


A MANUAL

OF

OPERATIVE SURGERY









THE RIGHT KIDNEY, FROM THE FRONT.
(From a Disscction in the Muscum of the Koyal College of Suigeons.)

8.C., SUPRARENAL BODY. AA, SMALL ABERRANT ARTERY TO THE TOP OF THE KIDNEY.
S A, SPLENIC ARTERY. S.M., SUPERIOR MESENTERIC ARTERY. LM, INFERIOR MESENTERIC
ARTERY. L.R.V, LEFT RENAL VEIN. LLN., ILIO-INGUINAL NERVE. GCN., GENITO-CRURAL
NERVE. E.C.N., EXTERNAL CUTANEOUS NERVE D.C.|, DEEP CIRCUMFLEX ILIAC ARTERY
I, ILIACUS MUSCLE
THE COURSE AND RELATIONS OF THE RIGHT URETER, AND THE SHORTNESS OF THE RIGHT
RENAL VESSELS, ARE WELL SHOWN.



A MANUAL OF

OPERATIVE
SURGERY

BY

SIR FREDERICK TREVES, BART.
G.C.V.0, CB, LLD, F.RCS.

Serjeant-Surgeon to H.7. the King, Surgeon-in-Ordinary to H.R. H. the Prince
of Wales, Consulting Surgeon to the London Hospital

AND

JONATHAN HUTCHINSON, F.R.CsS.

Surgeon to and lecturer on Surgery at the London Hospital, formerly Examiner
in Surgery, Royal Army Medical Department

THIRD EDITION

WITH NEW COLOURED PLATES AND MANY
NEW ILLUSTRATIONS IN THE TEXT

IN TWO VOLUMES
voL. &

LEA & FEBIGER

PHILADELPHIA AND NEW YORK
1909







).v”\fél—
T
v, !

/o

PREFACE TO THE THIRD EDITION

AT the request of Sir Frederick Treves, I undertook the
responsibility of a complete revision of this Manual, of which
the Second Edition has for some time been out of print. For
the delay in the appearance of the Third Edition I must ask
indulgence, in view of the great amount of work involved, and
the extensive changes and additions that have had to be made.
The ever-growing importance of Abdominal Surgery rendered it
advisable that the operations on the abdomen should be grouped
together in the first volume. Some sections have been curtailed
or omitted, such as that relating to Lateral Lithotomy, but most
of them have been added to, and several are wholly new. A
considerable number of fresh illustrations have been inserted,
and a series of coloured plates has been introduced to make
clearer the anatomy of certain important operations. These
coloured plates have all been drawn specially for this Edition
from dissections in the Museums of the Royal College of
Surgeons and the London Hospital Medical College. I beg to
thank the Councils of those institutions for their kindness and
courtesy in this matter.

So far as present surgical experience goes I have selected
for description the best methods of performing the various
operations, but I have endeavoured to avoid encumbering the
work with foot-notes and details as to the exact forms of incision,
etc., employed by many individual surgeons. Both surgery
and medicine, I venture to think, have been greatly hampered
in the past by the needless introduction of names.

*
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vi PREFACE

The sections on Ovariotomy and Hysterectomy have been
revised by Dr. H. Russell Andrews, those referring to Renal
and Vesical Operations have been revised and extensively altered
by Mr. F. S. Kidd and myself, the section dealing with Operations
on the Rectum has been revised and largely rewritten by Mr.
A. J. Walton. To those gentlemen I am sincerely grateful for
their help.

Whilst so many additions and alterations have been made
in this Edition that it is really a new work, it is hoped that
everything of permanent value in previous Editions has been
retained, and that its practical character and its utility have
been enhanced. _

J. HUTCHINSON.

1, PARK CRESCENT, W.
January, 1909.



EXTRACT FROM PREFACE TO THE
FIRST EDITION

THE present work concerns itself solely with the practical aspects
of treatment by operation, with the technical details of Operative
Surgery, and with such part of the surgeon’s work as comes
within the limits of a handicraft.

With the indications for operating I have not dealt, nor have
I entered into the mysteries of surgical statistics.

For the selection—out of the vast and bewildering collection
provided by the literature of Surgery—of particular methods of
operating I must hold myself answerable. I have selected such
measures as have appeared to me to be the best, and have made
no attempt at encyclopadic completeness.

The majority of the descriptions are founded upon personal
experience in the operating theatre, and upon repeated operations
on the dead. The account of such particular methods as are
associated with the names of individual surgeons I have en-
deavoured to give in the actual words of the authors.

In each section I have included details as to the preparation
of the patient and the after-treatment of the case, and have
discussed the comparative merits of the various operations
described. '

The illustrations have been executed by Mr. Charles Berjeau,
to whose artistic skill and much-tried patience I am greatly
indebted. The majority of them have been made from sketches
of my own. Such as have been derived from other sources are,
I hope, fully acknowledged.

FREDERICK TREVEs.

October, 1891.
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A MANUAL OF

OPERATIVE SURGERY

PART I.—GENERAL PRINCIPLES

CHAPTER 1
THE PATIENT

I.—CONDITION OF THE PATIENT AS IT AFFECTS THE
RESULT OF AN OPERATION

““ NEVER decide upon an operation, even of a trivial kind,”
wrote Sir James Paget, * without first examining the patient
as to the risks of his life. You should examine him with at
least as much care as you would for a life insurance. It is
surely at least as important that a man should not die, or suffer
serious damage, after an operation, as that his life should be
safely insured for a few hundred pounds.”

In the case of urgent operations, performed for the immediate
purpose of saving life—as in the relief of a strangulated hernia—
few considerations weigh with the surgeon save the one great
need. But before undertaking operations of expediency, such
as the removal of innocent tumours, the closure of a cleft palate,
and the like, it is of infinite importance that every possible
consideration be given to all circumstances which may affect
the patient’s well-being and the success of the operation.

No operation is without risk: some involve special risks ;
B



2 GENERAL PRINCIPLES [PART 1

some overwhelming risks. It is the surgeon’s duty to estimate
the proportion between the danger incurred by the operation
on the one hand, and by the disease if left untreated on the other.

The risk attending the removal of a deformed toe should
be infinitesimal. In properly selected cases it is certainly
trifing. The operation, however, may be followed by danger
to life if it be carried out in the subject of chronic kidney
disease.

If the mortality attending the removal of large ovarian
tumours were far higher than it is, the operation would still
be justifiable, inasmuch as the death-rate in untreated cases is
so high as to leave but little prospect of life.

On the other hand, were the death-rate of hysterectomy
lower by threefold than it is, it would not sanction the per-
formance of that operation on account of a small fibroid tumour
which had ceased to grow, which produced no symptoms, but
which the patiént, as a whim, was determined to be freed from.

If a patient wishes to be rid of a mere inconvenience, or of
some real or imagined blemish, it is exceedingly important that
the precise risk at which relief may be obtained should be clearly
ascertained.

Besides the risks to life, there are possibilities to be con-
sidered which may be termed local risks.

The operation for the relief of Dupuytren’s contraction of
the palmar fascia has led to sloughing of the tissues of the hand
and a crippling of the limb infinitely more severe than that
attending the original disease. Even in cases where perfect
healing has been secured, want of care in after-treatment has
sometimes led to stiffening of all the fingers in an extended
position—a condition more disabling than the original con-
traction of one or two of them.

We have known an operation for the removal of a small ex-
ostosis of the femur, which caused little inconvenience, lead to
suppuration of the knee and a final ankylosis of the joint.

An operation for harelip carried out under unfavourable
circumstances has left the deformity worse than it was before.
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It must not be assumed that precise attention to the securing
of asepsis covers all precautions and leaves nothing more to
be done.

It is, in fact, of the utmost importance that every care should
be taken to arrive at a knowledge of the physical condition
of the individual upon whom even a small operation is to be
performed. Every surgeon rhust have met with instances
where he has regretted the neglect of this fundamental precaution.
I (F. T.) once snipped off with the scissors a small fibrous epulis
growing from the gum of a little boy. I discovered afterwards
—what I should have known before—that the patient was the
subject of hemophilia. The small wound became the seat of
almost uncontrollable hzmorrhage, and it was not until a fort-
night had elapsed that the patient could be said to be out of
danger. In another case, I removed—at the patient’s urgent
request—a small sebaceous cyst from the scalp of a man of
fifty. The wound soon broke down, suppurated freely, and
became the starting-point of a low form of erysipelas, of which
the patient nearly died. It was discovered after the operation
that the man was suffering from diabetes, a fact of which he
himself was not aware.

In forming a proper estimate of the risks involved by opera-
tions—so far as the condition of the patient is concerned—
many factors have to be considered, and in the paragraphs
which follow the more important are dealt with.*

Age.—Age exercises a considerable effect upon the result
of operations.

" In children wounds usually heal well ; the patient’s organs
are healthy and vigorous, and the nutritive activity of the body
is in its prime. Children show great recuperative power, and
are free from the effects of that mental anxiety which often
acts so injuriously upon adults. They are able, moreover, to

¢ Considerable use has been made of Sir James Paget's classical lecture upon
the subject. The question of the effect of the operation itself is alone considered.
The special risks attending the administration of anwsthetics and the circum-

stances modifying those risks must be left for discussion in special works on the
subject.
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stand long confinement in bed, and even to endure a tedious
suppuration with comparatively little ill effect.

On the other hand, children suffer severely from shock and
the effects of acute pain. Pain, if unrelieved, may in a few
hours reduce a child to a state of collapse. Mr. Howard Marsh
cites the case of a child, two years old, who ‘“died apparently
of the pain and terror caused by the repeated dressings of a
burn on the trunk and lower limbs.”

Shock is certainly a prominent danger in operations upon
young and healthy children. Abdominal section for the un-
ravelling of an intussusception is an operation frequently re-
quired in infants and young children. Since surgeons realised
the importance of all possible rapidity and protection against
shock in such operations the mortality has greatly diminished.

It has been said that children bear the loss of blood badly.
Mr. Marsh has questioned the soundness of this belief, and with
his view I entirely concur. Hazmorrhage must be regarded
relatively when comparing children with adults. If the weight
of the body be taken in conjunction with the amount of blood
lost, I think it will be found that children bear hzmorrhage
well, and, in the case of repeated bleedings, often remarkably
well.

Operations should not be performed, if possible, during the
first dentition. Children are then often restless and excitable,
liable to digestive disturbances and to convulsions, and apt to
develop a high temperature under little provocation.

The natural restlessness of children is often an obstacle to
the perfect success of an operation, and operations in the region
of the pelvis are apt to be complicated by the difficulty of
keeping the child clean. This is of special importance with
regard to operations for radical cure of hernia, which in young
children require the greatest care to prevent soiling of the
wound with urine, and consequent suppuration.

It is essential to the good result of a plastic operation that
the child should be in sound health. The operation should be
postponed if the patient has recently been exposed to the risk
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of infection from any of the exanthemata, or is the subject of
diarrhcea or any gastric disturbance to which young children
are so liable.

The remarkable effect an operation now and then appears
to have in determining the appearance of scarlet fever is well
known.

Of the influence of old age upon operations, Sir James Paget
writes :—‘ Among the old there are even greater differences
than among the younger in the ability to recover from
operations ; and age, if reckoned by years, is not the only
thing in them we must estimate. . . . They that are fat
and bloated, pale, with soft textures, flabby, torpid, wheezy,
‘incapable of exercise, looking older than their years, are very
bad. They that are fat, florid, and plethoric, firm-skinned, and
with good muscular power, clear-headed, and willing to work
like younger men, are not, indeed, good subjects for operations.
yet they are scarcely bad. The old people that are thin ang
dry and tough, clear-voiced and bright-eyed, with good stomachs
and strong wills, muscular and active, are not ‘bad ; they bear
all but the largest operations very well. But very bad are
they who, looking somewhat like these, are feeble and soft-
skinned, with little pulses, bad appetites, and weak digestive
power, so that they cannot, in an emergency, be well nourished.

“ The old are, much more than others, liable to die of shock,
or of mere exhaustion within a few days after the operation.
They bear badly large losses of blood, long exposure to cold,
sudden lowering of temperature, loss of food. Large wounds
heal in them lazily. Their stomachs, too, are apt to knock up
with what may seem to be no more than necessary food—
though, indeed, it often is so; for many old people are in les=
peril with a scanty diet than with a full one. Their convalescence
is often prolonged. . . . There are some to whom con-
valescence is more dangerous than disease.

