, as it is this which
distinguishes the condition from ordinary infective post:
operative p ia or ether g ia, as it is some-
times called. With an infective pneumonia the onset is
characterized by a risc in temperatute and cough ac-

panied by blood-stained and followed by pain
in the chest and dyspneea.  In pulmonary embolism the
first sign is dyspneea, followed by temperature, and with
blood-stained sputum and cough some thirty-six hours
later.

The age of the patient has a marked influence upon
the incidence of the condition. Dr. Lister, who collected
a large series of cases from the records of the London
Haospitals and carefully analyzed them, found that the
liability to the condition very definitely increased with
the age of the patient; also the condition is quite un.
known as a result of operations upon children.

The commonest time for the occurrence of post-opera-
tive embolism is about the eighth or ninth day following
operation, but it has been known to occur within twenty-

four hours, and 1n one case as late as eight weeks after
operation,

When the area of the lung involved is small the
dyspncea is only temporary and soon passes off ; on the
other hand, when a large avea of the arterial field in the
lungs is suddenly blocked the dyspneeans very acute and
accompanied by all the signs of great cardiac distress.
The dyspncea 1s not due to the fact that part of the lung
is put out of action, but by the strain put upon the heart

by the sudden diminution of the area of pulmonary
circulation
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tions. He was able to show that the clots were definitely
ante-mortem, and that there were changes in the walls of
the pulmonary veins that could only have occurred if the
thrombosis had formed within them. It will always be
difficult to distinguish between a primary pulmonary
thrombosis and a pulmonary embolus. The fact that the
pulmonary embolus begins with an acute attack of
dyspneea, whereas the pulmonary thrombosis has no
acute onset, should be of assistance.

The condition of greatest importance is that of pul-
monary embolism. It is at the present day one of the
chief post-operative complications, The surgeon has
now learnt how to prevent sepsis and shock after opera.
tions, and to a very large extent can eliminate them as
hindrances to the recovery of his patients, but he is still
defeated by post-operative embolism.

Cases of post-operative embolism are among the worst
tradegies of surgery at the present day. A patient may_
have had a perfectly straightforward operation for some
simple condition, such as an internal appendrx or remaval
of a fibroid from the uterus, and made an uninterrupted
recovery without any apparent complication, and then
just as the patient is about to be discharged as well, she
or he, as the case may be, is suddenly, for no apparent
reason, seized with acute pain in the chest, and after
fighting for breath for a few moments falls back dead-
In such a case a ¢ post mortem’ examination shows that
a large clot has stuck in the heart or in one of the main -
pulmonary arteries.

The frequency of fatal post-operative pulmonary
embolism is about 1 per 1,000 operations, or rather less,
but non fatal pulmonary embolism is much commoner
than this 1 should estimate that not more than one case
in ten is fatal, the remainder recovering.
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In the non-fatal cases the patient complains of pain in
the chest and dyspneea, the temperature rices fo 1.00" or
101° ., and there is blood-stained sputum. It is impor.
tant to notice the sequence of events, as it is this which
distinguishes the condition from ordinary infective post-
operative p ia or ether p as it is some-
times called. With an infective pneumenia the onset is
characterized by a rise in temperature and cough ac-
companied by blood-stained sputum and followed by pain
in the chest and dyspncea.  In pulmonary embolism the
first sign is dyspnaa, followed by temperature, and with
blood-stained sputum and cough some thirty-six hours
later.

The age of the patient bas a marked influence upon
the incidence of the condition.  Dr, Lister, who collected
a large series of cases from the records of the London
Hospitals and carefully analyzed them, found that the
hability to the condition very definitely increased with
the age of the patient; also the condition is quite un-
known as a result of operations upon children.

The commonest time for the occurrence of post-opera-
tive embolism is about the eighth or ninth day following
operation, but it has been known to occur within twenty-

four hours, and 1 one case as late as eight weeks after
operation,

When the area of the lung invalved is small the
dyspncea is only temporary and soon passes off ; on the
other hand, when a large area of the arterial field in the
lungs is suddenly blocked the dyspneea is very acute and
accompanied by all the signs of great cardiac distress.
The dyspneea 15 not due to the fact that part of the lung
is put out of action, but by the strain put upon the heart

by the sudden diminution of the area of pulmonary
circulation
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It has for a long time been a source of inquiry as to
where the clot comes from, and it has been assumed on
quite unsatisfactory evidence that it came from the veins
in the neighbourhood of the wound. It is now generally
admutted that the clot comes from the vena cava or one
of the iliac or femoral veins.

‘What probably happens is that as a result of stagnation
of the blood in the Jarge veins in the abdomen and lower
limbs, a clot forms on the walls of the vena cava and its
main branches, where the circulation is slowest, and when
this clot begins to separate, about the eighth day or so,
the whole clot is swept away in the blood-stream to jam
in the night auricle of the heart or in one of the pulmonary
veins, depending on the size of the clot,

The condition 1s very rare after operations upon the
upper part of the body above the diaphragm, and is
commonest after operations upon the abdomen. The
Jargest number of cases occur after operations upon the
uterns and gall-bladder operations. It would seem that
the main factor predisposing to the condition is a wound
in the abdominal wall. The presence of a wound in this
situation tends to limit the movements of the abdominal
muscles and the diaphragm, and this predisposes to
stagnation of the blood in the great abdominal veins, as
the circulation of the blood in the vena cava is to a large
extent dependent upon the movement of the diaphragm.

At one time it was thought that sepsis in the wound
played an mmportant part n the occurrence of embohsm,
but this has now been disproved Far more cases of
embolism occur after clean wounds than after septic ones

Treatment.

At present there is no known means of ascertaining
when a thrombus has formed in one of the great veins,
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and much less is there any means of treating it.. ) We
might, it is true, take steps to reduce the coagulability of
the blood before operations, and indeed this has been sug-
gested, but I do not think it would meet with the approval
of surgeons, as it would lead to disastrous h:cmorﬂmg'cs.

The best means of preventing our patients from getting
post-operative thrombosis does not consist in altering the
technique of our operations, but rather in altering the
methods of preparation and after-treatment.  Preliminary
purgation of the patient should be entirely abolished, as
also should the practice of starving patients both before
and after operation. The supply of proper mattresses
or rubber cushions upon operating tables, and avoiding
letting the patient be in a constrained position upon the
operating table, are points requiring further attention,
The frequency of embolism after gynxcological and gall-
bladder operations is possibly attributable to the unnatural
positions in which the patients are placed.

Everything possible should be done previous to opera-
tion, during the operation, and afterwards, to insure as
far as possible that the circulation in the abdominal veins
and lower limbs is properly maintained ; any factor which
tends towards stagnation of the blood in these veins will
tend to produce a clot, and may later on result in the
patient’s death from embolism.

It has been suggested that massage and breathing
exercises during convalescence will assist in diminishing
the risk of embolism, but such treatment is probably too
Iate, the clot forms probably during the operation or just
afterwards, and exercises and massage will then only tend
to dislodge it and will therefore do mote harm than good.
‘When an embolism or infarct occurs, it does so, as a rule,
quite unexpectedly, and recovery either occurs or the
condition 1s fatal before any treatment can be carried out,
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Even when our patient has bad an embolism and got
over 1it, there is always a great probability of other emboli
occurring, and we can, to some extent, goard against
this by keeping him very quiet and avoiding all un-
necessary movements. The best treatment, if thereisa
sudden attack of dyspneea which indicates a fresh
embolus, is an immediate injection of atropine, if possible
into a vein so that it acts quickly. The atropine by
relieving spasms, helps the heart to recover from the shock.
The syringe containing atropine must be ready or 1t will
be too late to do any good. My own practice, if I suspect
the possibility of an embolus, is to leave a charged syringe
containing % atropine, with instructions that on the
shightest sign of dyspncea, half of the syringe, that is i
is to be mjected at once, and the remainder in five
minutes, if the dyspncea 1s not obviously relieved.

It has been suggested that an operation should be per-
formed to remove the clot from the pulmonary artery,
and such operations have been performed, but it seems
obvious that long before any operation could be done, all
danger of a fatal issue from that particular embolus is
already over.
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CHAPTER IX
POST-OPERATIVE RASHES AND DRUG-POISONING
Septic Rashes.

For a long time great confusion has existed in the
diagnosis of rashes following operations, and hithertc
many of them have been called scarlet feves. Some
text-books describe a form of scarlet fever called * susgical
scarlatina,’ which occurs in patients with open wounds ;
it seems most probable that this is really a septic condi-
tion. Though undoubtedly there are from time to time
cases where a genuine attack of scatlet fever follows an
operation, careful investigation seems to show that these
cases are rare, and that most of the cases described as
scarlet fever following injury or operation are in reality
septic in origin,

A septic rash generally makes its appearance at the
time that other septic mamfestations usually appear—~
that is to say, from one to four days after the operation
—~though the tune alter the operation at which the rash
appears is often slightly shorter than in the case of
ordinary sepsis in the wound, as the nature of the
infection is more acute. The appearance of the rash is
generally accompanied by a marked nse v temperature
10 102° to 103° F., and is followed by other constitutional

129 9
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symptoms, such as malaise, rapid pulse, restlessness, etc.
The rash itself is usually a scarlet erythema, which much
resembles the rash of scarlet fever. It usually appears
quite suddenly in the course of a few hours. Often the
rash is an almost uniform injection of the skin, at other
times it may be more punctate or blotchy in appearance.
Occasionally it is papular. The rash often fades on
pressure, but this depends to some extent upon the
intensity of the injection. The exact appearance of the
rash is by no means constant. Its distribution alse
varies a good deal; the most common type 1s a uniform
scarlet rash, which appears simultaneously all over the
body. In some cases, however, the rash is more limited
in 1ts distribution, and may be confined to the buttocks
and flexor aspects of the thighs, or to the skin over the
joints of the extremities, around the ankles, knees, and
wrists. Most commonly the rash only lasts for a few
days, and then fades away ; occasionally it may persist
for a week or even longer. Desquamation often occurs,
and especially if the rash has been at all severe. Slight
albuminuria 1s sometimes present for a few days in the
more severe cases.

In the worst cases all the symptoms of septiceemia
develop, and the patient soon sinks into a typhoid state
and dies. In the mulder cases the rash lasts for a few
days, accompanied by an elevated temperature, but often
by very few other constitutional symptoms, and then
clears up, and the patient makes a good recovery.
Almost any degree may be seen between these two types
of case. Septic rashes are much more often seen in
children than in adults. In children a very mild degree
of sepsis is often followed by a rash, and frequently the
rash is almost the only symptom present. It is quite
common to see a child, as the result of some septic
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infection, such as the opening of an abscess or the
presence of an infected wound, develop a searlatiniform
rash and perhaps a temperature of 103° F., and in twenty-
four hours or forty-eight hours to see the whole of the
rash disappear and the temperature come down to
normal.

As regards the condition of the wound : there are often
no signs of sepsis in it at the time when the rash
first appears; it may be a little puffy round the edges,
but often there is little more than this, and sometimes
there is nothing to be seen at all. Later on the wound
usually gets into a sloughy condition, or breaks down
and suppurates.

The argument often nsed against the diagnosis of the
rash as septic, that the wound does not show signs of
sepsis, or only shows them slightly, is quite fallacious.
It must be remembered that the appearance of a septic
rash after an operation is evidence of a general septic
infection in contradistincton to a local infection, and
that therefore the wound itself, which is the site of
infection, does not always break down or show signs of
sepsis.

General septic infection only occurs in the cases where
the local resistance to septic org is absent or
insufficient ; and since pus in the wound is the result
of local resistance, one would not expect to see the wound
break down to any marked extent in these cases. And,
in fact, it may be stated as a rule that in those cases
where, after an operation, general infection of the blood
occurs as manifested by the appearance of a rash or other
constitutional symptoms, the wound shows little or no
evidence of sepsis. And the more severe the general
infection, and the more rapid its onset, the less likely is
the wound to show marked signs of sepsis. There is,
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however, another class of case in which the wound first
breaks down and suppurates, and then later on, the local
resistance to the action of the septic organisms proving
insufficient to protect the body from general infection,
general infection takes place and a rash develops; in this
class of case the rash will, of course, not appear for some
time after the operation. '

The diagnosis is often a matter of very considerable
difficulty. The conditions under which the rash appears
—that is to say, within a few days after an operation—
should make one suspicious of sepsis, and cases should
not be called scarlatina and removed to a fever ward
without strong evidence in favour of scarlet fever and a
history of possible infection. If there is much doubt as
to whether the case is one of scarlet fever or sepsis, the
patient should be isolated as far as possible for a few days,
when the diagnosis will probably be cleared up. The
so-called strawberry appearance of the tongue'which is
seen in scarlet fever is not seen in cases of sepsis, though
the tongue is furred.

The following are some of the points which may belp
in distinguishing a septic from a scarlet fever rash:

1. The premonitory febrile symptoms are usually
absent, the rash being the first thing noticed in most cases.

2. The distribution of the rash is irregular ; it appears
often simultaneously all over the body, and not, as in
scarlet fever, on the neck and face first.

3. There are no throat symptoms, except in those cases
where the wound is in the throat.

4. The pyrexia 1s high and of the septic type, with
often marked intermissions.

Subsequent peeling is wo proof of scarlet fever, as it
not infrequently occurs in the cases of undoubtedly septic
rash.



Post-Operative Rashes 133

The following are good illustrative cases of septic msh
following operations:

A child was operated upon for carved tibiz; the right tibla was
divided on November 15, and the Jeft on the 2and  On the 271h
the child developed o scarlet rash all over the body. The wound
in the right leg was found to be swollen, and it subsequently broke
down and suppurated On December 1 the rash had cleared up,
and the patient was peeling frecly all over the trunk and right leg
This child was in & ward with twelve other children, none of whom
developed scarlet fever, 5o that there could be no doubt as to the
rash being septic.

A boy of sixteen had the tendons at the back of the ankle divided
for talipes. Two hours after the operation he had a shivering fit.
The next mornmg he was hot and flusbed, and had a temperature
of 101° F  The chest and limbs were covered with a mottled, rose-
coloured rash, which disappeared on pressure Forty-eight hours
nfter the operation the rash had commenced to fade away The
temperature was 101° F. and the pulse 126, On the following day,
three days after the operation, the rash had disappeared. The
temperature was 100° ¥ On examining the wound, it was found that
the skin round 1t was red, swollen, and very tender, and the foot
and agkle were edematous, On the seventh day after the opera-

tion all the symptoms had cleared up, and the patient made a good
recovery.

The following is a good example of a doubtful case, in
which the diagnosis was difficult :

A boy, aged six, had an exostosis removed from the lower end of
the femur. Thirty-six hours after the operation his temperature
went up to zor°2° F,  Forty-e:ght hours after the operation the tem-
perature had risen to 104" F , and he was in a state of high fever, with
a flushed face, rapid pulse (156), and quick, shallow respiration.
The whole of the body and hmbs were covered with a bright,
scarlet, punctiform rash, fading on pressure, and not elevated or
perceptible to the touch. The tongue was furred and the pharynx
was congested The wound at this time was swollen round the
edges, but otherwise showed no signs of suppuration  On the
fourth day a bright erythematous patch was noticed on the back of
the left wnistjownt, On the fifth day the rash was the same as
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before, but there was in addition extreme hyperasthesia over the
whole body, and the patient complained of pan in the wound On
the sixth day a trace of albumin was found for the first time in the
urine, On the eighth day both elbow-joints were painful and
swollen, and the patient complained of pain in the knees At this
time the wound was very foul and sloughy, and contained some
very feetid pus, On the tenth day the rash had faded slightly, and
there was commencing desquamation on the chest and face The
ingmnal glands were enlarged, and there were pyzmic abscesses in
several places. The patient died in the afternoon

At the post-mortem the elbow-joints and knees were found to
contan pus, and there were other signs of pyzmia.

ScarLet Fever roLLowine Qrerations.—There have
been a considerable number of cases reported from time
to time of scarlet fever following an operation. Many of
these cases are certainly not scarlet fever, but cases of
sepsis which have been mistaken for scarlet fever. Ttis
sometimes extremely difficult or even impossible to dis-
tinguish between a genuine attack of scarlet fever follow-
ing an operation and a septic rash, In some of the
cases, however, other persons who have been in attend-
ance on, or in contact with, the patient have subse-
quently developed scarlet fever, and thus the infective
nature of the rash has been conclusively proved.

Operations upon the nose and throat—such as for the
removal of adenoids, tonsils, etc., and operations for cleft
palate—seem to be those most commonly followed by an
attack of scarlet fever. Quite a large number of cases
seem to have followed the operation for adenoids. The
source of infection has not always been clear. In some
cases it has afterwards been found that the room or house
was infected, or that the patient had come into contact
with infected persons just prior to the operation, or even
that the operator was the source of infection, as in a case
quoted by the late Sir James Paget,
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The late Dr. Washbourne, in an article on this subject,
in which he quoted several cases, stated that he thought
the organism or infective virus of scarlet fever remained
dormant in the mouth, and that the tranmatism caused
by the operation allowed of its entry and development,
This is a similar view to that of the late Sir James Paget,
who said that the operation, by lowering the patient's
resisting power, allowed of the development of an other-
wise dormant virus.

Another view which would seem a very probable one
in many cases is that the virus of scarlet fever finds an
entrance by the wound at the time of the operation in
the same way that septic infection occurs. This view
will account for the very short incubation period in these
cases of postoperative scarlatina, owing to the more
direct method of entry of the virus into the system.
That this view is the correct one—in some cases, at any
rate—is supported by the fact that occasionally the rash
starts in the neighbourhood of the wound, and then
spreads over the rest of the body.

The type of scarlet fever which follows operations seems
to vary somewhat from that seen under ordinary circum.
stances, the characters of the attack being apparently
modified by the conditions under which it occurs. Thus
the incubation pentod 15 often very short. In a series of
sixty-three cases collected by Edward C. Stitling the
commonest time for the appearance of the rash was two
days after the operation. The value of this series of
cases is, however, very doubtful, as there are a great
many cases included in the series, if not the majority,
that are really septic cases. An analysis of the un-
doubtedly scarlatina cases, however, shows that the time

at which the rash appears is often very short—two or
three days in many cases, and as short as twenty-four
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hours in a few. Most of the other variations that have
been described seem to be the result of the inclusion of
septic cases among those of genuine scarlet fever, and
therefore but little value can be attached to them.

Rasues pue 10 Enemata.—These are not at all un-
common, and it 1 most important that they should be
recognized, as otherwise they may be confused with septic
or scarlatinal rashes, and cause considerable confusion.
The practice of giving an enema just before an opera-
tion is now so usual that it is not uncommon to see a
rash follow an operation, and be mistaken for the onset
of septiceemia or scarlet fever, when it is really dueto the
enema that was given before the operation. The rash
generally makes its appearance very shortly after the
injection, usually in from three to twenty-four hours.
The most common time seems to be about twelve hours.
The rash lasts from two to four days, and then gradually
fades away.

The distnibution of the rash is very variable; it'may
be evenly distributed over almost the whole body, or it .
may be confined to certain parts. The buttocks and
thighs-—especally about the mper aspects—and over the
sacrum are perhaps the most common places for the
rash to appear, and it is here that jt is usually best
marked and thickest. The rash often appears on the face,
and sometimes on the arms and upper part of the chest.

The type of the eruption also varies a good deal.
Dr. Monro describes three types of rash from enemata :
(1) The scarlatiniform ; (2) the measly ; and (3) the urti-
carious. More than one of these types may, however, be
present at once, or the rash may start as one type and
subsequently change to another.

There is usually no itching in the first two types, but
the urticarious form 1s, as a rule, accompanied by very
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severe itching. Very rarely desquamation follows the
rash. The rash most commonly seen is a bright
erythema, which fades on pressure. Itis usually patchy,
and often much more distinct in some places than others.
The spots are sometimes raised, and the similarity to
measles may be close.  As a rule, the rash is nat accom-
panied by any pyrexia, but ionally the temperature
is raised for a time. In some of the recorded cases the
onset of the rash has been accompanied by sickness and
vomiting. The diagnosis is often very difficult when the
rash first makes its appearance. The cause may, how-
ever, be suspected when a rash appears within twenty-
four hours of the administration of an enema, and is
not accompanied by pyrexia and other constitutional
symptoms.

The cause of enema rashes is somewhat doubtful. It
appears to occur only after large injections, and is not
seen after the use of suppositories or small enemata.
Soap enemata, and especially enemata made from hard
soap, seem to be the most common cause of the rash.
Soft soap, when used to make enemata, seems to be much
less liable to give rise to a rash, Turpentine enemata
#lso occasionally cause a rash., It has been supposed
that the cause of the sash is the absorption of fecal
matter by the intestinal wall as the result of solution by
the enema It appears more probable, however, that the
material composing the enema is the responsible agent,
No treatment is, as a rule, called for, Subsequent
enemata may cause a reappearance of the rash, or they
may be quite unaccompanied by any further trouble,
When there is severe itching, as is often the case in the
urticatious form of the rash, a weak lotion of carbolic

acid should be used to bathe the skin. This will generally
relieve the itching
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Illustratsve Cases.—E G, a woman, aged thirty, was operated on
for the removal of a lipoma on January r5. She had been given
an enema of hard soap and water (16 ounces) five hours before the
operation. Three hours after the operation she was seen to be very
flushed, and on examination 1t was found that she had a bright ery-
thematous rash on the face and limbs and a Jarge part of the trunk.
‘There was no rtching, and there were no symptoms except the rash
The temperature was normal, The rash lasted for two days and
then faded away, having entirely disappeared by the 19th

Miss M. was given an enema comsisting of 2 pints of soap
and water at g am, on November 23, At 12.30 chloroform was

d d, but no was p d. At 7 pm. the
same evening she complained of headache, and had a shivering fit
The temperature was normal. Durng the evening she developed
a red rash on the neck and greater part of the trunk, which was
accompanted by itching During the mght the patient vomited
On the following day there was a profuse red eruption all over the
body. The temperature1in the morning was gg°4° F., and in the even-
ing 1t rose to 99'8° F.  The pulse was also rapid (102)  On the 25th
the temperature was normal, and did not again rise, and the patient
felt quite well The rash was still present, though fading, On the
26th the patient was quite well, and the rash had almost gone,

Herres FoLLowING OPERATIONS,—Several cases bave
been recorded where an attack of herpes, accompanied
by a high temperature, has followed an operation or even
the passage of instruments into the bladder. In most of
the cases the herpes made its appearance in crops of
vesicles on the neck and face, and around the mouth,
In many of the cases there appears to have been some
septic infection.

ETHER Rasn.—This rash often makeés its appearance
during the administration of ether. It is a bright roseo-
lous rash, and best seen on the face and chest, though
often also present on the imbs, It usually disappears
very quickly.

ErvsipELAs.—This 1s now a very rare sequel to opera-
tions, but is still sometimes seen.
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Drug-Polsoning.

Cases of poisoning from the excessive use of antiseptics
have been recorded from time to time, and the possibility
of such an occurrence should be borne in mind. These
cases often give rise to a great deal of difficulty in
diagnosis, as the symptoms are often put down at first to
some plication of the operation, and poisoning is not
suspected. Many of the cases follow the usc of dressings
saturated with strong antiseptics and kept damp by
placing oilsilk or jaconet over them, such, for instance,
as may be used for preparing the skin previous to opera-
tion. Of course, the larger the area of skin so covered,
and the longer the time that the skin is subjected to the
action of the antiseptic, the more pronounced will be the
result.

Poisonous symptoms may follow the packing of large
cavities with antiseptic gauze or washing out large
cavities with strong antiseptic solutions, especially it
care is not taken to remove the antiseptic afterwards.
Poisonous symptoms are much more liable to follow the
use of antiseptics in children than in adults, and patients
whose kidneys are not working properly are more prone
to develop symptoms from comparatively small quantities
of antiseptics than those whose renal organs are sound.
Again, some individuals seem much more susceptible to
certamn drugs than others.

Topive Sorution,—This also causes blistering of the
skin, resulting in the epidermis peeling off over most of
the area to which the iodine has been apphed. Iodine
should not be applied to the scrotum or to areas, such as
the axillz, where the skin is very loose  Where blister-
ing has occurred, the best dressing is sterilized stearate

of zinc powder or sterilized vaseline,
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IopororM PorsoNing,—This may follow the packing
of a large cavity with iodoform gauze or the use of Byp
in the treatment of tubercular joint affecttons. The
chief symptoms in the acute cases are a very high
temperature (104° to 107° F.), accompanied by cerebral
disturbance, either in the form of delirium, mania, or
coma. The pulse is rapid, and in the fatal cases the
patient soon passes into a condition of collapse, followed
by coma and death. In addition, the pupils are generally
contracted, and there may be hzmorrhage from the
rectum. The symptoms usually come on within twenty-
four hours. In the chronic cases there is disturbance
of digestion, loss of appetite, insomnia, vertigo, with a
rapid pulse and a raised temperature,

As soon as the symptoms show themselves, any iodo-
form-gauze packing, if present, should be removed and
the cavity washed out with a solution of bicarbonate of
potash, which is said to act as an antidote. The same
drug may also be given by the mouth.

Illustratie Case —F, W., aged fifty-two, was operated upon for a
large hydronephrosis of the right kidney. The kidney, or what was
left of 1t, was shelled out of its capsule as the intestines and other
viscera were firmly adherent to the latter. The walls of the cavity
were strtched to the edges of the abdominal wound, and the cavity
itself was packed with 10doform gauze A very large quantity of
the gauze had to be used. The operation was a very severe one,
but the patzent rathed as well as could be expected, after being
transfused with normal saline and having an njectiort of strychnine,
Next day she was comfortable, and her condition was good Her
urine was normal, containing no albumm, and being normal 1n
quantity as far as could be estimated

At 11.30 p.m her pupils were noticed to be contracted. Up to
JAis time she bad bad no morphia. Later mn the evening an
injection of 3 gram of morphia was given to secure sleep and
allay the restlessness which was present. She slept all night, but
at 5 am, her temperature was found to be 105" F,, and she was
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drowsy and could not be aroused The pulse was very rapid, and
there was some twitching of the muscles of the face  The pupils
were still more contracted than on the previons eveming  At7am.
the temperature was 1o7* . This was reduced by sponging to
102* F. She was very hot and perspiring freely The pulse was
almost imperceptible, and very fast. There was marked twitching
of the fingers and facial mascles She had some hamorthage from
the rectim  The case was thought to be one of fodoform poisoning,
and the ganze was all removed from the wound, and the cavity
washed out with a solution of potassinm bicarbonate (20 grains
to the ounce), She also had 20 grains by the mouth, The
temperature again went up to zo4” F., and remained up tll death,
which took place a few hours later from heart failare,

Carsoric Acip Poisoning.—The symptoms usually
come on within a few hours of the application of the
dressing or compress; the initial symptoms are commonty
drowsiness and pallor. The respirations are markedly
affected as a rule, there may be dyspneea, or the breath-
ing may be laboured or stertorous—the chief symptoms
seem to be due to the action of the drug on the central
nervous system—sooner or later there is complete coma
with muscular relaxation: the pupils may be contracted
or normal. The urine 15 turned a dark olive-green colour,
and its specific gravity is increased. It is said that a
pr y sign of poisoning is the disappearance of
sulphates from the urine, the absence of all sulphates
being a sign of danger. The prognosis is favourable, the
symptems usually passing off, after the cause has been
removed, in the course of a day or two.

