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PREFACE

Tue practitioner of general medicine who rarely takes up the
scalpel, the specialist whose path seldom leads him to the operat-
ing-room, and the recent graduate who, though versed in the lore
of the books and lectures, has seen but little surgery at close range,
are those for whom this work has been prepared.

It deals only with the diagnosis and treatment of conditions
which demand immediate operative measures, and it presupposes
the absence of a surgeon and the impossibility or inexpediency of
removing the patient or of waiting for expert assistance. Circum-
stances under which such a predicament may occur will readily
suggest themselves to the reader.

Clearness and simplicity have been striven for in the discus-
sion of pathological states and the selection and description of the
operations proposed for their relief. As a rule, but a single good
method has been given, so that the reader may not find himself in
a dilemma as to the selection of an operation,

The illustrations are nearly all from photographs or drawings
made during the progress of actual work in the author's practice.
They represent things, as nearly as possible, as they actually are,
although the careful and artistic work of the gentlemen who
assisted me in their preparation has lent them, in addition, a cer-
tain distinctness of representation which, it is believed, will make
plain the steps to be illustrated.

Literary references and the names of the originators of opera-
tions have been omitted. This has been done purely for the sake
of simplicity, and the author has been careful to treat himself in

vii
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the same way that he has treated others, avoiding reference by
name to any procedure which he may consider original or even
any instrument which bears his name.

Since it is presupposed that operations will be performed under
conditions not conducive to absolute surgical cleanliness, antiseptic
treatment has been especially recommended in addition to the
more ideal aseptic method.

A certain amount of repetition has been unavoidable, and will,
it is hoped, be forgiven.

My grateful acknowledgments are due to Dr. L. A. S. Bodine,
of the House Staff of Mount Sinai Hospital, for the untiring
exercise of his artistic skill and technical knowledge in the prepa-
ration of most of the photographic plates, many of which were
secured under great difficulty and inconvenience.

To Dr. A. G. Foord, House Physician to the Hospital, I also
desire to express my thanks, not only for his valuable assistance
with the plates, but for the never failing courtesy with which he
lent aid in other ways.

The drawings are by Mr. Erwin Reissman of the firm of
Havelka and Reissman, from sketches made by him during the
progress of the operations. 1 desire to thank him for his pains-
taking work.

[t is my wish, too, to acknowledge publicly the kindness of
Professor Irving S. Haynes and Dr. John Rogers, Jr, in extending
to me the facilities of the anatomical laboratory of the Cornell
University Medical College.

Finally, I wish to express to the members of the House Staff
of Mount Sinai Hospital my appreciation of the cheerful and
willing manner in which their aid was uniformly given.

H. 1z

67 Mapison AVENUE,
October 19, 18gq,
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IMPERATIVE SURGERY

CHAPTER 1
INTRODUCTION, INSTRUMENTS, DRESSINGS, LIGATURES, SUTURES, ETC.

CoxFrONTED by a grave emergency, where the life of a human
being seems to hang upon the possibility of relief through surgical
skill, the conscientious physician, when he feels that he is not suff-
ciently versed in the art and method of operating, will seek the
assistance of an expert. Should time and place conspire, however,
to make the presence of a surgeon impossible, the entire responsi-
bility devolves upon the one who may chance to find himself in
charge; and unless he is willing to assume the risks of hesitation,
he must act the part of the surgeon and perform, to the best of his
knowledge and ability, the work before him. Again, should the
crisis be one, not of life or death, but where lingering disease or
lasting deformity will probably follow delay, it 1s the clear duty of
the physician to act and tide over the critical period. He must
press into service such help as may be had and make use of what-
ever instruments and paraphernalia can be gathered together, often
substituting household articles for surgical apparatus and the ordi-
nary dwelling-room for the well-equipped operating theatre. What-
ever the surroundings, the key to success i1s the strict observance
of cleanliness, antisepsis, and correct operative method.

Certain instruments will be here enumerated as being desirable
possessions. Substitution may be necessary when the proper appli-
ance is not at hand, but makeshifts should be avoided wherever
possible.

I I



IMPERATIVE SURGERY

[

Selection of Instruments. — Size and convenience in handling
are important qualities. A larger instrument should, as a rule, be

——

G.TIE M_AHF;E_:D__ o ih—————

Fiz, 1. — Medium-sized sharp retractor,

selected in preference to a smaller one. The possibility of steriliza-
tion by boiling should be inquired into.

Lol

“G.TIEMANN & TO.

FiG, 2.— Medium-sized blunt retractor. The handle may be used as a blunt hook.

Knives. — Scalpels are of various sizes and shapes. In an
emergency a sharp pocket-knife which may be sterilized by boiling
in a one per cent. solution of carbonate of soda will answer most
|”E.‘[iUi]'CI'I'IL‘ﬂt':i.

Fic, 3.— Large blunt retractor,

Scissors, curved and straight, are of various sizes. The ordi-
nary screw-joint is best, as it is not easily put out of order. Proper
boiling wiil render 1t sterile.
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Retractors are sharp and blunt, large, medium-sized and small.
(Figs. 1, 2, and 3.) A teaspoon or a tablespoon, the handle bent

\

at right angles to the shaft, makes a good small or large blunt
retractor. Still smaller ones may be improvised with the help of ‘a

-\.

‘ “\\ J )
e

Fic.#z. — Blunt retractor made of wire (improvised). Gaaze 13 wound round the sharp ends. Gauze
or muslin wound round the blade converts it into a flat blade instead of a ring,

little wire or even with the ubiquitous hairpin. A kitchen fork, the

tines bent with a little additional turn near the points (Fig. 4), is

an excellent sharp retractor.

Fii, 6.— Blunt retractor made by bending a spoon,
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Probes. — [Figure 7 shows how a probe may be con-
structed from wire, while the opposite extremity of the
instrument may be used as a cotton-carrier or applicator.

Artery Forceps should work smoothly and grasp surely.
They should be tested by catching the edge of the
finger-nail and noting whether increasing pressure

upon the shanks of the instrument causes a tighten-
ing or a loosening of the grasp. A poor artery
forceps will weaken its hold when the shanks are
pressed together, while a good one tightens its grip.

Dressing-Forceps should be strongly made and
should have no catch.

Fiz, g. — Anatomical forceps.

Anatomical or Thumb Forceps should respond to
the same test as that for the artery forceps.

Mousetooth Forceps, shown in Fig. 10, are of spe-
cial use in dissection. The fixation forceps, used in

working about the eye, have broad, serrated, grasp- "¢ 7 Improvised
; 4 y wire probe and
ing edges, and may be locked by a catch, (Fig. 23.) applicator.
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Alligator Forceps are for extracting objects from deep, narrow
cavities. (Fig. 11.)

Bullet Forceps. — This is a useful instrument for grasping slip-
pery tissue, such, for example, as the cervix uteri. It is an efficient
sponge-holder as well.  Of course, its original use is that indicated
by its name. (Fig. 12.)

Gynecological Dressing-Forceps may be used as sponge-holders.
The joint should be nearer the end of the blades than the middle

of the shatft.

FiG. 13,

Needle-Holder. — These instruments are of many varieties. The
simplest is the best. (Fig. 13.) Its jaws are faced with lead or
copper so as to avoid slipping. Large needles may be held near
the middle of the jaws, while small ones should be grasped near the
tip of the instrument so as not to break them.
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Needles are of various shapes and sizes. A thin darning-needle
can, with some difficulty, be made to do service in suturing the skin

when the lance-shaped surgical needle is not to be had. The hemo-
static needle has no cutting edge. Its name indicates its principal
L1SCE.

Sharp Spoon. — There are large and small sharp spoons. (Ig.
14.) The handles should be long enough to permit of the curet-

ting of sinuses and other cavities. A fair emergency substitute for
this instrument is the spoon-shaped potato-cutter of the kitchen.

n - GED. TIE MANN & CO. S

(Fig. 15.)

n

Trocar and Cannula. — These are of various sizes. The handle
should be large enough to afford a comfortable grasp. (Fig. 16.)

G TIEMANMN & CD
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Infusion Cannula.— One form of this useful nstrument is shown
here. (Fig. 17.)
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P, 17.

Chisels and Gouges for bone work should be convenient to
handle. The ordinary carpenter’s tools or instruments made upon
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the same general plan are the best. A mallet may be procured at
the house-furnisher’s.

Bone-cutting Forceps are shown in IFig. 18. They should be

large, by preference, because of the additional advantage of the
long leverage.

Fic. 19.— Lion forceps.

Lion Forceps may be substituted by the gas-phers.
Periosteal Elevator (I'ig. 20). —In the absence of this instru-
ment the closed blades of a blunt-pointed pair of scissors may be

employed.

Saws. — These are of various shapes and sizes. A carpenter’s
or even a butcher's saw will do, provided the more elegant instru-
ment of the surgical cutler cannot be obtained. In operating upon
small bones, the ordinary little hand scroll-saw will be found very
serviceable. The blades break easily, but may be instantly replaced.
The cost of the instrument i1s but a few cents. The wound made
by this saw is a very clean one which heals easily.
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The Aspirating Syringe should, for ordinary purposes, hold from
half an ounce to an ounce of fluid. There should be an attach-

ment permitting of the emptying and refilling of the barrel without
disturbing the position of the needle in the tissues. (Fig. 21.)

The Eye Speculum should be adjustable as to the separation of
the retracting parts, and so made that it may be used equally well

in either eye. (Fig. 22))

FiG. 23. — Fixation forceps.

In the absence of a speculum for the examination of the rectum
or the vagina, a large tablespoon bent as shown in Fig. 30 may
be employed with satisfaction.
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Fic, 24.

Blunt and Sharp Uterine Curettes are shown in Figs. 24 and 25.

P GITIEMARK BLU.

FiG, 25.

The Depressor for holding the anterior vaginal wall when the
Sims speculum is employed may be improvised by twisting a piece
of stiff wire as shown in the illustration. (I7ig. 26.)

FiG. 26. — Improvised vaginal depressor.  Gauze wound round sharp ends of wire.

Uterine Dilators are of various patterns. A simple form is shown
here. (Fig. 27.)

FiG. z7.

The Gag to be used during anasthesia is made of hard wood cut
into the form of a blunt wedge and notched at the edges so as
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to cause it to keep its position between the teeth. (Fig. 28) DBy
inserting the gag between the molars the jaws may be quite widely
separated. A simple
and very efficient me-
chanical gag 1s shown
in Fig. 29.

Dressing Materials.
— Light, sterilizable,
absorbent substances
are most suitable for
surgical dressings. Of the many materials which have been em-
ployed, perhaps the best, all qualities considered, 1s the gauze or
cheese - cloth of the
shops, made absorbent
by extracting the fat.
[t may be purchased

all ready for use in
packets of from one to
twenty-five yards from
drug firms or from

houses which make a specialty of surgical supplies. The gauze

may be prepared at home by boiling -

it in a solution of carbonate of soda C"\-———-____-___
(washing-soda), in the proportion of one B
pound to twenty yards of gauze, suff-
cient water being used to completely cover the matenal.
It should be boiled for half an hour, and then rinsed in
several changes of water so as to get rid of the soda. It
should afterward be dried and baked in an oven until
slightly scorched, and may then be wrapped in a clean

sheet until it is to be used. A convenient way to avoid
exposing the entire store to the possibility of infection
each time that gauze is required is to put it up in packets
of from five to ten yards each.

Fig. 30,
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In an emergency old linen or cotton cloth, thoroughly boiled,
will make a fair substitute for gauze. If adry dressing 1s required,
the freshly boiled cloth should be wrung out with clean hands and
put into the oven to dry and bake. A small piece to cover the
wound itself should be
well scorched with a hot
smoothing-iron. If no
cloth is to be had, almost
any absorbent substance
may be made to answer
the purpose; such, for
example, as baked saw- ;
dust, grass, ]EH‘Y":H-‘ Or Fiii. 31.— Rectal speculum.
even earth, If there is
but a small quantity of cloth, these substances may be put into
bags so that while they absorb the discharges they need not touch
the wound itself.

Bandages should be made of a rather stouter material than
dressing-gauze. The cloth should be torn into strips of from one
to six inches in width and rolled firmly into cylinders, or it may be
used in large pieces which must be pinned or sewn in place.

Absorbent Cotton is used to fill out dressings, to pad such parts
as may be irritated by the rubbing or pressure of the bandage, to
take the place of sponges during operations, and for many other
purposes.

Common Cotton Batting 1s preferable wherever elastic pressure
is desired.

Rubber Adhesive Plaster is used for a variety of purposes. It is
irritating to the skin of certain individuals, and the diachylon plas-
ter may have to be substituted.

Gutta-percha Tissue. — This is of value where we desire to pre-
vent adhesion between the dressing and the wound, or between
living tissues, and where an occlusive wet dressing is to be applied.
It comes in many qualities, some exceedingly thin, and others as
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thick as heavy note-paper. It should not be used near anything
hot, such as a poultice, for it will shrivel and become useless.  Oiled
silk or one of its substitutes must then take its place. Oiled paper
makes an efficient covering for a wet dressing and, in the absence
of this, a piece of newspaper or brown paper may be well rubbed
with vaseline, lard, butter, or any ordinary fat, and it will be found
to answer the purpose quite satisfactorily.

Dry Dressings consist merely of the gauze placed next to the
wound and not covered by a sheet of impervious substance.

Wet Dressings are soaked with some fluid and covered with
waterproof material. They promote drainage and macerate the
wound and the skin. The solutions used in wet dressings should
be non-irritating, whether they are antiseptic or not. One of the
best liquids for this purpose is the solution of the acetate of alu-
minium. It may be made according to the following formula: —

Lead acetate crystals : ! : 5 - . . 28 parts.
Alum . : . : - : . - - . 70 paxts.
Water . : - : . . . . . . 800 parts.

Mix and filter well. Dilute, when to be used, with three to five
parts of water.

In the absence of the necessary chemicals to make this solu-
tion, common salt, six parts to a thousand of water, and the liquid
thoroughly boiled, may be used. It is bland and sterile, not irri-
tating the most delicate tissues of the body.

Oily Dressings. — Vaseline, castor-oil, benzoated lard, lanolin, and
a variety of other fats, are used as wound dressings. A ten per
cent. solution of balsam of Peru in castor-oil is one of the best of
this class. The fatty substance should be thickly spread upon a
piece of gauze, applied to the wound and bandaged in place.

Antiseptic Chemical Solutions. — Carbolic acid (phenol) is used
in ninety-five per cent. solution with glycerin as a powerful disin-
fectant and escharotic. In this strength it must be employed
with the greatest caution. The antidote to the carbolic, so far
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as its local effects are concerned, is strong alcohol. Three per
cent. carbolic acid in watery solution is useful as a fluid for the im-
mersion of instruments during an operation, but it should not be
invariably employed. Exceptions will be noted in the chapters on
regional surgery,

Bichloride of Mercury in strengths of from one per cent. to one-
tenth per cent. are disinfecting lotions.

Lysol is a soapy liquid which has an odor similar to that of car-
bolic acid, but is less poisonous and irritating. Its watery solution
rapidly becomes milky in appearance. It may be used in strengths
of from one-half per cent. to one per cent.

Orthoform is a somewhat antiseptic, slightly soluble powder.
When brought in contact with nerve endings, it acts as a powerful
and lasting local anasthetic. It will be referred to in following
chapters. Orthoform acts, in some cases, as a local irritant and, in
individuals who are susceptible, it may start an eczema. The con-
tinued use of the drug is, therefore, contraindicated.

Catgut. — This may be purchased all ready for use, sterilized in
the containers. If it should be desired to prepare it at home, the
gut should be immersed in ether for twenty-four hours, shaking
the vessel occasionally and changing the ether when it becomes
turbid. It should then be taken out of the ether and put in one
per cent. alcoholic solution of the bichloride of mercury, whence,
after another twenty-four hours, it is put in strong alcohol and
kept, thus immersed, until used. It is best to prepare the catgut
in lengths of from two to five yards each, wound upon little spools
or reels, each in a separate bottle. If any catgut 1s left upon a reel
which was partly emptied at an operation, it should be thrown away
and not resterilized. The reels and bottles should be thoroughly
boiled for at least an hour.

Good aseptic catgut, of the average size for sutures, is absorbed
in a healthy wound in about five days. If it is desirable that
the gut should resist absorption for a longer time, it should be

chromicized.



14 IMPERATIVE SURGERY

Chromicized Catgut. — Ordinary catgut is put in strong alcohol
for twenty-four hours, then rolled upon reels and placed in a solu-
tion of the bichromate of potash in five per cent. carbolic acid,
thirty grains to the quart. Here it should remain for forty-eight
hours, when it may be transferred to alcohol and kept immersed
until required.

Silk may be perfectly sterilized by -boiling it in five per cent.
carbolic for five minutes. It is kept in alcohol like the catgut.

Cotton Thread may, in an emergency, take the place of silk or
catgut for any of the purposes to which a ligature or suture is put.
It should be sterilized like the silk, but if there is no carbolic, boil-
ing for half an hour in plain water will suffice.

Silkworm Gut may be purchased from dealers in fishing-tackle.
[t is sterilized by boiling it in five per cent. carbolic, and should be
preserved in the same solution until required.

Sponges. — Small reef sponges are purchased by the pound.
They should be put in a bag and thoroughly beaten with a large
mallet to rid them of the gross dirt. Then they are to be soaked
in eight per cent. crude muriatic acid for twelve hours or longer to
dissolve out the lime salts. For twenty-four hours they should then
be put in running water, after which they are to be kneaded and
washed in five per cent. solution of green soap (sapo viridis).
After another twenty-four hours in running water the sponges are
to be placed in five per cent. aqueous solution of carbolic acid,
where they remain until needed. This somewhat troublesome pro-
cess is absolutely necessary if the sponges are to be depended upon
as sterile.  When it has once been used in an operation, no sponge
should ever be used again for a similar purpose, no matter how
carefully it has been resterilized,

Substitutes for Sponges. — Pads of several thicknesses of gauze,
folded and caught with a stitch or two, will, in most cases, act fairly
well in the place of sponges.  Sterility is more certain, and this, in
great measure, makes up for the absence of the sponge-like elas-
ticity and absorbing power.,
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Splints and Other Rigid Dressings.— Thin boards of some light
wood well padded with cotton or gauze make useful splints.  Strips
of basswood veneering, which may be obtained of the box-manu-
facturers, or thick pasteboard Zorz into the proper form and mois-
tened with water, may be incorporated in the dressing as the bandage
is applied, and they add so much to its rigidity as to form practi-
cally a splint. Crinoline (see next subject) is the bandage ma-
terial best suited to this form of stiff dressing, but since it dries
and hardens slowly, these splints are unsuitable for the fixation of
fractures where there may be a strong tendency to recurrence of
the deformity.

Sheet tin in strips about half an inch wide and as long as the
case demands are excellent for stiffening a dressing. The strips
should be perforated by means of a pointed nail or an awl, driven
through with a hammer in a series of holes about two inches apart,
and then a second series should be made between the first holes,
the tin being reversed so that the perforating tool shall pass through
in the opposite direction. Rough elevations will thus be formed
on each face of the strip, upon which the bandage will catch,
holding the tin in place.

Crinoline. — A convenient material to be used in the formation
of rigid dressings is a kind of crinoline or stiff gauze which may be
obtained from dealers in dry goods. It is known to the trade as
“supers,” and depends for its peculiar quality upon a finishing of
starch, dextrine, or a combination of both. Roller bandages of this
cloth should be immersed and kneaded for a few moments in warm
water, so as to thoroughly saturate them. They are then ready
for use. The goods are of different degrees of stiffness.  In about
two hours the bandage has set, forming a light and very rigid splint.
It is easily removed either by cutting it away with a knife or by
soaking it for a short time in water, after which it may be unrolled.
‘To make a particularly stiff splint of this sort, a few tin or veneering
strips should be incorporated and from four to six layers of the
crinoline should be applied.
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Plaster of Paris, from its great rigidity and the rapidity with
which it sets, is, jiL'I']lil!ﬁ:‘u the most rk;ltiwf;u*lm'}' of all the materials
commonly used for making splints. The best dental plaster should
be -;mpln_:.'l_-(] whenever it is available. It should be rubbed into the
mesh of a strip of gauze or crinoline, which is then rolled into a
bandage and kept in a tin box; or each bandage may be wrapped
in a separate piece of paper, so that the plaster shall remain com-
paratively unacted upon by the atmospheric moisture. Having
padded the part to be bandaged, or thickly anointed it with vas-
eline, a single roll of
the plaster bandage
should be submerged
in tepid water, the
roll standing on end
until no more bubbles
rise, when, after a light

kneading, 1t should

be quickly applied as

L -
L a1 4]1'{]|]'|.:1]'j|.' l'lJHL"t'. =
. B = second plaster band-
L e xR | . ; -
il:,i_';k‘ ]"J'.‘I]'I:'__’" 1mmersed
Frc. 2z Unfnished rigid dressing, showing incorporation of

T S during l]H:' ;1|1[1]if;?1 101

of the hrst. From
three to six layers should be used, incorporating thin pieces of
wood or tin strips if special stiffness 1s desired. When the dress-
ing 15 in place, and while it i1s in process of setting, gentle friction
with the hands will make the surface smooth. Good plaster which
has not been exposed to moisture before using should harden in a
few minutes. If speed is desired at the expense of hardness, salt
may be added to the water in which the [Jﬂill'lf]ﬁl‘ﬁ_:'t:.- are to be

soaked 1 the proportion of one teaspoonful to each two quarts.
A plaster of Paris splint may be removed by cutting 1t through
with a sharp knife. The various saws and other appliances which

are intended to make this work easy are either clumsy or expensive,
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When using the knife, the thinnest portion of thé splint should be
selected, and the incision should not be perpendicular to the surface,
but as nearly parallel with it as will permit of the effective use of the
knife. As each layer is incised, it should be pried up with a blunt
instrument and the next layer attacked. The work of removing
even a thick splint is not very laborious if performed in this
manner.
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WOUNDS AND THEIR TREATMENT

Sepsis, Asepsis, and Antisepsis. — The condition of sepsis, so far
as wounds are concerned, implies the presence of pathogenic germs
or their toxines. Asepsis means not only that the wound is surgi-
cally clean and free from toxines, but that the germs which might
cause infection are absent. Antisepsis relates to measures by which
the germs, when present, are to be destroyed directly or indirectly.
When the germs or their poisonous products have entered the cir-
culating media of the body, there arise certain signs and symptoms
which indicate that the entire system has become influenced, and
that we are dealing with what is known as general sepsis of a
greater or lesser degree. It is a theoretical fact, however, that
whenever local sepsis 1s present there is always some absorption,
and, therefore, some general poisoning, though this may be so
slight that it may sometimes be disregarded. Since there is no
known method for ascertaining just when a local sepsis is about to
pass into the more serious constitutional form, it is the part of wis-
dom to prevent, if we can, the occurrence of the contamination, and
to stamp out the danger as soon as possible after its presence is
recognized.