“ You must choose for the old, if you can, short and gentle
operations, and be sparing of hazmorrhage. You must keep
them warm, and not feed them beyond their real necessities,
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nor keep them long recumbent. In all their convalescence you
must be constantly on the watch for latent mischief. Your
cares must be doubled when your operations are on the lower
limbs, or the lower part of the trunk, or on the back, for in
operations on these parts the risks, both local and general,
are much greater than in the parts above the heart.

Let me add that of all the conditions of disease or imperfect
health which influence the results of operation, there is no
graver complication than old age, unless, indeed, it be habitual
intemperance.”

Sir James Paget’s picture is perhaps too highly coloured.
It is not old age so much as senile degeneration that is to be
feared by the operating surgeon. In well-preserved patients
over seventy, excellent recovery may be witnessed after ovari-
otomy, herniotomy, or other major operations. Few procedures
would appear more formidable than suprapubic prostatectomy,
which involves considerable bleeding, a somewhat rough opera-
tion, and the persistence of a urinary fistula for some weeks.
Yet the mortality of this operation, performed on patients of
from fifty to eighty years of age, is not more than ten per cent.

Sex.—Other things being equal, it would appear from
statistics that women bear operations somewhat better than
men. This fact may be explained by the circumstance that
they are more tolerant of confinement to house and bed, lead
less active lives, and adapt themselves more easily to the sur-
roundings of an operation ward. They are probably more
temperate and regular in their lives, and owe not a little to a
certain natural determination and patience.

It is well not to operate, unless compelled, during menstrua-
tion. In perhaps the larger number of instances of operations
performed during this period no ill effects are noticeable. In-
deed, we have performed not a few abdominal operations of an
urgent character during menstruation without noting any ill
consequences ; in some so dealt with an unaccountable rise of
temperature, often with considerable nervous and digestive dis-
turbances, is met with. The operation may hasten by several
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days the appearance of the natural menstrual period, and it
may then be attended by unusual symptoms of excitement and
of general irritation.

Still more desirable is it that no operation should be per-
formed during pregnancy. The special risk incurred in such
a case is that attending abortion. Apart from this risk there
is little to anticipate, and wounds do well. Ovariotomy and
other grave abdominal operations have been performed during
the various stages of pregnancy without inducing abortion and
without evil results. It appears to be impossible to estimate
the chances of miscarriage after any surgical procedure. One
of the most remarkable recoveries-I (J. H.) have known from
an operation during pregnancy was that of a young.woman
who, during the eighth month, was seized with true gangrenous
appendicitis and diffuse peritonitis. After excision of the appen-
dix and free drainage, etc., she recovered, and bore a living
child a month later. :

During lactation, also, operations should be avoided when
possible ; the patient is usually in comparatively feeble health,
and certainly not in the best condition for a serious call upon
the nutritive powers. Operations performed during lactation
have, however, done well enough, with the emphatic exception
of operations upon the breast. Fatal hamorrhage has in more
than one recorded case followed an incision made into the active
mamma.

The Robust and the Feeble.—Experience shows that the
best subject for an operation is not the strong, lusty man in
the prime of life. He may have mighty limbs, and immense
strength and endurance. He may boast that he has never
had an ache or pain in his life, and that ‘“ he can stand any-
thing.”” He may lay claim to the possession of what is popu-
larly known as “ the constitution of an ox ””; but the surgeon’s
knife is at least one thing he can meet but indifferently. He
will probably not bear an amputation so well as some pale,
puny individual of the same age, who is feeble and wasted, and
who has been laid up for months with disease of a joint.
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The strong man has his mood of life suddenly interrupted.
His blood-vessels are full ; his viscera have adapted themselves
to the exigencies of an active life; his tissue-changes are rapid
and extensive, oxygenation is quickly disposing of the great
refuse matter which is continually accumulating at the very
moment when the tide is abruptly checked. The man finds
himself motionless in bed; every circumstance of his life is
changed ; he has had no time to adapt himself to his altered
position, and it is a matter of little wonder that the inflam-
matory process which has been induced runs riot and is not
readily controlled. Circumstances are not improved by his
altered mental condition, by the shock of his accident, the
horror of the mutilation, the possible miseries of the future.

The subject of joint disease is, on the other hand, acclimatised
to bed-life ; his diet, his muscular changes, his breathing powers,
have all adjusted themselves to the molluscous condition. His
viscera are healthy, there is no accumulation of débrss to be rid
of, and possibly even confinement is ceasing to be irksome.
To such an individual amputation comes as a relief. He has
been wearied of continued pain and inefficient treatment, and
the change that amputation brings in his life is agreeable, and
opens up the prospects of a new existence. It rids him of a
burden that may have become intolerable.

The difference in the mortality of amputations for injury
and for disease may serve to emphasise this point. It must
be distinctly understood, however, that these differences are
only partly due to the patient’s condition. They perhaps
as largely depend upon the circumstances of the amputation,
which must of necessity be uncertain in operations for injury
where it is difficult to ascertain the limit of the sound tissues.
Not a little also depends upon the completeness of the aseptic
precautions.

A small operation upon a healthy man—such a one as will
but little, if at all, interfere with his daily mode of life—may
be expected to do well in any case; but if the procedure be
more extensive, and involve absolute confinement, it is as well
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that the patient should prepare himself by a few days in bed,
and by a modified diet. The preliminary rest of a week in a
hospital ward before an operation may have considerable effect
upon the issues of the procedure in the case of a labouring
man fresh from his work. In few, if any, instances can it be
desirable to perform an operation of expediency of any magni-
tude upon a patient within a few hours of admission to the
hospital.

The great importance of allowing sufficient time for thorough
disinfection and cleansing of the skin prior to operation can
hardly be emphasised too strongly. For example, it is never
wise to operate on a fractured patella within a day or two of
the injury. Complete rest of the limb on a splint for several
days and repeated cleansing of the skin over the joint with
antiseptics should always precede the operation. Further,
the preliminary purgation, which is now a routine practice,
is essential in many cases, and useful in all. An operation
for hemorrhoids, undertaken without due preparation on a
patient given to high living, is only too apt to be followed by
disaster.

Obesity and Plethora.—The very corpulent are certainly
not good subjects for operation. In some of them operations
do quite well. These will probably be young persons in whom
the disposition to corpulence is hereditary, who are in sound
health, and take every reasonable means to prevent increase
of weight.

All obese individuals about or beyond middle life are, as a
rule, bad subjects for operations, and more especially the men.
The excessive corpulence may have been induced by gluttony
or drinking habits, or have been encouraged by indolence or
disease. These patients often breathe with difficulty, and
cannot assume {pe entirely recumbent position. They soon
become helpless ; their mere bulk renders it difficult for them
to be moved in bed and for dressings to be applied; their
skin is frequently unwholesome, and they are not readily kept
clean. :
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The integuments through which the wound is made—in any
case involving a surface incision—are thinned, anzmic, and
flabby. The edges of the wound come ill together. The im-
mense layer of subcutaneous fat is indifferently supplied with
blood, and has possibly been damaged during the operation.
Portions of this tissue have been broken up and isolated from
a blood supply. Indeed, in sponging these wounds before the
sutures are inserted, a quantity of such isolated tissue may
come away with the sponge. The thickness of the parts in-
volves much strain upon the sutures. If, after the operation,
the patient incline towards the affected side, the whole wound
region becbmes pendulous, drainage is difficult in instances in
which suppuration is present, and the application of pressure
in the dressing of the incision is almost impossible. If the
wound become infected, a low type of inflammation is apt to
develop. Such patients often die almost suddenly; others
become soon exhausted, or succumb to an intercurrent disease.
The most favourable make but a tardy recovery.

Plethora, as a simple condition, does not compromise the
success of an operation. Indeed, the ‘ full-blooded” pass
through a surgical experience well enough, provided that the
plethora depend upon no diseased condition. This ruddy-
cheeked, clear-eyed, and firm-limbed individual must, however,
be distinguished from the florid and bloated counterfeit so
often represented by a brewer’s drayman or a jovial innkeeper.

Alcoholism.—A worse subject for an operation can scarcely
be found than is provided by the habitual drunkard. He seems
to be readily susceptible to septic infection and his tissues to
the spread of such infection.

The condition contra-indicates any but the most necessary
and urgent procedures, such as amputation for severe crush,
herniotomy, and the like. The mortality of these operations
among alcoholics is, it is needless to say, high.

Many individuals who state that they ‘‘ do not drink,” and
who, although perhaps never drunk, are yet always taking a
little stimulant in the form of * nips ” and an *‘ occasional glass,”
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are often as bad subjects for surgical treatment as are the
acknowledged drunkards.
Of the secret drinker the surgeon has to be indeed aware.
In his account of the ‘‘ Calamities of Surgery,” Sir James Paget
mentions the case of a ‘“ person who was a drunkard on the
sly, and yet not so much on the sly but that it was well known
to his more intimate friends. His habits were not asked after,
and one of his fingers was removed because joint disease had
spoiled it. He died in a week or ten days, with spreading
cellular inflammation, such as was far from unlikely to occur
in an habitual drunkard.” This case, of course, falls into the
period prior to the introduction of antiseptics in operations.
Even abstinence from alcohol for a week or two before an
operation does not always greatly modify the result. '
An operation performed upon an habitual or occasional
drunkard is apt to be followed by an outburst of delirium
tremens, a complication that brings a very greatly increased
risk to a patient already in no little danger. It must not be
assumed that an operation upon a subject of alcoholism must
of necessity turn out badly. The evil result is, however, suffi-
ciently frequent to justify a refusal to perform any but urgent
operations, and the occasional fact that grave operation wounds
in heavy drinkers may heal kindly and well is rather an illus-
tration of good fortune than of surgical success.
Tuberculosis.—On the whole, it may be said that tubercu-
lous patients stand operations remarkably well, and this es-
pecially applies to tuberculous children. In a large proportion
of the cases, the operation rids the patient of a long-abiding
trouble, and a source of persistent irritation and weakness. It
is sometimes surprising to note how a pale, wasted, cachectic-
looking child, as wan as a shadow, will improve and gain in
flesh and in looks almost directly after such an operation as
amputation of the leg for the removal of a wholly carious foot.
Some of the best examples of amputation at the hip-joint—so
far as speedy recovery is concerned—have been met with among
tuberculous children.
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It must be assumed that in these and in other cases there
is freedom from serious visceral disease, such as lardaceous
degeneration of the liver.

Operations upon the tuberculous are remarkably affected
by their surroundings. The patient requires unlimited fresh
air and the most favourable hygienic conditions. Results may
be obtained at the seaside which can hardly be expected in
the crowded wards of a city hospital. In any case—and
especially when operating in large towns—the after-treatment
of the case should be hastened as far as is possible, and the
patient be removed from bed and allowed to get into fresh
air as soon as can be managed.

The operation wounds in these patients—taking the opera-
tion for the removal of caseous or broken-down glands as an
example—usually do well at first, often remarkably well. They
heal up in large part, then the healing process not unfrequently
halts, pus is found to be formed in the depths of the wound, a
sinus is apt to persist, or the scar remains weak, or takes on the
character of a tuberculous ulcer.

Often enough this disappointment, in what seemed at first
to be a speedy healing by first intention, is due to an imperfect
removal of the original disease; but it is not always the case.
A like result may follow an amputation through healthy
parts.

The tuberculous patient has little power of sound plastic
repair. Healing may be rapid, but it is not always substantial.
The scar building in the tuberculous is a little comparable to
the work of the ‘ jerry-builder.” As Verneuil well says, opera-
tions upon the tuberculous abound in ‘‘ half successes, incom-
plete results, and unfinished cures.”

The success of an operation upon these patients must be
judged three months after its performance.

The result can be greatly influenced by the selection of
proper cases, by the complete removal of every atom of diseased
tissue in the operation area, by taking every step to secure
primary healing and to avoid any risk of infection, and by
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placing the patient at as early a period as possible in a fresh
atmosphere.