Lysol, if used too strong, may also cause symptoms of
carbolic acid powsoning, and I kave known it produce
these symptoms when used as an enema,

Tustrative Case.—- The patient was a child, aged four years An
©peration was going to be performed to get nd of the deformity
of genu valgum, and to prepare for this the skin of both legs was
thoroughly cleaned up and a compress of 1 in 40 carbolic acd
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applied to most of the skin of the lower extremities. Six hours
later it was noticed that the child was rather sleepy, but nothing
was thought of 1t, Soon after this it was fourd that the child
was in a comatose condition. She could not be aroused, and the
muscles were relaxed. There was, however, slight response to
stimulation, The skin was cold and very pale. Respiration was
rather rapid—abont 36 The pulse was 180. The kneejerks
were absent The pupils were normal in size, and reacted to light
Some urine which was drawn off was found to be of a greenish
colour and of a specrfic gravity of 1,022
Carbohe acid i was and the p:

removed Salme p were i d and
given, Recovery took place slowly in the course of about two
days, but the urme remained green and the pulse rapid for a

day or so.

PercHLORIDE aND BiNIoDIDE OF MERCURY POISONING.
—The symptoms are the ordinary ones of ptyalism.
There is generally marked gastro-intestinal disturbance,
especially diarrhcea; vomiting may also be present.
Salivation 1s often a marked symptom. Suppression of
urine sometimes occurs, and is a very dangerous com-
plication. The pulse is feeble and quick. The symptoms
often vary very considerably in different cases, but if the
condition is thought of, there is seldom any great difficulty
in arriving at a correct diagnosis. The treatment should
be directed to washing the drug out of the system by the
use of saline purgatives and large draughts of fluids.

PoisoNING FrROM STRYCHNINE oR Nux Vomica—
This may occur if large repeated doses of strychnine
have been used to treat shock. As the patient recovers
from the shock the drug begins to act and, having a

wve action, prod P symp
Agart from overdosage, hawever, there are certatn in-
dividuals who are particularly susceptible to even small
doses of nux vomrca. Such individuals get violent
purging and other alarmng symptoms if this drug is
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administered. I remember the case of a man who had
been operated upon for piles, in whom a single dose of a
tonic conmtaining 5 minims of tincture of nux vomica
produced violent purging and severe constitutional
symptoms. A minute dose of strychnine given to this
patient on another occasion caused the same result. I
have also seen other similar cases.

It is, of course, not possible to prevent this, but when
a patient after an operation develops inexplicable
symptoms, one of which is purging, it is advisable to
inquire if strychnine in any form is being given.

The remedy is, of course, to stop the drug and give
morphia.



CHAPTER X

OPERATIONS ON THE MOUTH, NOSE, AND
PHARYNX

Removal of Adenoids.

CompricaTIONS.—(1) Severe sepsis, followed occasionally
by septic pnenmonia; (2) severe septic throat due to
diphtheria or scarlet fever; (3) septic rash; (4) acute
otitis media.

Complications after an operation for the removal of
adenoids are but rarely seen, but when they occur they
are often grave ; this is all the more unfortunate, as the
operation is usually considered to be a very simple one.
In order to avoid these complications as far as possible,
it is particularly desirable that the patient should not be
operated upon unless the throat is in good condition at
the time, and the patient has not recently been exposed
to the bad effects of unhealthy surroundmgs, or is likely
to be exposed to them afterwards. With this object
i view 1t is an excellent plan to have any bad and
especially septic teeth removed before the operation, and
to let the patient have the throat sprayed with some
suitable antiseptic for a day or two previous to the
operation. The greatest care should always be taken to
see that the patient bas not recently been subjected to
any risk of catching scarlet fever, diphtheriz, or any

44
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other fever. After the operation is over the p.-n'itnl
should be kept in bed for twenty four hours, and provided
with plenty of clean pocket-handkerchiefs on which to
blow his nose. It is advisable in private cases to warn
the parents that the child may vomit some blood occa-
sionally for the first twenty-four hours, as otherwise this
may give rise to the idea that the child is bleeding, and
cause considerable alarm.  Care must be taken to see
that the patient is not put in a draught; a stuffy room is,
however, to be particularly avoided, Some light food
may be given in about two hours after the operation.
No particular diet is necessary, but, as a rule, semi-
solids, such as custard, bread-and-milk (boiled), thick
soups, etc,, are more easily swallowed than fluids. On
the day following the operation the throat should be
sprayed with some suitable antiseptic, such as one of the
following :

B Sodx sulph. .

- 3lss. B Sodxsulph - i
Hydr 10didi rubri - grs. i1, Sodz bicarb - grs x
Sodetodidr - - grs i Glycerine of car-
Aquamdestil, - ad O1. bolic acid - mxl
Aquam desudl - ad Qi
B Sodmsulph - . 5
Samstas - - . zm B Listerine - - Zw
Aguam destill - adO1 Agquam destill - ad Oss,

or, if the patient is old enough, he should be made to use
the same solution as a gargle; this helps to get nd of any
accumulated blood or mucus at the back of the throat,
fmd at the same time tends to keep the latter free from
infective matertal. The throat should be sprayed or
gargled before and after each meal for the first week after
the operation. Anything in the way of syringing or

praying the naso-pharynx 1s generally better avoided, as
t increases the danger of middle-ear trouble.

10
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If 1t 25 thought advisable to syringe the naso-pharynx,
care must be taken that the fiuid is not injected forcibly,
and that a free exit is allowed for its escape.

A saline purge should be administered on the day
following the operation, and repeated, if necessary. The
patient may be allowed to get up on the day after the
operation in uncomplicated cases, but should be confined
to one room, if possible, for two or three days. For the
first day or so, and sometimes for a week after the opera-
tion, the symptoms of nasal obstruction often persist,
owing to the swelling of the mucous membrane which
takes place. At the end of this time, however, it is of
great importance to make the child do regular respiratory
exercises, so that he may get accustomed to breathing
properly through the nose. The child should be made
to close the mouth and breathe entirely through the nose
for five or ten munutes at a time; this should be done
two or three times a day, and the child encouraged to
breathe as much as possible through the nose at all
times.

In cases where it 1s difficult to get the patient to da
this properly, owing to lack of intelligence, etc., a good
plan 1s to fix a prece of oil-silk over the mouth by tapes
round the head, for an hour or so daily, so as to oblige
the child to breathe through the nose. These exercises
must be continued until the child has got into the way of
carrying out normal respiration with the mouth shut. 1
previous to the operation the child has got into the habit
of pronouncing words it a nasal manner, as is almost
always the case when there is pronounced obstruction
he must be carefully taught to pronounce these words
properly, repeating them over and over again until the
proper sound is obtained. The importance of these
exercises of breathing and speaking must not be under-
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estimated ; children who have suffered from adenoids for
any length of time have contracted the habit of breathing
through the mouth and speaking in an incorrect manner,
and it is not to be expected that the mere removal of the
growths will remedy all this unless care and patience are
exercised in breaking the child of the habit. And, more-
over, it is only by carefully teaching the child nasal
Dbreathing and stopping habitual mouth breathing that
auny guarantee against a recurrence of the adenoids can
be secured.

If the naso-pharynx b septic, panied by
foul smelling breath, and perhaps a high temperature,
the naso-pharynx should be irrigated with a nasal douche
two or three times a day, warm water, or water to
which a little bicatbonate of soda has been added, being
used for the purpose; the fluid must not be allowed to
flow in under pressure, but should flow gently in at
one nostril and out at the other, the patient being in.
structed to breathe through the mouth meanwhile. A
purge should, of course, be administered at once, and
small doses of guinine and iron are sometimes useful.

If symptoms of otitis media develap after the operaticn,
a blister or leeches should be at once applied behind the
affected ear, or hot fomentations repeatedly applied to
that side of the head. The naso-pharynx must alsa be
irrigated. If suppuration occurs in the ear, the case
must be treated as an ordinary case of otitis media.

Children who have just undergone the operation for
adenoids seem especially liable to catch diphtheria or
scarlet fever if they are subjected to any infection, and
when they contract one of these diseases under such
circumstances it is a very serious matter. Care must,
therefore, be exercised to prevent as far as possible any
chance of the chuld contracting them. An aftack of
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influenza may supervene upon an operation for adenoids,
and when this occurs there may be considerable difficulty
in correctly diagnosing the symptoms, which may be very
alarming at first,

The appearance of a tash after an operation for the
removal of adenoids or tonsils seems to be commoner than
is generally supposed. In an analysis of sixty such cases
made by Dr. Wyatt Wingrave,* he found that a rash
appeared in about 2 per cent. of all cases of operation for
tonsils or adenoids. In only four out of the sixty cases
was the rash proved to be scarlet fever, in one case it
was diphtheritic, and in the remainder it appears to have
been septic in origin. In a large number of the cases
the rash was not accompanied by any other constitutional
symptoms of sepsis. The rash generally appears on the
second or third day, and lasts about four days. In four
out of the sixty cases the rash was followed by acute
inflammation of the cervical glands.

On the fourth or fifth day after the operation the
Eustachian tube should be irflated by means of Polt-
zer's bag, and this should be repeated daily for three or
four days, and for longer in cases where there is any
marked deafness associated with the adencids. Or, if
the child 1s old and intelligent enough to understand, he
may be shown how to inflate the Eustachian tubes for
himself by holding his nose and forcing the air into his
pharynx. Of course, if there is any sepsis after the
operation, the use of the Politzet's bag must be deferred.
In all bad cases of adenoids it isa good thing to insist on
the child doing daily respiratory exercises, with deep
breathing, for some months after the operation.

® Medical Press and Csyeular, January 27, 1904,
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Removal of Tonslls.

The complications are practically the same as in the
case of adencids, except that otitis media does not occur.
The after-treatment is also the same, As in the case of
adenoids, the throat should be sprayed for the first few
days after the cperation at frequent intecvals. Gargling
is usually impossible, as the throat is too sore. On this
account alsa swallowing is more painful, and while this
is the case the patient should be given such things as
jellics, custard, bread-and-milk, etc., as these are often
swallowed more easily than fluids. A condition very
closely resembling ordinary follicular tonsillitis sometimes
occurs ob the raw surface pfter the removal of the tonsils.
It should be treated as for that affection by chlorate of
potash, gargles, etc. Chlorate of potash internally is
often very useful in these cases:

B Pot, chlor. - - . - - gr.v.
Aguam menth pip. -~ - - - ad 3
Sig.. Three times a day.

or the following mouth-wasb may be used, and some of
it swallowed :

B Pot.chlor. - . . R . gr vii
Tinet ferri perchlor. . - - mz
Glycerim - - - - -5
Aquam menth pip - - - addt

There is one point of considerable importance in the
after-treatment of both adencids and tonsils which must
be kept 1n mind : the patients are often in weak health,
and the enlargement of their tonsils, etc, is largely the
result of their constitutional condition, and therefore care
must be taken after the operation to improve their general
health. If possible, they should be sent away for a
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change of air, preferably to the seaside, as soon as they
have recovered from the operation—i.c., in about a week
or ten days' time.

Tooth-Extraction, ete.

It is not usually considered necessary to pay any atten-
tion to the wound after the extraction of teeth, except in
the event of hmmorrhage proving troublesome. This
carelessness is not, however, justified; sepsis not infre-
quently occurs, and there are many recorded cases where
the most serious results have followed from this cause.
Lately, considerable attention has been paid to oral sepsis
and its results, and it seems probable that it is answer-
able for many more diseases than had previously been
supposed  Some attempt, therefore, should be made, by
the constant use of mouth-washes, etc., to keep the mouth
clean for the first two or three days after teeth have
been extracted. One of the best preparations for this
purpose is phenate of soda (about 1 drachm to the pint).
This has the double advantage of keeping the mouth
clean and relieving the pain after extraction, A solution
of Milton, 5i. to the pint, makes an excellent mouth-
wash, but is unpleasant to the taste. A very excellent
mouth-wash in all septic conditions of the mouth, and
one which can be used after extraction, is the following:

B Alcohol - - . - . 100 parts
Tinct rhatany - . R . 40
Acid benzoic - . . . 8.
Saccharine - - . - 4
Ole menth pip, - . . . ipart

Oles cianamomi - - - - o
Sig : Fufty drops to half a pint of water.
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Operations on the Tongue, ete.

CompricaTions.—(1) Sloughing and hiemorrhage;
{2) septic pneumonia ; (3) cdema of the glottis; (4)
cellulitis, etc.

A certain amount of sepsis often accompanies these

operations, and is quite unavoidable; but much may be
done to reduce it. It is very important that before the
operation any decayed or septic teeth should be removed,
and the mouth and throat well washed out with some
suitable mouth-wash for several days prior to the
operation. The most effectual way of keeping the
mouth clean after operations upon the tongue is to make
the patient lie right over on his side, so that the fluid
cannot get into his throat, and then to gently irrigate the
oral cavity with warm boracic, or other suitable solution.
If this is done with care, the month and stump of the
tongue can be very effectually cleansed without any dis-
comfort to the patient, and without causing coughing.
The irrigator should be provided with a glass nozzle, and
very hittle pressure should be used. A syringe may be
used instead, if desired. The mouth should be frequently
irrigated out in this way during the first few days after
the opesation.  After this the patient may ninse the mouth
sut for himself in the ordmmary way. The alcoholic
mouth-wash already mentioned (under * Extraction’) is a
very good one n these cases. The patient should be
nursed in a sitting position, well propped up with pillows.
This position tends to prevent congestion of the lungs,
and also prevents the stump of the tongue falling back
and obstructing the air-passage, which, if 1t has been
freely cut away from the floor of the mouth, 1t 1s apt to
do in the prone position.

The patient should be fed after the operation by

means of 3 feeder with about 3 or 4 inches of india-
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rubber tube attached to the nozzle The end of the
tube is passed to the back of the throat, and the feeder
gently tilted up. For the first day or so the diet has to
be fluid only, but after that semi-solids can usually be
taken. A calomel or saline purge should usually be
given on the day following the operation. For hzmor-
thage after operations on the tongue, see p. 62,

Operations on the Nose.

All that has been said in conmection with adenoids
also applies here. The treatment of hzmorrhage after
operations on the nose has already been described in the
chapter on hazmorrhage, A piece of gauze kept over
the nose, and damped occasionally with some volatile
antiseptic, is of assistance in preventing sepsis in some
cases, especially after removal of the turbinates. Per-
sistent sneezing is a curious complication that some-
times occurs after operations on the nose. This may
prove extremely troublesome. If it continues for any
length of time, the best way of treating it is to
pamnt the nasal cavity with a solution of cocaine, or
cocaine and suprarenal extract. It may also often be
stopped by simply syringing out the nose with warm
water. As a rule, after operations on the nose, one or
both nostnls are left plugged. The plugs will either
consist of gauze or pieces of rubber sponge. The plugs
are generally removed in forty-eight hours, and after this
the patient 1s allowed to breathe through the nose. The
patient should be told on no account to attempt to blow
his nose during the first day or two. If crusts form in
the nostrils and obstruct the passage, they should be
carefully removed by soaking them till they are soft, and
then enopeed away.,



CHAPTER XI
OPERATIONS ON THE HEAD

Operations on the Brain: Trephining, etc.

CoxrpLicaTions —(1) Hernia cerebri; (2) cedema of the
brain.

After any operation on the brain, the patient must be
kept as quiet as possible, preferably in a darkened room,
and anything that may tend to excite the patient, such
as visits from friends, etc., prevented. The bowels should
be kept acting freely by the administration of calomel,
The use of alcohol in any form must be avoided In
cases of trephining for heemorrhage on to the dura mater,
the patient need not be subjected to so much restraint,
and, as a rule, he may be allowed to sit up soon after the
operation; in these cases it may be assumed that the
patient is well as soon as the wound has healed. In-
flammation, if it occurs after these operations, will
usually show itself by a high temperature and symptoms
of increased intercranial tension on or about the third day
after the operation.

After operations in which the dura has been opened,
drainage 1s generally provided for by means of flat pieces
of thin rubber. These drains can usually be removed

in twenty-four hours after operation, unless sepsis was
present 1n the first instaoce.
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If shock occurs after an operation on the brain, it is
best treated by small repeated doses of morphia rather
than by stimulants.

After any operation on the brain-tissue, it is most
important to insist on the patient abstaining from any
form of mental strain for some months after the operation
At first reading should be forbidden, and later only
allowed in moderation. A complete change and rest for
some months is very important in most of these cases.

Hernia cerebri is caused by unrelieved tension 1n the
brain, and is generally the result of sepsis; the cause of
the tension should therefore be nvestigated, and, if
possible, removed, when the hernia will probably dis-
appear Not infrequently pus will be found in the
interior of the hernia, or a superficial abscess will be
found beneath it. The hernia itself consists mainly of
granulation tissue, and contains very little bramn sub-
stance, so that there need be no hesitation in scraping it
away and applying pure carbolic acid to the stump. This
requires no anzsthetic, as the protrusion is insensitive.
The hernia may be treated by applying pressure over
a piece of sterilized tin-foil.

Hare-lip Operations.

CoMPLICATIONS. — (1) Bronchitis and pneumonia;
(2) diarrheea ; (3) sepsis; (4) dyspneea and asphyxia.

A low form of sepsis sometimes occurs after these
operations, especially when it has been necessary to
interfere with the bone in any way. Care must be taken
to keep up the strength of the patient under these circum-
stances, and to keep the mouth as clean as possible. In
very young infants who have had a large cleft closed by
operation there is danger of sudden death from asphyxia
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soon after the operation, and this should be borne in
mind. The nasal passage in young infants is often too
small to be used efficiently for respiration, and it easily
becomes blocked up with secretion; the sudden great
diminution in the size of the oral cavity may result
in sudden dyspnen some hours after the operation.
The nurse should be instructed to watch for any diffi-
culty in the breathing, and to depress the lower lip of
the nfant from time to time so as to allow of a free
entry of air, or the lower lip may be held down by apply-
ing a piece of plaster until the child has had time to
become accustomed to the new conditions.

If hare-lip pins have been made use of, they should be
removed on the second day after the operation ; if fish-gut
or silver wire has been used for the supporting sutures,
one of them should be re-

moved on the third day and f\-‘\

the other left for a day or /

so longer, The fine sutures ( AN AN \
used for approximating the . — ,..?\\
edges of the wound should B rﬁ’

not be removed for a week,
unless they are causing
stitch abscess, when they
must be removed at once.
While examining of re-
moving stitches, the cheeks Fic 18

must be held together so as to prevent the wound being
subjected to any tension.  After the stitches or Pins are
Temoved, a piece of adhesive plaster, cut with a narrow
bndge to go over the upper lip, and expanded ends to
ﬁt. on to the cheeks, must be put on firmly so as to
bring the cheeks together and

on the wound (Fig. 18).

D=7

prevent any tension coming
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Cleft Palate.

Comrrications,—(1) Whooping-cough; (2) exanthe.
matous fevers; (3) diarrheea.

After the operation the child’s hands should be secured
either by applying splints or by wristlets attached to
a broad piece of webbing fixed across the bed; if the
child can be constantly watched by a competent at-
tendant, 1t is better to dispense with this restraint,
as it tends to make the child restless, and may lead to
crying. Nothing should be given by the mouth for three
or four hours after the operation, and for the first forty-
eight hours only barley-water and albumin-water or milk
allowed ; rectal feeding may be added if necessary after
this, and for the first week the diet should be confined to
soups, broth, egg and milk, etc., and then jellies, light
puddings, and food which does not need mastication for
a week more. If the child is old enough to understand
and do what it is told, the mouth should be syringed out
or sprayed with some mild antiseptic lotion several times
aday. If this procedure leads to any strugglng, or the
child is too young to keep quiet during the process, it
must be discontinued. Everything possible in the way
of careful nursing must be done to prevent the child
from erying or being sick. If old enough to talk, the
child must be prevented from domg so. In three or
four days after the operation, 1f the weather is fine, the
patient should be got out into the open air for an hour
or two every day. It is best not to inspect the stitches
at all till the time arrives for their removal. As a rule,
some of the stitches may be removed at the end of a
week or ten days, and the remainder at the end of a
fortnight ; but unless the stitches are causing sloughing
or ulceration, it is well to leave them as long as possible.
It is usually about three weeks after the operation before

Al e 1o Grmle ynstad
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If the operation has been suceessful and the gap inthe
palate has been closed, the next thing that c:ﬂls. for
attention, and which is of the greatest importance, is t‘a
teach the child to pronounce its words properly, and this
is of still greater importance if the child has :\lre:{dy
learnt to talk and has got into the habit of pronouncing
watds wrongly. A great deal af care and patience is
often necessary; the patient should be made to sit on
a chair facing the teacher and pronounce words, and
especially those words which he has got into the habit
of pronouncing badly, after him, and at the same time
watch the way in which the teacher moves his lips and
tongue. The teacher should exaggerate these move
ments, so as to make them more obvious. Words with
sibilants and labials in them should especially be taught
with great care, as these words are the ones most likely
to be pronounced badly as the result of the cleft palate.
Nasal breathing exercises should also be carried out
daily to get the child used to breathing properly through
the nose when the mouth is shut (see under Adenoids).
After the Davies-Colley operation at least three weeksand
often more should be allowed to elapse before the stitches
in the mouth are removed ; those in the deep flap must
be left to come out 1n the best way they can. Sloughing

of the large flap need not be apprehended in this opera-
tion,

Artificial Appliances.

For Tne Rerter or Crerr-PataTe —An obturator
should only be fitted in those cases where no operation
15 possible, as, for instance, after repeated operations
have failed to close the gap, when there is not enough
tissue to close it, or when the hard palate has been suc-
cessfully operated upon, but owing to lack of tissue or
scar contraction it is not possible to close the gap in the
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soft palate. In such cases a properly fitting obturator
is necessary., There are two principles of fitting obtu.
rators—the Kingsley method, in which an ordinary
vulcanite or gold plate is fitted to the hard palate, and
to the back of this is attached a soft rubber vellum,
which fits into the gap in the soft palate and moves with
the palate muscles; and the Seursen method, in which
there is a fixed vulcanite obturator taking the place of
the hard palate. In the Seursen method the fixed
obturator fits in between the pharyngeal muscles, and
passes backwards to within $ inch of the posterior
pharyngeal wall; when the patient swallows or phonates,
the muscles close round it and shut off the naso-pharynx
from the buccal cavity. It is fixed in place by a
dental plate fastened by bands round some of the upper
teeth, The Seursen method is particularly adapted to
cases where the gap in the soft palate is very wide.
Very good phonation can be obtained by means of
these instruments, but to obtain good results it is of
the utmost importance that the patient should be care-
fully taught to speak after the instrument has been
fitted.

ArTer THE Removar or THE Upper Jaw,—The
instrument usually fitted 1n these cases consists of a gold
or vulcanite plate, to the upper surface of which is
attached a hollow obturator, made so as to fit into the
gap leit by the removal of the jaw; the plate takes its
purchase from the opposite teeth and the remains of the
hard palate. Artificial teeth are fixed to the plate, so as
to complete the upper set on the side on which the jaw
has been removed. These obturators are made of gold
or vulcanite, and should be very smooth, so as not to
cause any wntation ; the chief value of them is in pre-
venting the faling-in of the cheek, which is such a
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distressing after-result in many of these cases. By
restoring the roof of the mouth they also help phonation,
and prevent food from getting into the nasal cavities.
They should be fitted as soon as the wound has healed,
and before the parts have had time to contract and cause

deformity,



CHAPTER XII
OPERATIONS ON THE NECK

Tracheotomy and Laryngotomy.

CowmpLicaTions.—(1) Surgical emphysema; (2) ulcera-
tion of the trachea; (3) sloughing of the wound.

Surgical emphysema is either the result of a faulty
operation, or is due to the tube not being in the trachea.
If the tube is properly in the trachea and the air-way
free, emphysema cannot occur. When it occurs, the tube
must be removed and carefully reinserted, or a better
fitting one substituted. Ulceration of the trachea is due
either to the tube not fitting or to its being worn for too
long 2 time. A metal tube should not be left in for more
than a week without being changed ; at the end of that
time, if the tube cannot be dispensed with, a rubber one,
should be substituted. Many tubes are made with toa
great a curve on them, and the lower end in consequence
presses on the anterior wall of the trachea and causes
ulceration, The necks of different individuals differ
very considerably, and 1t may be necessary to try
several different tubes before one can be found to fit
well. In young children especially it 15 most neces-
sary to get a properly-fitting tube, as their tissues
will not stand pressure in the same way as adults, and
ulceration is very liable to occur from a badly-fitting
tube,

161 1z
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Sloughing of the wound may be diphtheritic or may
result from the tube pressing too tightly against the
wound., The tapes should be relaxed, and the wound
dressed frequently with ointment or gauze, a collar of
which should be kept beneath the tube. If the sloughing
tends to spread, the wound should be well painted with
carbolic acid or nitrate of silver.

After the operation the patient must be put back to
bed, and made as warm as possible. Most surgeons
have a steam-tent put round the bed, so as to keep the
atmosphere warm and moist. The value of this is, how-
ever, somewhat doubtful, as the steam seldom gets any
where near the tube, and usually expends itself in damp-
ing the tent. Fresh air is of the utmost importance, and
if the temperature of the air round the cot can be kept
up to about 60° F, and the child kept free from draughts
without the use of the tent, it is much better not to use
one. Whether a steam-tent is used or not, the tempera-
ture of the room must be kept up to 60° or 65° F., and
all draughts avoided; a double fold of gauze should be
placed over the mouth of the tube, and it is a good plan
to drop a few drops of eucalyptus oil on to the gauze
from time to time. If, however, this causes coughing, it
must be discontinued. The child should be encouraged
to go to sleep after the operation, After the difficulty
of breathing has been relieved by the operation many
children naturally fall asleep for a few hours, and they
should on no account be awakened, as it is the best
thing possible for them, Sleep is of the greatest impor-
tance, as in most cases the child is very exhausted from
the previous difficulty of respiration. The inner tube
must at first be removed every two hours, or oftener
if necessary, but the child should not be awakened for
this purpose. The inner tube must be cleaned in weak
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carbolic solution (t in 200} and replaced.  Any mucus or
membrane that is coughed up should be wiped away st
once with a clean piece of tutkey-sponge dipped ia the
carbolic soluth Hthetube b blocked with any
mucus that will not come out, 2 soft feather may be used
to remove it., The feather should, if possible, have been
sterilized by immersion in some strong casbolic solution
for an hour or more, and then the carbolic washed away
with sterile water, or the feathers may be sterilized by
boiling. Several of these feathers should be keptat hand
immersed in 2 weak carbolic solution. The feather
should be gently iuserted into the tube, and then turned
round before being removed, so as to catch the mucus, etc.
1f the breathing becomes harsh and whistliog, and there
seems to be difficulty in bringing up the secretion, the
opening of the tube must be sprayed with a solution ot
bicarbonate of soda (20 grains to the ounce) for five or
ten minutes at a time. This will Joosen the secretian ar
membrane, and allow of its being easily conghed up, or,
if desired, the solution can be applied to the trachea with
ane of the feathers. Careful nursing is of the utmost
importance in these cases; it must not, however, be
meddlesome.  Especially, the child must not be pre-
veated from sleeping.