Wounds and their Treatment. — The treatment of wounds must
vary according to their physical character, a puncture often de-
manding different treatment from an incision or a laceration, while
there may be further variations according to the known or sus-
pected presence or absence of septic infection. The kind of tissue
involved has also much to do with the selection of the proper

13



PUNCTURED WOUNDS 19

method of treatment; wounds of bone, for example, requiring
different therapeutic measures from injuries to muscle.

Punctures. — Punctured wounds, if made with a clean, sharp-
pointed instrument through a thoroughly clean portion of the sur-
face of the body and not involving important organs, require no
especial treatment except that which is intended to preserve the
existing condition of cleanliness. Surgical cleanliness, which is
here implied, is only met with when the puncture itself was
an operative procedure. The application of an aseptic, absorb-
ent, non-irritating dry substance is usually sufficient to insure
prompt healing under the first dressing. A piece of sterile gauze
held in position by a bit of adhesive plaster or a bandage may be
left undisturbed for two or three days and then removed, when
the punctured wound will be found covered with a little crust of
dried serum. It will require no further attention. If the puncture
has been made with a rather large instrument, or one which is
somewhat blunt, the dressing should be undisturbed for four or
five days, and if the wound is not perfectly dry at the time of
the first change, the puncture and its neighborhood should be
carefully wiped with dry sterile gauze or cotton, and covered with
a dressing like the first. In all manipulation about even the most
trivial wound, the greatest care should be taken that nothing undis-
infected may come in contact with it; and the same caution should
be observed every time the site of the injury is exposed. This is
of special importance when we are dealing with wounds known to
be clean. Directions for disinfecting the hands of the surgeon,
his instruments, and the field of operation will be found in the
following chapter.

When a dressing or other manipulation happens to be of a very
unimportant nature, requiring only one or two instruments, such as
forceps and scissors, it is often very inconvenient to be obliged to
go through the boiling process of sterilization. As an efficient
substitute it is only necessary to hold the instruments in a flame
for a moment and then to plunge them into clean water. The
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hissing which ensues shows that a sufficient degree of heat was
attained. The flame of a little piece of cotton soaked in alcohol
or even the flame of a match will suffice to render surgically clean
those parts of the instruments which come in direct or indirect con-
tact with the wound. The hands of the surgeon should, however,
be just as carefully disinfected for a dressing as for an operation.

If we are aware that the puncture was made with an instru-
ment not surgically clean, or if the skin of the patient was known
to be clean in the usual sense but not disinfected, it will be found
safer to apply a soaking wet dressing covered with oiled silk, oiled
paper, or some other material impervious to water. For the soak-
ing lotion the acetate of aluminium solution is to be preferred,
or, in its absence, a onesixth per cent. saline solution may be
used. Without indication for earlier interference, the dressing
should be changed and the wound inspected in twenty-four hours.
Progressively increasing pain or the appearance of constitutional
symptoms make it necessary to examine the wound sooner. Ten-
derness, redness, or cedema indicate infection, and the case should
be dealt with after the manner described in Chapters V. and VL.

Punctured wounds made with dirty instruments, or through tis-
sues or coverings known to be unclean, should be treated as local
infections. After a thorough scrubbing and washing of the wound
and the neighboring parts an incision large enough to permit the
introduction of a narrow slip of gauze should be made through the
tissues at the site of the puncture and as deep as the puncturing
mstrument went. The depth of the puncture may be learned by
inspecting the incision while its edges are held apart with sharp
retractors. The length of the incision must be determined by the
depth of the wound and the tissues invaded. (See chapters on
Regional Surgery for exceptions to this rule.) The gauze packing
should be covered with a wet dressing, which must be changed in
twenty-four hours or less.

When made under circumstances which render infection inevi-
table, punctured wounds improperly treated give rise to the sever-
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est forms of sepsis. The tiny prick of the needle in the surgeon’s
finger during the performance of a “septic” operation has cost
many a life which could ill be spared from the ranks of the medi-
cal profession. Such apparently trivial wounds should be at once
enlarged by a small incision and either covered with a little wet
dressing or cauterized with glacial acetic acid.

Incisions. — Incised wounds, when they are made by the sur-
geon as one of the steps of a clean operation, may be regarded as
thoroughly aseptic until they are proven to be otherwise. They
should be closed by sutures, the material of which should be prefer-
ably silk, and covered with a dry aseptic dressing which, in the
absence of tension or infection, may be left in place for four or five
days. They should then be removed and the dressing renewed.
As a general rule it may be stated that whenever there exists a
space due to the removal of tissue, the dressing should be an
elastic one, such as a mass of loose gauze, and the bandage should
be firm enough to obliterate the space so that its walls may adhere.
If such so-called “dead spaces”™ are left uncared for, they become
filled with serum or blood coagulum and form favorable points of
attack for microbes. If the space is a considerable one, as when
a large lipoma has been removed, several layers of sutures may
be employed to hold the walls of the cavity in contact, and if it is
difficult or impossible to manage this, the wound should be drained.
(See Chapter 1V.)

Accidental incised wounds should, as a rule, be regarded with
suspicion as to their asepsis. The first thing to do is to check
hemorrhage (Chapter IV.), and then efforts at disinfecting the
wound itself and the surrounding surface should be zealously
made. This is all the more important when, from the character of
the injury and the instrument which caused it, there is probability
that complete asepsis may by these efforts be attained. In deal-
ing with injuries of the face or other exposed parts, 1t 1s, moreover,
particularly desirable to avoid, if we can, the necessity for pro-
longed treatment as well as the more obtrusive scar which follows
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healing by granulation. The wound may be scrubbed with a stiff,
clean brush, or scraped with a sharp spoon or the blade of a
scalpel, and then it should be thoroughly washed with some dis-
infecting fluid, such as 1-1000 bichloride. An incision which has
been thus cleansed may be sutured with silk, the stitches being
placed rather far apart. It should be covered with a moist dress-
ing. The advisability of drainage will depend upon the probability
of infection in spite of our precautions. A fillet of gauze will in
most cases act efficiently, though if there is a rather large cavity
which may be expected to discharge freely, a tube may be em-
ploved.

If the incision is undoubtedly contaminated, as when the vul-
nerating instrument or the skin of the patient is known to have
been very dirty, there should be no suture, no matter how care-
fully we may have attempted disinfection. Such wounds should
be packed with gauze and covered with a wet dressing, attempts
at closure being postponed until the danger is past. It is fre-
quently the wiser course to allow the wound to heal entirely by
granulation, and if it is then desired to do away with the too mas-
sive cicatrix, an operation for its excision may be performed later.

Lacerations. — Lacerated wounds, being usually the result of
accident, are seldom aseptic, and should never be r;e;,.r;ardml as such
when they are first seen. Having checked hemorrhage, disinfec-
tion should be attempted, as in the case of incised wounds, by
scrubbing, scraping, and washing with antiseptic solutions. The
flaps of the wound should be studied in order to learn where each
anatomically belongs. This is not always an easy matter, espe-
cially where the laceration is a complicated one and the tissues
are lax, as is the case with the skin covering the scrotum and penis.
When the proper relations of the flaps have been determined, the
skin may be held in position by sutures, the necessity for drain-
age always being considered. The edges of the skin are apt to
curl under, and therefore special pains must be taken to keep them
everted until each suture is tied; otherwise, the adaptation will
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be rough and the resulting scar ragued (Fig. 33). Great care
must be exercised that no flap shall be devitalized because of the
cutting off of the circulation by improperly placed sutures. This is
most apt to occur when the attempt is made to fasten an angular
flap n position by two sutures drawing in opposite directions.
(Fig. 34.) If a flap seems pale at its edge, sloughing will probably
take place, and such flaps should not be sewn at all, unless, indeed,
it 1s possible to
retain them by
sutures  which
take hold far
from the edge.

Fic. 33— Everting the lips of the wound during suture.

The safest covering for injuries of this sort is the wet dressing,
and, because of the danger of necrosis, the bandage must not be
too firmly applied. The wound should be dressed in from twenty-
four to forty-eight hours, when, if there has been no pain and no
fever, or other sign of systemic disturbance, and 1if there are no
sicns of local irritation, a dry dressing may be substituted. If
there has been pain, and the wound, or any part of it, looks swollen
or red, and if the pulse, temperature, and general condition of the
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patient make the presence of septic infection probable, the sutures
must be removed, the wound thoroughly reopened, washed out,
packed, and dressed wet. It 15
sometimes permissible, when a mild
infection seems limited to one part
of the wound, to leave the sutures
in the uninfected portions, espe-
cially when we are treating injuries
of the face; for here, more particu-
larly if the patient i1s a woman, we
are justified in taking a little addi-
FIG. 34— Wrong way to suture angular fap. 4inna] risk with the hope of mini-
The circulation of the tip will be cut off. e - e .

mizing the cicatricial deformity.
That portion of the wound which has been reopened must be
packed with a fillet of gauze. If orthoform can be obtained, it will
be found to act as an antiseptic
and an efficient analgesic. It
should be dusted into the wound,
and the usual packing with the
wet dressing applied. The ortho-
form decomposes and, with the
wound secretions, may cause a
brown discoloration of the dress-
ings. (For further treatment see
Chapter V.

Contusions. — These do not
often require operative treatment,
There is wusually considerable
swelling at the site of the injury,

caused by the formation of a hem- Fis. 35.— Right way to suture angular flap.

atoma. This effusion generally <18 Suitop salirce Beldle Ak Map dinfieinan,
7 = = while smaller threads make adaptation,

coagulates, and 1s slowly absorbed,

but it may liquefy with or without the formation of pus. Infection

may enter by some minute laceration or abrasion. When a hema-
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toma is very painful and tender five or six days after the injury, the
effusion should be removed by aspiration or by evacuation through
an incision. Puncture and aspiration may be tried first, and if it
seems that the contents of the mass are too solid to be removed in
this way, recourse must be had to incision. In all operations
about a hematoma the preservation of perfect asepsis is imperatives
Infection is prone to occur, and this means at least that recovery
will be retarded for many days.

Incision of a Hematoma. — It is not necessary to employ general
anmsthesia for this little operation, the injection of a drop or two
of a eucaine or cocaine solution by means of a thoroughly sterilized
syringe being all-sufficient. (Chapters II1. and IV.) If one cannot
be absolutely sure that the hypodermic syringe is sterile, it is best
to make the incision without anzesthesia. The opening should be
made where the skin is thinnest over the tumor, by an incision not
more than one-third of an inch in length, and the knife should be
carried only far enough to actually enter the hematoma. Careful
and gentle massage over the mass, always toward the little opening,
will gradually force out all the fluid and most or all of the remaining
solid clot. It is important that in making this massage the press-
ure should not be relaxed, for otherwise the walls of the hematoma
might separate, and air, possibly containing germs, be drawn into the
cavity. The pressure should not be relaxed until the orifice has
been covered with aseptic dressing material. A firm and elastic pad
of gauze, large enough to extend well beyond the confines of the
cavity, should now be held firmly in place by a bandage, so that the
walls may be in contact and may remain so during the healing pro-
cess. In order that the pressure may be equable, it is well to pad
thickly the entire part enveloped by the bandage. For that part of
the padding not in contact with the wound or its immediate neigh-
borhood common cotton batting will be found more serviceable than
the less elastic absorbent gauze or cotton. If in spite of all precau-
tions suppuration should occur, the case becomes one of abscess or
phlegmon, and should be treated accordingly. (Chapter VI.)
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Foreign Bodies in the Tissues. — Foreign bodies embedded in
the tissues may become encysted if they are aseptic at the time of
their entrance, or they may, thrmlgh infection, cause suppuration
and the fo:mation of abscess or phlegmon. If it is known that a
foreign body has passed under the skin and remained there, caus-
ing little or no pain, the question for immediate attention is not so
much whether the body is actually present as whether, if present,
it may do harm on account of the locality involved. If, for exam-
ple, a woman comes to us with the statement that a needle has
broken off in her hand, it would be unwise for us to make attempts
to extract it unless it could be distinctly felt on palpation; while if
a boy should present himself with a wound in his rectum and
history of his having fallen in the sitting position upon the end of
a stick which had broken off in his tissues, it would be equally
wrong to delay operative intervention. The needle, in the first
instance, can do little or no immediate harm, while the piece of
wood, in the second case, is very liable to give rise to the most dis-
astrous consequences.

[f the presence of a foreign body causes severe pain, or by reason
of its location threatens immediate harm to the patient, it should
be removed as soon as possible. The operation must vary con-
siderably, according to the region involved, so the following method
of procedure may require modification in special instances.

[t 1s not often necessary to employ general anasthesia, cocaine
or eucaine being usually quite sufficient to render the manipula-
tions fairly painless.  When possible, it is best to make use of elastic
constriction, so that the field of operation may be unobscured by
hemorrhage. (See Chapter 1V.) The incision should be-made at
an angle with the supposed direction of the long axis of the foreign
body, not parallel with it. The wound should be held open by an
assistant with the hf:]p of retractors, and these should be made to
separate the tissues deeper and deeper as the dissection proceeds,
so that at all times the deepest portion of the wound may be clearly
inspected by the operator. When it is supposed that the nughhm-
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hood of the foreign body has been reached, the carefully disin-
fected finger should be used if it has not been possible to detect
the object by inspection. In palpation of this kind it is not advisa-
ble to depend on any information which may be imparted through
the use of the finger-nail, for the resistance of bits of fascia or tense
fibrous bands of any kind often simulate very closely the feel of
certain foreign bodies such as needles or thin bits of bone or wood,
The volar surface of the finger will convey the most reliable sensa-
tion, Having discovered the body we have been seeking, it may
be withdrawn with forceps and the entire wound treated as a lacer-
ation where infection may be supposed to be present. The wound
may be partly sutured, but it must be drained, and a wet dressing
applied. Before dressing the wound, the point of entrance of the
foreign body should be carefully inspected, and if the opening was
very small, it had better be treated as a puncture of the kind not
known to be clean.

Compound Fractures. — When a broken bone communicates
with a wound of the skin or mucous membrane, the fracture is said
to be compound. Fractures of this variety are naturally far more
liable to infection than others, for the reason that the skin and mu-
cous membranes are, practically, never sterile in the surgical sense,
no matter how clean they may be in the everyday acceptation of
the word. The treatment of these injuries should be directed
first to the exclusion of infection, and second to the restoration of
function.

Treatment. — As a general rule any small piece of bone which
protrudes through the skin should rather be removed with forceps
or with the saw than returned to its normal position, even after
very careful disinfection. Itis prudent to leave the spicule exposed
until the surrounding skin has been disinfected, and then to extrude
a little more and cut it off. Ewven this precaution should not, how-
ever, assure one that what is left within is aseptic, for it is quite
possible that a longer piece was originally pushed through the skin
and that a portion has been drawn back again before the surgeon’s
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arrival. If a very large or important part of the bone is exposed
to the air, it should be cleansed as thoroughly as possible by scrub-
bing with a sterilized, stiff-bristled brush, and then washed with a
three per cent. carbolic solution or a 1—2000 sublimate lotion, the
antiseptic liquid being afterward rinsed off with sterilized normal
saline fluid (six-tenths per cent.). The opening in the skin should
then be enlarged by incision and the fracture reduced. If there is

3]

Fic. 36. — Compound fracture of the tibia from a kick by a horse. Comminuted and contused bone
has been removed from the lower portion and is being removed from the upper.  The gouge
will leave a smooth surface of healthy bone.

hemorrhage of an alarming type, a rubber constrictor or a piece of
bandage should be wound tightly round the limb above the injury,
and the opening should be enlarged so that its edges may be drawn
aside with retractors and the interior of the wound carefully examined.
After sponging away the clots, the part between the ligature and the
wound may be “milked” toward the opening, so that the source of
the hemorrhage may be disclosed by the appearance of droplets of
dark blood at the mouths of the wounded vessels, which may then be
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secured with artery |IJ1'l'L';:'r-l. If there 1s comminution of the bone,
such fragments as are ﬂ'HIH[r]L‘[q_,'l_‘-.' detached may be removed, but
others should be put into the best position possible and allowed to
remain. A tube or a gauze drain should be carried down to the
bottom of the wound, and if the laceration is so extensive that it
involves nearly the entire thickness of the limb, the drain may even
be carried out of a counter-opening at the other side. (Iig. 37.)

Small moist dressings of acetate of aluminium solution should be

placed over each opening, and the limb then enveloped in a thick
ancl 'L'!.EI:-'-IE[';LH[]IH']HiL' dressing }::mf];lguﬂ I'tl'm|_x' 1N ]a|:u'r with a lioht
Eﬁ];lﬁtm‘ of Paris splint over all for purposes of fixation. Whether
the wound 1s ]:-l';u'tix.tH‘; il:'d.'E!lil.' or not, some elevation of the

P

temperature and acceleration of t

1e E:ll'.r--;' will |F'I'lF|Jil|I|_". occur within
the h.linu-ing [ux-m_y-lr:|||' hours ; but unless there are distinct f‘"i:‘_':‘TI:‘"\-
of septic infection, the dressings should remain in position for two
or three days. If suppuration occurs, the wound must be dressed

i i 1 i : g . i :
wiel L"L'I._'I'}.' [1;1‘11 or even ottener, the case :M_'t'nll‘]mf_}‘ [T L1 J|._'-. one of
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osteo-myelitis.  (See Chapter VI.) (For compound fractures of
special bones, see Chapters VII,, IX,, and X.)

Gunshot Wounds. — Wounds made by the discharge of fire-
arms form this class of injuries. They vary somewhat according
to the projectile, the type of arm, the kind of explosive employed,
and the distance of the injured person from the weapon at the
time of its discharge.

Blank Cartridge Injuries. — These are always at close range, the
injury consisting of burns and lacerations with often the presence
of a foreign body, the wad, in the tissues. The wound is almost
invariably infected, so it may as well be treated as such from the
beginning. The patient should be anasthetized, and the wound
thoroughly examined, hemorrhage checked, shreds of burned tissue
cut away, and the foreign body or bodies sought and removed. No
sutures should be employed, and the laceration should be packed
with gauze and dressed wet. The danger of tetanus is ever present
in wounds of this character, so all disinfection should be particu-
larly thorough. If there is the slightest doubt as to the sufficiency
of the drainage, deep incisions into healthy tissue should be made,
the wound being dressed as above described.

Sometimes grains of partly burned black powder, driven into
the skin, make unsightly tattoo-like marks.” These may be removed,
if the patient is seen soon after the injury, by thoroughly scrubbing
the skin with a very stiff sterilized brush, the patient having been
previously aneesthetized.  After healing has taken place, it is
extremely difficult to remove the marks.

Shot-gun Injuries. — At close range these consist of frightful
burns and lacerations which frequently cause death in a short time
from shock and hemorrhage. However, as is the case in most gun-
shot injuries, the individual experiences little or no pain at the time
the wound 1s inflicted.  If he was far enough away from the muzzle
to allow the charge to scatter, the injury will not be so severe, and
it will vary directly with the distance and with the size of the pellets.
The treatment will be in general that of a laceration where infec-
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tion 1s suspected, complicated by the presence of foreign bodies.
The shot need not necessarily be removed, unless they are just
beneath the skin, or are causing mischief by their mere presence,
Bits of clothing or other material which may have been carried
in by them should be removed if they can be easily found. (See
chapters on Regional Surgery.)