It is claimed by the advocates of the ‘ opsonic system ”
of treatment that the carefully adjusted injection of tuber-
culin into the circulation may prevent the necessity for
operation or may shorten convalescence after it has been
performed. At present these claims rest mainly on asser-
tion. Of far greater importance is it to secure the best con-
ditions of diet and general hygiene for these delicate patients.
The increase of late years in the number of well-managed con-
valescent homes at the seaside and in the country—to which
cases with wounds not fully healed may be admitted—has been
of the greatest service, though much still remains to be done
in this direction.

With regard to operations upon the subjects of phthisis,
one must distinguish between the acute and chronic forms.
In both, however, there is a special danger attending the use
of an an®sthetic, especially if the operation must be a pro-
longed one. All surgeons will agree with Sir James Paget that
any kind of operation should be avoided if possible on the sub-
jects of acute or rapidly progressing consumption.

“The case is very different with chronic or suspended
phthisis. In these it is often advisable to incur the somewhat
increased risk of even a large operation, in order to free the
patient from the distress and wasting of a considerable local
disease, such as that of a joint; and I should be disposed to
say that it is always advisable to cure, if you can, a small dis-
ease, such as a fistula. I say if you can, for you will often be
disappointed. In the tuberculous, your wounds will remain for
weeks unhealed, and perhaps be unsoundly healed at last.
Still, as to the mere question of operating, I have seen so many
advantages accrue to patients with chronic phthisis from the
removal of limbs with joint disease, that I am disposed to speak
strongly as to the general propriety of whatever operations they
may reasonably require.”” There is no doubt also that in
operations upon the phthisical, disease in the lung may be
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temporarily aggravated by the anasthetic, especially if it be
ether.

Syphilis.—In the great majority of cases syphilis does not
injuriously affect the course of an operation, and is no bar to
such a measure. If the patient be rendered cachectic, or be
the subject of visceral disease, he is placed in the same un-
favourable category with those who are similarly affected from
other causes. Wounds made during the progress of secondary
syphilis more often heal well than show any evil tendency ;
occasionally they become the seat of a transient syphilitic mani-
festation, and heal indifferently, or break down after a speedy
closure. Such an event may occur without the appearance
of any distinct syphilitic change in the part. The same may
be said of operations performed late in syphilis, or many years
after its occurrence. They usually do well. In the minority
of the cases, however, primary healing is not secured, or the
wound heals and breaks down again, or remains open, and
becomes the seat of a dull, persisting suppuration, or of an
ulcer possessed of specific characters. This, perhaps, more often
happens when the incision involves tissues which have been
previously damaged by syphilitic disease. Thus it comes to
pass that plastic operations not unfrequently fail in syphilitic
persons, especially when performed for the relief of deformities
produced by some destructive manifestation of the disease.
Such operations should not be lightly undertaken, nor carried
out until every means, both by general and specific treatment,
has been taken to place the patient in the best condition of
health. A typical instance is afforded by perforation of the
hard palate from tertiary syphilis. Such cases are hardly
ever worth operating on, though the poor result which follows
may be largely due to the condition of the tissues around.

Rheumatism and Gout have practically no effect upon
the immediate future of an operation. The wound heals kindly
and well. It is unnecessary to say that an operation should,
if possible, not be performed during an outbreak of either of
these conditions. It must be remembered, also, that any of
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the sequel® of rheumatism or gout may complicate the issues
of an operation. Such are the cardiac changes so often attendant
upon the former disease, and the degenerations of the kidneys
and other viscera which are apt in course of time to follow upon
the latter.

An operation not unfrequently determines an attack of gout,
but such attack usually has no noteworthy effect upon the
progress of the wound.

Cancer does not render a patient a bad subject for operation.
The result of the operation may be modified by other conditions,
such as the age and temperament of the subject, and the presence
of visceral disease. Cancer, as such, appears to exercise no
effect upon the healing process. Indeed, operations for the
removal of malignant growths in old and .broken-down in-
dividuals usually do remarkably well.

Ansmia, especially when due to loss of blood, has no special
effect upon a surgical wound. The healing may be slow ; the
patient is perhaps rendered unduly liable to bacterial infection,.
and has little power to meet such misfortune. It is most im-
portant that before an operation of expediency be performed,
the anzmic condition should be dealt with by proper treatment.

A warning may here be given as to the risk of operating
on those who are living and working in hospitals—nurses, house
surgeons, and others—without preparing the patient by a week
or two’s rest and fresh air. This applies to the major but not
urgent operations which have occasionally to be performed
on hospital nurses, etc. Of course many minor but urgent
operations have to be done on them without such preparation.

Leucocyths®mia has a disastrous influence upon operation
wounds. Splenectomy, although performed many times in the
subjects of leucocythzmia, has been followed by one uniform
result—all the patients have died.

Serious, if not fatal, results have followed in less grave pro-
cedures, and in the leucocyth@mic person even a trivial operation
is dangerous. They stand in peril of hemorrhage, and become
the ready subjects of septic infection.
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Hemophilia forbids a surgical operation of any but the
most pressing kind. If the operation proposed be urgent and
required to save life, and if the risk involved by the disease or
injury be clearly greater than that which may attend a wound
in a “ bleeder,” it is obvious that the operation should be carried
out. Thus, an incision for the relief of strangulated hernia,
after attempts at reduction have failed, is justifiable. The
subjects of hamophilia do not always bleed desperately after
a wound; perhaps the most certain hemorrhage will occur
after an operation upon the mouth. Still, a member of a
‘ bleeder family,” who has nearly bled to death from a slight
accidental cut of the lip, may undergo an amputation of the
foot with no more than the usual loss of blood.

Seurvy must stand, so far as operations are concerned, in
the same position as hamophilia. Apart from the risk of
hamorrhage which follows an operation performed during an
attack of scurvy, there are the further dangers attending a
wound which does not heal, which ulcerates and leads to in-
terminable suppuration.

Acute Diseases.—It is needless to say that no operation,
except such as is so urgent as to be necessary to save life, should
be performed during the progress of any acute disease, such as
pneumonia, an eruptive fever, and the like.

The same may be said of erysipelas. Incisions have to be
made in the course of that disease to relieve tension and to
evacuate pus, but they cannot rank as operative measures.
If an amputation is rendered necessary in a subject of erysipelas,
the less danger would attend the postponement of the operation
until the acute period of the infection had passed.

It is most important to avoid, when possible, any operation
upon inflamed parts. This applies as well to so small an opera-
tion as the removal of a pile as to the excision of a large tumour.
With operations in the present sense are not classed such surgical
measures as are employed for the relief of inflammation or the
opening of abscesses.

It may be here remarked, also, that a good and fine cicatrix
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cannot be expected if the margins of the wound are formed of
tissues which were inflamed when the incision was made.. This
is well illustrated by operations upon the neck for gland disease,
in which it is a point that the resulting scar should be as in-
significant as possible.

Affections of the Nervous System.—The mental state of
a healthy patient, as expressed by the terms ‘‘ nervous,”
‘““ neurotic,” ‘* excitable,” ‘‘ apathetic,” has little definite effect
upon the result of an operation. The very nervous individual,
who approaches the operation with bated breath, who discusses
it with a fluttering vivacity, and is haunted by exaggerated
forebodings, usually does well enough. After the operation is
over, her imagination probably enters upon a new field; she
conceives and prophesies a speedy recovery, and often assumes
the réle of the unusually hopeful and courageous patient.

The least favourable frame of mind is that marked by gloom
and utter apathy, and by a morbid stoical indifference, difficult
to dispose of. It is illustrated by the dull-faced woman whose
conversation smacks of ‘‘ Meditations among the Tombs " ; and
by the sullen man who meets a cheery account of the hopeful
prospects of his operation by the remark that “ he is ready
to go.”

Possibly the most favourable nerve conditions are met with
among healthy young men, who sleep well, take whatever
happens as a matter of course, make few inquiries, and meet
all circumstances in the spirit of Mark Tapley.

v Operations upon hysterical or epileptic patients are apt to

be complicated in their after-treatment by outbreaks of the
nerve affection. While attacks of both hysteria and epilepsy
are clearly often induced by an operation, on the other hand
a precisely opposite effect may follow the surgical measure.

An operation on an hysterical patient which is performed
solely with the intent of influencing the mental condition is
both useless and unjustifiable. Even if temporary improve-
ment follows, the malady or neurosis always returns. This

warning cannot be urged too strongly.
C
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The insane bear operations unusually well, provided that
certain conditions are present. They must be in sound health,
amenable to ‘treatment, and of cleanly habits. The regular
life of an asylum is conducive to a state of health very well
adapted to meet the strain of an operation; and the absence
of mental anxiety in the patient is another favourable feature.
In many subjects of chronic mania, of melancholia, and of
dementia, the general health is quite broken down, and, as a
consequence, they are not good subjects for any operative
treatment. In those of the insane, also, who are violent, rest-
less, mischievous, or of very dirty habits, the success of the
operation may be so far frustrated by the patient that its per-
formance becomes a matter of question.

In not a few instances, insanity appears to have been in-
duced by operation. The patients are generally women, and
the operation, for the most part, one concerning the breast or
pelvic organs. The occurrence of this unfortunate circumstance
is neither frequent enough nor sufficiently well defined to in-
fluence a surgeon in the performance of a necessary operation.
In men insanity has several times followed castration,
especially when the testicles have been normal, as in the opera-
tion formerly practised by some in the treatment of enlarged
prostate.

Diabetes.—In a diabetic subject the tissues appear to offer
the most favourable soil for the development of putrefactive
bacteria. The subjects of diabetes are especially prone both to
peripheral neuritis and to degenerative changes in their arterial
walls. Gangrene of a terminal portion of a limb may in them
be associated with vascular disease extending a long way above
the area directly involved. When to these considerations is
added the possible risk of diabetic coma, it will be understood
that formerly any operation on such patients was regarded with
the gravest concern.

Careful dieting directed against the diabetes is, however,
sometimes successful in averting the necessity for an operation
{e.g. when perforating ulcer and cellulitis of one foot has led the
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surgeon to propose amputation). Moreover, recent experience
has shown that such preliminary regimen and thorough aseptic
precautions make the prognosis of a major operation on a diabetic
subject less gloomy than has been stated above. Much will
depend on the state of the patient’s arteries, and his improve-
ment under suitable regimen—shown by the diminution or
disappearance of the sugar and acetone from the urine. There
is, however, always a special risk in giving anasthetics to diabetic
subjects.

The subject of amputation for diabetic gangrene is dealt
with in a most able paper by Mr. Rickman Godlee (Med.-Chir.
Trans., 1893, page 37). He shows that when the gangrene is
associated with peripheral neuritis an operation may be fre-
quently avoided, or, if required, it need not be performed at
a great distance from the seat of the disease. On the other hand.
if there is evidence of extensive arterial degeneration, a high
amputation (e.g. above the knee for gangrene of the foot) must
be done; and with the precautions mentioned above a good
result may be anticipated.

Visceral Disease.—(1). Heart Disease and Atheroma.—In the
matter of heart affections, it may be said that the patient whose
heart is feeble, or fatty, or embarrassed by valvular disease,
is exposed to extraordinary risk from the shock of an operation ;
but apart from this, heart disease, if it has induced no wide-
spreading tissue change, appears to add little to the danger
of the undertaking. On the other hand, as Verneuil points
out, valvular lesions and degeneration of the muscular tissue
of the heart may, by changing the conditions of the entire
circulation, cause impairment of the viscera, alter the tissues,
and bring about a condition very unfavourable to the healing
process. Such patients show a disposition to passive hamor-
rhages—difficult to check, together with cedema of the wounded
region, and there is no doubt that their tissues are particularly
predisposed to bacterial invasion. We have known cases in
which ulcerative endocarditis—in a latent condition and pre-
viously unsuspected—has after an operation led to a fatal ending.
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Operations are often performed upon limbs the arteries of
which are affected by atheroma. It is surprising how well
ligatures maintain a hold upon such vessels, and how well these
remain closed. The risk that would appear to be most pressing,
that of secondary h®morrhage, is in actual practice very rare.
That wounds in such subjects are more liable to secondary
bleedings than are wounds involving parts supplied by normal
arteries is probably true, but the occurrence is not frequent.
The real risks in these cases are from gangrene, from sloughing
of the flaps of an amputation, or the breaking down of the
simplest incision, and from diffuse inflammations of a low
type.