The old adage of ‘leaving well afone’ is very appfic-
able ta these cases, and the too free use of the feather js
particularly to be avoided. 1f the breathing at any time
becomes very difficult owing to the accumulation of
mucus, etc., in the trachea and tube, this can be quickly
telieved by sitting the patient np, and propping bim in
that position with pillows. Feeding the patientis usually
a difficult matter, and must be undertaken with care.
1f P.OSSible, the patient should be propped up in a sitting
position for this purpose, and fed by means of a feeder
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with a piece of rubber tube attached to its spout, the end
of which is passed to the back of the throat. The feed-
ing must be at frequent intervals, and if there is much
difficulty in getting the patient to swallow, nasal feeding
must be resorted to at once.

At the end of the first twenty-four or thistysix hours
the outer tube must be removed and cleaned, or 2 new
one introduced. This is usually an easy matter, but it
is well to have a director or tracheal dilator at hand in
case of any difficulty arising in reintroducing the tube.
If the original tube has not got a hole at the bend so as
to allow a free air-way by the mouth, one of these tubes
should be introduced at this stage if obtainable, or a
bivalve tube may be used. If the inner tube of a bivalve
tube is removed, the patient can breathe through the
mouth if there is no obstruction. On the second day
after the operation the mouth of the tube should be
blocked up either with a wooden plug or with a piece of
wet lint for ten or fifteen minutes at a time, so as to get
the patient accustomed to breathing through the mouth
again. (For this purpose it is, of course, necessary to have
a tube with an upper opening.) Unless the cause of the
obstruction is a permanent one, an attempt should be
made to remove the tube altogether on the third or
fourth day.

Removal of the Tube.—As stated, this should be done at
the earliest possible date. A great deal of trouble will
be saved if the patient has been gradually accustomed to
breathe through the mouth by plugging up the opening of
the tube from time to time. When the tube is removed,
a pair of tracheal dilators should be at hand, so that
should any difficulty with the breathing occur, the wound
can be quickly opened. If on removing the tube spasm
occurs, the tube must be reinserted; an attempt should
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then be made to removz.: the tube while the patient
is sitting up; this will sometimes be successful. The
surgeon shonld not leave the patient after the tu.be has
been removed until he is satisfied that the patient is able
to breathe comfortably through the mouth,

If the tube has to be retaned for more than a week,
an indiarubber tube should be substituted for the metal
one; a very good tube can be constructed out of a
piece of drainage-tube (see Fig. 22). Jn iofants
especially a metal tube should never
be retaived for more than a week.
The author once saw a case it an
infant under two years of age where
a metal tube had been worn for a
fortnight, and in which the end of
the tube ulcerated into the innomi-
nate artery, and the child bled to
death in three minutes. In most
cases where there is any difficulty
in the removal of the tube, this is

Fio, 22—~DrAwiNG
. H YO0 SHOW THE
chiefly due to nervousness orAhabnt METHOD OF
on the part of the child, and is not MARING ATRACHE-
due to any actual obstruction in the ~ OToMv-Tuse ovr

oF A Fizce or
larynx; care and patience, therefore,

Draage-Tuse,
is all that 1s called for. Occasion-

ally, however, there is some actual obstruction in the
Jarynx from adhesion or granulations, and it b
necessary to dilate the trachea above the tube; this is,
however, very rarely the case. A plan which 15 some-
times useful when there is considerable difficulty in
getting the patient to breathe through the mouth is to
jutube the larynx, and then remave the tracheotomy-
tube, the laryngeal-tube being removed at the end of
twenty-four or forty-eight hours,
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Dulating the Larynx.—A Ditle chloroform is administered, and
after dilating the wound a soft catheter 1s passed up from it, asd
the end drawn through the mouth with a clip; several catheters of
increasing sizes may be in-this-way passed.through the larynx uatil
it is sufficiently dilated, or by means of the catheter 2 silk thread
can be passed through from the wound fo the mouth, and a small
piece of fine Turkey sponge tied on to the end of the thread and
drawn up through the larynx so as to clear it or break down any
adbesions; or a Macewen's tube can be made use of,

ArtrFiciat Larynx.—This is an apparatus designed
with the object of enabling a patient after his larynx has
been removed to swallow without danger of food getting
into the trachea, and at the same time, by means of a
reed fitted into the exit-tube, enabling him to speak
There are several varieties of artificial larynx, of which
probably Gussenbauer’s, or Dr. Foulis's modification of
it, are the best. They are much too complicated fo
description here, Some patients can use them with
considerable success, but a great many find that they
can get on better without ; the great difficulty connected
with them is that they are very liable to get blocked with
mucus,

Esophagotomy.

The chief difficulty in these cases is the feeding; if
possible, this should be done by nutrient enemata for the
first three or four days, and the patient not allowed fo
swallow anything by the mouth during this time, If,
however, this cannot be managed, a soft rubber tube
must be passed down the cesophagus either from the
mouth or nose, and the patient fed through it. This tube
can either be inserted each time the patient is fed, or, it
possible, it should be retained, at any rate during the
daytime, At the end of the first week or earlier, if the
wound is healing well, the patient may be allowed to
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swallow liquids in small q\mnmxes at & time, These
wounds are practically always septic, owing to organisms
getting into them from the wound, and it is necessaty to
see that there is free drainage at the most dependent part
of the wound.

Operations on the Thyrofd Gland.

Comrrications~—(1) Aphonia; (2) cellulitis of the
weck ; (3} thyroidism ; (4} tetany,
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Aphonia results from wounding the recurrent laryngeal
nerve, or from {ts beconung involved in the cicatrix. In
the first case, the aphonia will come on immediately after
the operation, and in the second, some time afterwards,

Celtulitis of the neck is a very setious complication,
and should, of course, not occur; if it does, the wound
must at once be freely opened up and drainage pro-
vided for. The possibility of thyroidism occumng after
operations on the gland must be barne in mind, The
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symptoms are similar to those of exophthalmic goitre
(without the exophthalmus), but are acute. They come
on, as a rule, at the end of the first twenty-four or forty-
eight hours after the operation; the temperature goes
up, often to a great height (103° to 105° F.), and remains
intermittent (Fig, 23); the patient becomes very flushed
and uncomfortable; the pulse is quick and bounding, and
there is often marked tachycardia ; the symptoms are very
alarming, and may easily be mistaken for the onset of
acute sepsis. The pulse and tachycardia are, however,
characteristic, and this mistake should not be made. The
symptoms, as a rule, subside in the course of a day or
two, and no harm results. Should they, however, be
serious, as 1s sometimes the case, the wound must be
opened and washed out thoroughly with sterilized water,
and then drained or packed with gauze to prevent the
secretion of the gland getting into the tissues of the
wound and being absorbed by the lymphatics. In very
bad cases transfusion may be tried. This condition of
thyroidism is rarely serious, but one or two cases of a
fatal issue have been recorded. The best method of pre-
venting toxic symptoms after partial thyroidectomy is by
giving the patient plenty of water and keeping the tissues
well flushed out, The practice at the Mayo clinic,
where large numbers of these operations are performed,
is to admunister 1 quart of saline slowly per rectum
immediately after operation, and to repeat this twice
within the next twelve hours. If the patient cannot
retain these salines, the fluid should be given subcu-
taneously. In the earlier days of the operation, when it
was the practice to remove as much as possible of the
gland, symptomslike those of myxcedema not infrequently
occurred. In these days, however, as a rule, only one
Tobe is removed, and this danger is consequently absent.
It may happen, however, that too much of the gland is
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removed, or that the part left is not functional, and then
symptoms due to absence of thyroid secretion may de-
velop. The symptoms usually come on a few days after
the operation, and often take the form of muscular spasm.
Laryngeal spasm may occur, apd cause acute dyspocea,
There may be tetany of the hands and feet, and there is
usually progressive emaciation. The best treatment is
large doses of thyroid extract, which may bave to be
continued indefinitely.

Tetany may develop after an operation for thyroid-
ectomy, and will show itself by attacks of tonic flexion,
generally in the muscles of the hands. There may
be general convulsions and high fever. The condition,
though alarming, is ot fatal. It is due to removal of
the parathyroid glands. The best treatment is adminis-
tration by the mouth of parathyroid extract, or the
surgical implantation of a parathyroid gland from au
animal into the abdominal cavity.

Operation for the Removal of Enlarged Glands.

After the operation the patient should be prevented as
far as possible from moving his head, and if the wound
is large, sand-bags should be placed for this purpose on
both sides of the head and neck. In order that the scar
may not be unsightly, the stitches should be removed in
three or four days, and the edges of the wound supported
by strips of adhesive plaster. If a tube has been put in,
it should be removed in twenty-four hours. If,as is
usually the case, the glands are tubercular, the patient
should be sent to the seaside or to a bracing climate as
soon as the wound has healed, and should be kept there
for some months.  Plenty of fresh air and good food are

most important, or more serious tubercular lesions may
supervene,



CHAPTER XIII
OPERATIONS ON THE THORAX

Amputation of the Breast.

CompricaTioNs.—(1) Lung affections ; (2) sloughing of
the skin; (3) sepsis; (4) fixation of the arm; (5) venous
stasis and cedema of the arm; (6) lymphadenoma,

If no drainage-tube has been used, the patient should
be made to lie as much as possible on the sound side for
the first twenty-four hours to prevent blood, etc., from
accumulating in the loose cellular tissue at the axillary
end of the wound. Of course, if a drainage-tube has
been brought out through the skin in this situation, there
will not be the same necessity for this position, If there
is much pain after the operation, a hypodermic injection
of morphia should be given (¢ giain). A good deal of
pain is not uncommon at first from the tension of the
sutures, especially if much skin has been removed.

There is frequently a little oozing of blood through the
dressings during the first twenty-four hours ; this should
be looked for by the nurse from time to time, and when
noticed, more wool must be packed on over the part of
the dressings where it is taking place. It is better not
to redress the wound unless the cozing is considerable,
It is a very good plan for the first two or three days to
keep large pads of clean ;v;;ol under the affected side
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between the dressings and the bandages. On the day
following the operation the patient should be propped up
~jnto the half-sitting position with a bed-rest and pillows

in order to prevent any tend to lung plication
Lung complications are very lable to occur after
removal of the breast, especially in elderly pati and

as carcinoma is a disease which is most common towards
the later period of life, many of the patients arc elderly.
This tendency to lung complications is to be d
for by the limitation of the thoracic movements, which
must of necessity result from the presence of a large
wound on the chest. Any deep respiration causes pain,
and, as a result, the respirations are shallow and almost
entirely diaphragmatic ; respiration is also impeded by the
chest being tightly bound up with bandages, etc. Itis
well to bear this in mind, as otherwise whbat would have
been a successful operation may result in the death of
the patient from an intercurrent bronchitis.

I a tube bhas been used for drainage, it should be
removed on the first or second day after the operation
and the wound dressed; the skin at the axillary end of
the wound should be carefully cleaned at the same time,

In those cases where a large amount of skin has been
removed and the axilla freely cleared out, the arm
should be fixed after the operation in a position of
abduction from the trunk, so as to avoid the formation
of adhesions, which will prevent free movement of the
arm after the wound has healed. After the first three
or four days the arm should be gently moved each day to
prevent the formation of adhesions between the skin and
deeper structures. These nts must be very slight
for the first fortnight, but after this they may be increased
in range daily, and the patient encouraged to move the
arm freely herself. A certain amount of limitation of
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movement in the shoulder on the affected side not infre-
quently results after this operation owing to the extensive
removal of skin, which is often necessary ; but much can
be done by early movements to overcome this tendency.
Some of the stitches may be removed at the end of the
first week, and the remainder at the end of a fortnight.
After the wound has healed it is a good plan to have
the skin gently moved on the deeper tissues each day
to prevent the scar from becoming adherent It is
hardly necessary to mention that the patient should be
kept under close observation for several years after the
operation, so that should recurrence take place, it
may be detected and dealt with at the earliest possible
date.

‘When an extensive area of skin has been removed with
the breast, and a considerable amount of tension has in
consequence been necessary to bring the edges together,
sloughing of parts of the skin-edges may result. When
this is seen to be imminent, the tension must be at once
relieved by dividing the sutures, If in consequence of
sloughing a latge granulating area remains, this area
should be covered in by Thiersch’s skin-grafting, so as
to prevent the contraction that will otherwise result.

Sepsis after removal of the breast is a very serious
complication, owing to the large wound and the extensive
lymphatic area opened up. Septiczzmia is very liable to
follow, and may prove fatal. Pleural effusion on the
same side as the wound may also result, and become
purulent.

Operations for Empyema.
ComrprLicaTIONS,—(1) Non -expansion of the lung;
(2) persistent sinus; (3) empyema occurring in the oppo-
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site side of the chest; (4) cerebral abscess ; (5) curvature
of the spine,

After the operation there is not infrequently—and
especially is this the case with children—a good deal of
respiratory embarrassment from the altered conditions of

piration ; slight bl of the lips may often be
noticed, and is evidence of insufficient aeration of the
blood in the lungs. This is best met by oxygen inhala-
tion, The patient should be allowed to breathe oxygen
from an indiarubber-tube attached to an oxygen cylinder
whenever the breathing seems difficult or there is

F1G. 24~PoLLARD'S EMPYEMA TURE,
The square flange should go 1nside the chest.

cyanosis; this helps to tide over the period until the
circulation becomes accustomed to the new respiratory
conditions. The dressings must be changed frequently
if there 15 much discharge, and the same care should be
taken as in dealing with a sterile wound, as it is most
important that fresh infection should not be engrafted on
to that already present. After the first few days it is
usnally sufficient to change the dressings once daily. It
is most important that the wound in the chest should be
kept sufficiently open to allow of free drainage, If after
the fluid has drained away the tibs come together and
narrow the opening, there should be no hesitation in
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enlarging the wound, and, if necessary, taking away
more rib. The drainage-tube should be removed each
day and cleaned before being reinserted, otherwise it is
very liable to become blocked by pieces of pyogenic
membrane, etc,

As the discharge diminishes in amount the tube may
be removed and a smaller one substituted for it. A
very good tube for use in these cases is Mr. Bilton
Pollard’s (see Fig, z4). It is easily inserted, and has
the advantage of being self-retaining. It is best to keep
the patient in bed for the first week or ten days, and
then if his condition is satisfactory he may be allowed
to get up for some part of the day, and allowed to get
out of doors for a short time if the weather is favour-
able. There is no fixed time for which the tube
should be retained, but, as a general rule, it may be
said that the tube should be removed as soon as the
discharge has diminished to a drachm or two of clear
fluid. In children it 1s often possible to remove the
tube 1 two or three days after the operation. When
the dressing is changed, the patient should be turned
well over on to the bad side so as to allow any pus to
run out, and the patient should be instructed to cough.
This will often help to get rid of any pyogenic mem-
brane or pus that is not able to drain away, Occasion-
ally, after an empyema has been opened, there are still
symptoms of retained pus, such as high temperatures,
fever, etc., even though free drainage has apparently
been established. This is generally due to the em-
pyema being loculated, and pus still remaining en-
cysted in some cavity other than that opened. This
pus must be sought for and evacuated. The best
way of domg this is to push a large catheter in
different directions until the pus is found, or the
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finger may be used if the external opening will admit
of it.

Non.expansion of the lung after operations for em-
pyema is a very serious complication, as it usually Jeads
to defarmity of the chest with secondary lateral curvature
of the spine, and results in a persistent discharging sinus,
which is a continuous source of trouble and inconvenience
to the patient. A great deal can be done to assist the
lung to expand by suitable respiratory exercises. The
exercises that are suitable for hastening and facilitating
expansion of the lung after empyema may, with advan.
tage, be divided into two classes ¢

(1) Those suitable while there is still an opening into
the pleural cavity.

(2) Those suitable alter this opening has closed. (By
an opening is meant one which establishes a condition of
poeumothorax, and not a sinus shut off by adhesions
from the pleural cavity.)

In (1) we have to deal with a condition of pneumo-
thorax, and, quently, since exp of the chest
will no longer give rise to negative pressure in the
pleural cavity on that side, we cannot avail ourselves of
the ordinary breathing exercises, and we must make use
of Ehe positive pressure produced by the sound lung
dur!ng expiration to expand the affected one. The
patient should be made to expire forcibly against resist-
ance. The simplest way of doing this is to make the
patient blow forcibly through a small tube held in the
mquth, such as a piece of glass tubing. In the case of a
Ch'lld, agood plan is to give it a whistle or trumpet which
will not make a noise unless blown hard. The exercise
may be modified by telling the patient to make a forcible
expiratory effort with the glottis closed, and then to let
the air escape slowly through the partly closed lips,
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These exercises are done with the object of causing
positive pressure in the affected lung, and so expanding
it. They should be carried out regularly from the first
day, and gradually increased
from day to day. A vety
simple form of apparatus for
assisting in expansion of the
lung is shown in Fig, 25 It
consists of a large quart bottle
with a wide neck, with twe
glass tubes inserted into it
one of which reaches to the
bottom, and the other anly just
through the cork, To the longer
tube a rubber connection is
made to a glass mouthpiece.
The bottle is nearly filled
withh water, and the patient
is instructed to blow steadily
through the tnbe against the
resistance of the water. Greater resistance can be
obtained by using narrow tubing.

In (2) our object is to obtain expansion of the lung
by negative pressure in the pleural cavity as in normal
respiration.  This can only be done when the pleura as
a cavity is closed by the healing of the wound or by the
formation of adhesions between the visceral and parietal
fayers of the pleura. As adhesions are almost always
present to some extent, these exercises can usually be
commenced before the wound has healed. The following
exercises are taken from Dr. H. Campbell's book on
respiratory exercises:
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+Beeatiea Exzrcisza rox Oxre ox Born Luxcs.

+3. Exercise for one lung only, In this case to be applied to the
affected lung.

*One hand is placed in the axilla of the sornd side of the chest,
and pressed firmly against the chest wall, 50 as to check its move-
ments as far as possible. The opposite arm is then raised from the
side until the wrist rests on the head.  While the movement of this
arm is in progress, an attempt is made to expand to the utmost the
corresponding side of the thorax at the same time that the body
and bead are inclined to the opposite side,

*2, Take the fallest possible thoracic inspiration, followed by an
ordinary expiration.

12 Fyeies tn thocimees Ban 0 gatnd 4 e " onf w0t
- B “ T .

W ear e mes e
the utmost, bending the body forward.

‘5 The patient stands erect, and then blows quickly through a
3mall opening produced by pursing the lips. At the same time he
bends the head and then the dorsal portion of the spine, whilst
with the outspread fingers he compresses the sides of the thorax.
Having done this, the fingers arc enlaced bebind the neck, the
mouth is closed, and a very slow and prolonged 1nspiration taken
through the nostrils, whilst at the same time the apine is slowly
extended,

* Breathing Exerciscs combined with Active Exercises.—6. The arms,
held stiff, are swung round as far as possible 1n the sagittal direc-

tion. Inspiration accompanies the upward movement, expiration
the downward,

*7- The arms, held stiff, are moved from the side of the body

outwards in a lateral plane to the vertical, and then returned to the
onginal positicn. i P the upward
expiration the downward,

‘8 The ams, held horizontally in front of the body in the
sagittal plane, are swung backwards in the horizontal plane as far
as.lhey will go, and then returned to the original position. In-
spiration the former the latter,
*9- The arms are made to swing in the lateral plane and in the
same direction, so as to reach the highest possible point on either

side, and are then returned to the original position, Insprration is
taken with the ascending movement.

12
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* Passtve Resprratory Extraises—10, The operator stands behind the
patent’s head, which should project slightly beyond the couch.
The upper arms are then grasped by the assistant, his thumbs
looking upwards, The arms are then brought above the head, so
as to form a Y with the body, and strong traction made upon them,
the patient hile taking a deep inspirati They are then
brought towards the thorax, and firmly pressed against it, while
the patient takes the deep expiration.

‘11, The operator stands at the side of the patient, and grasps
the arms as they rest at each side of the body just above the
elbows, his thumbs being uppermost and looking towards the
patient. He then moves the limbs in a hortzontal plane until the
hands meet behind the head of the patient, who meanwhile takes a
deep insprration  This 1s followed by a deep expiration while the
liumbs are moved back to the original position, the elbows being
firmly pressed agatnst the sides.

‘12 The patient lies on the sound side of the chest, with the
arms above the head, and the operator, standing behind, places the
palm of each hard over the uppermost part of the thorax, so that
the roots of the fingers correspond with the axillary line. The
side of the thorax 15 thus grasped between the fingers and thumbs
With every expiration the operator makes firm pressure on the
thorax, and endeavours to make the fingers and thumbs meet.’

Persistent sinus may be due to several different causes,
one of which will, of course, be non-expanston of the
lung. If the lung has expanded properly, and yet there
is persistent septic discharge from the wound, the
presence of dead bone must be suspected and looked
for by exploring the sinus with a probe. A portion of
the n1b 1s often found to be necrosed, the necrosis being
most commonly along the lower border of the rib above
the sinus, When this is the case, all the necrosed
portions of nb must be removed before the sinus will
close. TInsufficient drainage from the chest is a not
infrequent cause of persistent sinus, and when the dis-
charge is intermittent from the sinus—that is to say,
when the wound keeps healing up and breaking down
again-—this cause must especially be suspected; the
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wound under these circumstances should be Ixcc'ly opened,
and if a large cavity is found inside the chest, it must be
well drained. In bad cases it may be necessary to resect
ribs to allow the chest wall to fall in and close the cavity.
Other and rarer causes of persistent sinus are tubercuniar
disease of the pleura; carics of the spine, to which the
empyema was secondary; and the development of cal
careous plates in the pleura.

When empyema occurs on the opposite side, it is
probably safer to be content with aspirating the chest for
a few days to allow time for the formation of adhesions,
so that complete collapse of the lung does not take place
when the chest is opened.

With regard to washing out the pleural cavity after
making an opening into the chest, this procedure has
been proved to be dangerous, however carefully practised.
In many cases no harm results, but in a few, dangerous
collapse symptoms and even sudden death have followed
after the most careful washing out of the cavity. It
is therefore safer to be content, as a rule, with simple
drainage, Should it, however, be thought desirable to
irtigate the cavity, as is sometimes the case in very foul
or purulent empyemata that resist treatment by drainage
alane, the patient should be placed in the recumbent
position while this is being done, and a free exit must be
allowed for the fluid so that there is no possibility of the
irrigating fluid causing tension in the pleural cavity
while the irrigation is in progress.

The constitutional treatment of these patients is of the
utmost importance; fresh air and an early change to the
seaside are of the greatest benefit in restoring the patient
to health. Breathing exercises should be carsied out
from the first to help the expausion of the lung, and
later on proper gymnastic muscular exercises should be
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enforced to prevent the tendency to contraction of the
chest and curvature of the spine. This is particularly
important in children who are Hable, as the result of
empyema, to develop marked deformity of the chest and
lateral curvature of the spine. In some cases curvature
of the spine after empyema may be looked upon as a
beneficial condition ; that is to say, when the lung has
not expanded the lateral curvature of the spine allows
the chest on the affected side to fall in and close the gap.
When the deformity is very marked, however, an attempt
should always be made to get rid of it by suitable exer-
cises, as the condition is apt to be progressive.



CHAPTER XIV

OPERATIONS ON THE ABDOMEN : GENERAL TREAT-
HMENT ARD COMPLICATIONS

The After-Treatment of Laparotomy.

A crear deal depends in these cases on the way in
which the after treatment is managed—more so, indeed,
than after almost any other class of case. The treat.
ment, however, must be carried out with intelligence,
and must be based upon careful observation of the
individual case, as these cases vary very much, and
hardly two of them are quite alike, Anything in the
way of routine management is to be particularly avoided,
and the line of treatment adopted should, so far as
possible, be based upon physiclogical facts, the medical
attendant trying to form a mental picture of the con.
dition of the abdomen, and treating the case accord-
ingly. It should be his object to prevent complications
as far as possible, as it is much easier to prevent the
complications that are liable to arise than to treat them
after they have once become well established. Meddle-
some interfe must, however, be avoided, and
especially the tao free use of drugs. When complica-
tions do arise the treatment must be vigorous, as, once
well established, there may be great difficulty in com-
bating them.

After the operation thbe patient should be carried
carefully back to bed, and jolting must be avolded, as it
is very liable to increase the vomiting. The flannel

81
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gown which the patient has worn during the operation
should be changed for a clean one, which has been
warmed, and hot-water bottles should be applied to the
feet and elsewhere if necessary. This should not be
overdone, as it is not desirable to make the patient
break into a profuse perspiration, which is often the case
if the use of hot-water bottles, etc., is carried to excess.
Care must be taken also in the use of hot bottles not to
burn the patient. Persons who are under the influence
of an anwsthetic burn extremely easily, and it is not at all
uncommon to see quite extensive burns from this cause
1 hospital practice.

A warm saline enema should be administered soon after
the patient has been got back to bed, and it is a very
good plan, if there is any sign of shock, to administer
an enema of warm water 1 pint and brandy 1 ounce.

If there is vomiting, and it does not stop in a short
time, hot flannels may be applied to the epigastric
region, and the patient can be allowed to drink some hot
water with some bicarbonate of soda dissolved in it (see
under Post-Anzsthetic Complications).

In cases where there is constant regurgitation of fluid
from the mouth rather than actual vomiting, as is not
uncommonly seen in cases of intestinal obstruction and
peritonitis, this can often be stopped by just propping
the patient up a httle so as to allow gravity to act.
This is not advisable, however, when there 1s shock
present. A better method of preventing this type of
regurgitant vomiting 1s by washing out the stomach., This
should be done before the patient leaves the operating
table. If there is much pain after the patient regains
consciousness, it may sometimes be relieved by flexing
the patient’s knees over a pillow, so as to relax the
abdominal muscles. A saline enema containing 10 to 15



Opersations on the Abdomen 183

grains of aspirin administered directly after t.hc opcr:_ll!rm
will often relieve pain and avoid the necessity 0{ giving
morphia, If very severe, an injection of morphia must
be given, but it is as well to avoid the use of opium if
possible, as it increases the liability to meteorism. If
there is much restlessness, morphia is indicated. It
should be given in a dose of from } to } grain hypo-
dermically, according to circumstances. Her?in (7r to
3 grain) or omnopon (§ grain) may be used “'\s.(ead of
morphia with advantage. With regard to position, the
patient should, as a rule, be allowed to lie in the most
comfortable position, aud this will usually be found to
be upon the side (see Introductory Chapter).