Wounds made by Rifle Bullets. — The projectiles in use with rifled
arms are of various calibers. They are made of lead or of a lead
core with a coating or a partial coating of some harder metal or
alloy. All have a rotary or spinning motion about their long axes
until they become spent or strike an object. When they are near-
ing the end of their flight, they wobble like a top which is nearly
through spinning, and since they still have considerable penetrating
power, the wounds of entrance made at this stage of their flight are
often irregular in shape. The wound of exit, where the projectile
has perforated, is always larger and more irregular than that of
entrance, and sometimes when a bullet has broken in its progress
through the body, there may be two or even more wounds of exit.
The amount of damage done by a rifle bullet depends on its com-
position, its size and shape, the force of its rotary motion, and its
velocity at the time of impact. There are certain cardinal differ-
ences in the character of the wounds inflicted with the older arms
using lead bullets and black powder, and those which are caused
by the more modern weapons with steel-jacketed bullets and highly
explosive, smokeless powder. Without entering too much into de-
tail, it may be said that the bullets fired from the older rifles inflict
comparatively ragged wounds, that bits of clothing are hable to be
carried in with the projectile, and that the course of the projectile
is apt to be rather erratic unless only soft tissues are encountered
in its passage. If a bone is struck, the bullet may be deflected so
that it takes a course which cannot be known from examination of
the wound of entrance and, indeed, sometimes not even from the
wound of exit as well. Bullets have even been known to travel
half-way round the body, keeping just beneath the skin. Bones
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are fractured, and not infrequently parts of the bullet remain behind
to cause suppuration, or to become encysted. Blood-vessels may
be cut or may be pushed aside.

A bullet of this kind, on meeting with bone, becomes distorted
into irregular forms, sometimes having sharp edges, so that for the
remainder of its progress it causes severe lacerations. Suppuration
1s common.

Wounds which are made by the small-caliber, steel-jacketed
projectiles show the widest differences in character, according to
their velocity at the time of impact. These bullets retain their
form, and at the usual distances where the older projectiles would
lacerate the tissues they make clean perforations. They may frac-
ture and comminute a bone, but no portion of the projectile is apt
to remain in the body. Wounds of joints inflicted with the older
rifles are apt to require amputation or resection, while joints may
be perforated by the steel-jacketed bullets without subsequent loss
of function, both because of the small, puncture-like character of
the wound, and also because, for some reason, these wounds seem
to be more apt to be aseptic than are the wounds of the larger and
slower-going lead bullet. Arteries struck by the steel bullets are
not turned aside, but are cut. To make a comparison, one might
say that the older bullets caused lacerated wounds, and the newer
ones punctured wounds. When the skull is struck by one of the
modern bullets, it may be perforated with little damage, or it may
be frightfully comminuted so that it seems as if an explosion had
taken place from within.

The so-called soft-nosed bullets where the hard metal jacket
does not extend to the tip of the projectile, but leaves a portion of
the leaden core exposed, are not generally used in warfare, though
they are employed in sport against big game. On impact these
bullets become of a mushroom shape from the spreading of the
exposed soft end. They cause frightful lacerations.

Treatment of Gunshot Injuries.— The first step must be to check
any hemorrhage which may be going on, incising the tissues freely,
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if necessary, and exposing the bleeding vessels.

ad

In the meantime,

the shock, which is an accompaniment of all serious gunshot in-
juries, may need attention. The wound itself should be treated as

a lacerated one, or, if the bone has been
injured, as a compound fracture. Gun-
shot wounds of various regions will be
spoken of farther on. (Chapters on Re-
gional Surgery.) If the ball, or a piece
of it, 1s known to be lodged in the tis-
sues, the question of its removal will have
to be decided after taking into considera-
tion 1ts location and the probability of its
causing future trouble if left where it is.
The punctured wounds of the small-
caliber, hard-cased bullets need little or
no treatment excepting the dressings, un-
less some important structure has been
lacerated. It has been found that the
less these wounds are handled, the more
quickly and kindly they heal.

In probing gunshot wounds, where it
i1s deemed wise to remove the bullet, it 1s
not always easy to determine whether the
probe is in contact with a metallic body
or a bit of bone. An electric probe may
be very simply improvised in the follow-
ing manner. (Fig. 38.) Take two pieces
of copper wire of suitable thickness, each
about two feet in length, and sterilize
them by passing them through the flame.
Insulate one of the wires by wrapping it
neatly with adhesive plaster for about
eight inches, leaving a half-inch of bright
wire at the end. Now twist the insulated

I
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and the uninsulated wires together, forming a twisted double wire
about eight inches in length, which is to be the probe. The insu-
lation of the first wire may now be more roughly continued by
wrapping it with adhesive plaster, leaving three or four inches at t'hL'
extremity farthest from the tip of the probe uncovered. One wire
should now be firmly wrapped round a piece of zinc or silver as
large as a medium-sized coin, and the other wrapped round a piece
of copper of similar size and shape. A copper and a silver coin
will do. The connection of the wire with the silver or the zinc
piece should be carefully and completely covered with sealing-wax,
Now, going back to the distal end of the probe, the two bright ends
of wire should be cut off so that each shall be the eighth of an inch

S Hﬂﬁlﬁ:ﬁ =

FiG. 30.

long and then bent so as to bring the tips the sixteenth of an inch
apart. They should nowhere touch each other. A drop of melted
sealing-wax will fix them in position, and at the same time act as a
button or head for the probe. If the tips of the wires are covered
by the wax, they should be exposed with the help of a sterilized
file. The two coins are to be placed in the operator’'s mouth, one
at each side of the tongue, and not touching each other. As soon
as both wires at the tip of the probe are in contact with metal, a
peculiar and unmistakable sensation is imparted to the tongue of
the operator, and continues as long as the contact lasts, vanishing
instantly when one of the terminal wires no longer touches the
bullet or other metallic body. The larger the pieces of dissimilar
metals, the stronger will be the electrical action and the more dis-
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tinct the sensation. It is important that the wires and the metal
pieces should be bright. The ingenuity of the individual will sug-
gest modifications in the manufacture of this improvised instrument,
such, for example, as using a small-calibered rubber tube instead of
the adhesive plaster to make the insulation, etc. If rubber tubing
is used for this purpose, the instrument may, of course, be sterilized
by boiling after it is finished, with the exception of the tip. The
sealing-wax button should then be adjusted last of all. A probe
and bullet-forceps made on this principle may be purchased at the
instrument-maker’s. (Fig. 39.)



CHAPTER III
OPERATING IN A DWELLING-ROOM

WiEN one is obliged to do surgical work in an ordinary dwell-
ing it is best to imitate as closely as possible the conditions which
we have in a hospital operating-room. With a little care and orig-
inality things may be arranged well enough to permit one to work
in comparative comfort; while the results in the cases which are
operated upon under these circumstances, will compare very favor-
ably with the results of similar work done with the best appliances.
Strict attention to detail, and an eye to all possible emergencies, are
points requiring particular emphasis, while resourcefulness in the
face of the unexpected is a quality of the greatest value. It is well
worth while if there is time —and there generally is — to take a
brief glance at the anatomy of the region to be invaded, paying
attention especially to the zerves which may be in our way. They
are usually of greater importance than the blood-vessels.

The Room. — When there is a choice between rooms, preference
should be given the one where the light is best. It is also well to
see that the water-supply is near at hand.

No preliminary sweeping, dusting, or dismantling of the room
should be permitted, for the flying particles of dust may get into
the wound, and become the starting-points of infection. Caged
birds or other small household pets had better be removed, how-
ever, for the fumes of the anmsthetic may kill them. Clean towels
or clean sheets should be spread upon all pieces of furniture which
are likely to come in contact with the operator or his assistants, or
with anything which may touch the patient. If the floor is bare,
it may be sprinkled to settle the dust,

36
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Soap smeared over the window panes will discourage prying
neighbors, while it interferes very little with the entrance of light.

Surgical Furniture. — An ordinary wooden kitchen table makes
an excellent operating-table. If the one at hand is not long
.L‘mmgh, it may be supplemented by a smaller one placed at its
head or at its foot, and it should be remembered that the steadier
table should be the one to support that part of the patient’s
body which is to be operated upon. The table should be covered
with a folded quilt or blanket, and over this should be spread a
layer of waterproof material of some sort, such as a piece of rubber-
cloth or oil-cloth, a clean sheet covering the whole and hanging
well down over the sides. A clean pillow-case stuffed not too full
of hay, fine shavings, or “excelsior,” will be found useful to elevate
the shoulders of the patient if the operation is to be about the neck
or jaw. Another table, which need not be so large, is to be used
for the instruments. It must be covered with a clean sheet or a
large towel.

Three or more wooden chairs, their seats covered with towels,
will be required to hold basins with solutions for cleansing the
hands of the surgeon and his assistants and for the sponges.
Other wooden chairs may be needed if the operation happens to
be one where the surgeon and chief assistant must sit at their
work.

Utensils. — A long china platter, an agate baking-pan, or a new
tin pan will be required for the instruments, Half a dozen soup-
plates are useful for holding various things,— one for the ligatures,
one for the sutures and needles, one for the artery forceps, etc.,

It 1s best to reject a cracked dish, for it is not easily cleaned. A
pitcher of known capacity, say a quart, may be used to measure
out water for the solutions, and it will be found convenient to keep
these lotions in three or four clean wine bottles until they are
needed. Three basins, china or agate, are for the sponges, szcl for
the solutions to disinfect the hands. Bright metal utensils are not
to be used for corrosive sublimate solutions, because the chemical
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is apt to be decomposed by contact with them. A slop-jar or
waste-pail must not be forgotten,

Dressings. — Several yards of sterilized absorbent gauze or
other similar material should be at hand to be used as a dressing,
and also a quantity of absorbent cotton to cover the actual wound-
dressing, and to protect the skin of the patient from being chafed
or cut by the bandage. There should also be plenty of pins and
roller bandages, though it will sometimes be found convenient to
sew the dressings and bandages with ordinary needle and thread
instead of pinning them. Pads for sponging may be made from
the gauze, and are to be preferred to any except the most carefully
disinfected reef sponges.

From one to three dozen towels should be provided according
to the magnitude of the proposed operation. If so many towels
are not to be had, old sheets torn into pieces of suitable size may
be used instead. These sheets must be clean, and they may be
fairly well sterilized by going over them with a very hot flat-iron.
In an emergency these same rags may even be used as sponges
and dressings.

The platter, the plates, the pitcher, the bottles, and the basins
should all be carefully washed, rinsed, laid in a large towel or
sheet, and put into a large clothes boiler with plenty of water to
boil for ten minutes. The ends of the towel or sheet should be
allowed to overhang the edge of the boiler, so that the utensils may
be removed by grasping these ends and lifting the articles as in a
bag from the hot water. Once out of the water it is not necessary
to dry the dishes, and they should on no account be set down upon
any undisinfected surface. This is especially to be noted in re-
gard to the pitcher, the outside of which must always be as clean
as the inside, for it will be used to dip the water out of the boiler.
The water in which the dishes have been boiled is assumed to be
sterile, and may be used as such during the operation.

If the instruments have not been sterilized by the surgeon at
home, they may now be boiled in a solution of washing soda
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(carbonate of sodium), one heaping tablespoonful to each quart of
water for fifteen minutes (see Chapter I.), and then immersed in
a solution of carbolic acid, one tablespoonful to the quart, from
which they are to be used. The sutures and ligatures should not
be immersed.

Arrangement of the Instruments, etc.— The instruments and the
dressings should be arranged ready for use so that no time may
be lost in searching for things when they are needed. It is best
to place the instruments in a certain order; those most frequently
used in the left half of the tray, and the others in the right. It will
be found convenient to have the artery-clamps in a deep bowl or
plate by themselves. A number of ligatures, already cut in proper
lengths, should be neatly laid out in one of the plates so that they
may be taken up one by one without their getting entangled,
Needles threaded with the sutures must be in a separate plate.
The dressings should be arranged in the order in which 1t is ex-
pected that they will be used, and may then be folded in a towel
and put aside till needed.

Operator and Assistants. — Too many assistants are better than
too few, though it is unwise to permit any hand except that of the
operator to come in contact with the wound.. The operator and
the assistants should scrub to the elbows for five minutes with a
stiff nail-brush or hand-scrub in soap and water to which ammonia-
water has been added in the proportion of about half a teaspoonful
to the quart. Particular care must be taken with the nails and the
subungual spaces, which should be cleared of foreign matter with a
blunt nail-cleaner. If no nail-brush or hand-scrub can be obtained,
a new scrubbing-brush may be pressed into service for cleansing
the hands, and also for scrubbing the patient at the site of the
operation.  After the soap and ammonia-water scrub, the hands
should be once more scrubbed with a solution of corrosive subli-
mate, one to a thousand,

Instead of an operating-gown a clean sheet pinned apron-fashion
about the neck and the waist will guard against the contact of
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clean or disinfected articles with the clothing of the operator.
The assistants should be similarly draped. Clean night-shirts
may also be used in place of operating-gowns. The surgeon and
chief assistant should wear caps improvised with towels or pieces
of gauze (Fig. 42). (For special preparation see other chapters.)

The Patient. — The field of operation as well as a considerable
area of the surrounding skin should be shaved, whether it 1s hairy
or not, and then well scrubbed with soap-water and ammonia. After
wiping the part dry the region should be briskly rubbed with the
end of a towel soaked with ether or alcohol, and finally should be
bathed in sublimate solution, one to five hundred. The patient
should be covered with dry blankets so that he may not suffer
from exposure to cold, and over these blankets clean sheets or
towels should be spread. In the neighborhood of the operative
field towels wet with sublimate solution, one to a thousand, must be
spread, and all parts except the site of the proposed operation must
be kept covered. If the work to be done 1s about the face, the nack,
or the upper part of the thorax, a wet towel should be wound about
the patient’s head and pinned in place so that the hair may not
touch the surgeon’s hands or the instruments.

The Anzsthetic.— In “acute” surgery, where more has to be
done than the making of a mere incision, it 1s generally best to
employ narcosis, and, all things considered, ether is the anasthetic
to be preferred. Local anmsthesia is, however, of great value in
certain major work. It will be discussed in the chapters devoted
to these operations,

Cone. — Six or seven thicknesses of newspaper folded into a
pad about sixteen inches long and five inches wide, and then folded
neatly into a towel or napkin, the whole to be held by means of
pins in the form of an oval ring, will form the frame of the inhaler.
This ring should be made of such a size that it will nicely cover
the mouth and nose of the patient. A mass of loose rags or gauze
pinned in place so as to fill one end of the ring completes the

apparatus.
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When ether cannot be had, it may be necessary to use chloro-
form. Instead of the inhaler just described, which would be
dangerous if used for the administration of chloroform, it is but
necessary to fold a napkin or handkerchief into a little pad just
large enough to cover the patient’s nostrils and mouth. The pad
may be conveniently held with a dressing-forceps.




CHAPTER 1V
OPERATING IN A DWELLING-ROOM (Continued)

Assistants and their Duties. — It is necessary to exercise con-
siderable care in assigning duties to the various assistants, and this
is especially true in those emergencies where one has to accept the
services of laymen as well as of physicians, or where no medical
man is at hand to give help.

The administration of the aneesthetic should be entrusted to
the most experienced person. Nearly any intelligent individual
may assist at the wound, but it requires skill and experience to
anwesthetize in such a manner as to leave the operator free to at-
tend to his part of the work without anxiety or annoyance. The
anasthetist must not pay attention to anything except his own
task, and he should keep constant and careful watch over his
charge.

Where there is unskilled assistance, 1t becomes the duty of the
surgeon to supervise most carefully the cleansing and disinfection
of the hands of those who are to help him, and also to be on the
alert for any errors of asepsis from the beginning to the end of the
operation.

At an ordinary operation requiring anasthesia there should be
at least two assistants besides the anwsthetist, although the sur-
geon may at times be forced to get on as best he may with but a
single helper. (This matter will be further discussed in the chap-
ters devoted to Regional Surgery.) Where there are two assistants
besides the narcotizer, it should be the duty of the one to assist at
the wound and to hand instruments, while the other attends to

43
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the cleansing and passing of the sponges as well as to the chang-
ing of the solutions when they become dirty or turbid. This as-
sistant may also be required to lend a hand at the wound when his
other duties will permit. If more assistants are available, one may
relieve the man at the sponges of the duty of keeping the solu-
tions clean, and may also look after the necessary moving of furni-
ture or the handling of undisinfected articles during the operation.
This person should on no account be permitted to come in con-
tact, direct or indirect, with the wound or with the operator or the
disinfected assistants.

Arrangement of Furniture. — The operating-table should be
placed in such a position that the surgeon may not stand in his
own light, and the other tables and the chairs should be within
easy reach of those who are to make use of them. A small table
or a chair should be at the head of the operating-table to hold
whatever the anasthetist may need in the way of instruments,
narcotics, stimulating drugs, etc.

The Anasthesia. — The great importance of the safe adminis-
tering of the anasthetic cannot be overestimated, and the operator
should be convinced that the narcotizer is fully alive to his respon-
sibility. At the head of the table, beside the anzsthetist, should
be the smaller table or the chair already mentioned, covered with
a clean towel. It should hold the bottle or the can containing the
anasthetic, the cone or inhaler, a stout dressing-forceps, a gag for
separating the jaws, two or three clean towels, a pus basin or sub-
stitute, to be used in case the patient should vomit, and a hypo-
dermic syringe filled with a solution containing the twentieth of a
grain of the nitrate or the sulphate of strychnine to be used as a
stimulant should the patient collapse. A few ounces of good brandy
or whiskey for hypodermic use should also be ready in case further
stimulation becomes necessary.

Unless the patient will suffer pain in the moving, it is best to
transfer him from the bed to the table before anaesthetizing him;
but if he is nervous and likely to be alarmed at the sight of the
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preparations he may be anasthetized in bed, the transfer being
made during the narcosis. One man of average strength can
carry a patient weighing a hundred and thirty pounds very com-
fortably in the manner shown in the illustration. (Fig. 43.) If the
patient is heavy or unwieldy, or if it is needful to avoid disturbing
his position, it may require the united efforts of two or three per-
sons to carry him. A good method consists in placing a board
beside the patient in bed, and then, having lifted him upon it, to
carry him as he lies on the
board to the operating-table.
An ordinary ironing - board
will be found useful for this
purpose. It should be care-
fully tested to see that it is
strong enough to bear the

necessary weight.

Ether. — If the patient is
nervous and frightened, the
eighth of a grain of morphine
may be thrown under the
skin half an hour before
beginning the narcotization
more as a sedative than as

a true analgesic. The pa-
tient’s chest should be exam-
ined to note the condition of the heart and lungs, and he should be
instructed to remove artificial teeth, obturators, or any substances
which he may have been chewing.

The head should rest upon a thin pillow, and when uncon-
sciousness has been established even this should be removed. The
gauze in the cone should now be well saturated with ether, and
the inhalation may be commenced, the cone being held about an
inch from the patient’s face. As soon as he has become some-

Fic. 43.

what used to the odor, and to the first 1rritation of the muccus
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membranes caused by the drug, which may be in from two to
five minutes, the inhaler should be adapted firmly about the
mouth and nose in such a manner as to exclude all air not im-
pregnated with the etherfumes. At this point there may be
a slight degree of cyanosis with some irregularity of the respira-
tion and often of the pulse, and the patient will usually struggle
more or less violently, the condition being called the stage of
excitement. An assistant or two should be at hand to restrain
him, so that he may not do injury to himself or to the anasthetist.
In restraining a strugegling patient the greatest care must be taken
to avoid harming him. His arms should be held at his sides by
lightly grasping both wrists, and pressing them firmdy against the
table or the bed, in the manner shown in Fig. 44, while the anas-
thetist should take special care that the patient shall not raise his
head. If we have to deal with a particularly strong and active
individual, 1t may be necessary to prevent his kicking by keeping
his legs extended through pressure at the knees. The stage of
excitement 1s often exceedingly disagreeable in the case of pci‘sum—;
who are accustomed to the use of alcohol. They are apt to become
rigid, and very cyanotic from spasm of the muscles of respiration.
Tremor, too, is an annoying symptom which sometimes appears in
these cases. If the stage of excitement continues for more than
five or six minutes unabated, it will be necessary to administer
another hypodermic dose of morphine. The stage of excitement
usually ends rather abruptly, the patient breathes regularly, often
snores loudly, and the muscles become relaxed. To test whether
the narcosis 1s complete, one has but to briskly flex and extend the
patient’s elbow a few times, when, if he is not yet sufficiently under
the influence of the anasthetic, there will be a more or less marked
resistance, while if the narcosis is complete motion will be free and
unimpeded. It is not necessary in the great majority of cases to
touch the cornea or the conjunctiva in order to assure one's self
that the patient is anwesthetized, and it must be remembered that
serious harm may be done to the eye by such treatment. By rais-
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ing and lowering the upper lid the reaction of the pupil to light
may be observed. Sudden, extreme dilation of the pupils during
full anaesthesia is a sign of dangerously profound narcosis, a state
which should never be reached.

The patient’s arms may be fastened up out of the way by

means of bandages or by pinning the sleeves to the sheet which

. Humane manner of restramnthg a patient strugeling in the stage of excitement.

covers the operating table, but they should not be raised too high,
for fear of paralysis caused by pressure of the head of the humerus
upon the plexus in the axilla.  When such paralysis occurs after a

trivial surgical procedure, it is particularly annoying, for it often
persists long after the recovery from the condition for which the
operation was undertaken. The angle which the humerus should
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form with the axis of the body should never be greater than ninety
degrees.