(2). Lung Disease.—The relation of phthisis to the results of
an operation has been already considered. Any chronic lung
affection, such as chronic bronchitis, usually indicates impaired
health, and offers difficulties in the after-treatment on account
of the embarrassed breathing, the disturbance of parts produced
by coughing, and the imperfect oxygenation of the blood.
Operations on such individuals can hardly be expected to follow
an even course. This question is of particular interest with
regard to operations for radical cure of hernia after middle
age. The chronic bronchitis which has caused the hernia to
develop may be itself a sufficient reason against the surgeon
operating for its cure.

(3). Affections of the Alimentary Canal.—In the matter of
affections of the alimentary canal there is little to be said. The
effect that any disease of the stomach or intestines may have
upon an operation is to be measured by the effect it has upon
the general health. The subject of chronic dyspepsia can hardly
be well nourished, and the subject of habitual constipation is
burdened with a trouble which an operation serves to com-
plicate. It is unnecessary to state that an operation should be
avoided during the course of diarrhcea or dysentery, and should
not be undertaken until the patient has well recovered from the
trouble.

The *‘auto-intoxication” of sufferers from chronic and
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acute intestinal obstruction, or from septic peritonitis, accounts
for the grave prognosis of operations for their relief. It is not
the operation that causes death, but the state of poisoning
which had pre-existed.

(4). Diseases of the Liver.—Affections of the liver have an
injurious influence upon operations, an influence which is
peculiar and pronounced.

“You should be cautious,” writes Sir James Paget, ‘““in
operations upon those whose biliary secretions are habitually
unhealthy ; those who have been often jaundiced; or those
who bear ‘that sallow, dusky complexion, with dry skin, and
dilated small blood-vessels of the face, and sallow, blood-shot
conjunctiva, which commonly tells of what is supposed to be "
an ‘inactive liver.” Many of this last class are not temperate ;
many are sedentary and indolent ; many suffer habitually from
hamorrhoids ; probably all have some abdominal plethora ;
probably, in all, their digestive organs act as ill as their skins
do. But, whatever we may guess to be the special defect of
these organs, you need not doubt that operations upon those
who have them are attended with more than the average risk ;
and that when you are obliged to operate, you must do so with
more than ordinary care and caution.”

On the other hand, few major operations, taken as a whole,
are more successful than those for cholelithiasis, whether jaundice
has been present or not. But here the cause of the liver trouble
can be removed by the operation.

The more defined diseases of the liver have a definite ill
effect upon surgical wounds. These are cirrhosis of the liver
and the conditions of fatty or amyloid degeneration. Advanced
forms of these affections offer an almost absolute bar to opera-
tion. The subject of cirrhosis is probably a drunkard; the
subject of amyloid degeneration, the victim of long-continued
suppuration.

The risks these patients run are numerous : some succumb
to shock, others die of exhaustion. In all there is a special
risk of septic infection, and a probability that the wound will
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not heal, but that it will slough and suppurate, and become
the seat of spreading inflammation of a low type.

When an operation, such as abdominal section, has to be
performed on a jaundiced patient, it is possible that the risk
of persistent ha@morrhage may be diminished by giving drachm
“doses of chloride of calcium during the few days immediately
before the operation. This practice is advocated by Mr. Mayo

Robson. We have not been able to convince ourselves of its value.

No question is more difficult to decide than that which
concerns the period in the progress of lardaceous disease of the
liver beyond which it is practically unjustifiable to operate.

In the advanced stages of the disease a serious operation is
* hardly justifiable. In the earlier periods an operation, such
as an amputation, may be performed with admirable success,
for it not only rids the patient of his trouble—probably a sup-
purating joint, with adjacent necrosed bone—but it removes
the cause of the visceral complication.

(5). Kidney Disease.—It may be safely said that the results
of operations are more powerfully influenced by diseases of the
kidneys than by a corresponding disease of any other organ.
An operation upon the subject of Bright’s disease, or of surgical
kidney, is a grave matter. A patient may look fairly healthy,
may appear well nourished, may be temperate and living a most
regular life, and the operation may be but a trifling one, yet
the complication of albuminuria renders the surgical procedure
undoubtedly hazardous. Many an elderly man has died almost
suddenly from the effects of rough catheterisation, and it has
been found after death that he was the subject of an unsuspected
pyelitis.

Quite slight operations, of no urgency, such as that for the
relief of Dupuytren’s contraction of the palmar fascia, have
placed the subjects of Bright’s disease in great danger of death.

In no case should an operation on an adult be undertaken
without a preliminary examination of the urine. Almost every
surgeon must have met with instances in which thé neglect
of this precaution has led to unfortunate results.



CHAP. 1] CONDITION OF THE PATIENT 23

It is impossible to define the particular power for evil each
individual affection of the kidney has upon a surgeon’s work.
It is sufficient to know that the existence of pus or sugar or
albumen in the urine places a patient within the very narrowest
sphere of operative possibilities. It is true that in some in-
stances—as in a form of albuminuria met with in connection
with large abdominal tumours—the existence of the albumen
is no bar to an operation; it is true also that patients with
Bright’s disease have now and then recovered admirably from
large operations. The fact remains that organic disease of
the kidney is one of the most serious complications with which
the operator can be concerned.

Stone in the kidney may be wholly unsuspected before
operation, and may have caused such renal disorganisation as to
imperil the result. I (J. H.) removed a large ovarian tumour
with twisted pedicle; a fortnight later the patient developed
uremic symptoms and died; calculi were found in each kidney.
About the same time a colleague performed ventrifixation of
the uterus on account of cystitis in a woman ; she died a day
or two later, and a calculus was found plugging each ureter.
The possible existence of latent renal calculi is apt to escape
attention, and it is unfortunate that radiography will not always
reveal them when they are present and have been suspected.

The subjects of kidney disease exhibit nearly the same evil
tendencies after operation as have been alluded to in dealing
with hepatic troubles. They are exposed to the additional risk
of death from suppression of urine and uremia. Such patients
often die of exhaustion many days, or even a week or more, after
the operation. They are especially prone to septic infection,
and consequently to all the evils incident to wounds. Primary
healing cannot always be depended upon.

It is possible, however, in many cases to improve the con-
dition of the urine by preliminary treatment before the necessary
operation. Urotropine, salol, cystamine, and allied drugs have
a marked effect in diminishing bacteria in the urinary tract.
As a rule, no cutting operation on kidneys, bladder, or urethra
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should be performed on a patient with septic urine until a
careful trial has been made of the above, combined with rest
in bed, light diet, and aperients.

When pyazmia was common in hospital wards, the subject
of kidney disease became its readiest victim. Surgeons have
learnt how to ward off pyamia, but they have yet to learn how
to meet the complication of Bright’s disease.

2.—PREPARATION OF THE PATIENT

Period before the Operation.—It will be evident, from
what has been already written, that the most thorough examin-
ation possible of the patient should be made before an operation
is undertaken.

To carry this out, it is well that the individual should be
under observation for some little time before he appears in
the operating room.

In the case of those who have been long confined to bed,
it is obvious that the sooner they are relieved the better.

On the other hand, in the matter of operations of expediency
upon patients who may be termed healthy, it is well that they
should pass through a period of rest before the operation is
performed. Operations hurriedly undertaken are not unfre-
quently regretted.

In hospital practice it is better not to operate upon a man
who comes straight to the wards from some active outdoor
work, who is robust and has been living heartily, and who has
still the vigorous throb of exercise in his blood and in his limbs.
The practice is frequent, for the operation has been previously
arranged, and the man does not want to lose even a few hours’
work.

Such a patient is placed in an infinitely better condition
by a few days’ rest in a hospital ward. He here becomes
accustomed to his surroundings ; he has time to be rid of the
refuse matter in his tissues, which can no longer be cast off
by muscular exertion ; his hearty appetite is enabled to adapt
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itself to his present requirements; the excreta can be dealt
with ; and time is allowed to make the skin as nearly aseptic
as possible.

To all the organs, to the still strongly-beating heart, and to
the over-worked muscles, there is allowed a period of repose.
When the operation day arrives the patient has become ac-
climatised, strict confinement to bed and a limited diet do not
involve so very sudden a change, he has adjusted himself to
his new environment, and the ordeal is met after a period of
physiological rest.

Many small operations would do better if the patient would
consent to the preliminary of a few days’ rest. This is con-
spicuous often in operations upon piles, when the subject per-
sists in absorbing himself with his work up to the time of the
operation. Often a business man will overwork himself desper-
ately before his operation, in order that his affairs may not
suffer in his absence.

What is worth doing at all is worth doing well, and not a
few operations, the performance of and recovery from which
have to be compressed within a few hurried days, had better
not have been performed at all.

Diet.—The practice of starving a patient before an opera-
tion is undoubtedly unwise. The amount of the food should
be suited to the condition of an individual who is inert and
within doors. It should be nutritious, but small in bulk, and
not of a character to leave much débris in the intestine. Entire
abstinence from alcohol for a week or more before an operation
might prove very judicious in not a few instances. The patient
who *‘ keeps himself up ” by spirits before an operation is pre-
paring for himself a sore down-going after the event is over.

The Bowels.—The bowels should be well opened on the
eve of the operation; and this is best effected by an aperient
overnight and an enema in the morning.

The Preparation of the Skin.—Care should be taken
that the patient’s body is clean. This is a surgical necessity
of the utmost importance. A warm bath on the night before
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the operation is desirable whenever possible, and a source of
comfort to the patient. If time permits, the operation area
should be repeatedly washed for some days before the operation.

Some hours before the patient is brought to the theatre

the skin of the operation area should be specially treated with
the view of removing or rendering harmless the ubiquitous
micrococci. The following is one of many plans followed :—

(1). If a hairy part, the skin should be carefully shaved.

(2). With soap and hot water a thorough mechanical cleans-
ing should be carried out. This, however, will not
destroy germs in the epidermis or remove fatty matter.

(3). The skin is now thoroughly cleansed with ether to re-
move fatty matter and epithelial débris, and is again
washed with soap and water. Sterilised nail-brushes
should be used if possible, though where the skin is tender
or thin this cannot be done.

(4). With gauze or wool sponges soaked in an alcoholic solu-
tion of carbolic acid (x in 20), or bichloride of mercury
or mercuric potassium iodide (1 in 500), the part is ren-
dered really aseptic. A mixture of 1 in 20 carbolic acid
and 1 in 500 bichloride of mercury is very efficient, but
the solution must be made with alcohol and not with
water. The mercuric potassium iodide solution (1 in 500
in rectified or methylated spirit) has many advantages.
It is very easily prepared. It is less toxic than corro-
sive sublimate ; it does not corrode plated instruments,
and it neither roughens nor irritates the skin. Its
germicidal powers are equal to those of corrosive
sublimate.

(5). Moist, sterilised gauze or lint (soaked in a 1 in 60
solution of carbolic acid) should then be applied under
waterproof tissue, bandaged on, and not touched until
the patient is on the operating table. It is easy to attach
undue importance to this antiseptic compress. It merely
protects the part, and so macerates the skin that the
surface epithelium can be rubbed off at the last moment.
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Aqueous solutions are practically powerless against
organisms in the epidermis.

(6). When the compress is removed, immediately before the
actual incision is made, the assistant should invariably
go over the area again with ether and with the alcoholic
solution mentioned above. Finally, the skin is wiped
dry with sterile swabs. In certain regions, such as the
scrotum or eyelids, these strong antiseptics cannot be used,
and it may be said that it is impossible to render the
scrotum really aseptic. The axilla is also a most difficult
region to make surgically clean.

Clothing.—The body should be well and warmly clad during
an operation. Not a little of the shock that sometimes follows
a long operation may be due to the fact that the patient has
been lying nearly naked upon a table, for an hour or more,
possibly in a cold room, and exposed to the further chilling
action of wet applications. This precaution applies especially
to old persons and to the winter time. In the best modern
operating theatres (e.g. those at the London Hospital) warm,
pure air can be rapidly introduced so as to raise the temperature
of the room quickly to 75° or more before an important operation.
Moreover, during cold weather and in theatres inefficiently
warmed an operating table may be used which is capable of
being artificially warmed by means of hot water. In the case
of infants, the patient should lie on a hot-water cushion, duly
protected, during the operation.

The night-dress to be worn after the operation should be
divided down the back, so that it may be removed without
disturbing the patient. The form of flannel jacket called by
nurses a ‘‘ nightingale >’ is very useful, especially for patients
who can sit up in bed.