ReLiEF OF DiSTENSION.—1n order to prevent the pos-
sibility of meteorism, an excellent plan is to pass a small
tube, such as the ivory nozzle of an ordinary Higginson's
syringe, through the sphincters twice in the twenty-four
hours, and leave it in for one hour at a time. It does not
cause the least discomfort, and allows of the escape of
flatus, When the patient is eldesly it is always advisable
to pass a catheter once a day for the first few days to
make certain that the bladder is being properly emptied,
On the second or third day after the operation, and
earlier if the patient’s bowels have not been well opened
previous to the operation, a soap-and-water enema should
be administered, and repeated in an hour if there is no
action of the bowels, If this fails to act, an o1l enema
may be given, or a dose of castor ail (1 ounce) given by
the mouth, or calomel, } grain every hour for eight hours,
or until the bowels act, may be used instead of the oil, or
salts in repeated doses every two hours are preferred by
some surgeons. 1f the patient is comfortable and there
is no serious distension, aperients should not be given.
An enema of turpentine } ounce to 12 ounces of gruel
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can be given daily, and the bowels will act in the course
of a day or so. In cases where there is uncomfortable
distension of the abdomen after laparotomy the author
adopts the following procedure: A turpentine enema,
consisting of turpentine 3ss. and thin gruel 14 ounces, is
first given; if this fails to give relief, a hypodermic injec-
tion of 1 c.c. of pituitary extract is given, followed at
once by an enema consisting of fels bovinum, t drachm
in 13 pints of water. This results in immediate and com-
plete relief of the distension in most cases. Eserine
may also be used hypodermically for the same purpose.
This question of aperients is a very important one, and
surgeons differ very much as to the exact procedure; but
it may be stated as a general principle that the socner 2
proper evacuation of the bowels has been obtained, the
sooner is the patient out of danger.

In the old days a certain degree of peritonitis was
common after abdominal operations, but now it is very
rare, and the patient can usually be treated after a simple
laparotomy as if nothing had been done.

The generally accepted view among surgeons now is
that meteorism or paralytic distension is due to sepsis;
in other words, is a mild form of peritonitis. At any rate,
1t does not occur 1f strict aseptic conditions are secured,
and the snteriov of the abdomen s wot handled voughly.
This complication should not occur now as the result of
laparotomies, unless there are septic lesions.

Our object must be to get, if possible, a natural action,
unaccompanied by violent peristalsis, The best way of
doing this is by the use of enemata, which are probably
the least wrntating form of aperient and at the same
time produce their effect with the least amount of peri-
stalsis.  'With regard to the use of aperient drugs,
salts, especially in small repeated doses, are probably



Operations on the Abdomen 185

the least irritating to the intestine, and t.nkc effect
without giving rise to tmuch muscular action of. the
intestinal wall; but, unfortunately, they are very fiable
in some cases to cause vomiting, which it is often pat-
ticularly desirable to avoid. One of the best ways ?I
administering salts for the evacuation of the bO\\'cls-ln
these cases is in small doses dissolved in a large quantity
of water, as, for instance—

B Mag. sulph. . - -

- sl
Soda sulph. - - - - 5
Aquam ad Svl.

Sig.: Every hour till the bowels act,

The value of saline purgation in the treatment of
incipient peritonitis has been repeatedly proved, and
there can be no doubt of its usefulness in appropriate
cases.

1t has recently been pointed out by McCullum that
most of the saline apenents act even more readily if
administered hypodermically than if given by the mouth,
This method of administration may be tried in cases where
salts cause vomiting when given in the ordinary way.

Great judgment and care is necessary in the employ-
ment of aperients after laparotomy, and careful observa-
tioh of cases combined witha knowledge of the physiology
of the intestine will be of more service in the treatment
of cases than any amount of reading.

One waming must be given. In the aged and in
weakly subjects, too active purgation, especially by
irntant drugs, hike calomel, etc., should be avoided, as
it is liable to set up an intractable diarrheea which may
prove fatal from exhaustion. After the bowels have
bee'n opened a mild aperient should be given daily so as
to insure a sufficient daily action. For this purpose a
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teaspoonful of liquid cascara or liquorice powder is as
good as anything.

TREATMENT OF THE WoUND.—When the abf;ominal
wall has been sewn up in layers, the superficial stitches
should be removed in ten days, the deep ones, of course,
being left. After the stitches have been removed, the
wound should be supported with broad pieces of strap-
ping so as to prevent any strain being thrown upon
the newly-united wound edges, and a firm flannel binder
should be worn over this.

If the abdominal wall has been sewn up with non-
absorbable stitches passing through all the layers of the
abdominal wall, the stitches should be left in longer.
If a drainage-tube has been inserted into the wound, it
should be removed in twenty-four hours unless there 15
pus dramnmg away, 1n which case it should be retained
a day or 5o longer. Drainage of the abdominal cavity is
not efficient after twenty-four hours, as the tube is shut
off by adhesions. If tubes are left in the abdomen for
long, not only do they cease to act as drams, but they are
very liable to result in the formation of fzcal fistule by
rubbing holes n the intestines, Nao tube should be left
in the abdomen for more than forty-exght hours without
being moved

The period of recumbency necessary after laparotomy
depends on several factors. The way in which the
incision has been made and closed, the size of the incision,
and the condition of the abdominal wall, have to be
considered. In the case of a short incision made through
the rectus sheath or by separating the muscles and sub-
sequently closed-m layers, there is no risk of hernia; the
patient may be got up as soon as the wound has firmly
healed, which will be 1n about ten days, and a belt is
quite unnecessary.
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In cases where the wound is Iarge, and bas not been
made by splitting muscles, it is advisable to keep l_hc
patient in bed for a period of three weeks before MMowing
him to assume the ercct position, It is better to err on
the side of keeping the patient recumbent n Yitle too
fong thaa to run the risk of & hernia.

In the case of women it is generally advisable to fit
2 belt, which should be worn for some months alter
the operation. This is not so much to prevent the
formation of a bernia as to enable the patient to get
about without becoming exhausted. In many women
the abdominal muscles are rather poorly developed, and
as a Tesult of the operation or the consequent rest in bed,
they are often very weak for some time after. A properly
ftting belt will do much to diminish this fecling of
weakness, and will be found of great advantage.

No active exercise or any exertion, such as lifting
heavy weights, should be indulged in for at least two
months after the operation,

Dier.~This is one of the most important parts of the
after-treatment of abdominal cases, and we must be
guided fargely by the nature of the case in the selection
of a suitable diet. When there is a lesion in any portion
of the alimentary tract, our object must be to avoid the
use of any diet which will need digestion or necessitate
penistalsis by that portion of the intestine. Thus, in
stomach cases we should avoid the use of foods which
are normally digested by that organ, and in the case of
lesions of the small intestine we should make use of foods
which can, to a large extent, be digested by the stomach,
and soon. One thing must especially be avolded—that
15, the use of any diet which, in the process of digestion

or othervise, is hable to cause the formation of gas, and
50 flatulence and distension.
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At the time when the first edition of this book appeared
it was the practice to put all laparotomy patients upen
special “slop™ diets; considerable importance was
attached to the particular kind of diet, and much care
was taken in the preparation of diet sheets, Any com-
plications which arase were frequently ascribed to the
patient's being allowed solid diet too soon. Surgeons
have now, for the most part, come to hold a view which
is more in accordance with coramon sense, and only with-
hold those articles of diet which they believe may do
barm. The author bas for some years given up the use
of so<alted “slop™ diets, except in special cases. s
practice is to allow no food unt! the apmsthetic sickness
has stopped, and then to give the patient in moderate
quantity an ordinary diet such as he has been accus
tomed to, Thus, if there has been no sickness during the
night after operation, the patient is alfowed a light break-
fast consisting of a kitle bacon, a lightly boited egg, and
bread and butter; and for luncheon chicken or fish
followed by a milk pudding or a httle stewed fruit and
custard

The author argues that after an operation on the
abdomen, of indeed after any operation, it s most desir-
able that the patient should not have indigestion or
atulepce added to his other discomfort, and that to put

depersan or woman who has for years been living on aa
incision ry diet on to a “slop” diet is a certain way of
and the oo indigestion. Anyone who doubts this has only
considered. -elf on a “slop ™ diet for a couple of days to
¢he rectus sheavyill find that he is suffering from fatulence
iequently closed-»within » very short time. The author
»atient may be got wice adepting his present method of
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with this many other troubles that used to be all too
common, such as insomnia, heartburn, apd loss of
appetite. The above remarks do not, of course, apply to
patients who previous to the operation were on a special
diet, as the object should be to avoid an alteration of the
patient's diet. When, too, the alimentary canal has been
seriously interfered with, as in the case of anastomosis,
etc,, some modification and restriction of dietis advisable,
though not to the extent often supposed, One must
always remember that it is not the condition (of solidity,
etc.) of the food when eaten that is important, but its con-
dition during and after digestion. Ease of digestion is
important, but it should be obvious that the most readily
digested diet is that to which the individual is accus-
tomed. .

When a very severe operation has been performed,
such as one involving surgical shock, or, more particularly,
one for the relief of peritomtis or some serious inflam-
matory condition of the abdomen, the ease is different,

and special diet is advisable until normal conditions are
ve-established,

It must be bered that the al

tary tract under
these circumstances is not in a normal condition, that

digestion is often not complete, and fermentation and
other abnormal processes are very liable to take place.
?\mk, which is a very commonly used diet in these cases,
is particularly unfortunate in this respect, as 1t 15 very
liable not to be properly digested and to undergo fer-
Mentation, and give rise to the formation of gas, etc. It
is probably one of the worst forms of dietary in many
of these cases; and although peptonizing it does away
to some extent with this disadvantage, it does not do sa
altogether, as it is even then liable to undergo fermenta-
tion in the stomach and intestines and, in addition, the
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At the time when the first edition of this book appeared
it was the practice to put all laparotomy patients upon
special “slop” diets; considerable importance was
attached to the particular kind of diet, and much care
was taken in the preparation of diet sheets. Any com-
plications which arose were frequently ascribed to the
patient's being allowed solid diet too soon. Surgeons
have now, for the most part, come to hold a view which
is more in accordance with common sense, and only with-
hold those articles of diet which they believe may do
harm. The author has for some years given up the use
of socalled “slop” diets, except in special cases. His
practice is to allow no food until the anzsthetic sickness
has stopped, and then to give the patient in moderate
quantity an ordinary diet such as he has been accus-
tomed to, Thus, if there has been no sickness during the
night after operation, the patient is allowed a light break-
fast consisting of a little bacon, a lightly boiled egg, and
bread and butter; and for luncheon chicken or fish,
followed by a milk pudding or a little stewed fruit and
custard.

The author argues that after an operation on the
abdomen, or indeed after any operation, it is most desir-

. able that the patient should not have indigestion or
Matulence added to his other discomfort, and that to put
nan or womap who has for years been living on an
ordinan ry diet on to a “slop™ diet 1s a certain way of
producingw-« indigestion. Anyone who doubts this has only
to put hims -elf on a “slop ” diet for a couple of days to
prove it. He Wwill find that be is suffering from flatulence
and indigestion “itwithin a very short time. The author
has found that sif -ice adopting his present method of
Jdieting patients after - laparotomy, discomfort from wind
and flatulence has practn“ally disappeared altogether, and
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present ip such smafl quantities that they ray te e
tected, Given ot et in eeall doves and a\.:r‘.- 315
mare Trecly, it is vodoubiedly of salue, Whra ore
remembers the importast place which suras [ARTRC g
the foods, it seetms strange that it sbouls not be wee
utilized 25 an article of sick diet

A combinaton of egpalbumin with grape vorn
i the form of “eaisinten” is 3 most exeellen dort
for these cases during the first fow days, 1t ermifaes
2 maximum of puttition In an exsily astimilated lorm
with & mivimum of butk and esidee; §t containg btk
proterd and carbobydrate —the fotmer n wn taly
digested form, and the latter in & form which prquires »
digestion at all,

Beet-tea, s hich is £iill s0 popular as a form of invatala’
diet, is practically useless except as a stimulant, an)
there are many better stimulants taa beef-tea. A reorny
chemical analysis made of the beef1ea in one of the Mg
bospitals revenled the fact that the best beef-tea oaly
contaived y4 per cent. of proteid, sa that beeftes and
';e Bumerous other beef extracts are quite useless asa
b‘):d ShAdrccent writer on v.h.e subject says: *All the
7 ed caused by the warlike ambiticn of Napaleon
s % nothing compared to the myriads of persons who
tu“ st into their graves from a misplaced confid
in the food value of hanfann v idence
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peptones used to peptonize it are irritating. One of the
safest and most reliable diets is albumin-water. This is
made by beating up the white of three or four eggs in
a pint of water, lemon and sugar or other flavouring
materials being added according to taste, This is very
easily digested, is unirritating, and at the same time is
not lable to give rise to the formation of gas during the
process of digestion; 2 pints of albumin-water given
during the twenty-four hours represents a fair amount of
nutritive material, and, as a rule, is all that is necessary
during the first two or three days. About 2 ounces
should be given by the mouth every two or three hours
while the patient is awake. If desired, the albumin-
water may be combined with peptomzed milk, but it is
better to avoid the use of milk altogether till after the
bowels have acted. Any food which is given under these
csrcumstances should be already partly digested by the
addition of pepsin, or pepsin, pancreatin, and taka-
dastase should be given with the food in suitable
quantities to assist digestion and assimilation.

The distension which is so often seen in such cases is due
to the food given not having been digested, but having
putrefied and formed gas.

A very useful diet for many of these cases is grape-
sugar.

Grape-sugar has the advantage of requiring very little
if any digestion, and being immediately available as
energy. 1t may be given as raisin-tea, It is made by
pouring boiling water on to half its bulk of chopped

the isins. This is stewed for about two hours and then
sequentd, The filtrate may be given either with water
patient may* and either hot or cold, according to the
healed, which w patient. Though it doubtless contains
quite unnecessary. han grape-sugar, these are apparently
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3. Mefeorism.—This is the most dangerous complication
that is commonly met with alter laparotomy. A good
deal has been written on this subject under the name
of “psendoileus,” n nesw name which seems to have
fittle to recommend it. Tympanites is alsoanother name
which has been used to describe this condition. \Vhat-
ever the exact physiological cause af the condition may
be, whether it is due to paralysis of the iatestinal muscu-
lature or to some other cause, it is a condition which is
pot uncommenly seen, and when once well established,
it s often extsemely difficult to treat. It usually first
shows itself about twenty-four to forty.eight hours after
the operation by distension of the abd panil
by some discomfort. The patient’s breath is often foul.

In the fatal cases this distension steadily increases,
and is accompanied by constip which may become
absolute, the patient dying either from a kind of toxzemia,
due, no doubt, to the absorption of poisons from the
intestine, or, in some cases, from a variety of pentonitis.
A certain amount of flatulence after laparotomy is quite
common, especially when the operation has been under-
taken for the relief of some septic condition, as, for
instance, in the case of appendicitis,

The modern view of post-operative meteorism is that
it is due to sepsis and pentonitis, and that ty
the best way of preventing it is care in operating as
regards careful aseptic technigue, and especially the

avoidance of rough and unnecessary handling of the
abdominal contents.

Our object must be to prevent the onset of this tronble-
some complication by appropriate means. The method
of passing a tube through the sphincters and leaving it
there is certaiuly one of the best means of securing this
end. It is necessaty, far the expulsion of flatus, that the

33
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water., If the patient is thirsty, some lemon-juice may
be added to the water with advantage, or peppermint.
water is sometimes very comforting, About a teacupful
of fluid should be allowed at a time. There is no advan-
tage in only giving the fluid in small sips; such small
quantities of water are just as liable as larger quantities
to cause vomiting, and the latter will have the advantage
of laving the stomach if it is vomited. It is correct in
these cases to assume that thirst is the physiological call
of the body for more fluid, and therefore it ought to be
satisfied as far as possible. Large quantities of fluid at
a time are, however, not advisable, as they are liable to
cause vomiting by distending the stomach; but giving
water only in teaspoonfuls is neither reasonable nor does
it answer any real purpose. A cup of tea with a little
sugar but no milk is often very much appreciated when
the vomiting has passed off. It should be made weak,
and must not be allowed to stand before being drunk.

CompLICATIONS OF LaparoTomy.—(1) Shock; (2)
vomiting ; (3) meteorism; (4) peritonitis; (5) stitch sup-
puration ; (6) faecal fistula ; (7) parotitis; (8) weak scar;
(9) intestinal obstruction; (1o) adhesions; (1r) ventral
hernia ; (12) acute dilatation of the stomach.

1. Shock.—This condition has already been treated of in
a separate chapter,and will not be further considered here.

2. Vomting.—This has also been considered, but it
may be mentioned here that in very bad cases of per-
sistent vormiting, which will not yeld to the ordinary
treatment, washing out the stomach with warm water
should be tried and repeated at intervals of two or three
hours if necessary. Propping the patient up into a
semi-sitting position is also sometimes of use. It shonld
be our object to remove the cause of vomiting rather
than to check it (see p. 112).
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these measures do not prove effectual in relieving the
i large oil ta should be used, or castor-
oil, calomel, or salts given in repeated doses by the
mouth until the bowels are open.

As a rule, the condition will yield to the above treat-
ment if it is commenced early and carried out vigorously.
In very bad cases powerful enemata, containing larga
doses of glycerine, or glycerine and magpesium sulphate,
are some 1mes successful:

B Glycerini . - - « G iss.
Mag sulph. . - - o Ess.
Agquam - - . . . i

Recently subcutaneous injections of physostigmin
have been used to stimulate penstalsis in these cases,
and good results are claimed for this method of treat-
ment. The dose is 4 grain, and the injection should
be followed in half an hour by a glycerine enema. The
mjection may be repeated in six hours if unsuccessful.

Very large hot compresses to the entire abdomen are
very useful ; they not only relieve pain and spasm, but
tend to hasten resolution of the inflammation. To be
effective the compresses should consist of at least half a
pound of wool, and they should be wrung out of boiling
water and d every ten minut After being
applied for an hour they should be stopped, and then
used again Jater when indicated.

Lastly, in very bad cases the advisabulity of reopening
the abdomen and incising the bowel may be considered.

4. Pentonttis—The question of reopening the abdomen
will have to be considered. If this 1s not done, our only
hope is in getting the bowels to act. Calomel in re-

peated doses is probably the best way of securing this in
these cases,
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abdominal muscles should contract, and after a wound
has been made in the abdominal wall the patient is
unable, or unwilling, to contract these muscles, on.
account of the pain which it causes him, and in conse-
quence flatus tends to accumulate in the intestines.
When the tube is in position, however, there is a free
way through the sphincters, and wind is able to pass
unaided,

As soon as distension has made its appearance, steps
must at once be taken for its relief. An enema should
be administered, and probably one of the best enemas
for the purpose 1s a turpentine one, such as that in the
old British Pharmacopeia:

B Turpentine - - . - Bi
Gruel - - - - - Bxvi.

or a treacle enema may be used, as:

.. -ma

Common treacle
- - - On.

Water -

After the enema has been given, the rectal tube
should be passed through the sphincters and left there
for an hour, so as to allow of the escape of wind. Itis
a good plan to let the tube be kept in for one hour out
of every six when there 1s any distension. An excellent
plan which the author has used for some years and
has hardly ever kmown to fail i giving instant rehef is’
as follows: If the first enema fails to relieve the dis-
tension, a second 1s given, either of turpentine or, better
still, of fels bovinum (B.P.), 2 drachms to warm water,
2 pints, and smmedrately after the enema a hypodermic
injection of pituitary extract, x cc. This usually results
in a free passage of flatus, and may be repeated if the
distension shows signs of returning in a few hours, If
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these measures do not prove effectual in relicving the
di large oil ta should be used, or castor-
oil, calomel, or salts given in repeated doses by the
mouth until the bowels are open.

As a rule, the condition will yield to the above treat-
ment if it is commenced early and carried out vigorously.
In very bad cases powerful enemata, containing large
doses of glycenne, or glycerine and magnesium sulpbate,
are some imes suceessful :

B Glycerini . - - -« 3iiss.
Mag. sulph, . - . B
Aquam - - - - - 3vi

Recently subcutancous injections of physostigmin
have been used to stimulate peristalsis in these cases,
and good results are claimed for this method of treat-
ment. The dose is J grain, and the mjection should
be followed in half an hour by a glycerine enema. The
injection may be repeated 1n six hours 1f unsuccessful.

Very large hot compresses to the entire abdomen are
very useful, they pot only relieve pain and spasm, but
tend to hasten resolution of the inflammation, To be
effective the compresses should consist of at least half a
pound of wool, and they should be wrung out of boiling
water and changed every ten minutes. After being
applied for an hour they should be stopped, and then
used again later when indicated.

Lastly, in very bad cases the advisability of reopening
the abdomen and incising the bowel may be considered.

4. Pertomitis.—The question of reopening the abdomen
will have to be considered. If this is not done, our only
hope is in getting the bowels to act. Calomel m re-~

peated doses is probably the best way of securing this in
these cases,
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5. Stitch Suppuration.—This should not occur with
proper aseptic technique, but is sometimes the result of
too much tension on a stitch, When this is the case,
the offending stitch should be divided, so as to relieve
the tension. The stitch should not be removed, for fear
of carrying septic material into the deeper parts of the
wound. When the abdominal wall has been sewn up
in layers, suppuration of the deep stiches is a very
troublesome complication. This is the great objection
to all buried sutures. That it is not always the result
of the suture material being septic is certain, as occa:
sionally a sinus will form, leading down to the deep
sutures, months after the wound has healed up. When
this is the case, the old wound must be opened and all
the stitches removed

Any persistent sinus which refuses to heal should be
carefully investigated for the presence of a foreign body,
such as a stitch, piece of drainage-tube, lost swab, etc,
as this is by far the most common cause of such sinuses.

6. Fecal Fistula.—F®cal fistula is most commonly
seen after operations for appenducitis, and is then due to
an opening either in the remams of the appendix or in
the ceecum. The first thing to do is to make sure that
there is free drainage from the sinus, and that there is no
danger of pocketing. For this purpose a drainage-tube
should be kept im, and the fistula kept as clean as
possible. The majority of these fecal sinuses close
spontaneously in the course of a month or six weeks,
and often 1n much less time than this. If there is any
tendency to the formation of a bottle shaped cavity, the
external opening should be carefully dilated or enlarged
by cutting, and the wound drained from the bottom,
The diet should be regulated so that it may be easily
digested, and the patient should be kept in bed, and, if



Operations on the Abdomen” 197

possible, in such a position that the i inat t

do not tend to flow i into the fistula, but rather to pass by
the natural channel. When, in spite of these mcasures,
the fistula will not close, it generally means that there is
some obstruction to the flow of fxces from the part of
the intestine abave the fistula into that befow it; and this
should be investigated, and, if an obstruction is found,
an operation must be performed to remove it, or to
anastomose the intestine above and belaw the fistula, or
whatever else may seem most suitable.

As these fistulm, however, often close of themselves
after existing for several montbs, it is as well to wait for
some time before trying to clogte them by operation,
unless there is obvious obstruction and all the frcal
material is passing by the wound. The skin round a
fecal fistula gets very sore as a tule and becomes ulcer-
ated, especially if the fistula is in the small intestine, as
the digestive Juices escape and tend to digest the skin,
The skin should be protected with castor-oif and zinc
otntiment spread on butter muslin, and he patient should
be given opium to constipate the bawels and prevent as
much as possible the discharge of liquid feeces. In cases
of fxcal fistula not conmected with the appendix or
operations for its removal, the same remarks apply, but
the cause of the persistence of the fistufa may then be

the formation of a spur, and steps must be taken for its
removal.

7. Parotitis—This curious complication may occur
after any operation, but 1t is most commonly seen after
lapatotomy and operations on the pelvic organs. It
seems to occur mote often in women than 1 men
Excluding operations on the pelvic organs, it is most
commonly seen after operations on the stomach, such as
for the treatment of perforated gastric ulcer, ete. Qut
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of 100 cases collected by Mr. Stephen Paget, the
following primary causes were noted: Imjury or disease
of the alimentary canal, injury or disease of the urinary
tract, ditto of the abdominal wall, peritoneum, or pelvic
cellular tissue, a blow on the testicle, the introduction
of a pessary, menstruation, and parturition, In g3 per
cent. of the cases it occurred as an isolated lesion, no
other complication being present. There was evidence
of a primary septic focus in only fifteen cases. The period
at which it comes on after the operation seems to vary
very iderably. The cor time seems to be
from a week to ten days after the operation. In some
cases the submaxillary glands are affected as well as the
parotids. The condition comes on with great swelling of
the parotid glands, accompanied by the usual signs of
inflammation. It closely resembles mumps. There is
often pain, and there may be a high temperature. The
temperature, however, does not as a rule exceed 100° F.
or 101° F., except in the septic cases.

The condition often suggests that an abscess is
formmng; as a rule, however, the inflammation subsides
m the course of a day or so. Suppuration, however,
may take place, and the best evidence of this will be the
temperature chart. The pus tends to burrow nto the
external auditory meatus or the pharynxz. The cause of
the condition is very doubtful. That there is some
curious association between the parotid gland and the
genital organs is certain, but what this depends upon we
do not yet know. The best way of treating the parotitis
is by hot fomentations or lead lotions, and a smart purge
should be administered. If suppuration takes place,
incisions must at once be made into the gland, care
being taken mot to wound the branches of the facial
nerve. A good plan if 1t can be managed is to drain the
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abscess from the inside of the mouth, as this gets over
any danger of a parotid fistula resuiting. . .

The exact cause of this curious condition is still
wacertain, but there is some reason to swppase that it
results from an infection of § ’s duct quent
upon a septic condition of the buccal cavity, Careful
sttention to the cleanliness of the patient's mouth is
advised as a preventative measure,

The following corions case of this complication is
teported by Fiske Jones:

A girl, aged nineteen, had z first attack of appendicitis in 1897,
An abscess developed, spreading into the pelves, which was opened
and drained on the tenth day ~ Forty-eight hours after the operation
the night parotid gland began to ache and swell, Twodays Iater the
left became similarly affected,  Within a week the pain and swelf.
ing began to subside. One year afierwards a second attack of
appendiitis oceurred  An abscess was opened and draived forty~
esght hours alter the onset of the symptoms, and two days later the
Tight parotid became nflamed, the opposite gland beng involved
forty-eight hours after its fellow, In November, 1899, two years
and a half subseguent to the first setzure, a third attack occurred ;
the appendix was yvemoyed, and the pelwis drained Once more
the nght and then the left parotid became jnfamed  There was
po ngor, and the symptoms were comparatively mild.