The pulse during etherization should be full and steady, unless
the patient is coming out from the influence of the drug or 1s about
to vomit, when it often becomes weaker and accelerated. It is a
common fault to administer ether in gquantities far in excess of the
requirements of the case in the mistaken belief that a little more
can do no harm. This is a grave error, and has cost many a human
life. Ether is to be regarded as a poison. No more of it should be
used than will suffice to keep the patient quietly anaesthetized, pour-
ing small quantities at a time into the cone. Should the patient
threaten to vomit, an attempt to check it may be made by forcing
the ether for a moment. If, however, it appears that the vomiting
is inevitable, the patient’s head must be turned to one side, and all
attempts to continue the etherization discontinued until the respira-
tions once more become regular. Extreme stertor may indicate
that there is a collection of mucus in the throat. The jaws must
be carefully forced apart, a gag inserted between the teeth, and the
throat well wiped out with a sponge or a piece of gauze, held in
a dressing-forceps.  If ineffectual efforts at respiration occur. it is
probable that the larynx has become obstructed, perhaps by the
epiglottis. It will then be necessary to hyper-extend the head, and
to push the jaws forward in a firm but careful manner, (Fig. 45.)
Sometimes the apneea is caused by the tongue, which may have
fallen backward. It must then be drawn forward by means of a
forceps or, better still, by a silk suture, which should be run trans-
versely through the tongue about half-way back from the tip, and
tied in a loop. (Fig. 46.) This is a more humane method than
that of the forceps, and the patient seldom notes any soreness about
his tongue after the operation. Should true spasm of the glottis
threaten life, recourse may be had to tracheotomy and artificial
respiration,

Chloroform. — The poisonous dose of chloroform is smaller than
that of ether. If no proper mask for the inhalation of this anwms-
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thetic is at hand, a folded handkerchief or even a thick I::Iil.'l e 0l
blotting paper may be utilized. Plenty of air should always be ad-
mitted with the chloroform, and the inhaling mask should seldom, if

ever, touch the fad ¢ : for chloroform ke Bl for some minutes in con-

{5 Chloroform. Patient’s head hyvper-extended and jaws pushed forward

tact with the living human skin will cause a troublesome derma-
titis which resembles a burn. The accident may be avoided by
freely anointing the face with vaseline or some similar grease
before beginning the anaesthetization.

In the supervention of chloroform narcosis the stage of excite-

ment 1s often absent, and 1t should be the object of the narcotizer
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to avoid it if possible. It may often be prevented by administering
the anasthetic slowly or at the rate of about two drops to the sec-
ond, until the |h1[]ll'|11 1s anasthetized, .-1|+F=|Jin;' the {!I'H_L; ;!|It:;vlhr|'
at the very hrst sign of resistance or excitement, and resuming it
again the moment the patient becomes quiet. A struggle during the

admimstration ot chloroform may prove disastrous because of the

T

: L
Fii. 46, — Gag in position, and tongue drawn out by a fillet of sillk.

undoubted tendency of the drug to produce heart paralysis. Cya-
nosis, too, not especially alarming during the strugeles of a |1;nLi-\-:*|[
in the stage of excitement from the administration of ether. is
always of grave import during any stage of chloroform anasthesia,

[f an individual is once well under the influence of chloroform.
the drug should be administered in small quantities and the patient

kept just within thé boundaries of surgical anaesthesia, Neither
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cyanosis nor stertor should be permitted, and if it seems impossible
to avoid these symptoms, the chloroform must be stopped and
ether substituted.

Sudden heart-failure may occur either at the beginning of chlo-
roform administration or after long-continued anasthesia. When
it occurs at the beginning or even before narcosis has been estab-
lished, it is caused by actual cardiac paralysis. The syncope should
be treated by artificial respiration accompanied by rhythmic thrusts
with the thumb upon the chest-wall over the apex of the heart at
the rate of about one hundred to the minute. One should assure
himself by auscultation that the throat is clear, and that the air is
actually passing into the lungs during the artificial respiration. In
the event of syncope coming on later in the anaesthesia, artificial
respiration in the horizontal posture will usually resuscitate the
patient, though here, too, the rapid sharp impulses will act as a use-
ful local stimulant. The anamia of the respiratory centres may be
partly overcome by placing the patient in an inclined position with
the head lowermost, — a posture which is to be avoided in syncope
at the beginning of narcosis. Strychnine is a valuable stimulant
in any form of chloroform heart-failure, and it should be given in
sufficient quantity, say a tenth or even an eighth of a grain.

When the operation has been completed, and the administration
of the chloroform has been discontinued, a napkin or chloroform-
mask saturated with vinegar may be placed over the patient’s nose
and mouth, because the acetic fumes often prevent the vomiting
which usually follows chloroform anzesthesia.

Local Anzsthesia. — Cocaine hyvdrochlorate in four per cent. so-
lution made with sterilized or boiled six-tenths per cent. salt solution
may be injected into the skin (not under it) along the line of the
proposed incision. Not more than thirty minims should be used,
for the drug oecasionally acts as a poison, causing, in some instances,
dangerous syncope and even death.

Beta-eucaine is a much safer drug, though its action is somewhat
slower than that of cocaine. It may be used in two to three per
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cent. solution, which may be sterilized by boiling, without causing
changes in the drug. As much as a hundred minims may be ad-
ministered during a single operation by injection into the skin.
The Incision. — In the operations of imperative surgery, it is
best to make the wound through the skin ample, for careful work
with the aid of sight as well as Lumth cannot be done through too
smalls an orifice.  In making the primary incision, one should

Fiiz. 45.— The primary incision.  Skin put upon the streteh to prevent wrinkling,

decide upon its direction according to the region to be invaded.
(See chapters on Regional Surgery.) The operator and an assist-
ant should stretch the skin so that there may be no wrinkling as
the knife passes through the tissues; otherwise the incision be-
comes irregular. (See Fig. 47.)

Dissection. — As =oon as the incision is made, its edees should
be separated by sharp retracting-hooks, which should be managed
by the assistants or by the operator and one assistant. In hold-
ing the lips of the wound apart they should, at the same time, be
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raised up away from the parts beneath. The dissection may now
proceed to the other tissues, the retractors grasping deeper and
deeper, but at the same time always being drawn upward as well
as apart. In this way it is possible to see the various structures

very easily, and to recognize vein, artery, and nerve, while, if the

]____

Fii:, 48, — Dhissection hetween 1I:'H1I.I:'=l.'|.ll"!-”l-|.ul'{'<.'|'::'-..

wound is simply held open and its edges not raised, the vessels
become invisible because they are emptied by pressure against the
underlying tissues. By pursuing the proper method one 1s usually
able to secure blood-vessels before they have been cut instead of
having to fish about for a bleeding artery or vem whose ends have
retracted into the surrounding tissue. In approaching delicate
regions, it is best to proceed very carefully, cutting through the
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cdifferent !;l_‘-.'i.'l“-u In succession between two m::Ll.ﬂ-l{lf:ti‘l-fill'(.‘tl‘!ri, one
of which is managed by an assistant and the other by the surgeon,
ways be the first one to take hold, the assistant then
orasping the same tissue about a quarter of an inch away. (Fig,

who should a

48.) This is a far better method than the old way of cutting on a
orooved director, an instrument which, by the way, has almost lost
its usefulness.

Fic. 49. Artery secured by clamps and about to bhe divided,

When an instrument has come in contact with a septic portion
of the wound, it should not be returned to the same pan with the
clean ones, but should be placed in another vessel and should not
be used again unless it has been sterilized or is to be employed
about the same dirty region, .
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Hemostasis. — Upon the prevention and prompt checking of
hemorrhage depends not only the minimizing of shock after many
operations, but also the lessening of the chances of septic infection ;
for blood-clot is a favorite soil for the development of pathogenic
germs.  The best method for securing blood-vessels is by the

RHERES: 500

L

FiG. 50.— The artery has now been cut. The distal ligated portion has retracted and canmot be
seen. The ligature of the proximal portion is being shortened with the scissors,
clamp, or artery-forceps, and ligature. When the vessel is recognized
before it is cut, it should be caught by two clamps and then divided,
each end being secured by ligation. (Figs. 49 and 50.) If a spurt-
ing vessel is actually seen, it is usually easily secured by a clamp.
However, if there is no spurt but, nevertheless, hemorrhage, an
assistant should rapidly wipe the place with a sponge wrung out
dry, and after each wipe should at once get his hand out of the



38 IMPERATIVE SURGERY

way so that the operator may note the point of bleeding. The
bleeding point will then usually be easily seen, and the vessel may
be caught and ligated. A general idea of the direction whence
bleeding may be expected can be had by keeping in mind the
anatomy of the blood-supply of the region. It is a good rule,
when one is working in the neighborhood of large and important
arteries or veins, to expose the vessels first and then work away
from them. If the ligation of a really large vessel becomes neces-
sary, it is best to isolate it so that nothing but the vessel itself
' shall be caught in the
ligature, and if the ap-
pearance of unlooked-for
hemorrhage has forced
one to include several
vessels in one ligature,
they should afterward be
tied singly so that they
may be safe in case the

mass-ligature should slip.
Fortying arteriesor veins
a square knot should be
employed, and not the so-called “ grannie.” (Iig. 51.)

When working in tissue made dense by cicatrization or by
inflammation, it sometimes happens that it is difficult or even im-
possible to secure the bleeding points by the clamp or forceps; vet
just here the danger is very great, for the mouths of the vessels
remain open because of the stiffness of the surrounding parts, and
the bleeding is, consequently, severe. 1t may then be necessary to
secure the vessel by means of a suture, which passes through the
tissues on either side and 1s then tightened as is shown in the
illustration. (Fig. 52.)

Sudden and severe hemorrhage may generally be kept in check
for the time being by pressure made with the finger or by means of
firm packings of gauze or sponge. It is unwise, however, to depend

FiG. §t.—a, “Grannie;” & Square knot; ¢, Friction knot.
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wholly upon these packings, so they had better be removed bit by
bit, and the actual source of the bleeding sought out and con-
trolled.

When removing a mass of tissue by excision, as, for example, a
tumor, it is not necessary to ligate the bleeding points which are
upon the mass itseif, but merely to clamp them while those of the
proximal part of
the wound must
be well secured by
ligature. In the
removal of large
vascular  masses
this method saves
much time.

When the rub-
ber constrictor has
been employed, it is best to secure the vessels before releasing the
band. Milking the limb toward the cut surface will cause a little
point of blood to appear at the mouth of each artery and vein,
showing plainly their location. If this has been carefully done
and the possibility of hemorrhage on releasing the rubber is still
feared, pressure upon the wound may be made with sponges partly
saturated with hot water and kept up for several minutes after the
removal of the constrictor. This 1s a safe method, especially
where large vessels are known to have been divided, as in major

1. 52— Application of hemostatic suture.

amputations.

Drainage. — The question of the advisability of drainage will be
taken up in the discussion of the various different operations, for
it is a matter which depends largely on the location and type of
the wound. Drainage may be accomplished by means of strips
of gauze, by rolled-up cylinders or folded pieces of gutta-percha
tissue, and by tubes of rubber or other material. A boiled
red-rubber catheter makes an excellent drainage-tube. All tubes
should have lateral openings cut into their walls with scissors
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(Fig. 53). The drain should be carried quite down to the bottom
of the wound, and it should be fastened to the skin by a suture,
or it may be held in place by the dressings and prevented from
slipping wholly into the wound by a transfixing ﬁ\li.l'i_"-.-]li.]'l. (Fig. 57.)

In accomplishing the drainage of a wound, the fact that flmds
run down hill must not be overlooked, and the opening left for
c[]‘:lil].t_'_:u' should therefore be at the lowest ]JI'.IL'EiL:l]Jh- |}:-i|11. COn-
sidering the patient’s position in bed. {'::]ﬂl:n'iz_r. of course, may

be made use of to a certain extent, as in tne case of the rauxe

| - Fenestrating a rubber drainare-tube.
3 g ir

:«rl'i]::-» and wicks which suck out, as it were, the wound-secretions -
but wounds drained in this way need careful watching, for the gauze
will not drain out thick pus and may even act as a plug, thus doing
more harm than good. In normally healing wounds, the drain
should be removed as soon as the first discharge of bloody serum
has entirely ceased, which will be in from one to five or six days.
[f there 1s suppuration, the drainage must be continued until the
discharge of pus has ceased, though the drain itself should be
shortened or made thinner according to the changes in the con-
formation of the cavity to be emptied.
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Closing the Wound. — An actually septic wound should not be
closed by suture, but the entire cavity should be packed with strips
of gauze, allowing one end of each strip to project from the open-
ing in order to facilitate its removal. If the cavity to be packed
is a very large one, a good way is to line it throughout with a
single layer of gauze, the edges of which shall project all around,
and then to pack this lined cavity with strips of gauze as firmly as
may be necessary. The advantage of this is that when it is time
to remove the packings the strips may be detached and taken out
without disturbing the layer which is in contact with the tissues.
This layer may then be removed without trouble, and there will be
little or no pain or bleeding.

When 1t 1s decided that a wound may be closed by suture,
catgut or other absorbable material may be used for bringing
together the deeper tissues, while silk, as fine as will stand the
strain, 1s most suitable for the skin. IFine full-curved needles and
a needle-holder should be used (Chapter 1.). If there is so much
tension that it is feared the stitches may tear out. a few stronger
ones may be put in at intervals to take the strain from the others.
These tension sutures, if put in in the usual manner, are apt to cut
the skin. A good method is to put the suture through double, and
to tie a sterilized porcelain or metal button to each end while an
assistant approximates the tissues. (Fig. 54.) A pad of gauze
placed beneath each button will in great measure prevent pressure
necrosis of the skin. Even in a clean wound, perfect healing
depends on the accurate and painstaking adaptation of the cut
edges. In order to be sure that they shall not be inverted, it is
best to have an assistant turn them out with a mousetooth-forceps,
as shown in the figure (Fig. 33), and to sew close to the edges of
the skin. The interrupted suture is usually to be preferred.

The Dressing. — As a gencral principle, it may be said that
infected wounds should be dressed wet, and those known to be
uninfected, dry. Dry dressings must be clean in the strictest sur-
gical sense. If there is any doubt as to the actual sterility of the
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dressing material, a half-yard of it may be rendered perfectly safe
by scorching it with a hot flat-iron, taking care that nothing undis-
infected shall come in contact with this piece after it has been
scorched. This may be folded into a pad of suitable size, and 1s to
bhe placed next to the wound and covered with masses of absorbent

material, the whole to be bandaged 1n place.

Fre, s4. — A partly sutured wound.  Tension sutures with battons.

Septic wounds do best when enveloped in soaking wet dress-
ings covered with oil-skin, gutta percha tissue, or other waterproof
substance. In default of something better, a piece of paper which
has been well oiled will make a H:Ilir-f'.l.{‘h!-]'_\.' temporary COVETING,
(Chapter I.) An excellent fluid for a wet dressing is the solu-

tion of the acetate of aluminium. (Chapter 1)  This should be
further diluted, when it 1s to be used. in the ]}1'r+|m]'li::||. of one part

to four of water. In an emergency, common salt solution, a tea-
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spoonful of salt to a quart of water, may be boiled and used to
moisten the dressings.

Shock and Collapse. — W hen in the course of an operation or
soon afterward, the patient becomes collapsed either as a result
of pure shock or because of the loss of blood, stimulation is de-
manded. The earliest alarming symptom is, usually, the progres-
sive weakening and rapidity of the pulse, and this is generally
accompanied by shallow respiration and pallor or cyanosis of the
body-surface. The skin then becomes moist and clammy, the tem-
perature lowered, the reflexes diminished, and the pupils dilated,
If the patient is conscious, restlessness and sighing respiration will
also be noted, together with an anxious expression of the features,
The symptoms of concealed hemorrhage are the same as those just
mentioned, with, perhaps, a rather more emphatic pallor and a very
steady progression from bad to werse.  Either condition calls tor
active stimulation, and, in the case of concealed hemorrhage, the
infusion into the system of normal (cne-sixth per cent) salt solu-
tion is imperative, though this infusion will also be of great benefit
in collapse without hemorrhage. In cases of hemorrhage, natu-
rally the first and most important thing to do is to check the
bleeding. The saline infusion is then but a stepping-stone, stimu-
lating the patient so that he may endure the necessary manipula-
tions. In administering chemical stimulation it is unwise to multiply
the number of drugs used, thereby, perhaps, even poisoning the
patient. A tenth to an eighth of a grain of the sulphate or, better,
the nitrate of strychnine in divided doses given hypodermically,
followed by two or three ounces of brandy, also under the skin,
will generally act satisfactorily, while digitalis, morphine, atropine,
strychnine, nitroglycerine, etc., in quick succession will, to say the
least, leave doubt as to which drug is acting should toxic symptoms
arise. Simplicity in stimulation by drugs will enable one to keep
a far more intelligent watch of the patient’s condition. The method
which is the most potent of all in whipping up the flagging vital
forces is the saline infusion directly into the circulation. The
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intra-venous way is, perhaps, the simplest and most efficient. It is
never wise to undertake an operation where there is apt to be
severe hemorrhage or profound shock without being prepared to
infuse at the shortest notice. The infusion should be performed
coincidently with the other efforts at stimulation.

The instruments necessary for infusion are a scalpel, a pair
of small, sharp retractors, a thumb-forceps, a cannula, and an irri-
gating bag or bottle, the bottle to be preferred. If a rubber irrigat-
ing bag is used, it should be perfectly new if possible. A pair of
scissors and two artery-clamps may also be found of use, and catgut
ligatures should be at hand. The fluid for infusing should be
thoroughly sterile and filtered; it should be made with distilled
water, except in the gravest emergency, when, if no distilled water
is to be had, boiled and filtered water from the tap may take its
place. A level teaspoonful of salt to each quart of water 1s suffi-
ciently near the correct proportion, and the solution should be
boiled after it is made. When rain-water or melted fresh snow can
be had, it is better than tap water, but this, too, must be filtered
through absorbent cotton in a funnel and well boiled. The irri-
gating bag or bottle must be thoroughly boiled in one per cent.
soda solution, and then flushed out with some of the salt solution in
order to wash away the soda. It is necessary to knead the tube
with the fingers throughout its whole length while a stream of
water passes through it to get rid of the powder which is nearly
always found on new rubber, and this should be done before the
final flushing with the saline fluid. If a rubber irrigating bag or
fountain syringe is to be used, it also must be kneaded and washed
out. Although the operation of intra-venous infusion is a very simple
one, it requires, in order to be safe, the most rigid precaution to
prevent the entrance of any foreign substance, whether septic or
not, into the blood-current, and it must be remembered that air
and blood-clot come under this heading. The cannula should be
firmly tied into the irrigator-tubing so that it may not slip out
during the infusion, and the irrigator must be filled with the solu-
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tion at a temperature of 110° Fahr, or at a temperature as near as
possible to this. A few turns of roller bandage should be tightened
about the patient’s arm at the level of the deltoid insertion so as to
impede the venous return while it does not check the pulse at the
wrist.  The veins below the bandage will now fill and become very
prominent.  The skin at the elbow having been disinfected, a
longitudinal incision is made over one of the turgid anterior veins.
In order that the vessel may not be accidentally injured, this in-
cision may be made by transfixing with the scalpel a fold of skin
picked up between the fingers, or this incision may even be made
by snipping the raised fold of skin with a sharp pair of scissors.
The little wound should now be held apart by retractors, and the
vein clearly exposed for about three-quarters of an inch. The
thumb-forceps is then to be passed beneath the vessel and with its
aid two ligatures of fine catgut are to be drawn through so that they
shall lie beneath the vein and across it in a position ready for
tightening. The two ligatures should be held up rather firmly,
the upper one being drawn upward and the lower one downward,
so that they shall temporarily check the blood-stream, and an in-
cision should be made longitudinally between them into the vein.
[nto this opening the cannula is to be shipped while the stream of
saline fluid is running, and not until the tube has been completely
emptied of air. The greatest care should be exercised that the
cannula should actually enter the lumen of the vessel and not force
a way alongside of it nor between the vascular coats. The upper
ligature must now be tied firmly, but with a bow-knot, around the
cannula in the vein, the lower ligature tied with a full knot, and
the tight bandage about the arm cut off to free the circulation. By
placing a finger lightly upon the arm over the vein close to the
cannula and above it, one may feel the thrill of the fluid as it runs
in. The pulse will now improve, and the patient’s general condi-
tion will also usually become better. From one to one and a half
quarts of the solution may be permitted to enter the circulation,
when the cannula should be withdrawn, and the ligature which was
E
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tied in a bow-knot should be slipped, and the vein at once firmly
tied with the usual square knot. The vein between the ligatures
should now be divided, the little wound closed by one or two sutures
and a dressing applied. Should the patient’s condition later de-
mand a second infusion, it had better be made through another
vein, for it is dangerous to leave the cannula in position after the
fHuid has ceased to run, on account of the formation of blood-clot,
which by another infusion might be forced into the circulation,
causing embolism. A few hours after an infusion there is often a
rise of temperature, the exact cause of which is unknown, and there
1s also occasionally a chill. These phenomena are not usually
omens of evil,




CHAPTER V
THE HEALING OF WOUNDS

Aseptic Healing. — A wound which is perfectly aseptic heals
without symptoms, provided it is kept at rest. If there is tension
of any kind, the condition of rest cannot, of course, be said to exist,
and there may be pain even though there be no sepsis.  Thus, a
wound whose parts are held easily in the position which they
occupied before there was a wound should, after the first few
hours, be perfectly painless, while in cases where it has been neces-
sary to remove portions of the skin and draw the hps of the
defect strongly together the condition of rest is disturbed by the
constant tension of the parts toward their normal position, and
more or less pain results. ‘This painlessness of aseptic wounds
15 noted even when the most extensive incisions have been made.