In the case of women with long hair, the various coils and
twists should be undone, the whole hair parted behind in the
median line and disposed of in two simple lateral plaits. The
hair is thus kept out of the way—should the operation con-
cern the head and neck—and after the operation the head
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can rest comfortably upon the natural scalp, and not upon a
complicated mound of wisps of hair, hair-pins, and other foreign
substances.

The Hour for the Operation.—The most convenient time
for an operation is the early morning, say between eight and
ten am. As the patient should have no food for five hours
before he is anasthetised, this appointment involves the omission
of no meal but breakfast. If he has slept well, there is little
time between his sleep and the surgeon’s coming in which to
ruminate and to foster an alarm. Should any serious com-
plication occur within a few hours of the operation, it will be
daylight, and prompt assistance will probably be at hand.

The above observations apply to the preparing of a patient
for an operation of some magnitude. They apply in proportion-
ate degree to procedures of lesser gravity. For certain measures
special preparations have to be made. These are described
in the sections which deal with such measures.



CHAPTER 1I
THE OPERATOR

THe surgeon, according to the oft-quoted axiom of Celsus,
should be young. By this it is to be inferred that he should
be possessed of the muscular strength, the courage, the sureness
of hand and the keenness of eye, which are assumed to be the
qualities of youth.

Operative surgery is a handicraft, and the accomplished
operator must lay claim to be considered a skilled handicrafts-
man. Like other and simpler handicrafts, much in the attain-
ment of success depends upon natural aptitude and physical
qualification ; but still more depends upon culture and patient
practice. A well-matured and well-balanced judgment guides
the hand of him who shows most skill ; he may do well who
is bold, but he will do better who has precise knowledge. The
surest sense of confidence rests with the operator who knows
accurately what he intends to do, and how to do it. The least
success follows the hand of the man who retains throughout
an operation a speculative spirit, who depends largely upon
his imagination for conditions, and upon the fortune of events
for results. A shakiness of the hand may be some bar to the
success of an operation, but he of a shaky mind is hopeless.
In the handling of a sharp instrument in connection with the
human body a confusion of the intellect is worse than chorea.

The actual manipulative part of surgery requires no very
great skill, and many an artisan shows infinitely more adept-
ness in his daily work. A wood engraver would probably soon
find as little difficulty in baring the carotid artery as a stone
carver would find in performing osteotomy.

It is in the mental processes involved in an operation that
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not a few fail. There is some lack in the precision, the strained
attention, the art of meeting any possibility, and the capacity
for forming a ready judgment, which must follow each move-
ment of the surgeon’s knife.

Some of the most incredible examples of surgical blundering,
as the fashioning of flaps in such a way as to amputate the
trunk from the limb, and the opening of the stomach in mistake
for the colon in performing a lumbar colotomy, are calamities
due to mental rather than to physical defects.

The mere handicraftsmanship of surgery depends, as has
been already said, not only upon natural physical endowments.
but also upon careful practice and education. Some men arc
born with steady, dexterous fingers and precise and quick-
moving muscles ; others overcome, with more or less success,
a congenital and obstinate clumsiness.

Every pains should be taken to cultivate what may be
termed a surgical hand. A shaky hand may be born with its
possessor, and may remain unaffected by any attempts to
amend it. This important defect may also be developed by
irregular modes of living, by the immoderate use of alcohol,
and by smoking. The effect of tobacco is obvious enough in
most instances, although its influence may be very transient.

The full use of the larger muscles as developed by vigorous
athletic exercises adds distinctly to the steadiness of the hand.
and of his general muscular development an operator should
be most careful. Athletic exercises involving the upper limbs.
such as fencing, rowing, and practice in a gymnasium, certainly
render the hand for some hours after such exercise unsteady.
although after a longer period of rest precision in the action of
the smaller muscles is with equal certainty improved. In con-
nection with this point, it is needless to say that violent exertion
on the part of the operator is not wise immediately before an
operation. A surgeon who is careful of the manner in which
his scalpel is held should not carry a heavy bag to the scene of
his labours, nor should he take part in such muscular exertions
as are needed to move operating tables or beds, or to lift a heavy
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patient. The efforts which may be necessary to restrain the
violence of a patient under chloroform are apt to render the
arms of those so engaged very tremulous.

The action of the palmar muscles can be very admirably
developed by such occupations for a leisure hour as etching
on copper, sketching, or wood carving.

A knowledge of anatomy is essential to the operating surgeon.
Such knowledge as is needed, however, is not to be obtained
from books alone, or even from books in preponderating degree.
It must be such *“ anatomy ” as is to be acquired by long work
in the dissecting-room, and it may not be too much to say that
he who would deliberately adopt the career of an operating
surgeon should have served for some years the dreary ap-
prenticeship involved by the duties of a demonstrator of
anatomy.

Not only does such work teach the position and relation of
parts, but it, and it alone, can instil into the mind and the fingers
a proper appreciation of tissues, and the knowledge of what may
be termed the anatomy of the individual. A surgeon may know
well the origin, insertion, and relations of the parietal muscles
of the abdomen, but he who has dissected and demonstrated the
lumbar region in * subjects ”* of all kinds, many times over, has
also a knowledge of the depth, the thickness, the appearance,
and the disposition of the tissues, not as they lie in an abstract
body, but as they may be expected to be found in individuals
of different types.

Moreover, the work of dissection affords the most excellent
training in the handicraftsmanship of the future operator.

Precision of knowledge, precision of judgment, precision of
hand, are all needed in a surgical operation. They are the
foundation of the coolness and the sang-froid of which a surgeon
is presumed to be possessed, and it is to their absence that can
usually be ascribed that condition of mind known as ‘ surgical
delirium.”

He who is about to undertake an operation should know
precisely what he intends to do, and should then proceed to
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do it. He should have estimated probabilities, and be quite
decided as to his mode of dealing with them.

The individual who plunges into an operation with an un-
certainty he would condemn in the pursuit of an ordinary
business undertaking, and who discards anatomical precision
for the old maxim ‘““cut and tie,” is likely to reap the reward
of his labours.

The surgeon’s precision should apply to every detail of the
operation and its surroundings. He should select and arrange
and examine his instruments with the greatest care; should
consider himself responsible for the minutest detail in the needed
sterilisation ; and should have a proper respect for the magni-
tude of small things.

The assistants at an operation have an exceedingly important
office to fill, and their capacity for their work must necessarily
vary. It is part of an operator’s duty to see that each assistant
is fully informed of what he has to do, and, if possible, of the
manner of his doing it. An unsuccessful operation is often at-
tended by much abuse of the assistants, and by very severe
criticisms of their manipulative powers. Such condemnation
may be just, or may only serve to illustrate the proverb that
‘“ a bad workman complains of his tools.” It is during the most
perplexing stages of an operation, and when things are going
ill, that the indifferent operator finds that knives will not cut,
that forceps will not hold, and that the clumsiness of assistants
is beyond the limits of human belief.

In the matter of dress, the operator should wear a sterilised
linen jacket, the sleeves of which are rolled up to the elbows.
This jacket must entirely cover his ordinary clothes from the
collar downwards. A perfectly clean mackintosh apron (with-
out sleeves) is usually worn under this.

- The use of rubber gloves when operating has been widely
adopted. Certainly all those who assist should wear them,
but we do not think that they should be obligatory on. the part
of the surgeon. Even the thinnest rubber lessens that delicacy
of touch and precision in the use of the fingers that are of such
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primary importance in a difficult operation. The matter may
well be left to the surgeon’s experience and individual opinion.
It is interesting to note that at some important German
clinics the use of rubber gloves has been abandoned after full
trial in favour of cotton ones, which, of course, the surgeon
frequently changes whilst operating. It is stated that in the
rubber pores pathogenic germs were often found to be alive
in spite of prolonged boiling!

Sterilised linen caps should certainly be worn by operator
and assistants. Some surgeons go so far as to cover their faces
with linen or gauze masks, and many wear large rubber boots.
It is told of one surgeon that before driving to an operation
his carriage wheels were always washed over with ether and
carbolic solution !



CHAPTER III
THE OPERATING THEATRE AND ITS FITTINGS

A MODERN operating theatre, fitted with all accessories for
sterilising instruments, dressings, and water, forms a very
elaborate and costly department of a hospital. In the following
description the new theatres at the London Hospital have been
taken as the example. They occupy, with rooms for sterilising,
for anasthetising the patients, for the surgeons and dressers,
etc., an entire floor. They are lighted by electricity, and are
warmed partly by hot-water pipes, partly by warm filtered air,
the supply of which can be regulated exactly. The water is
all sterilised. To simplify the description, a number of illus-
trations are given, which have been kindly furnished by
Mr. E. W. Morris, from photographs taken by Messrs. W. E.
Wright and Sons, of Forest Gate.

In the centre (Plate I.) is the operating table, to the left of
which are tables for instrument-dishes and for ligatures, etc., and
a tripod with a powerful electric bull’s-eye lamp mounted on an
adjustable arm. In front of the table is the anzsthetist’s seat ;
above the table is the electric transmitting attachment by which
the cautery, motor for drills, and any extra lamps can be in-
stantly put in action. To the right of the table from before
backwards are the spectators’ gallery (which can be easily
moved), slabs fixed to the wall for the steriliser and various
apparatus connected with sterilisation, and (in the far corner)
the protected entrance tube through which warm filtered air is
admitted to the theatre. The roof of the theatre is of opaque
glass ; the window at the end gives light from the north. An
electric fan for drawing out the air is placed in the south wall,
and cannot be shown in the figure. Below the north window
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PLATE IV.—-INSTRUMENT CABINET.
(London Hospital.)
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are basins and taps for the dressers, theatre assistants, and
nurses. In front of the basins for the nurses is a metal box
for soiled dressings. On the extreme left are seen an instru-
ment cupboard made of metal and glass, and a stand for sterilised
towels, dressings, antiseptic lotion jars, etc.

The walls and floor are lined with polished cement or tiles,
and all angles are rounded off. The floor slopes gently to an
open gulley drain. All fittings are of metal, marble, or glass,
and the tables, being on wheels, can be easily moved to allow
of the whole theatre being washed out with a hose and hot
water.

Plate II. shows the dressers’ room, in which the students and
house surgeons, who are to assist in the theatre, prepare them-
selves. After removing his coat and rolling up his shirt-sleeves
well above the elbow, each dresser washes his hands and fore-
arms in running water for five minutes at the basins shown
on the left. The taps have long handles, which can be turned
by elbow pressure. The basins are self-emptying. The chief
chemical disinfectants used are lysol, biniodide of mercury
in alcohol, and carbolic acid. A sterilised linen coat is taken
from one of the boxes seen on the right ; the coat-sleeves en-
tirely cover the arms, and are rolled up as far as the elbows.
Under the coat a mackintosh apron is usually worn. Before
going into the theatre the hands are again cleansed. All doors
are swinging ones without handles, so that no chance of con-
tamination through them is incurred. Sterilised pure rubber
gloves are worn by the assistants.

Spectators in the theatre are confined to the movable stand
or gallery shown in Plate III., Fig. 1. This stand is on large
screws, with rubber feet, so that it may be moved to either
side or either end of the operating table. It is made of metal
throughout, for convenience of disinfection, and will accom-
modate ten or twelve spectators. In some hospitals, and in
one of the theatres at the London Hospital, is a fixed gallery
of stone or marble. As this is raised above the level of the
table, it must be provided with an impermeable front of stone
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or of iron, in order that dust from the spectators’ feet may
not be carried into the area.

Fig. 2 in Plate III. represents the glass table for sutures
and ligatures. Attention is drawn to the trough jars on its
top for keeping sterile silk, catgut, and tendon threads in
solution. The upper end of each jar has a broad trough in
which the cover rests, the trough being partly filled with anti-
septic solution. The jar is thus rendered absolutely air-tight
on merely replacing the glass cover. These jars were devised
by Mr. Morris for the London Hospital.

Plate IV. shows one of the instrument cabinets, with glass
shelves and door. The block on the top shelf is placed beneath
the patient’s pelvis during the application of a bandage round
the groin. On the third shelf from the top is the metal knife tray.

Whilst the instruments are conveniently sterilised in the
theatre by being boiled by high-pressure steam on the bench
or marble slab shown in Plate V., the sterilisation of dressings,
wool sponges, ligature jars, and the like is carried out in a special
room.