8, Weak Scar.—Stretching of the sear, and the forma-
tion of 2 weak spot in the abdominal wall, is most
commonly seen when the wonnd is in the area below the
umbilicus, as it is more subject to pressure in this
sivation. A weak scar is most often seen after opera-
tions for the drainage of a septic cavity, and especially
after operations for tubetcular peritonitis or tubercular
lesions of the appendix. Tt must be treated by strapping
the sides of the scar firmly together with adhesive
plaster, and making the patient wear a properly-fitting
abdowinal belt. There must on no account be a pad on
the belt to press on the scar, as such pressure is liable
to cause atrophy of the tissues, and will tend to stdl
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furthes weaken the scar, In some cases, especially in
children, it is better to keep the patients in bed for a
time until the scar has to some extent consolidated, and
then to let them get up with a belt, which should be
worn for six months or more.

9. Intestinal Obstruction—Intestinal obstruction is an
accident that may follow any abdominal operation, but it
is most common after operations on the pelvic organs.
It is also not infrequently seen after operations upon the
appendix. The symptoms generally commence with
colicky pains in the abdomen, accompanied by distension
and sickness. There is also increasing difficulty in
getting the bowels to act. The patient may have been
going on quite satisfactorily for the first three or four
days after the operation, and the bowels have been
opened on the third day by means of enemata, and then
something appears to go wrong. There is constipation,
accompanied by colicky pains, and great difficulty is
expertenced 1n getting the bowels to act. This difficulty
increases, until in a very short time there is absolute
obstruction, and the ordinary symptoms of acute intes-
tinal obstruction are developed. The condition is most
commonly seen about five or six days after the operation
Although the symptoms develop slowly, the condition
when once established 1s usually that of an acute obstruc-
tion The pathology of the obstruction in these cases
is probably, that a coil of intestine becomes adherent to
some portion of the field of operation, and kinking takes
place 1n consequence. At first only slight narrowing of
the intestinal lumen results, but as the intestine above
gets more and more distended, the obstruction increases,
until often 1t becomes absolute.

As soon as ever the symptoms show themselves, and
this condition is suspected, prompt measures must be
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taken for its relief, At first an attempt should be made
to stretch or detach the adhesions by causing peristalsis
of the intestine. Large doses of salines may be adminis.
tered by the mouth,and turpentine enemata admipistered
by the rectum. Sir Watson Cheyne* draws attention to
the volue of position it the treatment of this condition.
He advises that the patient should be placed in such a
position that a certain amount of dragging is produced
upon the adherent coil of intestine, Thus, the buttocks
should be raised, and, in fact, the patient placed in a
modified Trendelenburg position. Should these measures
not prove effectual in getting rid of the obstruction, time
must not be wasted, but the abdomen should be at once
reopened, and the adherent coil detached from the part
to which it has become adherent, Once the diagnosis of
secondary obstruction has been made, the best treatment
is, undoubtedly, to at once reopen the abdomen through
the onsginal iwcssion.  The cause is most likely to be some
adhesion of bowel to the incision or its strangulation in a
stitch. The patient should not be exhausted by drastic
attempts at purgation before operation is resorted to.

If possible this secondary operation should be per-
formed under local or spinal anmsthesia, as the patient
will be 1n a very poor state for a general anzsthetic,

1f a general anzsthetic has to be given, the stomach
should be washed out before commencing the operation,
and the stomach tube should be left in place during the
operation.

The following list shows the causes found in 26 cases
of post-operative intestinal obstruction collected by
G. M. T. Finney + Kinking, 7 cases; adhesions alone, 7;
bands, 3; volvulus, 2; loop caught beneath adherent

* ‘Surgical Treatment’, Cheyne and Burghard, vol vi.
t Annals of Surgery, June, 1906.
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loop, 1; cicatricial stenosis, 1; gastro-mesenteric ileus, 1;
adynamic 1leus, 1; cause unknown, 3. Ten of the
patients died, the remainder recovering as the result of
a secondary operation.

The following cases well illustrate the importance of
prompt surgical interference :
A

Case.—S. W. was operated upon for colotomy on June 6, and
on the second day after the operation the bowel was opened and
castor-oil administered by the mouth No action of the bowels
took place, and vomiting began twenty-four hours later, and became
severe. Further pts at only d the vomiting
without releving the bowels On June 10 the abdomen was re-
opened, when 1t was found that a prece of omentum was caught in
the spur stitch, and the drag on this was causing an acute kiok 10
the transverse colon This was released, but the patient died
on the operating table. The operation should have been done
earlier

Case —A M was operated upon for chronic appendicitis, the
appeadix being removed, and the abdomen closed without drainage.
Two deep stitches of fish-gat were put through all the thicknesses
of the abdominal wall, as well as supporting stitches, The patient
did well for twenty-four hours, but then began to get much dis-
tended, and all efforts to open the bowels falled. The abdomen
was reopened on the third day through the erigmal incision, when
it was found that a prece of the wall of the small bowel was caught
under one of the deep stitches and strangulated. This was released,
and the damaged patch of bowel mnverted by stitches. The pattent
made a good recovery.

10. Adhesions—Adhesions, though they may not cause
actual intestinal obstruction, are not infrequently the
cause of very considerable trouble after some abdominal
operations, more especially those which have been done
for some inflammatory mischief. After the convalescent
period following the operation has passed, the patient
begins to get vague pams in the abdomen. These pains
are often accentuated by walking and exercise. There is
increasing difficulty in getting the bowels to act, and
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aperient medicines have to be constantly taken. Colicl.(y
paias often accompany any action of the bowels, and in
some cases the patient gets considerable pain in the
lower part of the abdomen if the bladder is allowed to
become distended. These symptoms often increase in
severity and may make the patient a chronic invalid.
The symptoms are due to adhesions between different
portions of the intestine or between the intestines and
other organs,

Sometimes the symptoms can be cured by massage
and suitable exercises in a gy i and iderable
relief usually follows this line of treatment.

In some of the old-standing cases however it may

be necessary to open the abdomen and divide the
adhesions.

Ilustrative Case.—A woman, aged thirty, was operated npon for
perforating appendicitis with a small abscess in the right iliac fossa.
She had bad three previous attacks of appendicitis of less severity.
She recovered from the operation perfectly well, and had no com-
plications, She made, in fact, an uninterrupted recovery, and for
a time was lost sight of. When heard of two years later, she said
she had bad increasing difficulty with the bowels siace the opera.
tion, and that she had constantly to take medicine before she was
relieved. She was unable to stand for more than one or two hours
without getting severe pains in the abdominal region, and bad
frequently to go and lie down. She was also unable to hold her
urine for any length of time without pain. All her symptoms
pomted to adbesions in the neighbourhood of the night ihac fossa
Careful regulation of the bowels and suitable massage and exercises
were effectnal 1n getting rid of all her symptoms,

11. Ventral Hernis.—A. hernia through the scar is a
possibility after any laparotomy if a large incision has
been made. The modern practice of opening the
abdomen by splitting the muscles and closing it in
layers has done much to prevent the occurrence of this
complication. It was a not uncommon complication when
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the usual practice was to close the abdominal wound
with a single row of sutures, It is particularly liable to
occur if the wound does not close by first intention,
‘When a hernia occurs the effect of a properly fitting
belt should be tried for a time, and if no improvement
follows, an operation to close the defect should be under-
taken.

12. Post-operative Acute Dilatation of the Stomach—This
most serious complication may occur after any operation
involving the abdominal cavity. It may come on at
once or after some days. Vomiting is usual, but not
invariable. The distension is very great, and the patient
rapidly becames very ill

In many cases death occurs in the course of two or
three days, but cases of recovery are known. There
1s usually no obstruction found post mortem, though
in one or two instances internal herniz have been
found.

The best treatment would seem to be lavage of the
stomach with a stomach-tube two or three times a day
till the distension passes off, and subcutaneous infusion
with saline solution.

Operation is not indicated as a rule, but gastro-
enterostomy has been done successfully in one or two
cases.

Tllustratyve Case —A man aged fifty-eight was operated on for a
left inguinal hernia after forty-etght hours careful preparation for
operation  The Trendelenburg position was used for about twenty
minutes during the op After op gastric i
came on rapidly. There was no vomiting, Relief followed the
use of the stomach tube, and 1t was used about twice daily for

some days.

The patient recovered. Six months later he was again operated
on for a right inguninal hernia, and the same symptoms cccurred,
though on this occasion local anzsthesia with cocaine was used.
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13. Foreign Bodies left in the Abdomen.—Leaving a foreign
body inside the abd after an operation is a most
unfortunate accident, and one which should never occur.
As long, however, as it is human to err, such nccidc‘nis
will occasionally take place,and it is only by the adoption
of systematic methods that they can be prevented.

The foreign bodies which have been left behind are
various, and include clips, scissors, sponges, swabs,
pieces of rubber-tubing, etc. Sponges and swabs have
been known to become encysted, and to have remained
for long periods in the abdominal cavity without causing
any symp and have sc 1 been mistal for
tumours at a later date. ‘This is, however, by no means
always the case, and very serious complications may
follow the leaving of such foreign bodies in the abdomen.
Ulceration into the howel or some other hollow viscus
may follow, and may prove fatal; or an abscess may
form beneath the skin, and a sinus develop down to the
foreign body. There are a few cases on record where
such foreign bodies have been spontaneously discharged
from an abscess. Instruments left behind are certain to
give rise to very serious complications.

The best way of preventing an accident of this kind
is to adopt a form of operative technique that does not
allow the possibility of any mistake,

The mere counting of sponges and swabs after an
operation is not by itself sufficient. A potent cause of
such accidents is the practice of cutting in half sponges
or swabs during the operation, or of cutting off pieces of
gauze to pack round a stump or to arrest haemorrhage.
This should never be done. It is very liable to result in
something being left behind, and counting the sponges
or swabs afterwards will not prevent this if the number
has been changed in the course of operation,
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The best plan, if sponges are used, is to use only three
or six, and, if more are necessary, to have them in
multiples of three; then, if at the end of the operation
the sponges are still in multiples of three, none can be
left behind. The surgeon shauld himself be responsible
for counting the sponges.

Anotber and safer plan is to nse square sterilized
tloths instead of sponges, with a piece of tape sewn to
one corner, The end of the tape is clipped and left
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hanging down outside the wound, These sterilized
cloths are better than sponges for packing off the field
of operation, and if used in this way canoot be left
behind.

Another very good plan is to use the end of a rall of
stesilized gauze to pack round the site of operation, the
roll itself being kept on the towels, and more gauze
unwound as it is peeded, but the gauze never cut. The
portion of gauze at the edge of the wound can be used
for swabbing. As the whole of the gauze in use is in one
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continuous piece, it is quite impossible for any of it to be
left behind so long as it is not cut,

The clips used in the operation should be in dozens
or half-dozens, and should be counted before and after
the operation by the surgeon himself.

AnpostinaL BeLrs ror Use APrer Lararorosy.—
There are many different kinds of belts, and the exact
form is not of much importance. The principal points
of a good belt are an accurate fit and a good support to
the lower part of the abdomen immediately over the
pelvic brim. A belt which constricts the abdomen with-
out supporting it is bad, and will do more harm than
good. A good form of belt is shown in Fig. 26,



CHAPTER XV
OPERATIONS ON THE ABDOMEN (continued)

Cases of Acute General Peritonitis.

Tre modern method of treating such cases is to deal
with the cause of the infection as rapidly and effectually
as possible, and to drain, by means of tubes, those
portions of the abdominal cavity in which pus tends to
collect. Everything, however, depends on the after-
treatment in these cases. The patient should from the
first be nursed in what has been called the Fowler
position—that is to say, in the semi-sitting position shown
on p. 6. In this position the pus and serous discharge
will gravitate into the pelvis, where they can escape, and
away from the upper and more dangerous areas of the
abdomen. The patient should be kept in this position
throughout, and must not be allowed to assume the
honzontal position until the peritonitis has subsided.
The other important point is to administer large
quantities of saline solution by the rectum, The best
plan is to arrange continuous rectal irrigation. This is
done by means of an ordinary irrigator or douche with a
vaginal nozzle, which is passed into the rectum. The
top of the fluid in the irrigator should not be more than
6 inches above the level of the anus, so that the fluid
runs in slowly. The irrigator must be kept full of warm
208
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saline solution. From 10 to 20 pints should be allowed
to absorb from the bowel during the first twenty-four
hours, and continued, if necessary. This is a most
valuable means of treating acute peritonitis, as it washes
out the poisons in the blood and tissues and helps their
elimination,

The dressings should be changed frequently, and the
drainage-tubes shortened and ultimately removed as
soon as the discharge from them gets less or ceases.

It seems certain that the drainage of the peritoneal
cavity by means of tubes is not effective for more than
about twenty-four or forty-eight hours, and there is, there-
fore, nothing to be gained by leaving the tubes in for
more than two or three days.

If tdbes are left n for any length of time they are very
apt to result 1n a fecal fistula owing to ulceration into
the ntestine  If tubes are retained for more than thirty-
six hours they should be shortened or moved.

WVery httle, 1f any, food should be given by the mouth
for the first two days.

The bowels should be moved as soon as possible by
means of castor-oil or calomel, or smtable enemata (see
also ‘Treatment of Meteorism,” Chapter XIV), and should
be kept acting freely during convalescence, so as to
prevent, as far as posstble, the formation of adhestons.

Operations on the Stomach.

SP_zcmL CowmrLicaTions.—(1) Pneumonia; (2) re-
gurgitant vomiting, (3) hzmatemesis.

1. P —One of the causes of death
after operations on the stomach, and more especially
operations undertaken for the relief of pyloric stenosis, is
poeumoma.  The reason for this 1s that the patients are
often old or enfeebled subjects, and that the free move

3
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ment of the upper abdominal muscles and, to some extent,
the diaphragm are interfered with owing to the incision,
The respirations in consequence are shallow, as the
patient is afraid of the pain caused by a deep inspiration.
Coughing is for the same reason prevented, and, as a
result, mucus collects in the most dependent parts of the
lungs and sets up hypostatic pneumonia. The best way
of preventing this is to nurse the patient as far as possible
in a sitting position; the knees should be flexed over a
cushion or bolster, and the back and head supported with
a bed-rest and pillows,

A good way of preventing pulmonary trouble after
operations on the abdomen is to instruct the nurse to get
the patient to take a few deep breaths so as to com-
pletely fill the chest every few hours.

2. Regurgitant Vomiting.—This sometimes follows the
operation of gastro-enterostomy. When it comes on
about two or three days after the operation and there are
no signs of peritonitis, it is nsually due to the formation
of the so-called ¢ vicious circle’—that is to say, a kink
has formed in the intestinal loop, and the contents of the
stomach, instead of passing into the distal portion of the
intestine, are passing into the proximal or duodenal por-
tion, and so back into the stomach (Figs. 27 and 28).
This should be especially suspected if there is much bile
present in the vomit., It used to be supposed that the
presence of bile in the stomach was the cause of the
vomiting, but it has now been shown that this is not the
case. The vomiting is probably always due to some
blockage in the new anastomotic opening, which may be
of either a temporary or permanent nature, The vomiting
may be but slight, occurring only a few times and then
ceasing altogether, or 1t may be so serious as to guichly
cause a fatalissue. When regurgitant vomiting occurs,
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the stomach should be washed out, and all feeding by the
mouth stopped for a time. Changing the patient’s position
is sometimes effectual in freeing the bowel. Thus, if the
patient has been propped up he should be made to lie down
flat on his back so as to prevent the drag on the loop of
intestine. Giving the patient large draughts of water to
drink has occasionally stopped the vomiting. The bowels
should also be got to act well. If these measures fail to
stop the vomiting, another operation should at once be
performed to make a free exit for the stomach contents
into the bowel. Probably the best operation to perform
under these circumstances is to anastomose the loop
between the pylorus and stomach to the distal portion
of the intestine lower down (Fig. 2g). In slight cases
of regurgitant vomiting, lavage of the stomach every
twenty-four hours will give relief; in bad cases opera-
tion must be at once resorted to. When persistent
vomiting follows other operations on the stomach than
gastro-enterostomy, it is probably due to acute gastritis
or peritonitis, and must be treated accordingly.

3. Hamatemesss—Vomiting of blood after operations
on the stomach is not at all uncommon for the first
twenty-four or forty-eight hours. It is generally, how-
ever, only the blood which has got into the stomach at
the time of the operation, and need not cause alarm.
‘When, however, the blood is bright in colour, and there
is reason to suppose that it is the result of oozing from
the stomach wound, a little hot water may be given to
drink with a view to stopping it, or the stomach may be
gently irrigated with warm boracic lotion by means of a
soft tube. It is seldom that the bleeding is of any con.

‘The administration of h plastin 1 ¢.c. by
the mouth will often tend to stop any bleeding from the
stomach.
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PostTion AFTER OPERATIONS ON THE StoMact.—The
best position in most cases is the half-sitting position
already mentioned, but the exact position must depend
upon the nature of the lesion and its site in the stomach.
Thus, in many cases our object should be to keep the
patient in that position which will allow of fluids, etc.,
most easily finding an exit from the stomach into the
intestines. Since the pylorus 1s to the right side, the
tight lateral position is, 1n many cases, advisable, and
is always to be preferred to the left lateral or supine
positions. The power of the stomach to expel its contents
is usually very feeble after any operation upon its walls,
and we must try to assist it, as far as possible, by means
of gravity.

It is an excellent plan when patients are being nursed
in the sitting position to allow them to sleep at night in
the right lateral recumbent position. They pot only
sleep better in this position, but it prevents the accumula-
tion of fluids in the stomach, and insures free drainage
from that organ into the intestine during the night.
Moving the patient’s position from time to time also
tends to prevent the formation of bedsores, which are
otherwise very liable to form in the case of old and
emaciated subjects.

Again, in the case of ulcers which have been treated
surgically, we must try to keep the patient in such a
position that the wound will not be in a dependent part
of the stomach, and so will not be constantly in contact
with the contents, be it food or mucus.

As in these cases it is particularly desirable that there
should not be any vomiting after the operation, owing to
the strain which it might throw upon the stitches in the
wall of the stomach, it is best not to give anything by
the mouth for the first twenty-four or forty-eight hours,
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PosiTion APTER OPERATIONS ON THE STOMACH.—~The
best position in most cases is the halfsitting position
already mentioned, but the exact position must depend
upon the nature of the lesion and its site in the stomach.
Thus, in many cases our object should be to keep the
patient in that position which will allow of fluids, etc.,
most easily finding an exit from the stomach into the
intestines. Since the pylorus is to the right side, the
right lateral position is, 1n many cases, advisable, and
is always to be preferred to the left lateral or supine
positions. The power of the stomach to expel its contents
is usually very feeble after any operation upon its walls,
and we must try to assist it, as far as possible, by means
of gravity.

1t is an excellent plan when patients are being nursed
in the sitting position to allow them to sleep at night in
the right lateral recumbent position. They not only
sleep better in this position, but it prevents the accumula-
tion of fluids in the stomach, and insures free drainage
from that organ into the intestine during the night.
Moving the patient’s position from time to time also
tends to prevent the formation of bed-sores, which are
otherwise very liable to form in the case of old and
emaciated subjects.

Again, in the case of ulcers which have been treated
surgically, we must try to keep the patient in such a
position that the wound will not be in a dependent part
of the stomach, and so will not be constantly in contact
with the contents, be it food or mucus.

As in these cases it is particularly desirable that there
should not be any vomiting after the operation, owing to
the strain which it might throw upon the stitches in the
wall of the stomach, it is best not to give anything by
the mouth for the first twenty-four or forty-eight hours,



214 The After-Treatment of Operations

and rectal feeding should be adopted. Patients often
complain of great thirst; this must be appeased by
giving warm twater enemata, and sometimes a thin slice
of lemon to suck will make the patient more comfortable.
‘When the patient is old or much enfeebled as the result
of his condition previous to the operation, it is often not
wise to depend entirely on rectal feeding even for the
first two days, and he should be given small quantities
of fluid diet, such as albumin-water every two or three
hours, as soon as the results of the anmsthetic have
passed off.

It used to be the practice to give only a very sparing
and entirely fluid diet after operations on the stomach,
but this practice is now almost entirely discarded.
The patients are often very undernourished and require
food. It 1s quite safe to give semisolid food after
the first thirty-six hours, and the patient can quite soon
be given boiled fish and minced chicken.

Operations on the Gall-Bladder and Biliary
Ducts.

Speciat CompLIcATIONS. — (1) Hmmorrhage; (2)
biliary fistula, (3) broncho-pneumonia and pleurisy;
(4) acute dilatation of the stomach ; (5) vomiting.

1. Hemorrhage.—Many of these operations bave of
necessity to be performed upon patients who are suffer-
ing from jaundice, and the coagulability of the blood
under these conditions seems to be altered in much
the same way as is the case in patients the subject of
hemophilia Oozing from all parts of the wound takes
place, and if not stopped often proves fatal This
oozing may not come on for two or three days after the
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operation. The value of calcium salts by mouth or
rectum as a means of preventing hxmorrhage in these
cases seems very doubtful, and many surgeans have given
it up. Moyniban advises the use of horse or rabbit
serum, of which 20 c.c, are injected subcutaneously five
or six bours before operation. Thyroid extract has also
been used to shorten the blood coagulability time in these
cases with success.

2. Bilisry Fistula—This is an extremely troublesome
affection, which occasionally follows operations on the
gall-bladder. As a rule, these fistule close spontane-
ously in the course of a month or two. When, however,
this is not the case, it is generally due to there being a
block in the common duct, either from an impacted
stone, malignant disease of the head of the pancreas, or
as the result of adhesions, and, if possible, a further
operation should be performed for its relief,

‘When the biliary fistula is accompanied by absence of
bile in the stools, as shown by clay-coloured faces, it is
practically certain that the cause of the fistula is a block
lower down in the biliary passages, and a second
operation must be performed. When, however, there is
a certain amount of bile in the fieces, it is better to wait
for some time, to see whether the fistula will close
spontaneously.

3. Broncho-pnewmonia and Pleurisy. — These complica-
tions often result from the interference with the move-
ments of the diaphragm caused by the operation. They
are best guarded against by nursing the patient in a
semi-recumbent position,

4. Acute Dilatation of the Stomach.—This is said to have
follfnwed the operation of choledachotomy in some cases.
It is best treated by gastric lavage and rectal feeding.

5. Vomiting.—It may be mentioned here that persistent

N



216 The After-Treatment of Operations

vomiting may occur after these operations when a large
gauze plug has been inserted. The vomiting often ceases
after removal of the plug.

Operations for Appendicitis.

CoMpricaTIONS, — (1) Peritonitis ; “(2) meteorism;
(3) fmcal fistula; (4) empyema; (5) thrombosis;
(6) infarction of the lung; (7) loculation of pus;
(8) adhestons.

The treatment of the wound is the same as for any
other abscess, but it is very important that the drainage-
tube should not be left out until all the deeper parts of
the wound have healed, as otherwise the opening in
the skin is vecy liable to contract and allow the pus
to pocket. Sometimes a week or ten days after the
operation, when the patient is apparently almost well
again, there is a rise in temperature and pain at the site
of the wound—in fact, a recurrence of the original
symptoms. This usuvally means that another abscess
has formed in the deeper parts of the wound cavity ; in
other words, some pus has pocketed, and got shut off
from the rest of the wound. Under these circumstances
the wound should be carefully dilated and explored with
the finger or a director until the pus is found, and given
a free exit. Great caution must, however, be exercised
in doing this, or there will be danger of opening the
general peritoneal cavity and setting up peritonitis.

The rectal tube should always be used after the
operation as a precautionary measure against distension.
It is particularly in these cases that distension and
meteorism are liable to occur. The patient should have
the tube placed through the sphincters, and left in for
ane hour 1n six hours, commencing soon after the opera-
tion (see p. 183}
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1t is most important, after all operations for appendi.
citis, to get the bowels to act as soon as possible, An
enema should be administered on the day after the
operation, and, if it fails to act, should be followed by a
dose of salts or castor oil.

In cases where there is a large foul abscess cavity left
after the operation, it should be irrigated daily or twice
daily. Care must be taken, however, to irrigate gently
and to allow a free exit for the fluid, as otherwise there
is some risk of forcing the fluid into the general peritoneal
cavity, and so perhaps causing general peritonitis. There
isno advantage, as a rule, in using antiseptic solutions for
irrigating the abscess cavity.

The author analyzed the after-history in 100 consecutive
cases of operation for appendicitis in one of the London
hospitals, for the purpose of ascertaining the percentage
of complications and the after-results that may follow
this operation.

In this series the mortality was 8 per cent.; of these
3 cases died from meteorism and peritonitis, 2 from other
forms of sepsis, 2 from bronchitis, and 1 from infarction
of the lung,

Complications, including several cases of stitch sup-
puration, occurred in 48 per cent, of the cases.

In 4 per cent. the patient developed a secondary
empyema on the right side, and in 1 per cent. a right
pleurisy. Infarction of the lung occurred in 5 per cent.
of the cases, the infarction occurring in 1 case on the first
day, in 2 cases on the ninth day, in 1 case on the tenth
day,and in 1 case on the twelfth day ; and of these 5 cases,
thrombosis in the lower extremities was detected in 3.

Loculation of the pus with recurrence of some of
the symptoms, and necessitating reopening the wound
occurred in 15 per cent, of cases,
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A fwcal fistula formed mn 9 per cent. Meteorism
occurred as a complication in 7 per cent. of the cases.

The percentage of complications in this series seems
high, but this is accounted for by the fact that, as in all
hospital statistics, many cases are included which were
in a desperate state when operated upon.

These statistics were made in 1903, and would not
apply to-day, as with the great improvements in technique
and in aseptic methods which have occurred since then,
combined with the fact that cases of acute appendicitis
are now operated upon much earlier than was then the
case, complications of all sorts have been enormously
diminished, so that the mortality is now less than 1 per
cent. 1n the best practices, and complications generally
correspondingly less frequent.

A certain amount of trouble may be experienced in
getting the bowels to act for the first few weeks after
the operation, owing to the formation of adhesions
between the coils of intestine. This is particularly
liable to occur if the abscess has tracted down into the
pelvis. It can, however, be overcome by the proper use
of salts, and in most cases the adhesions will soon stretch
and disappear,

‘When an abscess has been opened, or there has been
much inflammatory mischief around the appendix,
adhesions are apt to form in the neighbourhood of the
wound, and as time elapses, and these adhesions contract,
they may cause a able amount of di fort and
pain. In the cases analyzed by the author, symptoms
which appeared to be caused by adhesions were present
from one to two years after the operation in 18 per cent.
(see also p. 202)

The different complications and the methods of dealing
with them have already been referred to in the previous

chapter.
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Ventral hernia sometimes follows the operation for
removal of the appendix, and it 1s a peculiar fact about
these hernim that they are often very painful. When
this is the case, a further operation should be performed
for the cure of the hernia,

Radical Cure of Hernia.

Speciar,  CompricaTions.—(1) Epididymo - orchitis;
(2) retention of urine ; (3) separation of the deep sutures;
{4) persistent vomiting ; (5) recurrence.