The cutaneous edges of an aseptic wound become agglutinated
by organized adhesions strong enough to permit of the removal of
the sutures in from four to five days, but it is necessary for ten days
after the operation to guard against extraordinary strains which
may tear them apart. IFascia, tendon, and ligament are slower to
heal, three weeks being the shortest limit of safety after which
strain on the wounded parts may be permitted. During this
entire time the structures should be well protected from all motion.
Bone requires still longer for its regeneration, from four to six
weeks being the usual time in adults during which the injured
tissue should be at rest. It must be understood that in this
instance by rest is meant local rest. It 1s not necessary to forbid,
even in wounds of the bones, all motion of the injured part as

b7
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a whole, but simply such motion as may tend to separate the parts
held in contact by the dressing. The ambulant treatment of frac-
tures, for example, permits the patient to walk about with the aid
of a proper splint during the time of healing.

In judging of the ultimate result, especially where more than
the skin has been wounded, it must be remembered that no true
estimate can be formed until the process of atrophy of the scar is
complete. This may be a matter of several months or even a year
or more. If the cutaneous cicatrix has bleached to a chalky white
color, we may assume that the scar will change little if any further,
but if one were to judge by the result as it appears immediately
after the healing process, disappointment may follow. The fine
cicatrix of perfect primary union may spread and hypertrophy into
an unsightly keloid, while the massive scar following a wound
which has healed by granulation may atrophy so that it will be
scarcely noticeable.

After the first discharge of bloody serum from a wound entirely
closed by suture, there should be little if any soiling of the
dressings, and the line of suture as well as its neighborhood should
be dry at the first inspection.

If a completely sutured wound has been found clean, and all
precautions have been observed at the first dressing, it is probable
that no infection will take place, and that healing will be complete
in the usual time after the operation, considering the kind of tissue
involved. In the absence of symptoms, a dry wound should not
be dressed after the sutures have been taken out, provided the
bandage has not become loose or otherwise disarranged.

Drainage of Aseptic Wounds. — Aseptic wounds, where it has
been necessary to leave spaces of considerable size, and, perhaps,
irregular shape, must be drained. It is customary to drain these
spaces from the most dependent part according to their size and
the stiffness of their walls by either tube, gauze, or folded gutta
percha tissue. The ones with the more flaccid walls may be
drained by gauze, while those where the walls are rigid, and there
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15, therefore, a less obliterable cavity, require drainage by tube. If
these cavities were not drained, the serum would accumulate, and
besides the pain which would probably be caused by the conse-
quent tension there would be the extreme likelihood of ultimate
infection. At best there would be considerable delay in healing
because of the time necessary for the absorption of so much fluid.
These drains must be removed just as soon as they have accom-
plished their end, which will depend somewhat on the cavity to be
emptied, large ones often discharging for four or five days, while
small ones may be in condition to permit the removal of the drain
in twenty-four or thirty-six hours. A drain left in too long causes
the formation of a tract or sinus, which may be quite rebellious to
treatment, requiring sometimes another operation for its closure.
In dressing wounds where we have cavities which have been
drained, the gauze or other padding should be bandaged firmly in
position so that the walls of the space may be held in apposition
as described in the treatment of hematoma (page 25). At the
change of dressings, washing out of the cavity by a stream of liquid
forced into the tube should never be permitted unless it is found
that frank suppuration is going on. The harm it may do is con-
siderable ; for if no sepsis is present, infection may be carried in
through some technical error, and, besides, the hydrostatic pressure
forces the agglutinated walls of the cavity apart so that the heal-
ing process has to begin all over again; while if pus is present in
one part, it may be forced into recesses which have up to this time
escaped infection. Having withdrawn the drain, gentle massage
should be made in the direction of the opening in order to ascer-
tain whether there is any discharge in the depths of the wound,
and at the same time palpation may disclose the presence of fluctu-
ating places which have not been properly drained. If the wound
seems to be progressing aseptically and normally, the drain may be
replaced by a very much smaller one, or, if there is no discharge,
it may be omitted altogether and the dressing replaced. Where
there has been drainage, it is well to cover the drain-opening with a
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very small wet dressing, even if the wound as a whole 1s dressed
dry.

Pain in Aseptic Wounds. — Although wounds which are asep-
tic usually cause no pain and no fever, there are certain exceptions
to this rule. Whenever it has been necessary to employ tension,
as, for example, in the closing of a defect in the skin, the pain may
be very severe and it may continue for several days. Tension
may also cause elevation of temperature and quickening of the
pulse, and may, indeed, become a predisposing factor in infection;
for tissues are killed by it, and they then become more easily a prey
to microbes, which attack, by preference, necrosed parts. It is not
allowable, therefore, to ascribe evil symptoms to tension without
sepsis unless it is certain that no sepsis exists. In such cases the
wound must be often and carefully inspected, so that incipient
derangement may be nipped in the bud. It may be necessary to
keep up the tension for from seven to ten days, but it will be found
that the tissues gradually accustom themselves to an astonishing
amount of stretching, and that the pain and other symptoms will
vanish, though a feeling of tightness often persists for some time.

Another reason for the careful and frequent inspection of such
wounds is that there is danger of necrosis of the tensely drawn
fHaps, an accident which should be avoided if possible by the timely
removal of some or all of the sutures.

Wounds of Bone. — Wounds of bone often cause a great deal of
pain which may continue for several days whether there is infec-
tion or not. A temperature running to roi° is not unusual and
need not, in the absence of other symptoms, cause alarm for the first
two or three days.  Jucreasing pain and temperature, however, are
always indications of danger and call for a change of dressings.
Clean wounds of bone are not usually painful after four or five
days from the time of operation,

Fever indirectly caused by the Anasthetic.— The anasthetic mav
cause trouble, which manifests itself at times by fever, thus gii'ilug_ﬁ
rise to apprehension of wound infection.  Ether or chloroform may
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set up a bronchitis or a broncho-pneumonia accompanied by consider-
able elevation of temperature, which becomes noticeable before the
more characteristic signs of the disease have made their appearance.

Symptoms caused by Complicating Diseases.— Lastly, the pa-
tient may be suffering from disorder independent of the condition
for which the operation was undertaken, and the symptoms of the
older trouble may be mistaken for indications of sepsis resulting
from the wound. It is, as a rule, unwise to hide behind a diagno-
sis of tuberculosis or malaria when the patient does badly after a
surgical procedure. It is important that surgical sepsis should
first be excluded, and not till then may it be permitted to explain
matters on some other ground. Malaria 1s a particularly conven-
ient fool's Emrucﬁ:&t: which accounts most agreeably for fever, chills,
and nearly all the dread symptoms of early sepsis. It is bad enough
for the surgeon to diagnose malaria without the discovery of the
plasmodium in the blood, but when he actually treats his patient
with quinine, and omits the careful and painstaking examination of
every part of the wound for local infection, and of every part of the
patient himself for metastases or other signs of general infection,
the case is infinitely worse. It is not the pet theory of the surgeon
which will get the patient out of his trouble, but the careful obser-
vation and weighing of facts.

Indications for Change of Dressing. — Clean wounds should not
be disturbed without cause, for any motion of the injured parts
tends to delay union. Change of dressing and inspection of the
wound is necessary under the following circumstances: when there
is increasing pain, especially in cases where there is not supposed
to be abnormal tension: in the event of the occurrence of a chill,
except the post-operative rigor; if there is sudden elevation of tem-
perature; if there is recurrent hemorrhage; when the dressings
are soiled by the discharges from the wound. A little spot of
discharge appearing upon the bandage in the case of an aseptic
wound is not necessarily an indication that the entire dressing
must be changed. The spot may be covered by a piece of aseptic
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gauze, which should be bandaged or pinned in position. The
danger is that such spots, indicating as they do the existence of
a decomposable tract between the outer air and the wound itself,
might become the starting-points of infection.

Recurrent hemorrhage demands immediate inspection of the
wound. [t may be of two varieties, the concealed, or internal, and
the external hemorrhage. The external variety may be recognized
by the appearance of coagulating blood outside the bandages. If
it is known that no spurting vessel has been cut, the effect of
pressure by means of a firm bandage applied outside the entire
dressing may be tried. If this does no good, the dressings must be
removed and the wound examined, removing sutures as well if the
case seems to warrant it. A spurting vessel which may have been
overlooked at the time of operation may now be secured by for-
ceps or suture, while if there seems to bea general oozing, very
hot water, as hot as the hand can bear it, applied with some
pressure, will probably check the bleeding. As a rule, hemorrhage
which at first looks like general oozing may be traced to some
little artery. Repeated and rapid sponging will usually permit
one to detect the orifice of the bleeding vessel. General oozing
is nearly always confined to wounds of glandular structures or to
individuals who are afflicted with hemophilia. The application
of normal blood or of a five per cent. gelatine solution to bleeding
surfaces will in many instances cause coagulation where other means
have failed. The gelatine solution can be easily prepared and need
not be accurate in its proportions.

Concealed or internal hemorrhage is recognized by the rather
sudden and progressively deep collapse, the restlessness, the deep
sighing respiration, the nausea, the pallor, the rapid, weak, and
irregular pulse, and some elevation of temperature ; later the patient
complains of the darkness of the room, the pupils dilate, and after
convulsive movements there is syncope and death. When an indi-
vidual has suddenly lost a large amount of blood from any cause,
the collapse should be treated and saline infusion practised. It
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must not be forgotten that, where the bleeding is not extremely
rapid, but 1s nevertheless constant, the collapse and syncope may
act in a salutary fashion by lessening blood pressure and permit-
ting coagulation.

Infection : Partial Wound Infection. — Occasionally small areas
show a red blush, indicating that an infection of some kind has
occurred and that it probably does not involve the entire wound.
The removal of a stitch or two at the points where the redness or
swelling appears will then, perhaps, allow of the escape of a drop
or more of fluid, purulent or not. This means that the affected
portion of the wound should be opened, washed out, packed, and
redressed wet.  Little points of infection often occur around im-
properly prepared sutures. They are more common when catgut
has been used or when silk sutures have been deeply placed so
that they embrace considerable tissue. If looked after at once they
are not liable to cause serious complication, but if they are not
attended to early, there is retention under the dry dressing, and the
infection is very apt to spread to the deeper parts so that primary
union is prevented. Indeed, in some instances the value of the
operation as a curative measure 1s seriously impaired by infection
of this kind, as is the case when stitch abscess occurs after the
operation of herniotomy. Though there may be few if any consti-
tutional symptoms to indicate the presence of stitch abscess, there
is usually a slight but constant elevation of the temperature per-
sisting after the first rise following the operation. This initial rise
is fairly constant after any operation of magnitude and has been
variously accounted for, the most plausible theory being that it is
due to the absorption of certain constituents of the blood and
serum by the wounded surfaces.

Local and General Infection. — It is not always easy to distin-
guish between a local and a general infection, though a well-marked
general sepsis presents such charactenistic features that it is easy
enough to recognize. As already stated, there is usually more or
less constitutional disturbance in every case of local infection, but
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as long as the general symptoms depend entirely on the presence
of the local trouble, it should not, properly speaking, be called a
case of general sepsis.  When, however, the system is poisoned by
living germs, or their poisonous products, to such an extent that
even should the source of the vitiation be removed there would still
remain enough poison in the system to cause symptoms of consti-
tutional infection, we may call the case one of general sepsis. This
test of the actual removal of the contaminating source is not always
feasible, so the diagnosis has to be made in most instances on other
evidence,

LLocal, as well as general sepsis, varies in its symptoms and
course between great extremes according to the quality of the
infection and individual susceptibility. Tliere may be an acute
destructive inflammation accompanied by great pain and severe
prostration, with the result, after only a few hours, of lasting dam-
age to the infected parts; or there may be a mild, slowly spreading
invasion of sepsis,with the indolent formation, after several days, of
a few drops of pus, with hardly any constitutional symptoms, and
with so little tissue destruction that when the wound has healed
the scar can hardly be distinguished from one which has followed
aseptic union. On account of this great difference in the types of
infection it will be best to describe the mild and virulent forms
separately.

Mild Wound Infection. — The first sign of a mild local wound
infection is usually pain and tenderness. In cases where the infec-
tion does not cause marked tension, however, the symptom of pain
may be a late one, or it may be wanting altogether. Such is
the fact in most cases of urethral and puerperal sepsis. There is
always some elevation of the temperature, varying in degree with
the virulence of the infection. The pulse rate, too, becomes more
rapid. ~ After an operation which was supposed to be aseptic, a
rectal temperature, varying between 9922 ° and 1o1°, continuing for
a number of days, should, in the absence of other sions, be con-
sidered as highly significant of mild wound infection. The absence
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of tension and the deep starting-point of the infection may account
for the fact that there is no pain, local redness, or visible swelling.
In the operation for the radical cure of hernia, for example, there
are several layers of sutures, It is quite possible that a mild infec-
tion, starting from one of the deeper stitches or from a ligature,
may be hidden for a number of days, the patient feeling quite com-
fortable, and the exterior of the wound healing by primary adhe-
sion, so that a careless observer might be inclined to believe that
all was well. The progress of the infection, slow at first, becomes
more rapid in a sort of geometrical progression, until there seems
to be a sudden exacerbation, the temperature becoming suddenly
higher and the pulse more rapid, redness and swelling appearing at
the site of the wound, and the patient perhaps experiencing a chill.
The appearance of the case may even be changed to that of acute
general sepsis.  If the wound be now reopened, the pus evacuated,
and a packing and wet dressing applied, the course of healing be-
comes once more smooth. Infected wounds of this variety require
daily change of dressings until, after a week or ten days, granula-
tion has become established, when they may remain undisturbed
under dry dressings for two or three days at a time,

Acute Infection. — An acute wound infection is ushered in by
severe symptoms. Pain is usually, though not constantly, present.
It should be regarded as of importance when we are sure that there
is no tension in the wound to account for it. The patient feels
much prostrated, his expression is anxious, there is loss of appetite,
a dry tongue, chilly sensations or even a frank chill, the pulse and
respiration are quickened, and the temperature rises rapidly. The
whole aspect of the individual is one which expresses distress.

On examining the wound it will probably be noted that the
region is cedematous and red, while if there are sutures, they seem
to have cut into the tissues by reason of the swelling, On remov-
ing them and separating the agglutinated edges of the wound,
there will probably be an escape of pus, and every suture and liga-
ture will be found embedded in greenish necrotic tissue.  Faseia,
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tendon, and other fibrous structures look somewhat discolored in
patches, which after some days will come away as sloughs. There
may be a foul odor from the discharge, especially if the wound is
about the mouth, the anus, or the intestinal tract. Sometimes the
decomposition has been accompanied by gas formation, and there
is a distinct emphysematous crackling on manipulation or even a
hissing sound on opening the wound. The lymph-nodes which are
in anatomical communication with the region are swollen and
tender and are frequently the seat of secondary suppuration. Thus,
if the infection is in the hand, the epitrochlear and axillary nodes
will be affected; if in the jaw, the cervical chain. Red streaks
indicating lymphangitis may be seen running toward these nodes.
On palpation the parts will be found exquisitely tender, and on
gentle but firm pressure tiny beads of pus will exude from the
walls of the wound.

The proper treatment for a case of this sort is to remove, at
once, all the sutures, pack the wound with gauze, and apply a large
wet dressing ample enough to extend well beyond the swollen
lymph-nodes. If pockets of pus have already formed, and it seems
difficult to drain them through the original opening, free counter-
incisions should be made without delay. A dusting of the painful
wounded surfaces with orthoform will contribute much to the
comfort of the patient. Dressings should be changed as fre-
quently as is necessary to insure the prompt removal of the poison-
ous wound discharges. It will be found that the old-fashioned
linseed poultice, applied every hour or even oftener, and well
covered with a piece of oil-silk in order to preserve the heat and
moisture, will prove grateful as a dressing after the packing has
been inserted, hastening the separation of the sloughs and render-
ing the tissues soft and more easily drained. As soon as dis-
charge 1s free, and the wound begins to “clean off,” the poultice
may be discarded in favor of the wet dressing. Antisepsis by
chemicals 1s here hardly attainable. Our efforts should be directed
toward proper drainage and cleanliness, allowing physiological
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antisepsis to accomplish its good work ; for, as is well known, the
living animal tissues have a way of their own by which they rid
themselves  of
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washing out the cavity and cleansing the tube as often as the
accumulation of discharge makes it necessary. It is in the treat-
ment of septic cavities of this kind that antiseptic irrigations are
often of use. A daily flushing out of the space with a three
per cent. solution of carbolic acid, a one per cent. solution of lysol,
or some similar disinfectant, will diminish the pus formation and
hasten the cure. It is not wise to allow any of the solution to
remain in the cavity, however, so the antiseptic irrigation should
be immediately followed by a washing with some mild, cleansing
lotion, such as normal saline solution. Should the pus show a
tendency to form pockets which are difficult to drain by tube, they
may sometimes be reached by other incisions which will allow of
easier drainage from a lower point or one much nearer the surface.
(Fig. 37.)

Considerable pain and some fever are to be expected in cases of
acute local infection, until the sloughs begin to come away, which
will be in from four to ten days after the invasion. This is be-
cause absorption goes on under the necrotic areas. It is not advis-
able, however, to cut away sloughing tissue too soon, unless, indeed,
the entire infected region can be removed at one time. Thus,
while the amputation of a locally infected part may cause the im-
mediate subsidence of symptoms of sepsis, the mere manipulation
of mfected regions accompanied by bleeding may be responsible
for an aggravation of the trouble, or even for a general sepsis, from
the entrance of pathogenic germs into the opened vessels. It is also
right to observe cleanliness in the manipulation of the filthiest
wounds, for one may never know when a new element of infection
is introduced during a dressing, and this new germ may be more
virulent or fatal than the one causing the original sepsis. To
illustrate, erysipelas may be engrafted upon an ordinary pyogenic
infection.  When the wound “cleans up " by the casting off of the
necrotic parts, the flow of pus becomes more profuse, but the
constitutional disturbance becomes much less, the pain and fever
diminishing or disappearing, and the appetite returning. The pro-
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cess of healing by granulation now goes on with little or no gen-
eral disturbance, so long as drainage and cleanliness are observed.
Wet dressings are apt after a time to cause maceration of the skin
and flabbiness of the granulations, so when the discharge has di-
minished and repair is progressing, dry applications will be found
to be more stimulating, particularly to the formation of epidermis.
Where the granulating areas are very extensive, an oily dressing
made of ten per cent, balsam of Peru in some bland oily substance,
such as castor-oil, vaseline, or lanolin. plentifully spread upon
gauze or lint, and covered with gutta-percha tissue or oil-silk will
be found an excellent application which is neither “wet” nor
“dry.”  Dry dressings in suppurating wounds should never remain
unchanged for more than forty-eight hours, and usually not so
long, for the discharges form a sort of crust under which retention
Is apt to take place.

Secondary Hemorrhage. — It is at the time of the sloughing off of
the necrosed tissues that secondary hemorrhage is apt to occur. It
is due to the necrosis of a portion of the wall of an artery. When
the slough of the vessel wall is cast off, the hemorrhage begins. It
should be feared whenever a suppurative infection exists in the
neighborhood of a large blood-vessel, especially if an artery of con-
siderable size has been ligated. Until all the sloughing is over.
the patient should be where he may command the instant presence
of the surgeon. Secondary hemorrhage is rare after the sixteenth
day.

General Treatment in Local Infection. — During the progress of
a local infection it is important that the patient should be kept
well nourished and that the bowels should move daily. The food
should consist of fluids, taken a little at a time, but frequently.
Since suppuration is very apt to occur in cases of glycosuria, the
urine should be examined for sugar as well as for albumin, the diet
being modified according to the results of analysis,

Grave local sepsis is occasionally the source of general toxamia
which may present all the symptoms of acute general infection by
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living germs even to the fatal termination. Yet, when it 1s
possible actually to remove the contaminating part, the general
symptoms subside and a rapid recovery follows, provided that a
fatal dose of the toxine has not already been absorbed. When,
therefore, we are treating a patient who is profoundly septic,
depending on what seems to be a local infection, the rational pro-
cedure, after the failure of other therapy, is to remove the diseased
focus. The amputation of a leg for the relief of sepsis due to an
acute suppuration of the ankle is justifiable, whether we deem the
joint irreparably damaged or not, whenever the patient’s vital con-
dition becomes dangerously impaired. To determine this question
requires the most conscientious reasoning and acute observation
on the part of the surgeon. All possible skill and the fruits of
past experience must be brought into play, for the responsibility
cannot be shirked.

Septiceemia. — General or systemic sepsis, better known as sep-
ticeemia, is now, fortunately, of infrequent occurrence as a result of
surgical operation. The condition is more commonly encountered
as a disease accidentally acquired. Its distinguishing feature is
the presence of living pathogenic microbes, as well as their poi-
sons, in the circulating blood of the patient. This fact can be
demonstrated by taking cultures from the veins of the subject, but
it 1s sometimes forced upon us when what are known as metastatic
abscesses appear. These abscesses are caused by bacteria, which
are deposited from the blood in various tissues of the body remote
from the point of original infection. The disadvantages of the
blood test by culture are that a bacteriological laboratory may not
be easily reached, and, more important, that the development of
the bacteria in the culture tube may be a matter of several days.
[ndeed, the result of this examination may not be known until the
fate of the patient has been decided.