In Plate VI. the main steriliser is shown open ; the trolley on
which are placed the ligature jars and copper boxes holding
dressings of gauze and wool is seen about to be pushed on rails
through the opening. The door is then shut to and secured
with screw clamps of great strength. Superheated steam
under high pressure is now driven into the chamber, and after
a sufficient time has elapsed it is exhausted, so that the sterilised
articles come out practically dry.

An ingenious arrangement for rendering instrument trays,
porringers, basins, etc., sterile is shown in Plate VII., Fig. 1.
Each theatre is supplied with a double set of these large
copper boilers and wire holders, one set being boiled whilst
the other is in use. Steam at high temperature and pressure
is employed for heating the theatre sterilisers. By this means
all gas burners in the theatre are dispensed with. ,

In each theatre is a metal box with hinged lid for Miled
dressings, etc., as seen in Plate VII., Fig. 2.
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PLATE VI. -MAIN STERILISER.
(London Hospital.)
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PLATE VIIL—SISTERS' TABLE.
(Lomion Hostital.)
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Plate VIII. shows the sisters’ table. On the top shelf are lotion
jars with flexible rubber tubes attached. On the second shelf
are glass and metal cases containing artificial sponges made of
wool and Gamgee tissue. These have been sterilised and sealed
down with paper slips on which is stamped the date of sterilisa-
tion. The third shelf contains similar jars and chemical disin-
fectants for the skin. The stand can be moved about with ease.

From the foregoing account some idea will have been gained
of the elaborate arrangements required in hospital operating
work. In the best nursing homes most of the details referred
to are carried out on a smaller scale but with equal efficiency.

OPERATIONS IN A PRIVATE HOUSE

It remains now to describe the preparations which should
be made for an operation in a private house. Provided that
the greatest care is exercised, there is no reason why as com-
plete asepsis should not be secured in the patient’s room as in
the most elaborately fitted hospital theatre.

1t is, in the first place, essential that the house be in a perfectly
sanstary condition, and as it appears to be an article of the house-
holder’s faith that the hygienic state of his or her premises is
exceptionally perfect, it is well that the building should be
examined by a skilled person without the residential bias.

Before the operation the patient should sleep in a room other
than that in which the operation is to be performed. It is in
the operation room that the patient should remain during the
after-treatment.

This room should be made as nearly like a hospital ward as
possible. All unnecessary hangings and curtains should be
removed. It should be bared of all but absolutely essential
furniture. It is often recommended that the carpet should be
be taken up. This is desirable, but it is hardly necessary, and
may lead to disturbance of dust. A large damp sheet or water-
proof fastened over the carpet will be as effectual and cause less
trouble. The walls should be brushed down and the floor
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scrubbed if the boards have been exposed, and the room must
be well ventilated on the previous day by open windows and a
large fire. The cleaning of the room, and especially the dusting
of it, must be completed at least twenty-four hours before the
operation. The room had better be left altogether untouched
than be vigorously ‘ dusted ” just before the operation. Nothing
can possibly be worse than dust in circulation at the time of the
operation.

The room should be quiet, light, and well ventilated, and is
pleasanter if its windows look towards the south. It should
not be near a water-closet. An open fireplace is most desir-
able, and the less gas burnt in the room the better. It should
be ascertained that the windows open readily.

The temperature of the room during and after the operation
should be kept at from 60° to 65°, and should not be allowed to
fluctuate. During abdominal operations a somewhat higher
temperature is desirable.

The Patient’s Bed.—The patient’s bed should be a narrow,
simple iron bedstead, with a woven spring body, upon which
is placed a horsehair mattress. There should be no rail on
either side, and but a low one at the head or foot. The bed
should be so located in the room that the patient will be access-
ible from all sides, and the wound be dressed with ease.

It is usually most convenient that the bed should stand in
the centre of the room, and be so arranged that the head is
towards the light—that is to say, as the patient lies in bed the
light will be behind him.

A bed in a corner is always inconvenient, the patient being
accessible from one side only.

To allow a heavy patient, after a serious operation, to return
to a large, wide bedstead, covered by a voluminous feather
mattress, into the centre of which he helplessly sinks, is to place
him in a position of some peril.

After many operations a bed-cradle will be required. In
some cases a ‘‘ bed pulley ” may be conveniently affixed to the
joist of the ceiling over the head of the patient’s head.
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The other accessories are a large table for sterilisers and
basins, and one or more small and light tables for the instru-
ments. The instrument table should be on .wheels, so as to be
readily moved when required. Receptacles are needed for used
swabs or ‘“ sponges,” and for such evacuations as ascitic fluid or
the contents of an ovarian cyst.

A liberal supply of hot and cold boiled water should be at
hand, and a suitable provision of pillows, towels, and mackintosh
sheets, together with the usual nursing accessories. ~All the water
used for various purposes just before and during the operation
should have been well boiled, and all dishes for instruments,
sponges, solutions, and ligatures should be thoroughly cleansed
in suitable antiseptic solutions and then washed with boiling
water. A portable steriliser is essential for instruments, towels,
and dressings. It may be heated either by a Bunsen gas-lamp
or a suitable spirit-lamp, and should be bestowed in a place of
safety and away from a draught.

The Operating Table.—The table employed should be
simple, strong, and steady. It is essential that it should be
narrow, and of a height convenient to the individual operating.
A table with the following measurements will be found con-
venient : Length, 5 to 6 feet; width, 2 feet; height, 33 inches.
It should be covered with either a thin, firm horsehair mat-
tress, or a large and neatly-folded blanket. The latter is the
more convenient in operations performed in private houses.

The plan of having two small tables placed in the form of
the letter T is decidedly inconvenient. It should be remem-
bered that the table may need to be moved during the operation.
For example, in the removal of the tongue, with preliminary
ligation of the lingual arteries in the neck, it is not often that
the table can be so placed that the light falls equally well upon
both sides of the neck. As a good light is very essential for this
procedure, the table may have to be placed in one position while
the left artery is being secured, and in another when the right
is dealt with. )

A slender, unsteady table may prove a source of actual
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danger. I have seen a table give way entirely while the struggles
of the patient were being restrained during the early stages of
anasthetisation.

The crazy contrivances and makeshifts which the patient’s
friends sometimes consider to be ingenious substitutes for a
proper table are to be distinctly avoided. I have a recollection
of one altar-like construction, made of four boxes and a small
chest of drawers, upon which was recumbent a heavy man,
prepared for an excision of a part of the lower jaw.

The operating table illustrated in Plate IX. is in use in
all the theatres at the London Hospital, and to Mr. E. W. Morris
(in charge of the operating theatres department there) is due the
credit of various improvements which it embodies. In each
of the figures the patient’s head corresponds with the left hand
of the table.

The head- and foot-rests are adjustable, and the latter
can be instantly removed, so as to be out of the way in opera-
tions upon the rectum ; the top of the table at the lower ex-
tremity can be raised 6 inches, hingeing from the centre of the
table; thus the pelvis can be raised for operations upon the
bladder. The Trendelenburg movement is obtained by means
of a wheel and screw, and can be accurately adjusted.

Fig. 1 in Plate IX. shows the table fixed, the wheels being
put out of action by the levers being vertical. It now rests on
four metal legs, which project between each pair of wheels.
The two foot-rests have been inserted. The table is perfectly
steady, and is now as used in most operations, the patient
being supine and no special part raised.

Fig. 2 shows the two foot-rests removed and on the floor.
The lower portion of the table, on which the thighs of the patient
rest, is raised by screw action. The table is * floating ”—i.ec.
the levers are down which place it on wheels. These latter
work on pivots, so that the table can be turned at once in any
position. The wheels are of rubber-covered metal.

Fig. 3 illustrates how the Trendelenburg position is obtained,
and also how one leg of the patient may be raised, the other
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depressed, by altering the slope of the foot-pieces. All these
movements are effected by screw action, and are therefore
capable of exact graduation.

One valuable feature of the London Hospital operating
table is the mechanism for raising the whole level of the top
some 6 inches if required.

It is comparatively an inexpensive table, costing only about
£25 complete.

The table just described is, however, not a portable one, and

| Table for Steriliser,
Dresmings. Basins, &e.

o O O

§oz w3

O

Sesend Assistaat.  Swrgen

Spare Instramenta.

FIG. 1.—DIAGRAM SHOWING ARRANGEMENT OF SURGEON'S TABLES.

a much lighter form which folds up is required for taking to a
patient’s house. Several excellent types of this have been de-
vised. With regard to the modern tables used in operating
theatres, it may be noted that enamelled metal is nearly always
preferred to wood in their construction, and that the ingenuity
of their makers has often led to undue complexity. For ex-
ample, a copper bath is sometimes included, with the idea of
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maintaining the patient’s temperature. This is an expensive
and useless encumbrance. Whilst it is essential that the table
should allow of the Trendelenburg position, simplicity of con-
struction in other respects is an advantage.

Arrangement of the Tables, etc.—The operating table
should be placed in the best attainable light, and, in the case
of most operations, with the patient’s feet towards the win-
dows. If there be two windows near together in the same
wall of the room, the table may be so placed as to be at right
angles to the wall, and to have its foot opposite the space be-
tween the two sources of light. There should be sufficient room
on all sides of the table to allow an individual to pass freely.

The general disposition of the tables, and of the surgeon and
his assistants, is illustrated in the diagram (Fig. 1), which may
be considered to relate to such an operation as the radical cure
of hernia or the removal of a tumour from the thigh.

The anasthetist stands at the head of the table, and the
operator on the patient’s right. Close to the surgeon’s right
hand is a light table on wheels for the necessary instruments.

A larger table for accessory and spare instruments may be
placed at a distance behind the operator.

The chief assistant stands on the left side of the table, oppo-
site the surgeon. It is by this assistant that the sponging is
done and the h@morrhage attended to.

Behind this assistant, and entirely to the left, is a large table
for the steriliser, basins, receivers, jars of lotlon etc., and at
this table the two nurses are placed.

A smaller table may stand close to the larger one, to take the
dressings necessary for the case.

A second assistant, if needed, may place himself to the
operator’s left and on the right-hand side of the operating
table.



CHAPTER 1V
THE INSTRUMENTS AND ACCESSORIES

THE operator should attend personally to the selection and care of
~ all instruments, and to the minutest matters which concern them.

They should be in perfect condition, and above all things
aseptic at the moment of use.

For this reason all instruments, if possible, should be made
of metal throughout, so that they can be sterilised with ease by
boiling in a weak solution of carbonate of soda (about one per
cent., or one and a half drachms to the pint). Sharp cutting
instruments, knives and scissors, are, however, certain to be
blunted by this treatment ; and it is important to remember that
they are ruined by solutions of bichloride of mercury. If the
cutting instruments be not boiled, they should be treated with
an alcoholic solution of carbolic acid (1 in 20) immediately before
use, and thoroughly cleaned after each operation with a brush,
etc. A convenient steriliser is shown on page 59, Fig. 23.

In the selection of instruments, each manipulator must exer-
cise his own taste, and found his choice upon his habit of hand.
It is improbable that twenty men would select the same pen or
penholder out of a collection of twenty samples, but they might
all write equally well.

Ingenious instruments which fold up into a small compass,
or which combine many functions, are usually to be avoided.

There is no doubt that the fewer the implements to which a
surgeon accustoms himself, and the simpler they are, the better.
As has been already said, the surgeon’s work is a handicraft.
He should depend more upon his fingers than upon his tools.
He who is really expert with one instrument has an advantage
over him who is indifferently familiar with many.

43
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The best work is done with the simplest implements. A
surgeon who is dependent upon a special instrument for this,
and a special instrument for that, is a poor handicraftsman.
He is servilely subject to his special forceps and his particular
knives and needles for a particular operation. For instance,
the surgeon who cannot excise the vermiform appendix without
inventing a clamp for the purpose has mistaken his vocation.

Some of the least progressive periods in the development of
the surgeon’s art have been marked by the prolific production of
instruments. With few exceptions, complex apparatus and
appliances which are credited with being ingenious, or labour-
saving, or automatic, are bad.

A great multitude of the instruments which figure in the
makers’ catalogues are evidences of incompetence and of a lack
of dexterity which prevented the inventor from making full use
of his hands.

A great deal can be done in operative surgery with a
scalpel and a pair of dissecting forceps, and, indeed, there is but
comparatively little that cannot in some way be accomplished
with those instruments.