In order to keep the dressings dry it is advisable, in the
imale, to place a piece of jaconet with a hole in it over
the dressings, the penis being made to emerge through
the hole. In young children it 1s so difficult to keep the
dressings dry that it is advisable to apply a collodion
dressing to the wound in the first instance, and to place
a large pad of wool over this, which can be changed con-
stantly. The best way of nursing quite young children
after operations for the radical cure of hernia is to sling
their legs up to a cross-bar over the bed, in the same way
as is done 1n Bryant’s method of treating fracture of the
femur, This not only enables the small patient to be
kept much cleaner than would otherwise be the case, but
the flexed position of the thigh acts as a protection to the
inguinal rings, and prevents undue pressure being exerted
on them, during the period of healing of the wound, from
crying, etc.

The usual time during which the patient should be
kept in bed after these operations is from three weeks to
a month. Three weeks is, however, all that is usually
pecessary.  When the patient is first allowed to get up

after the operation, a pad of wool held on by a firm
spica bandage should be applied over the nguinal
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canal. This should be worn for the first week. After
that all support to the canal can usually be dispensed
with. The use of a truss after the radical cure of
hernia is inadvisable, as the continuous pressure exerted
by a truss tends to weaken the scar and surrounding
tissues, and therefore tends towards the recurrence of
the affection. Of course, when the operation has been
undertaken for the purpose of enabling the patient to
wear a truss—that is to say, when, owing to the nature
of the case, a real radical cure of the condition was not
to be expected, and the operation was undertaken with
the object of so improving the local conditions as to
allow of a truss keeping up the hernia— the case is
different ; a light truss, therefore, should be ordered in
these cases. The patient after the operation for hernia
should be warned against the danger of lifting heavy
weights, or exerting himself in any way, for the first two
months or so afterwards, as the parts are not thoroughly
consolidated for that time, and any violent exertion is
hable to cause the hernia to come down again.

1. Epididymp-orchitis—1It is not at all uncommon after
operations for hernia to find a few days after the opera-
tion that there 15 some swelling and tenderness of the
epididymis and testicle on the same side. This is most
probably due to the interference with the veins of the
cord at the time of the operation, or to the cord being
constricted by the ring having been sewn up a little too
tightly. The swelling is often considerable, but it is of no
consequence, and all subsides in the course of a day or
two, If there is much pain or discomfort, the testicle
should be supported by a small cushion or slung up well
on to the abdomen by means of a bandage, and evapor-
ating lotions applied to relieve the pain. | Occasionally
this swelling and enlargement of the testis, etc., persists
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for a week or two, but invariably subsides without any
harm resulting.

2. Retention of Urine—This is not uncommon for Shc
first twenty-four hours after the operation. Loosening
the bandages is sometimes all that is necessary to cnszle
the patient to pass his water. If simple means fail, &
catheter should be passed and the urine drawn off, the
usual precautions being, of course, taken to prevent the
introduction of organisms into the bladder.

3. Stparation of the Deep Sutures—This has already
been referred to under the head of ¢Laparotomy.’ It
is a particularly annoying complication in these cases,
as it may render the operation ineffectual,

4. Porsistent Vomiting.—Leaving out of account the
vomiting due to the anzsthetic, peritonitis, or meteorism,
which have already been referred to, this complication
is usually seen after operations for the cure of large
scrotal hernia when portions of the omentum have been
ligatured and cut away. The vomiting generally comes
on about a week or ten days after the operation, and is
accompanied by some tenderness of the abdomen and
symptoms which at first are easily mistaken for those of
peritonitis. The condition is either due to some sloughing
of the omental stump or to the formation of adhesions

between it and the surrounding coils of intestine. The
condition is not

but is seen ionally ; the
symptoms generally pass off in the course of a few days,
and no harm results to the patient. The patient should
be put on a fluid diet again if solids have been allowed,
and the bowels should be well opened with saline
aperients. The symptoms usually subside after the
bowels have been well opened. Pain often accompanies
the symptoms, and 1s best treated by hot fomentations,
and, if necessary, by the use of morphia.
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5. Recurvence—The question of recurrence hardly
comes within the scope of this work. Fortunately, with
the present improved methods of operating it is not very
often seen now, but even after the best operations cases
will occasionally occur. In the case of hospital patients,
many of whom are navvies, whose work entails the lifting
of heavy weights, often with the knees bent, and who
can seldom afford to keep away from their work for a
sufficient time after the operation to insure the best
results from it, it is not surprising that recurrence is
sometimes seen; indeed, it is a matter of surprise that
the results under these circumstances are as good as
they are.

Operations on the Kidney.

Sreciar Comprications,—(r) Uremia; (2) severe
pain ; (3) vomiting ; (4) high temperature ; (5) pulmonary
embolism ; (6) heematuria; (7) renal colic.

The after-treatment of these cases is practically the
same as for laparotomy. When a drain has been placed
in the loin, frequent changing of the dressings will be
necessary to keep the patient dry, and if there is a ten-
dency for the skin round the wound to become sore from
the constant irntation of the discharge, a little ointment
should be smeared over the skin to prevent this, After
nephrectomy everything that is possible should be done
to diminish the work of the remaining kidney until it has
become accustomed to the new conditions. The diet
should be bland, and all highly nitrogenous diets are
best avoided, as they will give the kidney more work to
do in excreting urea than would less nitrogenous diets.
Morphia or optum in any form 1s best avorded, as it tends
to dimimsh unnary secretion. The skin and bowels
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should be kept acting, so as to relieve the work of the
remaining kidney. The amount of urine passed per
diem should be measured and charted, so that any
diminution in the quantity may be noticed at once.

t. Uremia.—When the excretion of urine diminishes
and uremia threatens, the case should be treated in the
same way as for an ordinary case of uremia—that is to
say, the skin must be made to act by the use of hot-air
baths or pilocarpine, and the bowels must be kept acting
freely. The application of hot fc ions over the
healthy kidney is often useful.

2. Pain does not always occur, but may be very severe,
1t is generally of a shooting character, running down into
the groin and inner side of the thigh on the same side.

Slight renal colic may occur after some operations on
the kidney, especially nephrotomy, and is due to the
passage of blood.clots down the ureter. This is best
treated by hot fomentations, etc. Morphia must not be
given 1f there is any uncertainty as to the condition of
the other kidney. 1If, however, it is known that the other
kidney is healthy, and there has been no diminution in
the amount of urine excreted since the operation, it may
be given with safety.

3. Persistent Vomuting after operations on the kiduey,
and especially after nephrorrhaphy, sometimes occurs,
and may accompany the high temperature mentioned
below. It is probably due to the same camse. The
patient often vomits on and off for some days; the con-
dition is not, as a rule, serious. It is as well to remember
the possibility of this complication occurring after opera-
tions on the kidney, as otherwise the symptoms may give
rise to serious fears of peritonitis.

4. High Temperature—A high temperature is not at
all uncommon after the kidney has been much inter.
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fered with, After nephrorrhaphy a high temperature
may persist for a week or longer, the temperature often
varying from 100° to 103° F, This is probably due to
interference with the sympathetic nerves. It need not
give rise to alarm, and it is not accompanied by any
inflammatory condition, The temperature rises directly
after the operation, and remains up, Should the tempera-
ture, however, be normal or subnormal for the first few
days and then rise, 1t will not be due to this cause, atd
sepsis must be suspected and the wound examined,
and, if necessary, opened. The patient may, while the
temperature persists, feel flushed and uncomfortable,

5. Pulmonary Embolism~This Is, fortunately, a rare
complication, For treatment, see Chapter VIII.

6. Hematuria. — This not infrequently occurs after
operations in which the kidney has been explored. It
is due 1o oozing from the kidney substance, and, as a
rule, stops within forty-eight hours of the operation. If
severe, it should be treated by an ice-bag applied to the
loin, and calcium chloride by the mouth or rectum, in
large doses. It should never be treated by administer-
ing adrenakin or ergot internally, as these drugs raise the
general blood-pressure without constricting the renal
vessels, and so tend to increase the hemorrhage.

7. Rensl Cohc.—This may occur after nephrotomy.
1t may be due to—(a) the passage of a blood<lat down
the ureter; (8) a portion of stone which has become
detached from the main stone during its removal from
the renal pelvis, or even 1o a small stone which has been
overlooked at the operation.

The best treatment under such circumstances is to
relieve the pain by morphia and hot stupes to the loin
and abdomen, and at the same time to give the patient
plenty of fluid to drink so as to wash out the clot or
fragment in the ureter.



CHAPTER XVI
OPERATIONS ON THE GENITO-URINARY TRACI

Oxe of the most important things to be attended to in
the alter-treatment of operations on the genito-urinary
tract is to keep the patient as dry as possible. There is
a great tendency for the dressings to become soaked with
urine, and if such dressings remain long in contact with
the skin, especially of old men, it is very liable to get raw
and inflamed. And quite apart from this, the constant
state of smell and dampness which the patient is in
cannot but cause him considerable misery and discom-
fort. To prevent this the dressings should be frequently
changed, and mackintosh sheets should be arranged round
the ends of the tubes, etc., to prevent, as far as possible,
the urine getting on to the dressings. It is well to keep
the skin powdered with starch or boracic powder.

Most wounds resulting from operations on the bladder
or urethra are left open, and have to heal by granulation,
Consequently it is necessary to frequently change the
dressings and to keep the wound clean by itrigation,
These cases require constant attention and skilled
nursing. It is important to see that the patient has a
suitable bed. This should be a good height, as a low
bed is a great inconvenience ; and it should also have a
mattress which does not form a hollow in the middle,

225 15
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A pneumatic ring-pillow with a removable linen cover
should be placed under the patient’s sacrum,

The best way to alleviate pain after these operations is
by means of suppositories of morphia and belladonna,
though the use of apium in any form is best avoided in
cases where the kidneys have been interfered with or
where they are thought to be diseased. The bowels
should always be kept acting loosely for some time after
the operation. One of the most important things to
assure success in these operations is to keep the urine
sweet and to prevent acidity, For this purpose some
drug should be given which is excreted in the urine as
an antiseptic. Of these there are several. Boracic acid
or salol, given in 10-grain doses three times daily, may
be used, or urotrapine, in 5 to 1o grain doses in an ounce
of water, three times daily; free diuresis is more im-
portant than drugs, and to secure this the patient should
be encouraged to drink plenty of barley-water or other
fluids  Where the urine, in spite of these precautions,
remains foul, and cystitis is present, the bladder should
be washed out twice a day with some mild antiseptic,
such as boracic Iotion,

The use of stronger antiseptics than this is not
advisable, as they often give rise to a considerable
amount of pain, and are liable to make the cystitis
worse, Where the cystitis will not improve with this
treatment, solutions of pratargol or argyrol (1 to 1 per
cent.) may be used with advanatage. In washing out
the bladder, only 2 or 3 aunces of fluid must be injected
at a time and allowed to run aut again, this being re-
peated untd the solution comes back quite clear, The
solution should be at a temperature of about 100° F,
The best apparatus for washing out the bladder is a soft
rubber catheter on the end of a glass funnel.
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When the urine is very alkaline, benzoate of ammonium
can be combined with the boric acid in z0-grain doses
three times a day by the mouth, or urotropine may be
used. When the urine is very acid, bicarbonate of soda,
in 10 or 20 grain doses, should be given by the mouth,
either alone or combined with one of the other drugs
mentioned above until the urine is repdered neutral.

Catueter FEver. — After any operation on the
urethral tract, or after the passage of instruments, etc.,
the so-called condition of catheter or urethral fever is
liable to occur. It usually comes on during the first
thirty-six hours, though it sometimes occurs after the
temoval of an instrument that bas been tied in at the
operation, and it is well to be on the look-out for this.
It often follows the first act of micturition after the
operation. The patient shivers, and bas a rigar, followed
by a hot stage and profuse sweating; this condi-
tion soon passes off in the majority of cases, and
is not dangerous unless followed by suppression of
urine, which is very rarely seen, and practically only
occurs when the kidneys are diseased—io grains of
Dover’s powder, administered before the operation,
will usually prevent the occurrence of these unpleasant
symptoms. If 2 large catheter has been tied in after
the operation, the same powder, given that night,
will often facilitate its removal next day, and add to
the comfort of the patient; or an excellent plan is to
remove the instrument while the patient is sitting in a
hot bath. This 15 a good plan whenever large instru-
ments have to be passed or withdrawn from irritable
urethras.

Occasionally a much more severe condition of this
fever is seen, There are repeated attacks of fever,
accompanied by high temperature and rigors, or the fever
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is more or less sustained, and the patient gradually sinks |
into a low state, with feeble pulse, ete, This is more
common in old patients and those who hdve had a
cystitis previous to the operation, or some other septic
focus in or near the field of operation, The condition is
probably a septic one, and must be treated on those
lines. The great danger is suppression of urine and
uremia, When this occurs, it must be treated by
purgation and sweating, apd, of course, opium in any
form must be absolutely avoided.

The best way of treating this severe type of urinaty
fever is by preventing its occurrence, aund it ought to be
very rare if proper care is taken. Unfortunately, the
whole genito-urinary tract is in a septic condition in
some of these cases, especially when dealing with old
and neglected prostatic trouble, and it is in such cases
that it is most commonly seen.

DieT.~—The main cbject in dicting is to keep the
urine neatral and prevent acidity ; therefore it is well to
avoid nitrogenous foods as far as possible, and starchy
foods should be given. For the first few days after the
operation the diet should be a light one, and plenty of
fluids may be allowed with advantage, as this helps to
wash out the gensto-urinary tract. In old and debilitated
subjects it is so tmportant to keep up their strength that
a low diet is not advisable, and 1t shonld be sustaining
from the first, and combined with stimulants of a
sunitable pature.

Suprapubje Cystotomy.
CompLicaTions.—(1) Severe cystitis; {2) pelvic celln-
tis; (3) suppressian of urine ; (4) epididymutis,
For the first twenty-four or forty-eight hours the
wound is best dressed with absorbent dressings, which
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must ke changed as soon as they become soaked with
urine. It is important to remember that })cC:\uSt: the
wound is open and primary union is .not a,mcd at, !.hc
necessity for careful aseptic precautions in chnngm'g
the dressings is not lessened, but, on lhc.olhcr hand, is
greater, The surgeon should, when possible, see ta the
dressings himsell, or, at least, see that somcone who

Fic 31,

thoroughly understands aseptic technique does so for
him,

After the first twenty-four or forty-eight hours the best
plan is to apply some form of apparatus which will drain
away the urine and prevent it from accumulating in the
dressings, There are several forms of apparatus for this
purpose; the best, however, appears to be that devised
by Mr, Hamilton Irving (see Fig. 31). This apparatus
consists of a celluloid cap which fits over the wound,
and 1s retained in place by straps passing round the
body. From this cap there are two outlet pipes com.
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municating either with a urinal between the patient’s
thighs or with a receptacle at the side of the bed. There
is 2 removable lid to the cap which allows the wound te
be examined or the bladder irrigated without removing
the apparatus. It also enables continuous irrigation of
_ the bladder to be very easily arranged for. When this
apparatus is used no dressings are required, and all that
is necessary is to see that itis keptclean.

When such an apparatus is not available the dressmgs
must be frequently changed, so as to keep the patient
as dry as possible; but after the first forty-eight hours
plain sterilized dressings should alone be used, as medi-
cated dressings soon cause soreness and vesication of the
skin.

The drainage-tube should be removed at the end of
twenty-four or forty-eight hours, and many surgeons tie
a large catheter into the urethra, so as to allow the urine
a free escape by the normal channel.

The time which it takes for the suprapubic opening
to close varies from about twelve days to three or four
weeks, and even longer in some cases. The patient should
be kept in the recumbent position, and not allowed to
stand up for a week after the suprapubic wound has
healed up, as otherwise there is some risk of its opening
again. Care should also be taken to prevent the bladder
becoming distended.

If there is much cystitis and the urine is very roul,
continuous irngation of the bladder with warm water
should be arranged for, and urotropine given by the
mouth in full doses.

Suppression of urme has been already mentioned
under catheter fever. It is a condition calling far
prompt treatment The main indications are to relieve
as far as possible the congestion of the renal tissues by
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leeches to the loin, and purgation, and at the same time
to encourage the excretion of the urea, etc., by the skin
and bowel, 5o as to tide the patient over the dangerous
period while the kidneys are not acting.

Hot antiseptic baths of boracic or very weak per.
chloride are a good way of dealing with complications
occutring after operations on the urinary tract when the
patients are strong enough to stand them; but they are
sometimes dangerous in old people, and in any case a
competent attendant must be present.

Prostatectomy.

ComrrrcaTions.—(1) Hemorrhage ; (2) epididymitis;
(3) incontinence ; (4) uremia,

In the suprapubic operation the treatment of the
wound is practically the same as in an ordinary supra-
pubic cystotomy. It is the practice of most surgeons to
administer urotropine or urotropine and water freely for
some days previous to and after the operation. This is
advisabls, as it tends—at any rate, to some extent—to
asepticize the genito-urinary tract.

The bladder should be irrigated twice daily after the
operation, and 1f there is much sepsis continuous irriga.
fion should be arranged for. It is important, however,
to avoid any distension of the bladder, especially during
the first two days, as it might cause hazmorrhage. Any
clots which are found to have formed in the bladder
-must be carefully removed. The 1rrigation should either
be done with sterilized water or with some weak anti-
septic solution, such as 1 1 5,000 potassium  per-
manganate,

Irrigation should be stopped as soon as the patient
commences to pase unne freely per urethram.

Hzmorrhage sheuld be treated by irrigation with
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hazeline or silver nitrate solution (1 in 5,000} as hot as
can be borne (110° to 120° F.). The foot of the bed
should be well raised. If this fails to control the bleeding,
an angsthetic must be administered, and the bladder
firmly packed with long strips of gauze, the ends of
which are left projecting out of the wound; the gauze
should be removed 1n twenty-four houts.

Incontinence or dribbling away of the urine may occur,
and is a very unpleasant compheation; it is due to ex-
cessive injury to the neck of the bladder, and destruction
of the sphincter vesice.

In the perineal operation the tube is generally removed
inside a week from the operation, and the wound should
be closed in three weeks.

Lithotrity.

Cownrricarions.——These are the same as for cystotomy,
but there is a greater hability to urinary fever and epidi-
dymitis. The patient should be kept in bed for a week
or ten days; a large catheter should be tied into the
bladder for the first thirty-six hours. He should be
instructed to turn on to the side to pass water, Hot
fomentations to the abdomen are very comforting to the
patient during the first twenty-four hours, and morphia
or spme opium preparation may be adrmnistered if there
is pain The patient should be allowed to sit in a hot
hip-bath for fifteen or twenty minutes two or three times
aday, and instructed to try and pass his water while in the
bath. It is sometimes necessary to draw off the urine
by means of a catheter for the first few days. Quinme
or salicylate of soda may be administered by the mouth,
and will do much to prevent the occurrence of fever,
Morphia suppositories are very useful in relieving pan
after the operation. The diet for the first few days
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should eonsist of milk, barley-water, and be combined
with stimulants, if necessary.

Internal Urethrotomy.

CoupLications.—(1) Hxmorrhage; (2) urinary fever;
(3) epididymitis. .

Hemorrhage, should it occur, is best treated by tying
in a catheter ; if this proves insufficient a perineal bandage
should be applied with a suitable pad so as to compress
the bulb of the penis against the catheter. Many
surgeons tie in a large catheter after the operation, and
leave it in for twenty-four hours; if this has been done
it should be removed in a hot bath, and a large instru-
ment, preferably a steel sound, passed every two days
at first, and at the end of ten days or a fortnight the
patient may be taught to pass it for himself, and told to
do so once a week at first, and later at more distant
intervals for some months to prevent recontraction of the
scar in the urethra, Some surgeons, on the other hand,
prefer not to pass any instrument til] after the wound has
healed, which will be in about ten days or a fortnight,
and then to pass steel dilators so as to insure the urethra
being well dilated, and then 1o let the patient pass the

instrument for himself at intervals for some months
afterwards.

External Urethrotomy.

ConrricaTions —(1) Pelvic cellulitis and peritonitis;
(2?ttoxaemia; (3) sloughing of the rectum; (4) epididy-
mitis,

If a catheter has been tied in at the operation this
sh({uld on no acconnt be removed for two or three days,
as it will be difficult and may be impossible to replace itt

If a perineal tube bas been tied in it should be retained
for four or five days and then removed, At the end of a
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hazeline or silver nitrate solution (1 in 5,000) as hot as
can be borne (110° to 120° F.). The foot of the bed
should be well raised. If this fails to control the bleeding,
an anzsthetic must be administered, and the bladder
firmly packed with long strips of gauze, the ends of
which are left projecting out of the wound; the gauze
should be removed in twenty-four hours.

Incontinence or dribbling away of the urine may occur,
and is a very unpleasant complication; it is due to ex- -
cessive injury to the neck of the bladder, and destruction
of the sphincter vesicae,

In the permneal operation the tube is generally removed
inside a week from the operation, and the wound should
be closed in three weeks.

Lithotrity.

ComrricaTions,—These are the same as for cystotomy,
but there is a greater liability to urinary fever and epidi-
dymitis, The patient should be kept in bed for a week
or ten days; a large catheter should be tied into the
bladder for the first thirty.six hours. He should be
instructed to turn on to the side to pass water. Hot
fomentations to the abdomen are very comforting to the
patient during the first twenty-four hours, and morphia
or some opium preparation may be administered if there
is pain. The patient should be allowed to sit in a hot
hip-bath for fifteen or twenty minutes two or three times
aday, and instructed to try and pass his water while in the
bath. It is sometimes necessary to draw off the urine
by means of a catheter for the first few days. Quinme
or salicylate of soda may be admimstered by the mouth,
and will do much to preveat the occurrence of fever.
Morphia suppositories are very useful in relieving pain
after the operation, The diet for the first few days
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day till the wound has healed. After the first two or
three days an ointment dressing is the most comfortable.
1€ there is much swelling and edema after the operation,
the bath should be used twice daily and weak lead lotion
applied.

After operations on adults it is advisable to administer
a dose of bromides at night for the first few days to
prevent erections. The patient should keep his bed for
the first two days, and remain resting on a sofa for a
week, and when ke first begins to get about should keep
alarge pad of wool round the penis to prevent its being
knocked, etc. If catgut sutures have been used they
may be left to come away of themselves, otherwise the
stitches should be removed one or two at a time,

Radical Cure of Hydrocele.

The drainage-tube should be removed in twenty-four
hours, and the wound sealed up with collodion. Pressure
should be maintained by means of woo! and bandaging
over the wound so as to prevent the collection of blood
or serum in the scrotum, and to promote rapid healing by
keeping the sides of the wound cavity in contact. Care
must be taken to keep the scrotum well up on to the
pubes; this prevents cedema of the scrotum and pain, and
assists to keep the dressings clean. For this purpose the
best thing is a small cushion placed between the legs so
as to support the scrotum, or a suspensory bandage made
of gauze and pulled up firmly is an excellent plan.
Some of the stitches may be removed on the fourth day,
and the remainder a few days later; the patient should
remain fo bed for ten days or a fortnight, and should
wear a suspensory bandage for some months.
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week or ten days a steel sound should be passed along
the urethra into the bladder, and this should be repeated
every second or third day till the perineal wound has
healed.

Cireumeision.

The dressing is usually a matter of some difficulty in
these cases, as it is difficult to get it to keep on, and it
easily becomes soiled. Dry gauze and collodion makes
an excellent dressing if the wound heals aseptically, but
is extremely troublesome to remove, and sometimes
causes pain ; it is also very painful if erections occur. A
very good way of dressing these cases is to wrap a
narrow piece of dry cyanide gauze round the penis at the
site of the wound, and then to put a larger stnp over the
top of this and overlapping it. A pad of absorbent wool
about 2 inches thick and large enmough to cover the
whole perineum and come well up into the abdomen is
next taken, and a hole is made in it with scissors just
large enough to admit the penis; the penis is placed in
this Lole, and then the pad of wool fixed on by taking
two or three turns of bandage round the body and thighs.
This protects the pems, and adds very materially to the
patient’s comfort.

In hospital practice a very good dressing is made with
strips of lint soaked in lotio plumbi (diluted one half)
wrapped round the penis, and secured to the abdomen by
a strip of plaster. The mother is given some of the

. lotion and instructed to keep the lint moist with it,
or carbolic oil may be used in the same way. The
patient should be kept in bed for the first forty-eight
hours, and on the day after the operation he should sit
in a warm bath and soak off the dressings, a new dressing
being applied afterwards; this should be repeated each
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those in which retaining stitches are placed in the uterine
wall, there is very severe pain for some days after the
operation. This pain can often be relived by such
drugs as phenalgin and aspirin, in full does, tep-ate!
every four or five hours.  Menstruation oftea enmes €,
although not due, after such operations, ard may le
irregular for some time afterwards.
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Varicocele.

The t-eatment is the same as for the above, but no
drainage being necessary, the wound should mot be
examined for five or six days, when the stitches may be
removed. The patient may be allowed to get up in a
week or ten days. A suspensory bandage should be
worn for two or three months after the operation.

Operations on the Uterus or Appendages.

Retention of urine is common after any operation on
the uterus or pelvis, and the greatest care must he exer
cised in relieving it by the catheter, as cystitis is readily
set up and seriously complicates the after-t ; the
most eareful aseptic precautions should be taken in using
the catheter, and it should always be passed by sight
and not under the clothes. The catheter should be
passed frequently-—every five or six hours—to prevent
the bladder from becormng distended, as this will result
in much discomfort to the patient. An attempt should
be made to get the patient to pass her water while lying
on the side.  As already stated many women are unable
to pass their urine while in the dorsal recumbent position,
and in consequence there is apt to be a coflection of
residual unme in the bladder even when the catheter is
in use

The vagina must be kept as clean and aseptic as
possible after the operation, This is best done by daily
gentle irngation with some mild antiseptic solution, A
pad of cyanide gauze well dusted over with some anti-
septic powder should be kept over the valva and changed

twice a day
After many operations on the uterus, and especially
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those in which retaining stitches are placed i the cterize
wall, there is very severe pain for some days after the
operation, This pain can often be relieved by such
drugs as phenalgin and aspirin, in full doses, repeated
every four or five hours. Menstruation often comes o3,
although not due, after such operations, ard may te
isregular for some time afterwards.



CHAPTER XVII
OPERATIONS ON THE RECTUM, AND COLOTOMY

Operations for Fistula.

CompLicaTioNs.—(1) Formation of fresh swnuses; (2)
bridging of the wound; (3) excessive tenderness of
wound ; (4) exuberant granulations; (5) wound refusing
to heal.