The onset of acute general sepsis may present so many and
such various combinations of phenomena that it is difficult to give
a description of the clinical features of the early stages of the dis-
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order which shall cover its many aspects; and yet, it is on the
clinical picture of the disease that our working diagnosis depends.
When the malady has progressed for a time, however, this picture
becomes more and more typical, until in the later stages there is
no mistaking the condition. In order that our treatment may be
of value, it should be instituted early. On the promptness of the
physician to recognize the presence of the sepsis, will often depend
the success of his ministrations.

Certain variations in the symptoms occur as a consequence of
the kind of tissue involved and its anatomical location, the sepsis
of acute osteomyelitis and that of peritonitis, for example, differ-
ing in some particulars. The different types will be discussed
under the headings of the primary diseases. It is true that the
more virulent forms of sepsis are usually due to varieties of strep-
tococcl, and the milder forms to staphylococci, but since either
germ may cause both mild and severe sepsis, it is not necessary to
distinguish clinically, in the present state of our knowledge, so far
as the treatment is concerned. It is better to divide the infections
into the severer and milder types, and of these a general outline
will here be given. Both varieties are exceedingly serious compli-
cations in any surgical case, and the milder form differs from the
severer more in the rate of its progress and the violence of its
symptoms than in the danger as to the ultimate result.

The milder form of the disturbance comes on a few hours to
several days after a traumatism, surgical or accidental, and gener-
ally makes its presence known by an elevation of the temperature
and an increasing pulse-rate, frequently accompanied by pain and
swelling in the wound and the neighboring lymph-nodes. There
is often a chill or chilly sensations, with loss of appetite, nausea or
vomiting, dry or coated tongue, a dry skin, thirst, and a feeling of
prostration. After the chill the temperature rises, the elevation
being followed by a period of sweating associated with a decrease
in the body heat. After the appropriate treatment of the wound,
which should be our first care when such symptoms arise, there

G
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may be little or no improvement in the general condition of the
patient. A few hours later the temperature will again rise, and a
cycle of phenomena follows similar to the first. The pyrexia is
not excessive for a long period at a time, the thermometer ranging
between a maximum of 101° and 103° daily, with an occasional
drop to normal or even subnormal. Sleep is disturbed, and there
may be profuse nocturnal perspiration. The patient becomes
weak, and emaciation is rapid. Albumen usually appears in the
urine, together with hyaline and granular casts. It is in this class
of sepsis that metastatic foci frequently occur, and careful search
for tender or fluctuating spots should be made daily. These ab-
scesses, which often develop with astonishing rapidity, may occur
in any of the tissues of the body, being met with in gland, joint,
bone, or muscle. They should be evacuated by free incision as
soon as possible after they are discovered, and, as they are usually
multiple, the search must not be relaxed simply because one focus
has been found. The loins should be explored by careful palpa-
tion, for it sometimes happens that large collections of pus form
here in the retro-peritoneal or perinephric regions, which are for
some time quite painless and thus elude detection. [If instead of
fluctuation an indurated point is found, it may be poulticed for from
six hours to one or two days, when fluctuation will probably appear
and the abscess may be opened. Long-continued poulticing is
not advisable while the pus is confined. The strength of the pa-
tient must be kept up by judicious feeding and stimulation. Free
diuresis should also be striven for with the aid of copious draughts
of water at the room temperature, not iced or chilled, and with
diuretic antiseptic drugs, such as urotropine. Salicylic acid in
some form will sometimes be found of benefit as an internal anti-
septic, the oil of wintergreen (gaultheria) being an agrecable form
of administration for most individuals. The care of the mouth
should not be neglected, for during septic illness it is apt to become
dry and foul. A tooth-brush should be used every two hours with
peppermint water and bicarbonate of soda as a dentifrice. The
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bowels should be moved soon after the onset of septic symptoms,
and for this purpose calomel followed by a saline is recommended.
Later, the daily administration of some mild laxative is advisable,
with an occasional enema when the drug has not operated sufh-
ciently. In fact, all the natural avenues of escape should be kept
clear, so that the toxines may be eliminated from the body with all
possible speed.

Acute General Sepsis. — This frightful complication, which may
follow the most trivial wounds or surgical procedures, depends not
only upon the entrance of particularly virulent germs into the sys-
tem, but also, probably, upon a susceptibility on the part of the
individual. There is usually a chill, or, if the patient is a child, a
convulsion, and this is followed by a rapid rise of the temperature,
the thermometer not infrequently registering 105,° 106,° or even a
still greater degree of body heat. There is also a quickening of
the pulse-rate and the respiration. Following this, there is somno-
lence or stupor more or less pronounced, gradually running into a
state of delirium. Occasionally the delirium is present without the
previous stupor, or the patient may insist that he feels perfectly
well, in spite of the fact that he has a temperature of 106 degrees
and that his heart is irregular in its action and beating 120 times
to the minute. In fact, he is sometimes even jocular, sadly belying
his objective signs of distress. This peculiar state is in reality a
form of incipient toxamic delirium, the more classic signs being
apt to follow soon. Vomiting is frequently observed, more especially
in children. Within a few hours a distinct yellow cast will be noted
in the skin and conjunctivae, due not so much to hepatic disturb-
ance as to changes in the blood. Albumen and granular casts will
be found in the rather scanty and high-colored urine. Sometimes
there is at first albumin without casts, the renal elements appear-
ing later, especially if the patient improves and the kidneys are
beginning to act more freely. Constipation is a quite constant
symptom, and in the severer forms of sepsis efforts to induce
catharsis by drugs are often complete failures. The patient cannot
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easily be made to take food, and when the nourishment is given by
force it is usually vomited. Even rectal alimentation is frequently
of little or no assistance, because the food is not absorbed, but is
expelled after a time, altered little or not at all. Naturally, under
these circumstances, the patient rapidly emaciates, becoming weaker
and weaker until he dies of exhaustion, if he does not succumb
earlier to the poisoning of some vital centre.

[f, by careful nursing and stimulation, life can be prolonged for
a time, the dangers of the septic involvement of the various vital
organs must be watched for and combated. The heart, the peri-
cardium, the lungs and the pleura, the peritoneum, the coverings
of the brain and spinal cord, and, in fact, any important organ of
the body, may become inflamed and threaten the patient’s life with
a new danger, as much to be dreaded as the old. Complications
like these often appear with remarkable rapidity, the rough, back-
and-forth burr of pericarditis being plainly heard only an hour or
two after a negative auscultation.

The evil symptoms persist, remissions occasionally giving hope,
only to be followed by other chills and further signs of evil signifi-
cance. Metastatic abscesses are not commonly found in sepsis of
this type, because the patient seldom lives long enough for them to
develop sufficiently to be palpable. They are not frequent before
the fourth or fifth day, and vsually appear still later,

During the progress of the disease the wound, which was origi-
nally the source of infection, may do very well if the drainage and
other treatment have been what they should be, whereas in septic
intoxication without the presence of germs in the blood, the wound
is itself the source of the bluud-l:-nis-‘.m‘ling, and improvement in its
condition is followed by amelioration in the symptoms. It must
be remembered that septic wounds may give rise to the most severe
toxaemia, even though there 1s no living blood-poison.  The simple
passing of a catheter through an unclean urethra may cause the
absorption, through an abrasion of the mucous membrane, of a
dose of toxine sufficient to kill within a few hours. If the dose has
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not been a fatal one, the patient rapidly recovers from his chill and
1s as well as ever, while if living germs have entered the blood,
general sepsis will more gradually develop, the case becoming des-
perate. It is true, also, that the germs and the virulent dose of
toxine may enter coincidently, and then a remission may succeed
the acute onset, to be in its turn followed by the progressive signs
of grave bacterial blood-poisoning.

Treatment. — Acute general sepsis is, probably, a self-limited
disease, provided we can keep the patient alive long enough.
There is at present no specific remedy known, although serum-
therapy and treatment by alkaloidal antidotes may, in the future,
give humanity this boon. As things are at present, however, we
are able to do little more than make the diagnosis, and treat the
symptoms as they arise.

Sepsis is a most complex condition. It is often composed,
indeed, of a number of coincident diseases, as when it begins with
an osteomyelitis as a focus and then involves various organs, so
that in the course of the trouble we may be obliged to treat pneu-
monia, pericarditis, pleurisy, abscess of the kidney, meningitis; in
fact, disease of any organ or portion of the body. And since the
onset of these complicating disorders is often extremely rapid, it
demands the most constant watchfulness and care to recognize
their existence before they have advanced to the danger limit.

To give the treatment of the various forms which this horrible
malady may assume would far pass the bounds of any work on
surgery. The important thing to remember is that these cases are
not absolutely hopeless, though they are undoubtedly most desper-
ate, and that it is our duty to keep the patient alive as long as
we can with nourishment and stimulation, and to do all in our
power to get rid of the toxines by the natural channels of elimina-
tion. Here we have a double difficulty; for the absorbing and
assimilating functions are deranged, while the organs of elimina-
tion, especially the kidneys, are commonly diseased and not doing
their part of the work properly. Milk, plain or peptonized, fer-
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mented or with lime-water, taken not too cold, a little at a time
and very often, is the sheet anchor in the way of food. If it is
i1111}m.-;.~=if::lu to feed the patient by mouth, and absorption by the
rectum is insufficient, feeding by the stomach tube may be at-
tempted. At times, however, this valuable method cannot be
employed, especially in the case of patients who are delirious,
because their struggles are too exhausting for their safety. We
may then fall back upon daily inunctions of the entire surface of
the body with lanolin or cod-liver oil.

The various meat preparations which contain albumen, such as
meat juice obtained by expression, may be well borne, but when
there is renal derangement these must be given with due caution
or not at all.

To relieve the distress occasioned by a chill, forty to fifty
minims of chloroform may be given by mouth with the result that
the chill is very likely to be cut short. The patient must be told
that the chloroform will strangle him for a moment, and that it
must be swallowed in one gulp, to insure its passing into the
stomach with the least discomfort. It may be followed by a
swallow of water.

Convulsions in children, due to the sudden invasion of an acute
sepsis, may be mild in character, lasting but a few moments, or
they may be prolonged, and severe enough to cause death. But
little can be done to mitigate their violence, unless the convulsive
state persists for a long time, when the administration of chloroform
by inhalation may be employed with the prospect of temporary
relief. There is grave danger to the patient’s life during a convul-
sion of this kind, and, in the event of a fatal termination, the friends
of the patient, especially if they are ignorant persons, will be likely
to blame the surgeon for having administered the anasthetic.
With the exception of cold to the head, little if anything else
should be attempted. It 1s doubtful if the usual hot bath during
the attack does any good whatever. As soon as the convulsion is
over, the lower bowel should be emptied by enema.
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Constipation, due to loss of intestinal tone and reflex excita-
bility, is quite a frequent symptom. Catharsis by calomel and
salines 1s a great aid in getting rid of the toxines, but frequently
the response to efforts in this direction is far from satisfactory, and
we are obliged to depend upon enemata to keep the rectum and
lower bowel clean. The calomel may be given in one-grain doses
every hour for from three to five hours, and the sulphate of mag-
nesia, a drachm at a time, also every hour, the first dose being
given a half-hour after the first dose of calomel, so that calomel
and salts are taken alternately every half-hour. If the medicine is
vomited, it is best to postpone for a time other attempts to move
the bowels except by enema.

High temperature in itself is not usually a genuine danger. So
far as possible, it is best to treat this symptom without drugs,
depending on general refrigeration by sponge baths to bring the
temperature down to the limit of comparative comfort. If the
hyperpyrexia is of an excessive character, however, and does not
yield to the baths, antipyrin, in doses of ten grains combined with
an alcoholic stimulant and not repeated oftener than once in four
hours, will be found, on the whole, to be the most rehable of the
modern antipyretics. This drug should not be prescribed together
with calomel or with spirits of nitrous ether. If the treatment is to
be long continued, it is best to change for a time to acetanilid in
doses of from three to five grains, or to phenacetine in ten-grain
doses. Most of the coal-tar antipyretic preparations have the repu-
tation for causing cyanosis, so a stimulant should be coincidently
given. As a rule, too much attention is paid to the temperature
as in itself a source of danger, while in reality it is seldom high
enough to be threatening, and is a useful sign by which we may
estimate the course which the disease is taking.

Delirium is one of the most sinister omens in acute sepsis, and
one of the most difficult conditions to treat. It comes on in the
very cases where stimulation is, for other reasons, indicated, and
yet stimulation is very liable to aggravate the disturbance of the
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sensorium. An ice bag or ice cap to the head is often soothing,
and, unless the delirium is of a particularly violent character, wet
packs will frequently persuade slumber.

These wet packs need not be very cold. It is but necessary to
envelop the patient in a sheet lightly wrung out in lukewarm
water, and then to cover him with a second sheet if the room is
sufficiently warm, or with a blanket if the room cannot be well
heated. After the first few moments the feeling of discomfort
passes, and a state of quiet ensues, often followed by sleep. Mor-
phine should be reserved until there is actual danger that the
patient may die of exhaustion, or that his active movements may
jeopardize his life through some accident at the wound, such, for
example, as the straining out of intestine from an abdominal in-
C1s10T11.

Diuresis, when the urine is scanty and albuminous, is of extreme
importance. Digitalis alternating with small doses of calomel acts
particularly well. The tincture of digitalis may be given in doses
of ten to fifteen minims every four hours, and the calomel in tablet-
triturates, a quarter of a grain each, every two hours, unless too
frequent catharsis is induced. Urotropine in doses of ten to twenty
grains once a day will also act as an efficient diuretic, and is a
urinary antiseptic as well. At the same time the patient should
be encouraged to take as much water as he will, not iced, but at
the room temperature, and this may be made to alternate with
milk, itself a good diuretic as well as a food. When suppression
i1s threatened, dry cupping over the kidneys is to be advised, and, as
a last resort, saline infusion into the rectum or even into the veins.
(See Chapter IV.)

When weakness of the heart is indicated by a feeble, rapid, and
irregular pulse with a weak or inaudible second sound, digitalis and
strophanthus may be used alternately. Ten minims of the tincture
of digitalis may be given hypodermically every four hours, and five
minims of the tincture of strophanthus also every four hours, so
that the patient shall receive his stimulation every two hours. If
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there is sudden depression or heart-failure, the nitrate or sulphate
of strychnine may be given as an additional stimulant, the usual
stimulating dose being the twentieth of a grain, which may be re-
peated in half an hour unless twitching of the muscles or other
indication of increase in the reflex excitability suggests that the
physiological limit has been reached.

The rapidly appearing endocarditis or pericarditis may be
intelligently combated with the aid of local refrigeration, an ice
bag to the precordial region being of distinct value.



CHAPRPTER VI
SPECIAL FORMS OF INFECTION

Erysipelas. — Certain forms of wound infection are sufficiently
typical to warrant special description and discussion. The first of
these is erysipelas, an acute inflammation of the skin or mucous
membranes, with infection of the lymph-channels. It is due to the
presence of one form of the organism known as streptococcus, which
develops with great speed and malignancy, the disease appearing
within a few hours of the infection. The germ invariably gains
entrance through a wound, even though this be so small that it has
escaped notice, and the disease, characterized by cedema and red-
ness of the skin, begins at this point of entrance. The patches of
redness are pretty sharply defined, and spread rapidly. Patients
afflicted with the disorder may show other patches of the inflamma-
tion at a distance from the initial site of the trouble, probably in
consequence of secondary infection.  There is always considerable
constitutional disturbance with an attack of erysipelas, beginning
with a chill or a sharp rise in the temperature, prostration, and often
nausea and vomiting. When the disease appears about a suppu-
rating wound, one of the striking features is the cessation of the
discharge, which, instead of continuing as pus, becomes a scanty
serous exudation. The healing process is arrested, not to be re-
sumed until the attack has subsided. The progress of the erysipe-
las 1s practically the same as that of an acute general sepsis, varying
in virulence according to the activity of the invading germs and
the resisting power of the individual, and gradually abating if the
case is to result favorably. With the disappearance of the local

Qo
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inflammation there is epidermal desquamation. Relapses are far
from infrequent, and should be guarded against by scrupulous care
at each dressing, and at all manipulations about the wound.

Treatment. — The general treatment of erysipelas should be very
much the same as that of acute sepsis, z.¢., nutrition and stimulation
to tide the patient over the dangerous period. (See Chapter V.)

Locally, a solution of ichthyol in collodion, from ten to twenty
per cent.,, may be painted upon the reddened areas, while a girdle of
mercurial plaster about an inch wide should surround the patch.
If the disease is confined to one of the extremities, this belt of plas-
ter should surround the limb at a point above the infection. If no
ichthyol-collodion is to be had, a wet dressing of the acetate of
aluminium solution should envelop the entire affected part. (See
p. 12.)

The greatest caution should be observed, while the surgeon is
treating a case of erysipelas, that the disease may not be carried to
the wounds of other patients. A covering of some kind, such as a
linen duster or a clean night-shirt, should be worn over the street
clothing, and should be kept at the house of the patient, to be
donned whenever the sick room is entered. The surgeon’s hands
should be thoroughly washed and disinfected when the dressing i1s
finished, and, in the event of his being called to perform other
surgical work, antiseptic precautions must be redoubled. If rubber
gloves can be procured, they should be used in all manipulations
about the infected wound, and in spite of this the washing and dis-
infection of the hands should be carried out as if no such protec-
tion existed,

Phlegmon. — When acute infectious inflammation takes place in
the cellular tissues, dissecting the structures away from each other,
and spreading rapidly along the lines of the least resistance, the
condition is called phlegmonous. It is frequently caused by strep-
tococci, though not necessarily the same variety which is looked
upon as the bacillus of erysipelas. The disease is sometimes
spoken of under the name of suppurative cellulitis. The process
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is usually an intensely virulent one, causing great destruction of
tissue and the formation of much pus. Clinically the disease is
recognized by an acute onset with great pain, tenderness, and swell-
ing, with infection of the neighboring lymph channels and nodes.
Redness or duskiness of the skin appears when the inflammation
is near the surface. Fever, prostration, and the usual signs of
septic infection also mark the progress of the malady.
Treatment. — The treatment of phlegmon is comprised in one
word, drainage. A sufficient number of incisions must be made to
admit of thoroughly emptying every recess, and a careful watch
must be kept for the formation of other cavities, for the pus will
burrow in any direction between the fascie. According to the
size and conformation of the suppurating area the drains must be
of tubing or of gauze or other absorbent material. When the in-
fection is in a part of the body where the appearance of cicatrices
is a matter of indifference, the incisions should be ample, and
gauze packing should be the method of choice in accomplishing
drainage ; while if the disease affects exposed parts, the incisions
may be smaller and more numerous, drainage by tube being then
required. In deciding where the openings should be made, it is
well to make the first cut at the most prominent part of the phleg-
mon, and to explore the depths with the finger, or with a blunt in-
strument, such as a large-headed probe, which should be pushed
into the cavity to a distant point, and then turned so that its ex-
tremity may be palpated through the skin. Here the end of the
instrument may be cut down upon, and pushed completely through,
the counter-opening being thus made. Starting at this point, it may
be possible to discover other recesses which must be opened in the
same way. It is not always as easy as one might think to insert a
drainage tube or a gauze fillet into such an opening, so it is best
to fasten the drain by tying it to the probe on its emergence, so
that it shall follow the instrument on its withdrawal. If the phleg-
mon affects an extremity, the operation may be rendered much
easier by the application of a rubber constrictor above the diseased
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area, so that hemorrhage may not obscure the field. In this way
the pus channels may be quite easily followed up and thorough
work performed. Most of the redness or duskiness disappears
within a few moments after the operation. When this is not the
case, erysipelas should be suspected.

[t 1s necessary to apply soaking wet dressings after these opera-
tions, and daily irrigations should be practised, in order that the
infectious discharge may be removed as expeditiously as possible.
Indeed, when the suppuration is very profuse, it is best to change
the dressings more than once a day. Sloughing tissues must be
removed as soon as they are detached. When the wound secre-
tion becomes serous or viscid, convalescence may be recognized,
but it must be understood that retention of secretions at any point
will cause an exacerbation of the symptoms, and, in fact, a kind of
relapse of the original trouble. When an opening persistently
refuses to heal after an operation for phlegmon, there is probably a
piece of dead tissue at the bottom of the sinus.

Abscess.— An abscess is a circumscribed collection of pus in
the tissues of the body, limited by a wall of inflammatory tissue.
It becomes larger and larger and tends to rupture through the skin
or into one of the cavities or spaces of the body. When the pus
breaks through its confining wall into one of the natural cavities, it
infects the lining membrane, causing disturbance more or less grave
according to the importance of the part invaded and the virulence
of the infecting pus. If the abscess breaks into the inter-fascial or
inter-muscular spaces, it becomes a phlegmon.

There are various germs which may be the cause of abscess, the
most common forms being those known as staphylococel.  They
are found in groups or clusters, and not in chains like the
streptococcl.