A brief notice is here given of the simplest, most general, and
most essential instruments. The special instruments are con-
sidered in the chapters dealing with the procedures with which
they are concerned.

The scalpel should be light, and should have a handle of
good length, which should be thin and made of metal.

A length of four inches for the handle, and a width of from
three-eighths to half an inch, are convenient. A shorter handle
does not rest properly in the hand ; it is like a too short pen-
holder or paint-brush. A longer handle is unnecessary.

The breadth and width of the handle may possibly vary a
little with the size of the blade, but the length should not vary.
A scalpel with a small and very fine blade does not need a handle
proportionately reduced. Indeed, the most excellent small
scalpels are those which had originally blades of good size, but
which have been reduced to slender and short proportions by
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repeated grinding. Although small in the blade, they still
retain the original handle.

The blade should be what instrument-makers call * middle-
pointed ”—i.e. the point should lie on the long axis of the steel
(Fig. 2, A).

A “ back-pointed ”’ blade is not well suited for the scalpel.
It answers for larger knives, which are broad in the blade and
are required to make large and free incisions ; for example, the
handiest form of post-mortem knife and of cartilage knife is back-
pointed.

FIG. 2.—(A) GOOD SCALPEL, MADE OF STEEL THROUGHOUT. (B) BAD SCALPEL.
(From a modern catalogue of instruments. )

Very fine scalpels are a."g?ievous delusion. If a beginner is
about to undertake an operation involving a ‘ fine ” dissection,
he will probably seek a knife with a very fine point. Such a
knife is depicted in Fig. 2, B, and is copied from a catalogue of
instruments. It is a useless tool ; it is, indeed, a needle, not a
knife. A surgeon who once attempts to perform a fine plastic
operation with such an instrument will probably discard the
knife for ever.

A small scalpel, with a good blade and a ‘ middle point,”
and with such an outline as is depicted in Fig. 2, A, is the best
instrument for the finest work the operator can be called upon
to perform. The very fine back-pointed knife will scratch, but
it will not cut.

The back of a scalpel should be blunt up to the very point.
Double-edged knives are purposeless in any operation, and the
surgeon’s fingers are apt to be cut by them.
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The ordinary forms of bistoury have handles somewhat more
substantial than those of scalpels, and they are convenient
if a little roughened, but the length of the handle need not be
much in excess of that of the scalpel.

FIG, 3.—DISSECTING FORCEPS OF A SINGLE PIECE OF STEEL.

FIG. 4.—DISSECTING FORCEPS IN TWO PARTS, WHICH CAN BE READILY SEPARATED
FOR CLEANSING PURPOSES.
A straight probe-pointed bistoury, with a blade two and a
half inches in length, is the most useful instrument of the class.
Dissecting Forceps should have a good spring, should be

FIG. 5.—TOOTHED FORCEPS.

short, and should not be too narrow at the points. Four and a
quarter inches is a very convenient length. Dissecting forceps
are not uncommonly too lightly and too frailly made to be

FIG. 6.—VARIETIES OF BLUNT DISSECTOR.

serviceable. The strength of the spring must depend upon
individual taste. For all ordinary purposes a good broad point is
desirable ; it enables the surgeon to obtain a firm grasp of the
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tissues, and at the same time does not prevent a very small frag-

ment of tissue from being picked up (Fig. 3).

In another convenient form the two blades can be dis-

articulated so that they can be easily cleaned (Fig.

4).

FIG. 7.—SPENCER WELLS' ARTERY FORCEPS.

Important aids to operating are toothed forceps (Fig. 5),
and the so-called dissectors, different forms of which are shown

in Fig. 6. Toothed forceps do not slip from their
hold as dissecting forceps are liable to, and will be
found essential in hernia operations and a number
of others.

The dissectors are very useful in exposing
arteries and nerves, in enucleating glands, in
separating adhesions to the vermiform appendix,
and in many other operations.

Artery Forceps.—The pressure forceps-of Sir
Spencer Wells are simply invaluable, and have
proved to be one of the most important recent
additions to the surgeon’s armamentarium.

The best instruments are those of the original
pattern (Fig. 7), and there is little or nothing to
be said in favour of the various ‘ modifications
and * improved forms.”

It should be noted that there is a tendency to

FIG. 8. — WELLS'
FORCEPS WITH
TAPERING
POINT.
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make the Wells forceps too clumsy and thick at their grasping
ends. A light pair, tapering to the point, will be found the
best (Fig. 8, which gives the exact size). It is then easy to tie
any artery which has been seized, and the necessity for any
special artery-ligature forceps is done away with.

In the same way, for twisting an artery no special instrument
is required. Wells’ pressure forceps form the simplest torsion
forceps, and may take the place of the many complicated instru-
ments known by the latter name.

(— Xt A
FIG. 9.—BLUNT HOOK (reduced 3}).

Retractors.—The simplest form of retractor is provided by
the Wells forceps held by the assistant. They are, moreover,
free from the possible risk of infection through the fingers used
as retractors.

In certain operations, and especially in the case of deep
wounds, some special means of retracting the soft parts or the
skin is required.

In a later section is described (page 67) the method of re-
tracting the skin in many small operations, such as the removal

—

FIG. 10.—FARABEUF'S RETRACTOR.

of a superficial tumour or the radical cure of varicocele by means
of ligatures. This method leaves the area of the operation wound
quite free.

To draw special tissues aside, such as a tendon, a nerve, or a
vein, blunt hooks answer admirably. They take up little room,
and encroach but little upon the area of the operation. They
should be long enough and large enough for the purpose, and
are made of plated steel (Fig. g).
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Amongst other wound retractors, a handy and efficient form
is that of Farabeuf (Fig. 10), which is made in many sizes. The

FIG. 11.—FARABEUF'S MODIFICATION OF LANGENBECK'S RETRACTOR,

little turn at the end of the metal gives it an excellent hold
of the tissues. A very convenient instrument also is Farabeuf’s
modification of Langenbeck’s retractor, shown
in Fig. 11.

broad copper spatule and retractors of less
recent times, which bent when exposed to
much strain, and slipped unless that strain
was kept up. For deep wounds, such as that
made in nephrectomy, the large rectangular
‘“ kidney retractor >’ may be necessary.

Needles.—The best suture needle is a
perfectly straight one, of a length adapted to
the case in hand, and *triangular-pointed ”
(Fig. 13, A). Straight ‘‘ lancet-pointed *’ needles
are much used, but they are not so serviceable
as those first named.

For special operations special needles are
required, such as in suturing intestine and in
operations for cleft palate and certain fistule,
but for all ordinary suture purposes the best
instrument is the straight needle. For use
with fine Japanese silk the calyx-eyed needles
are convenient, the thread being more easily
inserted than in the others.

Many surgical needles need only to be
mentioned to be strongly condemned. These ric. 12.—a Goop

RETRACTOR FOR
are the large-curved needles and the half-  veer wouxps.

E




50 GENERAL PRINCIPLES [PART 1

curved needles which are found in most pocket cases, and
which are currently supposed to be used for sewing up
wounds of the scalp (Fig. 13, B). If any operator acquires perfect
control over these unreasonably-shaped needles, they may
possibly be of service. I have observed a half-curved needle to

A == -

B —

FIG. 13.—(A) STRAIGHT FRIANGULAR-POINTED SUTURE NEEDLE ; (B) HALF-
CURVED SUTURE NEEDLE (A USELESS INSTRUMENT).

be introduced at one spot and its point to emerge at another at
some distance from the intended aperture. The surprised
operator has withdrawn it, and on making another attempt the
needle point has again emerged at a remote and unexpected
locality.

In Fig. 14 Hagedorn’s flattened needles, straight and

% C1RCLE
7

S—- )
ﬁr CURVED
m

STRAIGHT

FIG. 14.—TYPES OF HAGEDORN'S NLEDLES, WITH FLATTENED SIDES,
OVAL EYES, AND BLADE-LIKE ENDS.

—

~—t

curved, are shown. These require a special needle-holder, which
is very apt to wear and to lose its proper grip of the needle. We
do not therefore advise the original Hagedorn type, having en-
tirely discarded his holder.

Of curved needles, one of the best is ‘“ Hagedorn’s reversed,””
in which the end towards the point is compressed from side to
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side, whilst the half towards the eye is curved on the flat. The
latter portion is held in the needle-holder (Fig. 15).
In sewing up a thick abdominal wall the surgeon may be
troubled to find the best
needle. Straight ones are
out of the question; at
any rate, fully curved
(half-circle) ones are far
more convenient, and safe.
Fig' 15 shows the exact FIG. 15.—HAGEDORN'S REVERSED NEEDLE.
size of the needle we
have found the best for this purpose; it should be made of
the finest English steel. )
Provided that the assistant wears rubber gloves there is
no risk involved in his threading the needles during the operation.
It is, however, convenient, especially for intestinal or stomach
operations, to have a supply of needles threaded with fine silk

F1G. 16.—COLLIN'S NEEDLE-HOLDER WITH OPENING CATCH, FOR STRAIGHT
NERDLES, (In the upper figure the needle-holder is open.)

and kept on small glass spools in alcohol, after they have been
first sterilised by boiling. For the occurrence of stitch-abscess
the organisms in the deep epidermic layer of the patient were
formerly blamed. This may have been partly correct, but
it is certain that contamination in the act of threading the
suture was sometimes to blame. With modern precautions
stitch abscesses have disappeared.

For holding straight needles Collin’s latest needle-holder can
be strongly recommended (Fig. 16). It is especially adapted
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for the flat Hagedorn’s needles (Fig. 14), and it holds the needle
with just sufficient firmness of grip.
A very excellent needle-holder for small curved needles of

FIG. 17.—NEEDLE-HOLDER ADAPTED FOR ALL ORDINARY CURVED NEEDLES,
RAMPLEY'S PATTERN, % actual size,

the ordinary pattern is the simple instrument depicted in Fig. 17.
Another excellent needle-holder is shown in Fig. 18.

Suture Material.—The best suture material, so far as our
cxperience goes, for operation wounds of almost any kind, is
stlkworm gut. It is in the first place strong; it is as smooth as
glass, and as solid. As it is not composed of fibres, the fluids of
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FIG. 18, —SIMPLE NEEDLE-HOLDER.

the wound cannot soak into its substance, and therefore if it be
retained for longer than the usual time it does not act as a seton.
We have frequently, under special circumstances, allowed silk-
worm gut sutures to remain in position for fourteen days, and in
cases of cleft palate for three weeks, and no harm has resulted.

In the case of wounds which require support for some time
after the operation, as in the wound left after the removal of a
mammary tumour, together with much skin, it is better, if pos-
sible, that the original sutures should be retained than that they
should be removed and their place taken by strapping.
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Silk sutures must be removed early. It is not to be inferred
that the use of silkworm gut should encourage the practice of
retaining sutures unduly. A suture should be removed as soon
as it can be, but with silkworm gut it is possible to retain the
support of the suture in those occasional cases in which such
retention is of advantage.

In the next place, silkworm gut, although stiff, moulds itself
to the position it is made to assume in the wound. Its
perfect smoothness renders
it easy to introduce, and
this quality, combined with
its pliability, renders it
easy to remove. FIG. 19. —FIRST STAGE OF THE SURGEON'S KNOT.

Silkworm gut sutures ,
should be allowed to soak in sterile warm water for some ten
minutes before use. Such immersion renders them less slippery
and less stiff.

The suture is secured by making use of the first stage of
what Fergusson calls the surgeon’s knot, “ which is made
by passing one end of the thread twice
over the other (Fig. 19), before turning
each back again to form the second
noose ”’ (Fig. 20).

With silkworm gut this second noose
is often unnecessary. The thread should
be twisted as shown in Fig. 19, and
then pulled tight. If properly applied,
it will not give. In this matter of
securing the suture, silkworm gut pre-

G, 20.—surGrox's kxor,  Sents a great advantage over other
materials. There is no knot to press

upon the tissues; the interwoven suture threads lie absolutely
flat, and the edges of the wound are approximated with the
greatest precision. For plastic operations and for such a pro-
cedure as the closure of a ruptured perineum, this suture
material is invaluable. The threads should be left long, and
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it will be found to be possible to loosen or tighten the suture
after it has been * tied  as it lies in situ.