In my opinion no surgeon should undertake an opera-
tion Rr fistula unless he 1s able and willing to supervise
the after-treatment himself. Too often the surgeon
operates upon a case of fistula, and then never sees the
case again, or not until the wound has refused to heal
Most of the failures to heal in the case of fistula are due
to the fact that those respansible for the after-treatment
of the case do not understand what 1s necessary, In
proof of this, the fact may be stated that the average
period before healing is complete after an operation for
fistula at St. Mark’s Hospital is under four weeks, in
spite of the fact that probably the practice of this hospital
includes most of the worst cases of fistula in London.
The actual figures for over 200 of the author’s own cases
at St. Mark’s are as follows: Average period of healing
in days—males, 25'1; females, 17°7. Judging from the
inquines the wniter has made, the average period before
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healing is complete alter a fistula operation at some of
the large general hospitals is nearer two and a half
months.

1t is most important that the wound should be kept as
clean as possible, and to insure this the dressing should
be changed frequently, In the case of a large fistula
wound where there is much discharge, the dressing
should be changed every six bours, or even oftencr; and
in the case of an ordinary fistela wound which is clean,
it should be changed at least twice a day. It is never
sufficient to dress the wound only once in twenty-four
hours, or, as is sometimes the practice adopted, once
every two or three days. For the first three ar four days
the wound should be dressed with hot fomentations,
changed as frequently as possible. The fomentations
should be applied over the wool which is in the wound,
and the latter should be left in sifw for the first thirty-
six houts, and then changed as soon as it is soiled, The
bowels should be opened on the third or fourth day by an
aperient dose, aided by a small quantity of olive-oil
injected into the bowel, After this, the patient should
be allowed fo sit in a hot antiseptic bath night and
morning. The cotton-wool will soak out of the wound
while be is in the bath, and fresh wool shonld be carefully
1aid in the wound after the bath. The wound is best
dressed with flat strips of wool, which should be of the
best quality, and not the cheap finff so often supplied in
these days. A narrow, thin strip of wool should be
wisapped around a dressing-probe, and by means of the
probe, passed up into the deeper part of the wound unti}
it enters the lumen of the bowel. 1f the probe is then
gently pressed agawst the wound it can be removed,
leaving the wool in postion in the wonnd. The first
finger of the left band passed into the bowel will often
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assist in placing the wool accurately in position, With
the end of the probe the strip of wool should next be
adjusted carefully so that it lies evenly along the floor of
the wound. Then a few small flat strips of wool should
be laid in any side-tracks or superficial portions of the
wound. On no account should the wound be firmly
plugged with dressing. Plugging of the wound is a mis-
take; in fact, there is no more effectual method of pre-
venting healing.

‘When once the surface of the wound is covered with
healthy granulations it is important to protect these and
the growing edge of the skin from damage each time that
the dressing is changed, and for this purpose there is
nothing better than a dressing of wool soaked in olive-oil
or vaseline. At this stage antiseptics should _be avoided,
as they tend to damage the delicate granulations and to
delay healing. Peroxide of hydrogen, though useful as an
application to clean up a sloughy wound, should not be
used once the wound has cleaned up, as it tends to
produce exuberant and unhealthy granulations. The
wound always requires careful watching to see that heal-
ing is progressing satisfactorily, Occasional stimulation
is often required, For this purpose lotio rubra applied
on wool for a day o. two, or Friar's balsam applied once,
is very useful. Weak silver nitrate, 10 grains to the
ounce, may sometimes be used with advantage, but
strong silver nitrate should not be used except to destroy
unhealthy granulations, as it usually does more harm
than good. Scarlet red ointment is sometimes useful ;
but it is a mistake to use stimulating applications tre-
quently. The wound must be carefully watched for signs
of bridging or the formation of new tracks. The Iatter
may always be suspected if the discharge from the wound
increases in amount or fails to stop. If a previously
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healthy wound suddenly begins to discharge, it is an
almost certain sign that a new track has formed. Any
bridges of tissue that are discovered should be broken
down with a steel probe of cut through with scissors, and
new tracks must be at once laid open, \When the wound
is quite healthy and nearly healed it is best to apply no
dressing at -all, but to keep the parts clean, and apply 2
little vaseline to protect the surface.

The patient should be kept in bed, or at least in the
recumbent position, until healing is quite complete ; and
in order that the scar may become firm before it is
subjected to much movement, he should not walk about
more than is absolutely necessary for another weck after
ths. It is a great temptation to both doctor and patient
to allow the latter to get about a little when the wound
is nearly healed ; but this wastes time in the long run,
and is often responsible for considerable delay in the final
healing of the wound.

During the whole process of healing care must be
taken to msure that the stools are qmite soft, as a hard
stool may delay healing for a week or more.

Causes For Non-HEALING oF THE WoUND AFTER AN
OreraTion ror Fistura—(1) Inadequate operation; ,
(2) insufficient dramage; (3) too tight pluggmng of the

wound; (4) bridging of the wound; (5) some constitu-
tional condition of the patient.

The Operation for Piles.

Comprications.—(1) Pam; (2) hemorrhage; (3) ul-
ceration ; (4) stricture; (5) retention of unne; (6) for-
mation of external piles; (7) fistula or fissure.

The dressing should be changed twice a day, and the
external parts washed with weak carbolic lotion If a
tube has been inserted it should be removed in twenty-

16
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four hours. There is no advantage in keeping the patient
on a*slop’ diet. It is better to give ordinary food in
small quantities until the bowels are opened, and aftet
this a full ordinary diet. The patient may be allowed to
move about freely in bed, so long as he does not disturb
the bandages. The bowels are confined for two or three
days, and are then relieved by the administration of an
ounce of castor-oil, or some other smtable aperient, an
injection of three or four ounces of oliveoil being made
into the bowel with a soft catheter and funnel at the
same time that the aperient is admimstered. As an
alternative to an aperient, the bowels may be relieved by
an enema of olive-oil, 6 ounces, and thin gruel, 14 ounces.
The bowels should subsequently be kept acting daily
with some mild aperient such as cascara or petrolenm.
In ordinary cases the patient may safely be allowed to
use a night commode placed beside the bed The patient
should remain m bed, or at any rate in the recumbent
position, until the higatures have separated, which is
somewhere between the eighth and eleventh days. After
this he should be kept on the sofa for a day or two
longer

Operations for piles have in the past had a very bad
name for causing a great deal of pain. All operations
for piles used to be a ied by onsiderable pain,
and it was the custom to give morphia, or some other
form of opium, for days after the operation. It 1s, how-
ever, now possible to prevent this pain if the operation
15 properly performed, and if the after-treatment is
thoroughly carried out; and the operation for piles should
result in no more pamn than one for herma or varicose
veins. The pain after an operation for piles, as, indeed,
after most of , is due to swelling of the tissues
and inflammation of the wound. If, after the removal of
the piles, the wound is kept clean and the tissues aseptic
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for some hours, there is no severe pain. It is obvi.
ously impossible to keep the wound clean for a long
period. In order to keep it aseptic for a few hours after
the operation it is necessary that the patient shall be so
prepared for operation that one can be certain no fxcal
material shall be found in the rectum, or come into the
area of operation, either during or immediately after the
operation. By careful attention to details this can be
insured. The author has found by experience that if
great care is taken, when operating upon piles, to make
the wounds through clean tissues and to keep the wounds
clean for some hours afterwards, pain is not present in
any marked degree in the majority of cases,

Should the patient complain of pain, 10 grains of
aspirin every six hours will olten relieve it, 1f the pain
is severe, } grain of morphia should be admiuistered
hypodermically. Suppositories containing morphia or
other drugs should not be used, as they are not aseptic
and they act very slowly.

For the treatment of hemorrhage after this opera(xon,
see p, 65 It is important to remember that when
hemorrhage accurs after an operation for piles, there is
seldom any external evidence of its presence, as unless a
tube has been inserted, the blood does not escape from
the anus. Should a patient after such an operation
become blanched and collapsed, the anus should at once
be examined, and a finger passed into the rectum to
ascertain if there is any bleeding. If ligatures have been
used, they generally separate between the eighth and
twelfth days, the average being the tenth day, The
patient should not be allowed to get up until all the
ligatures have come away; he may then be allowed
to rechine on a couch or easy-chair, but should be
more or less restricted to the horizontal position
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until on examination all the wounds are found to have
healed.

Ulceration of the rectum after an operation for piles is
a most troublesome complication. It must be treated by
frequent irrigation of the rectum with weak antiseptics
and improving the patient’s general condition by stimu-
lants and good food. It can be avoided by careful
attention to asepsis during and after the operation.

Stricture should not occur if the operation has been
properly done, but should there be any tendency of
narrowing of the anal orifice it must be met by the daily
passage of bougies, and the patient should be instructed
to pass a bougie for himself until all tendency to con-
traction has disappeared. Allingham's bougies, which
are only tapered at the extreme end, are the best for this
purpose. The results of a stricture of the anus are so
serious that the greatest care should be taken to prevent
it becoming permanent, Stricture can only occur if the
operation has been badly done or there has been ulcera-
tion.

After Whitehead's operation the treatment is the same.
A finger should be occasionally passed into the bowel to
ascertain if the parts are uniting correctly, The stitches
uniting the mucous membrane to the skin should be
allowed to come away by themselves. If, as sometimes
happens, the mucous membrane tears away and retracts,
the condition should not be left to heal by granulation or
a serious stricture will probably result. An anasthetic
should be admunistered, and the mucous membrane
pulled down and reunited to the skin margin by stitches.

Retention of Urine.—This may occur for the first day
or so after all operations on the rectum, and more
particularly if the antertor wall kas been interfered with
—as, for instance, by the ligature of a pile mn this situa-
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tion. ‘The paticnt should be encouraged to try and pass
his water paturally if possible, and may be allowed to
kneel up in the bed for the purpose. Should he still be
quite unable to pass his water, a soft Jaque's c:uhc.tcr
may be passed and the urine drawn off. The retention
often lasts for several days.

Sometimes after an operation for hzxmorrhoids one or
more external piles form at the anal margin. These are
due to dema of the skin at the anal margin from the
circulation being interfered with by the yemoval of the
piles. They are not of much consequence, and will
subside as the circulation is re-established. The follow-
ing ointment applied on a piece of cotton-wool will
relieve any pain they may cause, and also hasten their
resolution. A compress of lead lotion may also be used

for the same purpose. If very large they may be cut off
under local anzsthesia,

5 Hydrarg. subchlor. - . - ghiwv
Palv, opii - - . . . gr.ui
Extr, belladonnz . - . - groai
Ungueat, sambuci . - - 5

Mitte,

Operations for Fissure.

The after-treatment is practically the same; the recum-
bent position should be maintained until the wound has
healed. The dressing should be changed twice a day,
and the parts well washed with warm water. A small
wisp of wool placed in the wound with a probe makes
the best dressing,

Colotomy.

After the operation the patient should have a small
pillow placed under the head and a bolster under the
knees, 1f he complains of being uncomfortable from



246 The After-Treatment of Operations

lying on the back, he may be allowed to turn on the
side, providing that he does not turn on to the side on
which the colotomy wound is sitnated, Very little food
should be given until the intestine has been opened,
though a little fluid diet may be allowed. OId people
should be well propped up, almost into a sitting position,
as this will prevent any tendency that they may have
towards bronchitis, etc.

If the patient is comfortable the wound need not be
dressed on the day after the operation. On the second day
it should be dressed, and the intestine opened for about
1 inch in a transverse direction with a pair of scissors.
After this it is a good thing to open the bowels with a
mild purgative, such as } ounce of castor-oi. On the
tenth day the intestine must be completely divided ina
transverse direction, and the clip, or whatever has been
used to form the spur, removed. Any excess of bowel that
projects above the skin should be cut away with scissors.
The best control is obtained by an opening in which the
mucous membrane meets the skin at the margin of the
opening without there being any prolapse. After this a pad
should be applied to the wound, and a firm bandage applied
over it to push back the gut and get it to retract back flush
with the skin. There s often a little bleeding after the gut
is divided. This bleeding generally comes from numerous
small pots, and if attempts are made to sponge away the
clots and clip the vessels, they are often not only unsue-
cessful, but may result in the bleeding being made worse.
The best thing to do is to put on a pad of wool, and exert
firm pressure with a bandage over the wound. This is all
that is usually necessary. Of course, if there is any vessel
spurting, it should be caught in a clip, the clip eithet
being left on or the vessel tied in the usual way. If the
incision is made at right angles to the line of the gut,
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there is seldom any bleeding of moment, \When no spur
has been formed, it is sometimes not easy to find the gut
when it is desired to open it, as it is covered in lymph,
and may be unrecognisable. Under these circumstances
an incision must be made with & knife into the centre
of the wound, until, by the escape of flatus, it is known
that the gut is opened, and then the incision may be en-
larged with scissors to the required size. The division of
the intestine is quite painless and no anwesthetic is required.
After the gut has been opened, the colon should be well
cleared of any accumulated feces it may contain by suit-
able purgatives. After this has been done, however, it is
best not to make use of purgatives at all, unless absolutely
necessary, as they are very liable to set up a sort of
diarrheea, and cause soreness of the skin round the wound.
1f there are fces in the lower and now useless portion
of the colon, they may be washed out by syringing
through from the upper opening, or by ememata, In
about a fortnight from the operation the wound will be
sufficiently healed to have a colotomy belt fitted, The
best sort of belt is that with a celluloid cup fitting over
the opening in the intestine, and kept in place by a
belt with an indiarubber interval in it where the cup
comes. These belts are much more comfortable than
those with a plug fitting into the gut, and are quite
as efficient in preventing the escape of feces. The
same remarks apply equally to both lumbar and inguinal
colotomy.
Corotomy BeLts.—These are mamly of two kinds—
" those with a plug which fits into the opening, and those
with a cup which fits over the ends of the gut. The cup
is by far the best form. The chief objection to the plug
belt or truss is that the presence of the plug in the
intestine gives the patient the feeling of a constant desire
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to evacuate something from the opening; it also prevents
the establishment of any sphincter action at the artificial
opening. The cup form does not possess any of these
disadvantges. It consists of a celluloid cup with
buttons on the outer side, and a belt which fits round the
patient’s body ; the belt is made of indiarubber where it
passes over the cup. This holds the cup in place, and
insures it being kept well up against the abdominal
wall,



CHAPTER XVIII
OPERATIONS ON THE JOINTS

THERE are some features with regard to operations upon
joints that require special notice. There are probably
no operations in surgery after which sepsis is more
dreaded or more prone to occur, if the most rigorous
precautions are not taken, than those upon joints, The
most scrupulous care is necessary in the dressing and
after-treatment of these cases to prevent the possibility
of organisms gaining an entrance and setting up sepsis.
Again, it is of the utmost importance that the joint
should be functional after the operation—that is to say,
should be capable of free and painless movement, and,
in the case of the leg, able to support the weight of the
body—except, of course, in those cases where the joint
is hopelessly disorganized, and the operation has been
undertaken with the object of obtaining a stiff joint, as in
the case of excision of the knee for tubercle.

After the cavity of a joint has been opened, or the
synovial membrane interfered with, there is a great
liability to the formation of adhesions, which, if they
form, may lead to more or less permanent crippling, and
will, in any case, result in much pain to the patient.
Although these adhesions can often be got rid of
satisfactorily later, it is much better surgery to prevent

249
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to evacuate something from the opening; it also prevents
the establist of any sphincter action at the artificial
opening. The cup form does not possess any of these
disadvantges. It consists of a celluloid cup with
buttons on the outer side, and a belt which fits round the
patient’s body ; the belt is made of indiarubber where it
passes over the cup. This holds the cup in place, and
insures it being kept well up against the abdominal
wall.
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The patient should zow be encouraged to move the
joint as much as possible, and a very good plaa in the
case of the knee s to let the patient sit on the edge of
the bed with the leg hanging over the edge, and the foot
vesting on A stool of appropriate height; he must thea
raise the foot off the stool by extending the knee, and
then slowly lower it back again on to the stool; this
should be repeated for fifteen minntes twice a day. At
this period massage to the muscles moving the joint (in
this case those of the leg and thigh) is very beneficial,
both in keeping up the tone and development of the
muscles and in getting rid of any adhesions that may
have formed. The scar should be moved from side to
side on the deeper tissues each day to prevent it from
becoming adherent to the boge, which otherwise is very
likely to take place and be the cause of pain later on.
After the removal of a loose semilunar cartilage from the
knee there is often a tendency for the scar to become
adherent to the inner condyle of the tibiz, and if this is
allowed to take place a copsiderable amount of pain and
disability may result, -

After the operation for loose semilunar cartilage or
fractured patella, the patient may usually be allowed to
walk as soon as ever the wound has healed. It is
Dot advisable for the patient to wear any sort of support
to the knee as it tends to imit movement and prevent
the proper development of the muscles supparting the
joint, on the integrity of which the subsequent stability
or otherwise of the joint mainly depends.

Excision of the Elbow.

After excision of the elbow-joint our object is to form
a ¢ false joint,’ and therefore movement must be com-
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their forming at all. It should therefore be our object
to prevent the formation of adhesions by moving the
joint slightly each day from the earliest possible date.

After such operations as wiring the patella for fracture
and the removal of a fractured or Joose semilunar
cartilage, movement of the joint should be commenced
o the second or third day after the operation. In o.rde:
to move the joint, the bandages and outer dressings
must bz removed, and the attendant should then pass
his hand (we will assume that he is dealing with the
kneejoint) under the knee, and gently raise it off the
back splint Gf one has been used), while with the other
hand he holds the dressings in place, and supports the
wound by firm pressure, so that no tension is put upon
the skin in the neighbourhood of the wound. On the
first occasion the joint should only be moved slightly two
or three times, the knee being gently mised, and then
allowed to assume its original position by its own weight.
At the same time the patella should be moved from side
to side, so as to prevent the formation of adhesicns
between it and the anterior surface of the femur.

This must be repeated each day, and after two or
three days the patient should be made to morve the joint
for bimself, the attendant at most only steadying the limb
and dressings. * The joint at this period should be moved
through a muzh larger angle than at first. It is better
not to nse & splint in these cases, but if one has been
used it should be dispensed with as soon as possible.
At the end of ten days, when the wound should have
healed, the stitches can be removed, and a dressing of
collodion and gauze applied in such a way as to hold
together the edges of the wound and so support the
scar, and prevent its being stretched during movement
of the joint. .
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The patient should now be encouraged to move the
joint as much as possible, and a very good plan in the
case of the knee is to let the patient sit on the edze of
the bed with the leg hanging over the edge, and the foot
resting on @ stool of appropriate height; he must then
raise the foot off the stool by extending the knee, and
then slowly lower it back again on to the stool; this
should be repeated for fifteen minutes twice a day. At
this period massage to the muscles moving the joint (in
this case those of the leg and thigh) is very beneficial,
both in keeping up the tone and development of the
muscles and in getting rid of any adhesions that may
have formed. The scar should be moved from side to
side on the deeper tissues cach day to prevent it from
becoming adherent to the bone, which otherwise is very
likely to take place and be the cause of pain later on.
After the removal of a loose semilunar cartilage from the
knee there is often a tendency for the scar to become
adherent to the inner condyle of the tibia, and if this is
allowed to take place a considerable amount of pain and
disability may resuit.

After the operation for loose semilunar cartilage or
fractured patella, the patient may usually be allowed to
walk as soon as ever the wound has healed. It is
not advisable for the patient to wear any sort of support
to the knee as it tends to limit movement and prevent
fbe proper development of the muscles supporting the
joint, on the integrity of which the subsequent stability
or otherwise of the joint mainly depends.

Exeision of the Elbow.

After e{(clision of the elbow-joint our object is to form
a ¢ false joint, and therefore movement must be com-
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menced early. The best plan is to fix the arm in a
metal outside splint with a joint opposite the elbow and
with a thumb-screw, so that the splint can be fixed at any
desired angle at will, or by loosening which the splint
can be made to move with the arm. Each day the
thumb-screw can be loosened and the joint moved with-
out removing the splint; the splint must, however, be
removed from time to time, so as to allow of movements
of pronation and supination being carried out. In these
movements, while the wrist is being rotated the surgeon
must fix the ulna, to insure the movements taking place
correctly, At first the joint should be only slightly
moved, commencing about a week or ten days after
the operation, and all movements must be very gentle,
As the wound heals the movements should be extended
until they are free in all normal directions, The hand
should be left free from the first, and the patient en-
couraged to use the fingers and wrist freely.

As soon as ever the parts are sufficiently firm to allow
of it, the splint should be left off and the patient made to
use the limb; the arm can be kept in a sling for part of
the day at first, and a sling should be used as a protection
agamst injury while out of doors for some months.
Later on, when the parts have thoroughly consolidated,
massage and regular exercises in a gymnasium are very
useful in getting back power and free movement in the
arm.

It will probably be several months before real stability
of the new joint is obtained, but in favourable cases the
patient should at the end of three or four months be able
to use the limb for all ordinary purposes. Special care
must be taken to see that the patient is able to get the
hand up to the back of the head, as this is often difficult
at first, and later on the patient will find it no trifling
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aconvenience not to be able to get his band up to thr

ack of his neck for the purpoze of doing up a collar-
stud, ete.

Excision of the Shoulder,

After excision of the shoulder movement shoutd 1o
commenced early and carried out in the same way azin
the case of the elbow, but it is particulasly important to
insure the movements taking place betwcen the humerus
and the scapula, and pot between the teapula and the
trunk. The surgeon should fix the scapula by holdins
the angle firmly with his fingers, and then move the arm
ar instruct the patient to do so for himsell; i this pre.
caution is not ¢aken, the movements, and especially that
of abduction, are almost certain to take place between
the scapula and the trunk instead of at the shoulder.
Joint,

The success or otherwise of most operations on the
joints depends to such a large extent upon the care with
which the movements are carried out during the after-
treatment, that too much cate and patience cannot be
expended upon them; and in the case of children, who
form the largest percentage of the patients, much

£ and is often Y in order to
obtain the desired result. A certain amount of pain is
generally caused by the movements at first; and if this
is sufficiently severe to warrant it, an anmsthetic may be

given occasionally to insure that free movement is
obtaiued,

Exeision of the Kneo.

?Iere, in contradistinction to the case of the arm, our
o‘b}_ect 1510 obta?n bony ankylosis, and a properly fitting
splint which will not allow the bomes to get out of
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position is of the greatest importance. For this purpose
there is probably no better splint than Howe's splint, .
though any form of well-fitting interrupted splint will do.
There is often a considerable amount of pain after all
excisions, and, in fact, after all operations involving the
cutting of bope, Morphia must be given for its relief,
and in the case of young children, to whom it is not
advisable to give morphia, a few drops of laudanum,
varying according to the age of the patient, should be
given in a glass of water. Raising the limb, and espe-
cially slinging it well up in a cradle, if the splint will
allow of this, often relieves the pain to some extent. It
ought not to be necessary to change the dressing for a
fortnight after the operation, and then it is often advisable
to administer an anaesthetic for the first dressing. This
also enables the surgeon to thoroughly examine the
wound, and if any recurrent foci are found, to deal with
them. At the end of six weeks to two months a well-
fitting leather splint, strengthened up the back of the
knee with a metal bar, should be substituted for the
splint previously used, and the patient can then be got
up. In about three months from the operation the
patient can usually be allowed to walk, but the splint
should be worn for at least a year, and in the case of
children for two or three years. In children there isa
great tendency for flexion of the knee to take place; and
although this can often be prevented by the prolonged
use of splints, it cannot always be so prevented, as it is
due to the unequal growth of the epiphysis, and in these
cases a subsequent partial resection is necessary later on
to remedy the deformity.
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Exclision of the Hip.

After excision of the hip-joint the two most important
points that have to be attended to are: (1) To prevent
external rotation of the lower [ragment; (2) to prevent
flexion of the hipjoint. In fact, the case has to be
treated in very much the same way as for fracture of the
neck of the femur,

It is generally advisable to apply an extension by
weight and pulley to the foot of the affected limb. The
extension strapping should always be carried above the
knee, and in children it is better to affix longitudinal
pieces of strapping up the sides of the limb and to
bandage over these with an ordinary bandage, afterwards
applying circular strips of strapping in two or three
places so as to prevent its coming undone. The upper
ends of the side-pieces should be turned down on them-
selves, and fixed with strapping so as to prevent their
drawing through, This is much less irritating to the
delicate skin of a child than applying strapping all the
way up the limb, A long Liston or Dessault’s sphint
should be applied from the axilla to the ankle, so as to
prevent flexion at the hip. In young children it is better
to use a Phelps’s box-sphnt or 2 double Thomas’s splint.
If a long splint is applied it must not be put on so tightly
as to interfere with the extension, The body should be
steadied by passing a sheet across the trunk and holding
it in position with sand-bags on each side of the body,
the sand-bags being rolled up in the sheet on each side.
To prevent rotation of the limb a cross-bar should be
attached to the long splint just above the ankle, or a
very good plan is to fix a flat piece of wood at right
angles across the back of the knee with plaster of Paris

bandages. Ib some cases the limb can be kept from
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position is of the greatest importance. For this purpose
there is probably no better splint than Howe's splint,
though any form of well-fitting interrupted splint will do.
There is often a considerable amount of pain after all
excisions, and, in fact, after all operations involving the
cutting of bone. Morphia must be given for its relief,
and in the case of young children, to whom it is not
advisable to give morphia, a few drops of laudanum,
varying according to the age of the patient, should be
given in a glass of water. Raising the limb, aud espe-
cially slinging it well up in a cradle, if the splint will
allow of this, often relieves the pain to some extent. It
ought not to be necessary to change the dressing for a
fortnight after the operation, and then it is often advisable
to ndminister an anwesthetic for the first dressing, This
also enables the surgeon to thoroughly examine the
wound, and if any recurrent foci are found, to deal with
them. At the end of six weeks fo two months a well-
fitting leather splint, strengthened up the back of the
knee with a metal bar, should be substituted for the
splint previously used, and the patient can then be got
up.  In about three months from the operation the
patient can usually be allowed to walk, but the splint
should be worn for at least 2 year, and in the case of
children for two or three years. In children there isa
great tendency for flexion of the knee to take place, and
although this can often be prevented by the prolonged
use of splints, it cannot always be so prevented, as it is
dQue to the unequal growth of the epiphysis, and in these -
cases a subsequent partial resection is necessary later on
o reiedy the deformity,



Operations on the Joints 255

Excision of the Hip.

After excision of the hip-joint the two most important
points that have to be attended to are: (1) To prevent
external rotation of the lcwer fragment; (2) to prevent
flexion of the hipjoint. In fact, the case has to be
treated in very much the same way as for fracture of the
neck of the femur.

It is generally advisable to apply an extension by
weight and pulley to the foot of the aflected limb. The
extension strapping should always be carried above the
knee, and in children it is better to affix longitudinal
pieces of strapping up the sides of the limb and to
bandage over these with an ordinary bandage, afterwards
applying circular strips of strapping in two or three
places 50 as to prevent its coming undone. The upper
ends of the side-pieces should be turned down on them-
selves, and fixed with strapping so as to prevent their
drawing tbrough., This is much less irritating to the
delicate skin of a child than applying strapping all the
way up the limb, A long Liston or Dessault’s splint
should be applied from the axilla to the ankle, so as to
prevent flexion at the hip. In young children it is better
to use a Phelps’s box-splint or a double Thomas's splint.
1f a long splint is applied 1t must not be put on so tightly
as to interfere with the extension. The body should be
steadied by passing a sheet across the trunk and holding
itin position with sand-bags on each side of the body,
the sand-bags being rolled up in the sheet on each side.
To prevent rotation of the limb a eross-bar should be
attached to the long splint just above the ankle, or a
very good plan is to fix a flat piece of wood at right
angles across the back of the knee with plaster of Paris
bandages. In some cases the limb can be kept from
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rotating by the use of a sand-bag placed on each side of
the thigh.