The presence of an abscess is recognized by the appearance of
a localized swelling, which is at first hard and brawny, becoming
softer and fluctuant as its size increases. Redness of the skin
appears when the pus approaches the surface, but unless the abscess
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is very superficial from the start, the condition should be recog-
nized without this sign. Abscesses are nearly all very painful
and tender, the exceptions being certain chronic varieties usually
due to tuberculosis, The pain of an acute abscess is of a dull,
throbbing character, and it is accompanied by constitutional dis-
turbance, such as chill, fever, loss of appetite, and other indications
of septic absorption. The pain is in proportion to the density of
the inflamed tissue, and depends also upon the anatomical location
of the pus. Thus, a bone abscess causes far more acute symp-
toms than suppuration in a lymph-node, and an abscess of a part
which is well supplied with sensitive nerves is more painful than
one where these nerves are comparatively few. As examples may
be mentioned the intense agony of infections at the finger tips and
the duller pain of ischio-rectal suppuration. When an abscess
approaches the surface, and by the wedema of the skin and the
superficial fluctuation, shows signs that it will open, it is said to
be pointing.

Treatment. — Abscesses, especially of the acute variety, are to
be treated by evacuation and drainage at the earliest possible
moment after the diagnosis is made. If the process is superficial,
ample incision with a scalpel will be sufficient; but when the col-
lection of pus is at some distance from the healthy surface, its safe
evacuation becomes more of a problem. A careful dissection
should be made down to the abscess wall and then, after covering
important uninfected tissues with gauze to protect them from con-
tact with the pus, an aspirating needle attached to the syringe
should be plunged into the abscess. Having ascertained by draw-
ing the piston that we have entered the pus cavity, a grooved
director or some similar instrument is forced in alongside of the
needle. The closed blades of a slender dressing-forceps may now
be inserted along the director and then separated, at the same time
withdrawing the instrument. The abscess wall is thus torn by
blunt force, and there is comparatively little hemorrhage, while the
opening can be made any desired size. Drainage should be se-
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cured by two tubes, one of which should be fenestrated at the end
alone, while the other has openings along its entire length. Irriga-
tion should be practised through the tube having the openings at
its end so as to insure the fluid's reaching the cavity, the return
flow being through the other
tube. (Fig. 57.) The first
dressings may be dry, espe-
cially if there is much oozing,
but the later ones should be
wet. Abscess of various re-
gions will be spoken of in the
chapters on Regional Surgery,
Furuncle. — A furuncle or
boil is a local inflammation of
the skin, nearly always begin-
ning around a hair follicle, F16. 57.—The arrows indicate the course of the
and terminating in suppura- i
tion with the casting off of a necrotic plug. Boils are commonest
where the skin is thick, the circulation sluggish, and, naturally, where
there 1s a growth of hair. The back of the neck, the back, the nates,
the ulnar portion of the forearms, and the nostrils are the parts
most generally affected. Staphylococci commonly cause the in-
fection, and the microbes are often carried by the hands to com-
paratively distant parts of the body. while the neighborhood of the
original infection becomes almost invariably the seat of a crop of
boils. There is considerable local pain and some constitutional
disturbance with the infection. The lymph-nodes in the neighbor-
hood are enlarged and tender, and there 1s often considerable

cedema of the surrounding tissues,

The appearance of a furuncle is that of a red, angry-looking
conical elevation with a pustular point at its apex. On gentle
pressure there is pain, and if the epidermis at the apex has been
removed, a drop of pus or sero-sanguinolent fluid exudes. If the
furuncle is quite well developed, there may be a little crater-like
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opening at the top through which the slough may be seen and,
if it is not too large, expressed.

Treatment. — \When a furuncle develops with great rapidity, or
when, in spite of the usual little crater which has formed, the open-
ing is insufficient, incision is the proper treatment. The region
about the furuncle should be shaved, using the razor in the direc-
tion of the crater and not away from it, so that infection may not
be spread to healthy parts. Care should be observed, too, that
when the incision has been made, none of the discharge shall be
smeared over the surrounding skin. Indeed, where the patient
has shown a tendency to furunculosis, a coating of vaseline or
zinc ointment should be spread upon the skin before making the
incision. The injection, with a fine needle, of a minim or two
of the eucaine solution along the line of the proposed cut will ren-
der the little operation painless, while the insertion into the wound
of a strip of gauze impregnated with orthoform will prevent the
subsequent pain and soreness. A crucial opening well beyond the
limits of the necrotic plug will usually sufhce.

The first dressing after the incision of a furuncle should be wet,
the acetate of aluminium solution being well suited to the purpose.
When the slough has come away, a dry dressing will hasten the
healing. A patient having shown a tendency to furunculosis should
receive general as well as local attention. The bowels should be
regulated, the nutrition improved, and the urine carefully examined
especially as to the presence of sugar. It is supposed that furun-
cles are caused by the infection of hair-follicles already irritated by
the presence of some toxic substance, which in a perfectly healthy
organism should be eliminated by the skin and kidneys. Mono-
sulphide of calcium, perhaps because of its elimination by the
skin, has been found of value in preventing recurrence of the
trouble as well as in favorably modifying its course. The dose
is from a quarter to a half grain four times a day, and it should
be used for a number of weeks after the disappearance of the
boils.



CARBUNCLE Q7

Carbuncle. — The importance of this infection is frequently un-
recognized until the disease has assumed truly alarming propor-
tions. It occurs, more commonly, in the old and in individuals
who are broken in health. Men are oftener affected than women.
[ts onset is marked by chill, fever, and other signs of septic infec-
tion, together with the appearance of a hard, somewhat elevated,
red or dusky swelling at one of the locations where furuncle might
be expected. The induration gradually spreads, the tissues becom-
ing brawny at first and later softening over a considerable area,
where gangrene of the skin takes place with the formation of numer-
ous openings, which discharge pus, and through which sloughing
tissue may be seen. The pain and tenderness are not as great as
would be supposed from comparison with the furuncle, but the
constitutional symptoms are much severer, the patient rapidly de-
teriorating in strength and general condition, until he passes into
a septic state more or less profound, often terminating in death.

The necrosis may be quite extensive, taking in the skin, the sub-
cutaneous tissue, and even the muscles, fascize, and other structures.

Treatment. — This must be by the immediate and thorough re-
moval of the septic focus wherever possible. (See carbuncle of the
lip, Chapter VII.) The patient should be fully anasthetized. The
instruments required are a sharp scalpel, a stout pair of scissors,
a stout mousetooth-forceps, several artery-forceps, besides ligatures,
sponges, and the dressings. Strips of gauze should be prepared to
be used as tampons to stop the bleeding, which is often very con-
siderable. An anmsthetist and at least one other assistant will be
required. As soon as the patient is narcotized, the region should
be washed and shaved, but not scrubbed with a brush. If the car-
buncle is not too large, the entire diseased area may be excised
with a circular sweep of the knife. Very large carbuncles cannot
thus be removed, and so the operation must be modified. With the
scalpel a free excision of the sloughing tissues should be made by
means of a circular cut through the brawny infiltrated portions
down to the healthy structures beneath, the assistant packing the

H



Q5 IMPERATIVE SURGERY

cavity as soon as he can after the removal of the slough. Since
the necrotic portion is of an irregular shape, it is probable that
there will be more sloughing tissue at the periphery of this first
incision. Other incisions should then be made radiating from the
first circular one to such a distance as may be necessary to make
sure that perfectly healthy tissue has been reached. Each incision
must be packed by the assistant as soon as it is made, and unless
a really very important vessel has been divided, it 1s not necessary
to secure the bleeding points with forceps. The larger masses of
necrotic tissue may be cut away, but as long as the radiating inci-
sions have extended into healthy tissues throughout their enfire
depth, ending in the healthy skin, there is little probability that the
disease will not be checked. On account of the hemorrhage it is
best to make pressure over the wound for some minutes, and then
to apply a firm, dry dressing for several hours, when it may be
removed down to the packings, and a wet one substituted. The
packings should be removed in forty-eight hours, and the wound
carefully explored, gentle pressure being used at the edges in order
to ascertain whether there is pocketing at any point. All recesses
should be packed and the wound again dressed wet. If at any
time pockets form which cannot well be drained from the original
opening, counter incisions should be made without delay, for unless
it has been possible actually to rémove every bit of the disease at
the time of the operation, the sloughing process may extend and
the sepsis continue. As a rule, the operative procedure is at once
followed by the abatement of the symptoms, even the pain disap-
pearing. To be sure, an enormous granulating wound is left which
1s slow to heal, and which may even require skin-grafting or some
other plastic procedure to hasten its closure, but the sepsis which
has jeopardized the life of the patient is in most instances over-
come within twenty-four hours after the operation. When the
granulating wound no longer shows signs of pocketing, it may be
dressed dry or with some oily substance, such as the balsam of
Peru and castor-oil mixture.
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Malignant Pustule. — This frightfully acute infection is caused
by the anthrax bacillus. It is usually contracted by man from con-
tact with diseased animals or the skins of those animals which have
died of the disease. The infection is found oftenest in cattle and
sheep, and the germ may retain its virulence for a very long time,
so that contact with an old and dried skin once harboring the
bacilli may cause the appearance of the.disease in man. General
infection from malignant pustule is ushered in by a chill and great
prostration, the patient apparently becoming critically ill imme-
diately. There appears at the same time a small pustule, usu-
ally situated upon the hand, arm, or face, surrounded by a large
and angry-looking areola of red or dusky indurated tissue. There
1s rapid infection of the lymphatics, and the general sepsis assumes
grave proportions, often terminating in the death of the patient.

Treatment. — The most radical measures are necessary as soon
as the diagnosis 1s made, if we hope to prevent the general infec-
tion, and since the making of incisions is associated with the
danger of carrying the germs into the blood, it is wisest to excise
the entire pustule with the aid of the cautery, remembering that
if any infected tissue is left, the immediate general spreading of the
poison is to be feared. General stimulation and the nutrition of
the patient must be carefully attended to, the lines followed out
being those laid down in the chapter on sepsis. At the same
time the intense virulency of the infection should be sufficient
reason for the exercise of the greatest precautions, in order that
the disease may not be transmitted to others, especially those
who are in attendance upon the patient. All dressings should be
burned, and all discharges from the body carefully disinfected with
mercuric bichloride solution one to five hundred.

Acute Osteomyelitis. — This is a disease of childhood and carly
adult life, though it is not unknown in individuals of riper years.
As its name implies, it is an infection of the bone-marrow, but the
virus may gain entrance to the system through a wound, often a
minute one, at a distance from the bone which forms the seat of
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the principal infection. Staphylococei and streptococer are usually
the infecting organisms. The disease may appear shortly after an
injury to the bone such as a fall or blow, or it may come on without
assignable cause. The long bones at or near the epiphyses are
the ones oftenest affected, but no bone in the body is immune.
The picture of this disease is one not easily forgotten; and yet
osteomyelitis is often enough mistaken for acute rheumatism, and
on account of delay in instituting the proper measures the patient
is permanently crippled or even loses his life.

Symptoms. — The disease begins with pain of a dull, boring
character generally near a joint. At first there is no swelling, in
fact no objective sign; but later the entire limb shows an increase
in girth, with, however, no change in the color of the integument.
The pain increases, and the affected part becomes exquisitely tender
to the touch, even the gentlest manipulation eliciting expressions
of agony and fear. There is severe prostration, with elevation
of temperature, often as high as 103° or 104°, with or without a chill.
The symptoms of sepsis increase more or less rapidly but steadily,
so that within from three to four days most of the classic constitu-
tional signs are present, while the part affected is enormously
swollen, the skin being glazed and cedematous, but without redness
or duskiness. There are no fluctuating areas. The lymph nodes
anatomically connected with the part are swollen, but not very
tender. If the disease affects a portion of the bone which is
near a joint, some arthritic effusion may be noticed, and all motion
of the limb or of the joint is resisted by the patient on account
of the excruciating pain. Sometimes two or more foci of disease
appear, either simultaneously or in quick succession, in the same
bone or in different ones, and then there is still more likelihood
that the disease may be mistaken for rheumatism, especially if
the multiple foci are at or near joints. The characteristic anxious
expression of the septic patient’s face, together with the history of
the failure of the usual antirrheumatic remedies, should be sufficient
to put one upon his guard. The presence of albumin and casts in
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the urine is another point in the differential diagnosis, which is
very frequently overlooked.

The progress of acute osteomyelitis, when proper treatment is
delayed, is toward the formation of central abscesses involving more
or less of the marrow-canal, and resulting in necrosis of the bone
and perforation of the abscess through the cortex, so that the peri-
osteum, already inflamed and thickened, is dissected away from the
bone. Later the periosteum is perforated and there forms a phleg-
mon, often of' enormous size, which finally, if the patient survives,
perforates the skin.  To be sure, one does not often see this course
of events where a large bone, such as the femur or the tibia, is in-
volved, but in osteomyelitis of the terminal phalanges the sight is
not uncommon; the affected bone being so small that, though the
sepsis is often quite severe, the patient, and sometimes, alas! the
physician, thinks that he can avoid an operation by the procrasti-
nating poultice. When a large bone is diseased, the symptoms be-
come so grave, that however unwilling he may at first have been,
the patient finally secks surgical aid, and is operated upon before
the whole gamut has been run.

Treatment. — In order to reach the septic focus, it is necessary
to cut down to the bone by an ample incision, and to chisel into
the medullary canal. Nothing less is worth dignifying by the
name of scientific therapy. The operation will, of course, require
the aid of full anzesthesia, unless the bone involved is a very small
and easily accessible one, when local deadening of sensation may
in some cases suffice. For operation in a case of osteomyelitis
of a large bone, there should be at least two assistants besides the
anaesthetist. The instruments required are: A scalpel, a pair of
large sharp retractors, a pair of large blunt retractors, six or eight
artery-forceps, a pair of scissors, a stout dressing-forceps, a peri-
osteal elevator, a small and a medium sized chisel, a small and a
medium sized gouge, a hammer or mallet, a large and a small
stoutly made sharp spoon, and a probe. The usual needles, liga-
tures, sponges, and dressings will also be required, as well as an
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elastic constrictor or stout rubber tube to stretch around the limb,
to produce artificial anemia.

If the disease affects an arm or a leg, the extremity should be
held for a few moments in the vertical position so that it may, to
a certain extent, empty itself of blood, and then the rubber con-
strictor should be applied tightly enough to stop the pulsation of
the arteries at the wrist or ankle, the rubber being held in place

Fi, 58. — Applying rubber tube as a constrictor.

by a bandage. (Fig. 58.) In winding the constrictor about the
limb, the inclusion of folds of skin between the turns of rubber
should be avoided. The part to be operated upon should now
be placed in sueh a position that the incision will come uppermost,
and it should be supported wpon a firm cushion, which may be
improvised by covering several pieces of board, each about an
inch thick, a foot wide, and of a length suitable to the purpose,
with a layer or two of blanket, covered, in its turn, with towels
which have been wet with sublimate solution, one to one thousand.
The disinfection may then proceed according to the rules laid
down in Chapter 111, page 43. After the disinfection, all soiled
towels should be removed, and replaced by fresh ones.

The primary incision should be ample, and the dissection
should proceed rapidly down to the periosteum, avoiding impor-

R
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tant nerves and vessels. When dealing with disease of the tibia,
the incision may be in front where the bone is superficial; when
operating upon the femur, it may be through the fascia lata along
the outer side of the thigh. The humerus may be advantageously
reached by an incision along the outer side of the arm, taking
care to avoid the musculo-spiral nerve; the ulna through the
ulnar portion of the forearm where the bone lies superficially, and
the radius by an incision which keeps rather behind than in front
of the supinator longus. Wounds about the forearm in general
are much less liable to cause troublesome cicatrices when they
avoid the flexor aspect of the limb.

Having exposed the periosteum by thorough retraction of the
soft parts, this membrane should be incised. It will probably be
found thickened and succulent, bearing much the same relation
to normal periosteum, so far as thickness and texture are con-
cerned, which an orange peel does to the skin of an apple. If
the disease has been attacked early, however, the periosteum may
not yet have had time to become thickened, and may seem normal
or nearly so, though it is peeled from the bone with abnormal
facility. If the infection has proceeded for a long time, or if the
disease has been rapid and severe in its progress, pus may be
found beneath the periosteum, which has already been dissected
away from the bone by the suppuration, and if the case happens to
be a neglected one, there may be a phlegmon which will be en-
countered as soon as the first incision through the skin is made.
In any event it is necessary that the medullary canal of the affected
bone should be opened, or the operation will be but half done,
and the sepsis will not be checked. The periosteum, if adherent,
should now be peeled away from the bone with the aid of a
periosteal elevator, and the bone itself should be thoroughly ex-
posed by retractors held by the assistants, The cortex of the bone
should now be chiselled away by outlining the part to be removed
with the corner of the chisel, and then cutting out the piece with
the gouge, so that it can be raised from the abscess cavity beneath
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like the lid from a box. Fig. 29.) If the culu-r:t'.ir-n has been a

ery timely one, the marrow mav not contain actual pus, but 1t will
be noted that there is less bleeding than when normal bone-marrow

. 1 ) " 1® L 1 1 “11
15 exposed, and an abnormal amount of fat 1in hquid globules will

be seen. This condition 1s TRl rr[-[|'|1 encountered. however. because
"|"”-'-”i-:1l‘- in these cases 1s more |I|'L'f|lh'11‘.h done too late than too
early. Usually a cavity containing pus will be met with, the ab-
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more healthy parts of the medulla. The softened and diseased
portions of the marrow are now to be removed by scraping with
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myelitis, is one which may be described as boat-shaped. If the
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synovial cavity is accidentally violated, the opening should b

wiped 1immediate ly with a sponge wet in bichloride solution, one

to one thousand, and then shut off from the -1-;|r'.i;' cavity bv a

5 yn | oS ] . ] . | (=2 : ] \

caretully placed gauze packing. During the progress of the chisel-

IIng an assistant should. with torceps, pick out all loose splinters
: ;

well flushed out with an .=.I‘.1'l--;||'.it' solution, not only for purposes

One, and wnen 511" -'|':'IllZI~-I| 15 'I]I'.i'-}]tl.i l1I|'.' l.in!-'.*. -|1=Il.lr| |..\-

of disinfection, but also to get rid of the débris. In order to

ascertain whether any wvessels have been injured which might
require ligation, the limb may be “milked” toward the wound,

when the mouth of each vessel will be disclosed by the appear

ance of a httle spot of dark blood.
The cavity in the bone may now be packed, and the greate

part of the wound in the soft parts should be similarly treated,
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though a few sutures at the ends, where the incision is much longer
than the cavity in the bone, may be permitted. If phlegmon
existed, counter-incisions must be made, and the soft parts drained
with the aid of gauze or tubes.

The first dressing should be dry. The entire limb, with the
exception of the fingers or toes, should be enveloped in thick rolls
of gauze or cotton and bandaged from below upward, very firmly
and neatly, so that pressure shall be even and strong, and the influx
of blood to the part, when the elastic constrictor shall have been
removed, to some extent controlled. Otherwise the hemorrhage
may wash out or loosen the packings. When the dressing is com-
pleted, the limb should be well elevated and the constricting band
removed. After a few seconds, or at most within two or three
minutes, there should be such a return of blood to the part that
the fingers or toes exhibit a marked hyperaemic blush, which in
the course of half an hour or an hour will gradually subside. The
limb should remain for several hours in its elevated position.

The nurse or attendant should be ordered to watch the dress-
ing in the region of the wound for the appearance of hemorrhage
or other discharge, and when possible the patient should be so
arranged in bed that the part which was operated upon shall
remain in sight, It is also necessary to observe that portion of
the dressing which is lowermost, as the patient lies in bed, with the
part elevated, for blood will often run down underneath the dress-
ings, appearing not thmugh the portion covering the wound, but at
the edge of the bandage. If a little blood or bloody serum shows
through the dressings, a piece of dry gauze should be pinned or
bandaged over the spot, but unless the discharge is very profuse, it
will not be necessary to redress the wound for from twenty-four to
forty-eight hours, when a wet dressing should be applied. The
best reason for a change of dressing in cases of this kind is the
continuance of the septic symptoms, or, perhaps, even an exacerba-
tion. Occasionally, in spite of the most painstaking and consci-
entious work, the sepsis remains unchecked. If now the disease

g -
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seems to depend upon the presence of a single focus of infection,
and the symptoms threaten life, the entire affected part should be
ablated as a life-saving measure. And indeed, even if it seems
that with long-continued treatment the part might be saved, it is
not the part of wisdom to make the attempt in the interests of con-
servative surgery, if there are not good grounds to suppose that the
patient will survive the experiment. The question may be a most
difficult one, and in its solution the wisest and most experienced
may err.

After the first change, the wound should be dressed as often as
may be necessary to keep the parts clean and clear of the irritating
discharge. If the bare bone becomes covered with granulations so
that the probe no longer detects it, healing will probably progress
uninterruptedly, but if the bone will not cover, it is probable that
more or less of it will necrose, and another operation may be re-
quired for its removal. When the entire wound is granulating, and
the discharge has very much diminished or has become stringy
or serous, dry or oily dressings should be employed to hasten
cicatrization.

Acute osteomyelitis treated in the way which has just been
outlined will not only give the patient the best chance of recovery
from the life-threatening sepsis, but, if the operation is performed
early, it will often prevent permanent crippling from necrosis of
bone.

Acute Suppurative Arthritis. — Suppurative inflammation of the
joints may be due to infection from within, brought to the region
by the blood current, or it may be caused by direct extension from
adjacent inflamed tissues, or by direct infection from without, through
injuries actually invading the joint-cavity. In any case, the condi-
tion of acute intra-capsular suppuration is shown by the presence
of great tension with deforming tumefaction, and, later, redness of
the surface. There is severe pain and great tenderness on the
slightest manipulation of the articulation, which is held at an angle
varying with the joint involved, the position being that at which
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there is the greatest joint capacity, so that the sensitive and dis-
tended synovial sac may be stretched as little as possible. There
is always considerable sepsis with acute inflammations of this kind,
varying with the virulence of the microbes, the resistance of the
individual, and the magnitude of the joint.