In cases where the fineness of the resulting scar is a matter
of importance, as in operations upon the face or neck, very
thin silkworm gut (the so-called ‘ ophthalmic gut ) gives
admirable results, but in certain positions, such as the eyelids.
Japanese silk should be used. Many surgeons use a continuous
suture of fine catgut.

It is convenient to stain the silkworm gut sutures with
methyl blue or red, as there is then less chance
of overlooking them at the time of removal.

In the instances in which silkworm gut, by
reason of its stiffness, cannot be employed, a silk
suture thread may be used.

The best form of silk to employ is that known
as “Turner’s patent plaited suture silk.” It is
very readily applied, presents a smooth surface,
and shows no disposition to become unravelled,

FIG- 2L EEF- to kink, or to curl up when soaked in water.

In applying this The silk thread known as Chinese twist lacks
:’S'S‘:;'fiafec}‘;;y > these advantages, and is quite unsuitable for
tying omentum), suture material. The Japanese silk, on the other
the threads should
becrossedand tied  hand, is excellent, being both fine and strong.
again, making a e . . .
treble knot, It stands boiling again and again without de-

terioration.

All silk used at the operation should be boiled immediately
before use.

For wounds made in the scrotum fine catgut sutures arc
to be recommended. In very long incisions it is a good practice
to let the main sutures which take the strain be of silkworm
gut, and the intermediate sutures (which merely bring the
skin together without strain) of catgut.

Ligature Material. —Catgut is still largely employed for
this purpose, especially since improved methods for its manu-
facture and for rendering it sterile have come into use.

Catgut, however, is unsuitable for tying pedicles—e.g. of
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ovarian tumours—and is more apt to slip than silk. For all
pedicles silk or kangaroo tendon should be employed. The
stouter the silk the more likely is it to cause trouble, and com-
paratively thin silk or tendon will stand strain well. The
sterilisation of catgut is attended with some little difficulty.
Preservation of the material in oily
or aqueous solutions of carbolic acid
for however long a time will not
destroy the spores, and thick catgut
is not penetrated by the antiseptic.
Disinfection by heat is, in the case
of catgut, a difficult process; but
the following method is quite safe.
The gut is thoroughly cleansed with
ether, folded in convenient lengths
on a wooden slip or wound on a
spool, and then immersed in a solu-
tion of carbolic acid (1 in 20) in
ethylic alcohol. Thus preserved in
a large glass tube with rubber stop-
per, it does not deteriorate. if kept
for months or years. When wanted
at the operation the catgut is re-
moved from the tube with sterile
forceps and placed in water which
has just been boiled and has been
allowed to cool. The operator will FiG.22.—TusEs wiTh RUBRER PLUGS
find it convenient to have several FOR MOLOING LigATURES.
i (They are filled with t in 20 alcoholic
tubes in a case, each tube filled with solution of carbolic acid.)
the alcoholic solution of carbolic
acid, one containing catgut, another silk, the third silkworm
gut, and the fourth kangaroo tendon (Fig. 22). Another
solution which is equally efficacious is an ethereal solution (1 in
500) of corrosive sublimate. Catgut which has been soaking
some weeks in this material is quite sterile, and does not deterior-
ate, no matter how long it remains in the solution.
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Silk has come more and more into use for sutures and liga-
tures of late years, it has the advantage over catgut of being
stronger and much less liable to slip; moreover, it can be
readily sterilised by boiling. Many surgeons endorse Kocher’s
motto, *“ Away with catgut, and use silk sutures for all aseptic
operations.” But it should be noted that Kocher insists upon
the silk being fine, and on its being prepared and impregnated
with antiseptics. His method of preparation ‘is as follows :—

1. Treat with ether for twelve hours, then with alcohol
for another twelve.

2. Boil in corrosive sublimate solution (1 in 1,000) for ten
minutes, then wind on spools with aseptic precautions.

3. Boil the spools just before the operation in the same
sublimate solution.

A simpler method is the following :—

I. After treating the silk with ether, boil for ten minutes,
wind on spools and preserve them in 1 in 20 alcoholic
solution of carbolic acid, or 1 in 1,000 alcoholic solution
of sublimate.

2. Just before use boil for ten minutes in water.

Best Material for Buried Sutures.—For certain purposes
where great strength in the sutures is required—e.g. in operating
on fractured patella, there is nothing better than silver wire,
which can of course be sterilised by boiling. Many surgeons
have extended its use to such operations as the radical cure of
hernia, abdominal section, etc. @ There does not seem to be
sufficient reason for employing such a rigid and possibly irritating
material. Fine silk, if thoroughly aseptic, may as a rule be
safely buried in the tissues. It answers admirably in wounds
of the abdominal wall. But silk, especially if thick, frequently
proves a foreign body, and gives rise to troublesome sinuses,
from which it is slowly cast out or removed by the surgeon.
The same, but to a less degree, applies to silkworm gut.

Kangaroo tendon is beyond doubt the best material for
buried sutures; it is easily preserved, and may be had of
any required thickness and strength. In an aseptic wound it
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becomes incorporated with the surrounding fibrous tissue, and
practically never acts as a foreign body. The tendons (obtained
from the small kangaroo, or wallaby) should be immediately
placed in alcohol, and are thus sterile to start with. As pur-
chased in England, it is usually in the dry form, and can then
be rendered perfectly safe by prolonged immersion in the strong
alcoholic solution of carbolic acid.
It need hardly be noted that both tendon and catgut are
completely spoilt by very hot water.
Sterilisation of Ligatures.—The following methods of steril-
ising ligatures are those employed at the present time in the
London Hospital. They have been supplied by Mr. George
Gunthorpe, the head of the Theatre Department :—
Catgut.—(a) The catgut, wound on to reels or twisted up
into bundles of ligatures, is soaked in ether for twenty-
four hours; transferred to a 1 per cent. solution of
hyd. biniod. in spir. vini meth., in which it remains
for twenty-four hours, and for a further forty-eight
hours in a fresh supply of a similar solution ; transferred
to a 2} per cent. solution of carbolic acid in spir. vini
meth., in which it is kept ready for use.
(b) The catgut, after soaking in ether for twenty-four hours,
is put into a 5 per cent. solution of carbolic acid in abso-
lute alcohol, in which it remains at least ten days before
being used.
(c) The catgut, after passing through method (a), is
I. Soaked in a 5 per cent. solution of fluid extract of
Quebracho in water for twenty-four hours;

2. Washed in running water for six hours;

3. Soaked for forty-eight hours in a 4 per cent. solution
of formalin ;

4. Washed again under running water for twenty-four
hours ;

5. Boiled in water for ten minutes, and kept for use
in a 24 per cent. solution of carbolic acid in spir.
vini meth.
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Sterilised by this (the so-called Japanese) method, the gut
remains unabsorbed in the tissues from fifteen to twenty-
five days.

(d) The catgut is suspended in a cage in the centre of vessel
heated by electric current, or superheated steam, and
the temperature inside the vessel raised slowly to go0°
Cent., at which point it is maintained for one hour.
Cumol, sufficient completely to cover the catgut, is now
poured into the vessel, the lid screwed firmly down,
and the temperature slowly raised to 155° Cent., where
it is held for forty minutes. The cumol is poured off,
and the catgut allowed to dry at a temperature of go°
Cent. for one hour, after which it is transferred to the
2} per cent. carbolic in spir. vini meth.

Note.—This is the most reliable method of sterilising cat-
gut ; it requires, however, a special vessel, and also very careful
watching throughout the process, lest the temperature be
raised too quickly, or exceed the figures given.

Kangayoo Tendons.—See methods (¢) and (b) for catgut.

Silk.—Unwrap the whole of the silk which is whipped round
hank, and wrap the latter loosely in gauze. Boil in
water for twenty minutes; drop into rectified spirit
for fifteen minutes, and wind on to reels. Boil again
in water for ten minutes, and keep ready for use in
absolute alcohol, which must be changed three times
during the first forty-eight hours.

Stlkworm Gut is twisted up into coils of ten strands each,
and placed under running hot water for a few minutes
to remove the excess of colouring matter; it is then
boiled in water for ten minutes, and kept for use in a
5 per cent. solution acid carbolic in water.

The amount of labour involved in carrying out asepsis in
a modern hospital can only be described by the term prodigious.
The following figures from the London Hospital will give some
idea of it :—

Every year, for use in operations and subsequent dressings,
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30,000 tins of gauze, wool, etc., are sterilised for wound-dressing.
The linen coats worn by the surgeons and dressers, etc., account
for 27,000 sterilisations, the packing and other towels used
in operations for over 60,000. No less than 180,000 swabs or
artificial sponges are sterilised every year.

ACCESSORIES

Instrument trays are essential. They should be made of
glass or porcelain.

The trays should be sterilised by boiling water before use.

The instruments should be arranged neatly in one or more
trays, and should be classified—i.c. the cutting instruments
in one part, the forceps in another, the scissors in a third.

F1G. 23.—PORTABLE STERILISER FOR INSTRUMENTS, DRESSINGS, ETC.
Heated by Bunsen burner or special spirit lamp.

If a great number of pressure or clamp forceps have to be
at hand, they may be conveniently placed in a tumbler or in
a small glass receptacle with steep sides. This enables them
to be well displayed, and prevents them from becoming entangled.

The trays, basins, etc., are filled with sterilised water, and
in this the instruments remain immersed. Some operators
prefer to keep their instruments dry in the trays, and there
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are obvious advantages in this method, which is safe provided
that they have been thoroughly sterilised first. In any case
the use of strong antiseptic solutions in the trays is needless
and should be avoided.

In a few operations irrigation is required, and then a large
conical glass irrigator, with a tube of good lumen and a suitable
tap, is the best apparatus. The whole apparatus, as well as
the contained solution, must of course be sterilised.

A syringe is to be condemned. It is awkward to use, is
apt to get out of order, involves much waste of time, is difficult
to keep clean, and sends upon the wound surface an ill-regulated,
spasmodic, and usually too violent stream of water.

The most convenient receivers are made of glass, and the
most useful form is that known as the ‘ kidney shape.”

The receiver is held beneath the wound surface, and receives
the fluid from the irrigator or the wrung-out sponge.

Sponges.—The fact that ordinary sponges cannot easily
be sterilised by heat has led, with most surgeons, to their com-
plete replacement by pads or swabs of gauze which can be so
dealt with. Masses of absorbent wool, encased in little gauze
bags, or square pads of gauze (several layers thick), are widely
used. A few stitches are run round the layers of gauze to hold
them together. Much larger pads of the same materials are
employed for abdominal work, and it is well that each should
have a long tape attached to avoid the danger of leaving one
in the peritoneal cavity. Some surgeons use pads of Gamgee
tissue. At the same time a good Turkey sponge is very con-
venient, and the difficulty of rendering sponges aseptic is not
insuperable.

New sponges must be carefully cleaned and freed from
every particle of sand. This is effected by having them well
beaten and shaken in calico bags, and then by immersing them
for some twenty-four hours in warm water, in which also they
should be frequently rinsed out.

Steaming or boiling sponges in water ruins them, but there
is a method of sterilising them by heat which is effectnal. They
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are soaked for one hour in a 40 per cent. solution of formal-
dehyde (a most powerful germicide, which alone is probably
sufficient), and they can then be boiled for several minutes
in water without shrinking or losing their elasticity.

The following alternative method is, however, quite safe,
and dispenses with the boiling. The sponges, after thorough
mechanical cleansing, are kept in wide-mouthed and tightly
stoppered glass bottles full of ethylic alcohol in which one part
of pure carbolic acid to twenty of the spirit is dissolved. Sponges
thus kept shrink greatly owing to the alcohol, and thus enough
for an ordinary operation can be preserved in a small bottle.
Before use they are wrung out and soaked in warm sterilised
water, when they assume their natural size and texture. By
this method they can be used again and again with perfect
safety.



CHAPTER V
ELEMENTS OF OPERATIVE SURGERY

Arrangements of the Operating Table.—The surgeon, before
he takes the knife in his hand, should have very clearly made
up his mind not only what he intends to do, but also how
he intends to do it. In like manner, he should precisely
instruct his assistants as to their duties and the manncr of
performing them. Each man should have his place and
his especial office, and to this he should devote his whole
attention.

The patient should be placed in the most convenient position.
The part to be operated upon should be well exposed. The
rest of the body should be neatly and carefull<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>