The limb ufter excision should be fixed in a position of
slight abduction, as this enables the patient later on to
overcome the shortening of the limb, which of necessity
follows excision by tilting the pelvis down on the affected
side. It is often possible to obtain & more or less
movable false joint after excision of the hip by moving
the joint two or three times each week after the wound
has healed.

At the end of five or six weeks n Thomas’s hip-splint,
if it has not been used fram the first, may be fitted, and
the patient can then be got out of bed. No weight,
however, should be borne on the limb for several months
even with the splint on. If the child is old enough be
may be allowed to get about with crutches and a patten
on the boot of the sound leg. In young children it is
better to fit & double Thomas's hip-splint with a pelvic
band. After the Thomas'’s splint has been fitted, the
patient should be got out of doors for several hours daily
if possible. Some surgeons prefer to use a splint of
plaster of Pans or leather, which encircles the pelvis and
comes down below the knee, The use of removable
splints is, however, always preferable to the use of fixed
splints; when a Thomas's splint, however, fails to keep
the limb in good position, a properly-fitting leather splint
may be tried.

Regular massage of the muscles is of the greatest
benefit in preventing wasting and in maintaining the
proper nutrition of the limb after excision of the hip
when the circumstances of the patient will allow of its
being carried out. All the muscles of the limb should
be massaged regularly two or three times n week
throughout the treatment if possible, and when a false
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ments of the joints and respiratory exercises. Ten
minutes a day is probably enough at first, and this time
can be increased up to half an hour or an hour. When
possible the massage should be carried out by a properly
trained masseur; if this is not possible the nurse or some
intelligent relation of the patient may be instructed in
the treatment. There are several varieties of massage:

EFFLEURAGE, oR RuBsinG,—This consists in stroking
and rolling the skin and underlying muscles with the
hang, in a direction towards the trunk—i.e., in the direc-
tion of the venous circulation. It must be commenced
lightly and gradually increased in strength, the hand of
the operator being made to grasp the muscles more and
more firmly.

PeTrIssacE, orR Kneaping.—This consists in knead-
ing and squeezing the muscles between the thumb and
fingers and the edge of the hand. It has for its object
the increase in the flow of blood and lymph through the
muscles towards the heart,

Fricrion.—This is practised by firmly rubbing the
skin in a direction towards the heart with the closed fists
or {inger-tips.

TaroTementT.—This consists of rapid blows delivered
at right angles to the surface with the edges of the two
hands (the ulna border). This method of massage stimu-
lates the muscle and causes local contractions, It is one
of the more vigorous methods of massage, and must not
be used when dealing with damaged tissues or weakly
subjects,

Ezercises.

The use of appropriate exercises after some operations,
especially those which affect joints, is of considerable
impostance, The great point in dealing with injured
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joints or muscles is to persuade them to move rather
than to compel them to do ro, Thus the patieat, sup-
posing that he is able to move the injured joift within a
certain angle, should exercise it by moving it within that
angle, and should try each time to increare the range
of movement. To assist the patient in this, the best
apparatus is a cord running through a pulley, to cne ead
of which a weight is attached, and to the other a suitable
handle; the patient should then use the apparatus in such
a way that the weight assists the movement instead of
hindering it. For instance, in the case of a more or less
stiff kaee, the cord from the pulley should be attached to

the ankle in such a way that the weight will assist
flexion,



CHAPTER XIX

THE AFTER-TREATMENT OF AMPUTATIONS, AND
SOME SPECIAL OPERATIONS

After-Treatment of Amputations.

ConpLicaTions.—(1} Shock ; (z) heemorrhage; (3) pain;
(4) adherent cicatrix ; (3) conical stump; (6) persistent
sinus.

After the operation the stump should be elevated as
much as possible and steadied with sand-bags, as spasm
of the muscles 1s very apt to take place, and this will tend
to displace the dressings; this spasm of the muscles can
be relieved to some extent by applying a very kot rubber
water-bottle to the outside of the bandages, and by the
use of morphia 1njections  As a rule, the dressings require
changing on the day following the operation, as there
15 generally a considerable amount of oozing during the
first twenty-four hours; the drawage-tube should be
removed as soon as ever the amount of oozing is suffi-
ciently diminished to warrant it. A kind of dark-brown
discharge, which probably comes from the end of the
bone, not infrequently persists for a considerable time in
unhealthy individuals, and 1n these cases the drainage-
tube must be retained longer.

After the wound has almost healed and the stitches

have been removed, it 1s advisable 1n many cases to apply
260
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some sort of suppost Lo the flaps ta prevent stretching of
the scar, and to hasten healing and consolidation of the
end of the stump. This is particulasly the case when
a large muscle flap has been formed, as in Farabowuls
amputation of the leg, Teal's amputation, and most ampu-
tations through the thigh,

The edges of the flaps shauld be drawn together by
large broad pieces of strapping ; the tissues of the stump
being well drawn down over the Lone before the free

Fi6 32,~~METH0D OF APPLYING STRAPPING YO THE STUMP

end of the piece of strapping is fixed, The stump must
next be bandaged from above down—that is, towards the
extremity, so as to draw down and support the muscles,
and prevent them from pulling the skin and tissues tight
over the end of the bone. A linen bag made to fit the
stump like a sock should then be placed over all, and fixed
by tapes round the waist or joint above the amputation.
If no such bag is obtainable an ordinary stump-bandage
may be apphed. An excellent description of the methods
of bandaging stumps after amputation will be found
in ¢A Manual of Surgical Treatment,’ by Cheyne and
Burghard.

Pgin—The pain after amputations is usually of a
neuralgic type, and is probably due to the contraction of
the scar tissue at the ends of the nerves, which have been
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cut ; these attacks of neuralgic or starting pains often
persist for several months after an amputation, and then
gradually cease. At first they often cause the patient con-
siderable distress, but this varies very much in diffetent
individuals. Hot-water bottles or hot stupes applied
over the main nerves above the stump will often relieve
the pain; thus in the case of the leg the heat should be
applied over the sacral region or upper part of the back
of the thigh, and in the arm over the clavicle and
scapula,

Adherent Cicatriz—This is a most troublesome con-
dition, and should be prevented by gently moving the
scar on the deep tissues daily after the wound has healed ;
the patient can easily do this for himself. If the cicatrix
is allowed to become adherent, it is often the cause of
constant pain and tenderness at the end of the stump,
and not infrequently results in chronic and intractable
ulceration of the scar later on. Should the cicatrix
become adherent, an attempt may be made by gentle
massage to loosen it from the bone; and if this is in-
effectual, the scar must be loosened by cutting it away
from the bone with a tenotome, and then moving it
frequently to prevent it again becoming adherent.

Conical stump is generally the result of a faulty opera-
tion, but in children is liable to occur, however carefully
the amputation has been planned. This is due to the
growth of the bone, the latter tending to grow through
the end of the stump. It may be to a large extent
prevented by massage, the stump being massaged towards
the end, and not towards the body, care being taken
at the same time to prevent the scar from becoming
adherent; or the stamp can be bandaged in the way
already mentioned to draw down the muscles.

Persistent sinus after amputation is generllo Ane tn
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some deep stitch or Yigature ncting as a forcign body, of
to a piece of necrosed bone; in cither case the cause must
be sought for and removed,

As soon as the wound has thoroughly healed, which
will usually be about a month after the operation,
the patient should be measured for an artificial limb.
In the leg (with the exception of Syme's and Stephen
Smith’s amputations), with but few exceptions, patients
are never able to bear any weight on the end of the
stump, nor is it advisable that they should do so; the
weight is taken on the pelvis from the upper end of the
socket, and the end of the stump should not come into
contact with the end of the socket, but should be free
except for contact with the sides. In a below-knee
amputation the weight is taken on the sides of the head
of the tibia and on the condyles of the femur.

No bad effects to the stump need be anticipated from
fitting an artificial limb at an early date. There is
another objection that is commonly brought forward
against having an artificial limb fitted at an early date,
namely, that so much contraction of the stump takes
place after an amputation that the fit of the socket soon
b loose, ing 2 new limb, This is not

1t is true that a good deal of contraction
does occur and renders the fit loose; but this will
take place however long a period is allowed to elapse
before fitting the limb, as a considerable amount of the
fat in the stump disappears after the limb has been worn
for a short time, and this makes the socket fit loosely.
On the other hand, it is most important if the patient
wishes to use the artificial limb with success that he
should commence to use it before the muscles moving
the stump have had time to waste and form adhesions-
In order that the patient may obtain the best results

the case.
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from the use of an artificial limb, the muscles acting
upon the stump will have to be trained to their new
function ; and if they have been allowed to waste to any
considerable extent very great difficulty will be experi-
enced in getting these muscles to fulfil their new function.
The result will be that many patients will give up the
attempt in despair, and remain more or less hopeless
cripples for the rest of their lives. This is a most
important point, especially in old people, who often have
neither the pluck nor the adaptable musculature of youth.

As soon as the stump is sufficiently healed to allow
the patient to get up, he should be fitted with a light
artificial peg leg made of stout cardboard. These legs
are very light, and with this apparatus he can begin to
get about and become accustomed to the use of the limb.
Directly the stump has settled down, an artificial limb
suitable for the case should be fitted. It is most im-
portant that the first artificial leg should be as light as
possible and not too elaborate. The socket can easily
be altered later if the stump shrinks, as it will do.

The best himbs now are made of very light material,
and these have quite replaced wooden legs.

A very considerable time is usually necessary before
a patient can become accustomed to the use of an
artificial limb, and especially is this the case with the
leg, where the weight of the body has to be borne.
New centres of equilibrium have to be developed in the
brain and spinal cord, muscles have to take on unaccus-
tomed functions, and parts previously free from pressure
have to bear very considerable pressure without causing
pain or becoming sore. Much pluck and perseverance
will be required to attain these ends, and it is of primary
importance that such a serious check as wasted muscles
should not be ndded to the other difficulties, Should
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the stump shrink much after the limb has been worn for
some time—as is usually the case—it can c:\snl'y be
remedied by having the inside of the socket built up
with cork or other suitable material. .

A very close it is not necessary in an artificial leg,
and in the case of an arm a close fit can be secured by
means of lacing, \When the astificial limb is first worn,
all bandages must be disp d with, and if it 1s neces-
sary 10 support the scar, a collodion dressing can beused.

Fic 33.

A woollen sock or socks should be worn over the stump,

to prevent the slun {rom being chafed by contact with
the socket.

Artificlal Limbs.

ArTirictat Haxo or Arum.-—No artificial hand can be
fitted unless the amputation is at or above the wrist;
however, two or even one finger or stumps of fingers are
of more use to the patient than the best artificial hand
that has ever been invented. For an amputation in the
middle of the forearm the limb iz made with a wooden
socket coming up to the elbow, into which the stump fits
(Fig. 33); there is a broad leather strap round the lower
part of the upper arm, which is attached to the socket by
hinges, The grasp of the artificial hand is obtamed by
means of a cord attached to a belt round the opposite
shoulder; a very slight movement of the shoulders is
sufficient to open the hand, and by relaxing the pull on
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the strap the hand closes by means of a spring. After the
patient has become accustomed to using the apparatus 2
‘great deal of use can be made of it.

For an amputation above the elbow the socket is made
to come up over the shoulder, and is fixed in place by a
strap round the body (Fig. 34); a cord is used in the same

Fic 34.

way as in a below-elbow hmb for obtaining the hand
movement, and another cord passing behind the shoulder
is used for obtaning movement at the elbow. Most of
the friction comes upon the sides of the stump, and not
upon the end, so that a circular method of amputation is
particularly well smted to arm amputations. The im-
portant poiats about an artificial arm are lightness,
simplicity, and a good fit.
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To Measuse for an Avfificial Arm.—Stump: length from
top of shoulder to end, length from point of axilla to
end, circumference every 2 inches, Sound arm: fength
from top of shoulder to base of fingers (the arm being in
the extended position), length from point of axilla to
elbow, and from elbow to wrist, alse citcumference every
2 inches. 1f n below-elbow amputation, measure also
from elbow to end of stump. It is much better for the
instrument maker to take the
measurements himself when pos-
sible.

Armiriciau Lres.—1t is practic-
ally impossible to fit any appli
that will act satisfactorily to any
amputation of the foot short of a
Syme’s. Such amputations as
Chopart's and Lisfranc’s make
very unsatisfactory stumps as a
genesal rule; this is due to the
lever formed by the normal foot
being destroyed. No artificial ap-
pliance can take its place, as there
is very little space to work in, and
the tapering shape of the stump
makes it impossible to get any purchase for the artificial
foot. The best appliance for such stumps is a boot into
which a piece of cork has been fitted, to fill up the vacant
space left by the removal of part of the foot. Aftera
Syme'’s amputation a very useful artificial foot can be
fitted (Fig. 35); the shortening of the limb resulting
from the operation is generally about 2} inches, which
allows room for an artificial ankle-joint to be placed
below the end of the stump. A half-socket is made, so
as to fit up the calf of the leg and prevent the foot from

T, 35
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turning forward; this socket is held in place by cross-
straps over the shin; the weight is taken on the end of
the stump. A Pirogofl stump is not so satisfactory asa
Syme, as the shortening of the limb afterwards is only
about 1 to 1} inches, and this does not
allow room for a joint below the end of
the stump. The joint has in this case
to be fitted outside, and this causes a
very unsightly widening of the ankle.
For amputations below the knee a
socket is made into which the stump
fits. The weight is taken on the sides
of the stump and on the head of the
tibia; the end of the stump should not
take any of the weight (at first, at any
rate). The limb is held in place by a
short leather socket fitted round the
" lower part of the thigh and tightened
by lacing up the front; this leather
socket 15 attached to the wooden one
by side steel hinges (Fig. 36). This
form of artificial leg works very well
when the stump below the knee is not
too short; if the stump is short flexion
is very liable to occur, and render the
weanng of an artificial leg impossible;
also the short stump does not obtain
sufficient purchase on the artificial leg
to enable the patient to control it. The
so-called seat of election probably represents the very
worst place that 1t is possible to remove the leg, if it is
desired that the patient should subsequently use an
artificial limb.
After amputation through the knee-joint the weight
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can be taken on the end of the stump, the limb being
fixed in place by n leather socket fastened round the
thigh by lacing.  Unfortimately, chiafing and soreness of
the end of the stump are rather fiable to occur, and as
almost the whole of the weight
must of necessity be taken on the
end of the stump, this may prove
very troublesome; careful atten.
tion to the fit of the Jimb will do
much to get over this difficulty.
Special attention should be paid
towards the prevention of any
lateral play in the socket.

Foramputationsabove the knee,
the weight is taken on the pelvis
~in fact, the patient may be said
to be sitting on the top of the
socket; it is therefore very im-
portant that the upper end of the
sacket should fit accurately and
should bave a good broad edge behund
(Fig. 37). No weight should, as
a rule, be taken on the end of the
stump, and the latter should not
come dawn to the end of the socket.

The limb can be held in place
either by means of a shoulder-
strap or by a broad belt round the
wast; the belt hasa running cord
and pulleys, one end of the cord bemng attached to the
back of the limb socket with a flat elastic strap, and the
other attached to the {ront by an adjustable strap. The
belt is by far the better method of attaching the limb,

In having a suitable instrument fitted to a lower limb

TG, 37.
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stump it is important to see that the artificial leg is
strongly made, as the weight that it will have to bear is
considerable (in fact, the whole weight of the body), and
in many positions of the limb this weight will be acting
at great mechanical advantage; but, at the same time,
if the moving parts, and especially the foot, are too heavy
the limb will not move quickly enough for easy progres-
sion, and will tend to act like a pendulum. The fixed
parts of ap artificial limb-Lthat is to say, the socket—can
be made heavy without any disadvantage; but it is of
the utmost importance that the moving parts should be
light, otherwise a most unsightly gait will be the result.

In the better class of artificial limbs sheepskin is
shrunk on to the surface of the wood; this prevents it
splitting, and enables the limb to be made very light
while maintaining considerable textile strength.

The best limbs now are made of a light metal,
“ Duralamine,” and whenever the patient can afford it
one of these should be fitted, as they are much lighter
than the best wooden leg.

The important things to notice in examining the fit of
an artificial limb are to see that the pressure is distri-
buted over a large area, and does not come principally on
one or two points, and to see that at first no pressure
comes on the end of the stump, with the exception of a
Syme’s and knee-stump.

How fo Measure for an Artificial Leg.—Length from
perineum to floor (when the patient is standing), length
from lower edge of patella to end of stump, and on the
sound side from same point to floor. If for an above-
knee amputation, length from perineum to end of stump,
and on sound side from same point to lower edge of
patella ; circumference of thigh at base on both sides and
every 2 inches all the way down. Then, with the
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patient sitting, and the knee on the sound side bent at
right angles, measure from the back of the knee to the
ground and from the top of the knee to the ground. It
is much better for the instrument maker to make his own
measurements, but when this is impossible, the above
will generally prove sufficient. Qutlines of the stump
drawn on paper placed ngainst the limb should also be
sent, and the size of boot should be stated or an old boot
sent.

After-Treatment of some Speclal Operatfons:
Varlcose Velns.

Courprications.—(1) Gaping of the wound after the
removal of the stitches; (2) sloughing of some portions
of the skin edges ; (3) cedema of the leg.

After the operation the limb should be elevated, either
by supporting the splint on cushions, or by slinging it in
a suitable cradle. There is no occasion to change the
dressings for ten days or a fortnight after the operation,
but it is as well to examine them from time to time to
ascertain that they have not slipped, and to see that they
are not constricting the limb above. After the stitches
have been removed, the edges of the wound should be
drawn together with strips of strapping, and the wound
itself powdered with boracic powder, and then the leg
should be bandaged, from the foot up, with a Domet or
flannel bandage. As a sule, it is not advisable for the
patient to be allowed to walk for quite three weeks after
the operation, as the wound after these operations on the
veins heals very slowly. In many cases, when the
condition of the veins before the operation was bad, it is
Best to order an elastic stocking 1o beworn for six months
afterwards. The elastic stocking must not, however, be
brought above the knee. Or an excellent substitute for
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an elastic stocking, and one which is cleaner if the patient
is intelligent enough to apply it properly, is an elastic or
Velpeau bandage.

Gaping of the wound when the stitches are removed
cannot always be prevented, though it is often due to the
edge becoming turned in when the wound is being sewn
up. The edges should be brought together as accurately
as possible, and held in position with small pieces of
strapping.

Sometimes the edges of the wound are so thin and so
badly nourished that sloughing occurs. This consider-
ably delays the healing, and it is best, if possible, to keep
the patient in the recumbent position for some time
longer, or else to prevent movement of the skin by the
application of strapping.

Some cedema of the leg is not uncommon after
operations on the veins, and especially when the patient
is first allowed to get up. Careful bandaging, from the
foot up to the knee, is all that is required to prevent
this,

Laminectomy.

Contericarions.—(r) Chest troubles ; (2) distension of
the abdomen; (3) diarthaea; (4) bed-sore.

As most of the patients on whom laminectomy has
been performed are paralyzed, the greatest care is
necessary in the after-treatment, and the most skilled
nursing is a y. I the i al Jes are
paralyzed, and the respirations are being carried out by
the diaphragm only, chest trouble, usually in the form of
moist bronchitis, is very liable to occur. Coughing is,
under these circumstances, impossible, and the patient is
in great danger of being unable to breathe, owing to the
mueus in the lungs obstructing respiration. When this
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is the case, an attempt may be made to dry up the
secretion by the use of drugs, such as belladonna and
morphia, and the patient should be turned on to the side,
so0 as to clear one lung, 1Lxpectorants must, of course,
on no account be given, When the cause of the
paralysis is high up in the cord, distension of the
abdomen often proves extremely troublesome. The best
way of treating this is by the use of the rectal tube, after
clearing the lower bowel with enemata. If, as is often
the case, this does not prove sufficient, direct pressure
on the abdomen while the tube is in place may be
tued. The pressure can either be applied directly
with the hands, or by passing a towel round the
abdomen and splitting the ends of the towel, the ends
being then passed through each other, and pulled upon
from opposite sides in such a way as to compress the
abdomen. In any case, the pressure should only be
exerted during expiration, as otherwise it may so
embarrass the respiration as to prevent the patient from
breathing. Even after a successful laminectomy the
paralysis seldom passes off for some considerable time,
and recovery is usually an extremely slow process. The
condition of the muscles should be kept up, as far as
passible, by the use of massage and galvanism through-
out the after-treatment,

There 1s, of course, in all these cases of paralysis, a
great liability to bed-sore and cystitis. The greatest

care and attention are necessary to prevent these com-
phications.

13



APPENDIX

Diets.

MeAT.—Raw meat is a most useful diet after many
operations when the powers of digestion are impaired.
The ease with whic® - A
amount of residue
makes it a diet of
alimentary tract. The best way of preparing raw meat
is_to scrape the fibres away from the connective tissue
with the back of a knife; the pulp thus obtained can be
mixed with a small quantity of ordinary beef-tea, and
flavoured with celery salt or other suitable flavouring.
As a rule, it is wise not to tell the patients that they are
being fed with raw meat, as some people dislike the idea.
Of course, it is most important to insure that the meat
comes from a reltable source and is quite fresh. Meat
extracts, such as beef-tea, etc., are of no value as foads,
and but inferior stimulants; moreover, they are very liable
to set up diarrheea. In order that such extracts as beef-
tea, bovril, Liebig, etc., may be made use of as foods,
they would have to be admini ed in the rated
form by the ounce or more many times a day.

Mirk.—Milk leaves a larger residue in the intestine
than most other hiquid foods, and is very liable to undergo
fermentation and give rise to the formation of large
quantities of gas in the intestinal tract, a most unfortu-
nate cir ance after abdominal operations,

Of all fluid diets milk has probably always been the
most popular, though the reason for this is in some ways
a little difficult to understand. It must be remembered
that milk is not a fluid after it has been swallowed, but
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that within a quarter of an hour of its having entered the
stomach it sets into a tough leathery clot, which may
offer very considerable resistance to the digestive action
of the stomach. Milk remains a considerable time in the
stomach in a semi-solid state; it would therefore seem to

e contra-indicated in all operations on the stomach.
There are several ways, however, in which the clotting
of milk can be altogether prevented, or can be rendered
much less dense and resistant than normally, Thus,
simple dilution with water will make the clot fess dense
and more easily digested. A better way, however, is to
dilute the milk with limewater in the proportion of
1 part of lime-water to 2 of milk, or add sodium
citrate 1 grain to the ounce; this greatly reduces the
density of the clot. The addition of soda-water to the
milk, or the simple :\em(‘ion of it byln'lc:ms ofnt spn!l;klck,:
L2 | EREVNS: PURIPS R DY T IR M ~ltad

PONSIR Y

)
just as tough a mass as raw milk. With regard to the
ease and completeness with which milk 1s absorbed by
the intestine, it has been shown that when milk is given
entirely by itself it is absorbed worse than any other
animal food. Under the most favourable conditions only
about go per cent. of the available potential energy ever
reaches the blood, the remainder leaving the body as
waste. Children, however, seem to be able to absorb
mill:.}:erymeih l;e‘ttgr than gflults.‘

to raise the proportion of carbohydrates to the proper
extent. It is, however, a very valuable diet in many
cases after operations, 1t is easily digested with but
little expenditure of energy, and although it leaves a
comparativel- '- oot

talsis of the

contained in PN
where there is much bone formation going on, as after
excisions, etc,
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Koumiss —This is a preparation of milk of great value
in cases of wasting disease It is much more readily
digested and absorbed than ordinary milk, and thusallows
of very large quantities of nourishment being given to
patients whose digestive functions are not working pro-
perly, and who would therefore be unable to assimilate
such a large amount of nutriment in other forms.
Koumiss is prepared from mare's milk by fermentation,
and contains about 2 per cent. of alcohol, One of its
great advantages as a diet is that the casein is in such a
state that it cannot form into clots in the stomach, and
is already partly digested. The alcohol and carbonic
acid which it contams are of value in assisting its
digestion in the intestine.

KepHIR, which is a similar preparation made from
cow's milk, is almost as valuable as koumiss, and Is
easily obtainable in England The leading dairy com-
panies now supply both koumiss and kephir at reasonable
prices.

Ecgs.—Eggs ate very well absorbed by the intestine,
and leave a very small residue. Eggs are much more
rapidly digested than milk: 1 pint of milk remains
three ‘and a half hours in the stomach; two lghtly-
boiled eggs remain one and three-quarter hours in the
stomach, ~ The food value of one egg equals % pint of
milk. Twenty eggs would be required to supply all
the proterd materral required by a healthy individual in
twenty-four hours.

_ To prepare Egg-albumin—Beat up the white of fol‘lr

There are now a large number of patent foods avail-
able, many of which are quite useful as invalid diets.
Most of them consist of casein from mulk and egg-
albumin. Benger's food is often useful, and is readidly
digested, as 1t contains pepsin,

Gerariv.—Jellies which are made from gelatin form
an excellent diet, and are very readily digested ; 4 ounces
of good jelly equals 1§ ounces of solids, of which half is
gelatin and the rest sugar. Gelatin has the advantage
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f being digested more readily by the stomach than
almost any other food. It was estimated by Ulfclmann
that peptonization is complete within one hour, Gelatin
must_not, however, be looked upon as a su‘usmu!c. for
proteid, but rather as a uscful addition to other diets.
Its chief value lics in its property of economizing proteid.
1t is on this account that it has Leen called a ¢ proteid-
sparer.’

Sucar—One of the great advantages of sugar as a
diet is the ease with which it can be absorbed,  Grape-
sugar (dextrose) can pass into the blood without any
digestion, and is thercfore valuable in conditions where
the digestive power is impaired. It has been repeatedly
proved that, as a muscle-former, sugar is extremely
valuable, and therefore it would seem to be indicated as
a diet in combating muscle waste. The value of sugar
as part of an invalid diet is pot sufficiently recognised ;
the ease with which it is absorbed, its high nutritive
value, and its high potential energy, all help to make it
0:1(‘; of the most useful forms of diet in convalescent
states,

Unfortunately, all forms of sugar tend to undergo
fermentation if long retained in the alimentary tract,
Also sugar in a concentrated form is irritating to mucous
membranes. It is therefore important when using sugar
25 a diet not 1o give it in too large quantities at a time,
and not to give it in too concentrated a form. \When
patients object to a sweet diet, milk-sugar, which is almost
free from a sweet taste, can be used in place of other
forms of sugar.
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