Diagnosis. — Early recognition of the affection 1s not always
easy, because of its resemblance to acute articular rheumatism. The
severity of the symptoms, referred, usually, to a single joint, the
failure of antirrheumatic remedies, the high degree of the sepsis,
and, when it can be obtained, the history of an infecting injury, will
be aids in determining the character of the trouble. It may, how-
ever, be impossible from the signs and symptoms alone to determine
whether we are dealing with a rheumatism or an acute suppuration,
The aspirating needle should in these cases be employed to settle
the question. It is needless to say that the aspiration should be
performed with the strictest attention to asepsis, for it is quite pos-
sible to carry suppurative infection into a joint affected by some
other form of inflammation. Just as much care should, therefore,
be observed in performing an aspiration as when the gravest sur-
gical operation is to be undertaken. The disinfection should be
thorough, and, as an additional precaution, a minute incision should
be made with a scalpel through the skin where the distended joint
seems nearest the surface, and a good-sized aspirating needle should
be passed through this incision, so that germs from the sub-epi-
dermal layers of the skin shall surely not gain entrance. Having
thus ascertained the presence of pus in the joint, the proper treat-
ment will be drainage of the articular cavity.

Drainage of Suppurating Joints. — After the pus has been found
by the aspirator, one attempt is justifiable to wash and disinfect the
joint without actual incision, this procedure being more likely to
succeed in children than in adults. Accordingly, the needle which
was used in aspirating may be left in place, and another and larger
needle, or even a small trocar and cannula, introduced into the joint
at another point, preferably opposite the original one. With a
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sterile hand syringe or irrigator, normal saline solution should be
injected through the first needle, so that after distending the articu-
lation 1t shall escape by the counter-opening, and when the fluid
comes out clear, a half-ounce of five per cent. carbolic solution may
be injected and by gentle massage’ carried to all parts of the juilti'.
when the saline solution should be again employed in order to wash
out the carbolic, which, especially in children, may be absorbed and
give rise to toxic symptoms.  If the patient is a very nervous or sensi-
tive individual, general anasthesia may be required for this proced-
ure, but in some instances, especially where the joint involved is
not a large one, no anasthetic is necessary,

When the little operation is completed, the entire limb should
be thickly enveloped with a sterile absorbent and elastic dressing,
the region of the joint and the parts distal to it being especially
well compressed, and the entire limb immobilized with the aid of
wooden splints or plaster of Paris. If the symptoms subside after
the joint irrigation, the dressing may be left in place for several days,
when 1t may be changed for a lighter one, keeping up the fixation
for at least a week longer, when gentle passive motion may be
commenced. If, however, there seems to be no improvement, or if
the amelioration is but transitory, more radical methods of drain-
age must be employed.

For the operation of incision and drainage of a joint, the patient
must be fully anaesthetized. One assistant besides the anasthetist
should be at hand. The instruments required are a scalpel, two to
four artery-forceps, a pair of scissors, a pair of dressing-forceps, a
large-buttoned probe, a pair of small sharp retractors, drainage
tubes, and an irrigator or hand syringe. Ligatures, sponges, and
dressings must not be forgotten. The location of the openings
must, of course, depend on the joint implicated.

Shoulder. — In the shoulder the first incision should begin at
the anterior part of the acromion, proceeding downward and par-
allel with the fibres of the deltoid. The dissection should be a
careful one, and, with the aid of retractors, as much as possible
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should be done under the guidance of the eye. A blunt dressing-
forceps should be forced, by way of the articular opening, through
the capsule at the back of the joint to the skin, where a counter-
incision made on the instrument as a guide will allow it to be ex-
truded. A drainage-tube placed between the open jaws of the
forceps may now be seized and drawn through the joint, where 1t
must remain until the diminished discharge will permit its removal.
The cavity should now be well flushed out through this tube, a wet
dressing applied, and the joint fixed by a firm bandage. Daily
inspection and palpation of the region is necessary after the
drainage of any joint until healing is fully established, in order
that no pocketing of pus may take place.

Elbow. — This joint requires no additional directions as to treat-
ment, except that it may be reached by incisions at either side of
the olecranon. The dissection at the inner side must be particu-
larly careful, in order that injury to the ulnar nerve may be avoided.

Wrist. — The only additional suggestion necessary in discuss-
ing drainage of this articulation is that incisions should be made
where the joint distention appears most prominently, but that
the flexor aspect is to be avoided if possible. The joint should
be fixed in a position of partial extension, the fingers being at first
included in the splint.  The splint should be so padded that the palm
shall be supported, and the fingers allowed to assume partial flexion.

The Hip. — Acute suppuration of this joint is, fortunately, far
from common. A single incision is usually sufficient to drain it.
The instruments and assistants will be the same as those enumer-
ated above, but the retractors must be large and there should be at
least half a dozen artery-forceps. After the patient has been an-
asthetized, he should be laid upon the sound side, the flexed knee
of the diseased side resting on a hard pad or pillow. The inci-
sion should begin at a point midway between the anterior superior
spine of the ilium and the greater trochanter, and should extend
toward the posterior portion of that landmark. On reaching this
point, the incision may turn forward into the axis of the thigh,

el o o — e s a— .




EXTEMNSION APPARATUS [ 11

extending so far as to bring the trochanter at the middle of the
wound. The dissection should be a careful one, and all bleeding
checked as the operation proceeds. The capsule having been
opened, the _.:IIEII'. should be thoroughly washed out with a stream
from the i]'l';_:_txnnn'_ and -ll':Li*.1.1:_;r-[lL'rn-~ inserted. No sutures
should be put in, the entire wound being packed with gauze and
dressed dry. A firm spica bandage of the hip completes the

4]|'u-r~r5|1g. The [hlli-;-:wl should now be put to bed and an extension

applied. This may be done in the following manner: having
cut pieces of adhesive plaster, preferably of the kind known as
“ moleskin,” into strips or bands two and a half to three inches
wide, and long enough to reach from the hip to five or six inches
hevond the sole. they should be slit as shown in Fig. 61 and

neatlv anplied to the limb with the aid of a flannel roller band

ace in such a manner as to avoid, as far as possible, all folds o
= ; .I 3 3 5 " ¥
creases which might irritate the skin,  The foot shou d be band-

aoedd i|=_ such a way that the plaster hll'i]lh shall not touch the
= ' - -
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patient’s skin at the ankle, the flannel bandage preventing. (Figs.
61 and 62.) A stout cylindrical stick about half an inch in diam-
eter and notched so that it will not slip out of position, should now
be slipped through the openings made in the folded ends of the
plaster which project beyond the sole. To the middle of this stick
a stout piece of twine is tied, the other end of which is passed
through a pulley fast-
ened to the foot of the
bed, and 1s tied to a
weight which swings
clear of the floor.
This weight may con-
sist of a shot bag or
two or more smooth-
ing-irons, so that it

shall weigh between
seven and twelve
pounds, according to the weight and strength of the individual.
(Fig. 62.) The foot of the bed should be elevated about two inches,
so that there will be less tendency on the part of the patient to
slide downward. When the dressings are changed, the weight
should always be lifted gently. If the muscles are suddenly re-

Fic. 62, — The weight is supplied by a bottle of shot.

leased, there may be spasm and pain. The extension must be kept
up until the patient is well, and even then it may be necessary for
a time that he should wear an extension splint, .
The Knee.— This 1s a large and complicated articulation, and in
order that it may be thoroughly drained, from four to six incisions
may be required. The operation is, however, a simple one. The
first incision should be made where the joint appears nearest to
the surface on either side of the patella, and then, with the aid of a
dressing-forceps or a blunt probe, other incisions for counter-drain-
age may be made at cach side of the posterior part of the joint,
taking care that the external popliteal nerve shall escape injul'},'.
Two other incisions may be made if it seems advisable, above the
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first two and opening into the quadriceps bursa. The knee cannot
be drained through the popliteal space. Red-rubber drainage-tubes
should be employed when it is possible to procure them. After the
operation, the entire limb must be fixed or there will be great pain.
At first the position may be at a slight angle, which may be man-
aged by bandaging the limb upon a double inclined plane. If the
drainage has been successful, the knee may be gradually straight-
ened, and a removable plaster of Paris splint may take the place of
the inclined plane. If, after thorough drainage by this method, the
septic condition of the patient seems still to be unchecked, one more
attempt may be made to save the limb. This consists in the wide
laying open of the joint by an incision in front, below the patella,
cutting all the anterior structures of the articulation and the crucial
ligaments, removing the patella, and opening the quadriceps bursa
by a wvertical incision. The whole joint is thus exposed and the
wound packed, the limb being bandaged at a right angle. If after
the operation it appears that the procedure is to be a success and
the sepsis is overcome, granulation of the entire wound sets in, and
then the limb may once more be straightened. A stiff knee is, of
course, the result.  When even this method has failed, the patient
still remaining septic and losing ground, amputation through the
thigh above the limits of local infection must be performed.

The Ankle. — Two incisions will suffice at first, but if the suppu-
ration goes on in spite of these openings others must be made wher-
ever increasing pain and tenderness demand it. The primary
incisions should be parallel with the tendons at places where the
joint seems most superficial, counter-openings being also made.
During the after-treatment the foot must be kept at right angles
to the leg by a removable plaster of Paris splint. (Page 162.)



CHAPTER VII
REGIONAL SURGERY. THE HEAD

Lacerations of the Scalp. — These wounds usually bleed very
freely, both on account of the vascularity of the region,and the fact
that since so little soft tissue overlies the bone, injuries inflicted by
blunt force resemble incisions. The treatment is, first, hemostasis,
then disinfection, and finally closure of the wound with or without
drainage according to circumstances. In practising disinfection
of this region, shaving should on no account be omitted; for the
scalp is a locality where erysipelas is frequent, and where it is
doubly dangerous on account of the liability of the extension of
the infection to the cranial contents by way of the lymphatics and
the veins.

As to the closure of scalp-wounds, it may be said that those
which run parallel to the sagittal suture seldom or never require
stitching even when they are very long, simple pressure by a dress-
ing being sufficient to keep the lips of the wound together, while
suture will be necessary when the injury is transverse, cutting
across the fibres of the occipitofrontalis muscle, which, contracting,
tend to separate the lips of the wound. Sutures judiciously placed
will check much of the hemorrhage by embracing the bleeding
vessels, so that only the larger ones will require ligation.

The healing power of the scalp is very great, so that even the
severest lacerations amounting almost to actual scalping will do
very well, if the parts are disinfected and held in their normal
position. No portion of the scalp should ever be cut away until
it has certainly necrosed.
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Unless it is considered very improbable that the wound will
escape infection, it i1s best not to drain scalp injuries at the first
dressing, but to do everything possible to obliterate all dead spaces
by a firmly and neatly bandaged elastic dressing. If, then, suppu-
ration occurs, it will be limited to one portion of the scalp, instead
of burrowing about between the soft tissues and the pericranium,
in what is known as the dangerous region. In cases which are not
seen until this has taken place, we sometimes encounter what is
called floating scalp, where this entire space is filled with pus which
raises the scalp from the skull. The septic phenomena are often
slight until the infection is well advanced, with the production of
marked local signs. A comparatively trivial wound, perhaps healed
externally when the patient is first seen, may have been the cause
of the trouble. The picture of the condition is a striking one, the
forehead bulging, the eyelids swollen, and the entire scalp present-
ing to the touch the sensation of fluctuation to such a degree that it
recalls a water-bed. The only treatment which will afford relief
is multiple incision at the most dependent portions of the scalp,
the openings being made in a vertical direction in the back and at
the sides, and transverse at the brow to avoid obtrusive scarring.
Drainage should be by tube, and irrigation should be practised only
at the time of operation unless for some reason there is a great
amount of retention at the change of dressings, when the incisions
should be carefully examined to see whether they are sufficient.
Wet dressings should be the only ones employed until the healing
process has been pretty thoroughly established.

Fracture of the Skull. — This accident may be the result of
direct or indirect force. An example of direct force would be a
blow with a blunt instrument directly upon the cranium, while
indirect force may be exemplified by a fall upon the buttocks, which
transmits the shock along the spinal column, causing fracture at
the base of the skull. DBesides, there is a form of fracture where the
force applied is at a point on the cranium opposite the break.
This is known as corére coup.
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Fractures of the skull, compound or simple, may be further de-
scribed, according to their form, as fissured, stellate or star-shaped,
depressed and comminuted. Penetrating and perforating wounds of
the skull, such as gunshot wounds, form a special variety. Fractures
of the cranium may affect the entire thickness of the bone or the
outer table alone, while in some instances, where the force was very
blunt, the phenomenon of fracture of the inner table without appar-
ent implication of the outer has been observed. Injuries to the skull
may involve the bone alone, or they may be complicated with lacer-
ation of the brain or its coverings. The symptoms of fracture of
the cranium may be very late in making their appearance, and the
lesion is therefore often unrecognized for hours or even days after
its occurrence. It is best not to be too positive in the diagnosis of
injuries to the head, and to be on the alert for manifestations of an
ominous character, even when the case seems to be a simple one.

Signs and Symptoms of Fracture. — When in fracture of the
vertex there is a wound in the skin, the diagnosis is comparatively
casy, but great care must be taken, if the probe is used, not only to
avoid infection by this often-abused instrument, but also to keep
from inflicting mechanical injury upon the tissues beneath the
skull.  If no open wound exists, cautious palpation should be prac-
tised over the seat of injury, when sometimes depression may be
detected.  Very frequently, however, there is an area of pulpifica-
tion of the scalp which feels very soft to the touch, and, being sur-
rounded by sharply defined edges of the hard, healthy tissues,
gives one the false impression that we are dealing with depressed
bone. Where symptoms of compression exist, it is best to be on
the safe side and to make an exploratory incision. If, however, no
evil symptoms are present, immediate operation is not demanded
even when palpation seems to indicate depression.

When palpation shows, unequivocally, the presence of fracture,
great gentleness must be observed during the examination. The
least violence may give rise to motion of the fragments, with possi-
ble injury to the soft parts beneath.
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The occurrence of hemorrhage under the conjunctiva indicates
fracture of the orbital plate of the frontal bone. Swelling of the
vault of the pharynx should cause suspicion of fracture of the
basilar portion of the occipital. Loss of the sense of smell means
injury to the ethmoidal plate, while hemorrhage with the discharge
of bloody and watery fluid from the ear indicates fracture of the
base passing through the petrous portion of the temporal bone.
The appearance of brain substance with or without cerebro-spinal
fluid at any wound of the head means that fracture of the skull
exists. Paralysis of a portion of the face, as shown by immobility
of certain muscles or the puffing out of one cheek with respiration,
means cerebral injury either actual or by compression, as does also
the occurrence of loss of vision in the whole or a part of the field.
Inequality of the pupils is also a sign of cerebral implication. It
is worth while, however, when the latter sign is observed, to note
whether the patient may be wearing an artificial eye.

Paralysis or convulsive movements in a muscle or a set of
muscles may indicate intra-cranial injury.

Deep unconsciousness from which the patient cannot be aroused
is usually a sign of compression, while unconsciousness from which
it is possible to arouse the patient, partly or completely, generally
signifies concussion, a diagnosis which is strengthened by the
occurrence of vomiting.

Gunshot wounds may be recognized by the punched-out ap-
pearance of the wound of entrance, the presence of bits of black
powder, or a burned areola if the injured person was close to the
muzzle of the weapon, and by the presence of one or more wounds
of exit, though these, of course, only exist where there was com-
plete perforation of the skull. When the skull has been struck by
a hard-cased missile from a modern rifle, it will sometimes be found
fractured and even comminuted to a great extent, but, as in these
cases death is instantaneous, the treatment will not concern us.

Treatment: Compound Fractures. — When a scalp-wound is over
a fracture of the skull, operation is the proper treatment, whether



118 IMPERATIVE SURGERY

there are symptoms of intra-cranial injury or not. Frequently
ominous symptoms do not arise for a number of hours after the
injury, and operative exploration then shows internal hemorrhage,
the disastrous effects of which might have been avoided by earlier
intervention. The removal of loose pieces of bone, together with
the accomplishment of drainage, will be strong factors in the pre-
vention of suppuration.

Operation. — Unless the patient is in a state of profound uncon-
sciousness, general anmsthesia, preferably by chloroform, will be
necessary. There should be two or more assistants besides the
anzesthetist, although, at a pinch, it is possible to get along with
one. The instruments required are the following: a razor, a
scalpel, a dozen artery-forceps or as near that number as possible,
a pair of scissors, sharp retractors, a periosteal elevator, a probe, a
stout sharp spoon, a small chisel, a small gouge, a mallet or hammer,
a stout dressing-forceps, catgut ligatures, needles and needle-holder,
sutures, etc. Rongeur-forceps may be found very useful in these
operations, although it is possible to work without them. Plenty
of very hot, sterilized saline solution should be at hand, so that it
may be cooled when needed to 110° or 115°. After the instru-
ments have been boiled in the soda solution (Chapter I11.), they must
be thoroughly rinsed so as to get rid of the strong alkali, and then
placed in pans and covered with the salt solution, for no antiseptic
whatever should come in contact with wounds where the brain is
likely to be exposed.

The scalp for several inches around the wound should be
thoroughly shaved and scrubbed, and, if it seems to be especially
dirty, it may be further disinfected with ether or alcohol, and then
washed with sublimate solution, one to one thousand, which must
in its turn be rinsed off with the salt solution. The anzsthetist
should disinfect, and the chloroform mask or ether cone should be
clean and freshly covered.

Basins of saline solution as hot as the hand can bear should
stand near, so that it may be used to check minor hemorrhage
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from the brain, which, by the way, bears high degrees of heat very
well.

The wound in the scalp should be thoroughly disinfected by
scrubbing, and by scraping with the sharp spoon. An incision en-
larging the wound in the scalp and continued in the supposed
direction of the fracture should then be made, the knife passing
down to the bone throughout its course. Artery-forceps should
grasp the entire thickness of the scalp wherever the edges of the
wound bleed, and should be left in position for the present. The
fracture should now be carefully inspected, and followed up by in-
cising the soft parts, until the limits of the injury are known. If
there is comminution, the loose fragments should be picked out
with care, so that the brain or dura may not be injured, and if this
cannot be done, because of wedging or depression, an opening
must be made in the neighboring healthy bone in order that
we may possess an unyielding fulerum from which to pry up
the fragments. This opening can be made with the chisel or
gouge, which are thoroughly safe in this region if properly used.
The instrument should be well slanted, and the mallet blows should
be light, so as to raise thin layers of bone. It will be possible to
know to a nicety just when the inner table is reached, and when
the durais exposed. Indeed, in the hands of a novice much less
likelihood exists that the brain will be injured with the chisel than
with the trephine. Having exposed the dura through an opening
beside the fracture, the elevator or a curved scissors may be cau-
tiously inserted beneath the edge of depressed bone, and, using the
edge of sound bone as a fulcrum, the depressed fragment may be
pried up and removed so that the dura may be inspected. Care-
ful search should be made for bits of comminuted bone lying be-
tween the skull and the dura, and all such should be removed. If
there is bleeding from a meningeal vessel, a suture of catgut put in
with a hemostatic needle will check it, and if the bleeding comes
from beneath the bone, no time should be lost in chiselling away
more, so that the site of the hemorrhage may be found without
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delay. The rongeur, if at hand, will be found very useful in
quickly biting away the bone for this purpose.

The extra-dural space sometimes contains the blood-clot which
has caused all the pressure symptoms. If coagula of considerable
size are found here, they should be removed and the dura inspected.
The extra-dural injury may be the only one, the membrane itself
being quite uninjured. If, however, there is no pulsation and the
dura looks dark, as if coagula were beneath, it should be incised
for exploration, the incision being later closed with fine catgut
interrupted sutures. If clots are found, they must be cleared away
with the greatest care and delicacy, the bleeding points, if any exist,
being checked by fine hemostatic sutures. Having closed the
dura, all rough bone should be smcothed with the sharp spoon, and
the scalp sutured, leaving one or two openings for drainage by
strips or wicks of gauze. When the artery-forceps are taken off
the scalp, to which they have been attached since the beginning of
the operation, only the large vessels will require ligation, since the
sutures will check the hemorrhage from the others.

If there has been laceration of the brain, only the loose shreds
should be removed. Bleeding from those encephalic vessels which
spurt should be checked by carefully placed hemostatic sutures
of fine catgut, while general oozing may be controlled by gentle
irrigations of very hot water, as hot as the hand can bear it. The
irrigation had best be done by squeezing out sponges saturated
with the hot water, and held but an inch or two from the bleeding
surface. Drainage may be by gauze, or sterilized gutta-percha
tissue, or both. No antiseptic chemical should be used when work-
ing upon the brain.

Simple Fractures. — If there is no open wound in the scalp, while
symptoms of compression with or without the physical signs of
fracture exist, exploratory operation is indicated. The incision
should be made over the suspected site of the fracture. If bone
injury is discovered, the other steps are those just described, while
if no fracture is visible, one should be guided by the severity of
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the symptoms, and the rate of their progress, as to whether or
not it is wise to open the skull in spite of the absence of external
signs of fracture. Even if the exploratory opening of the cranium
should not yield a positive observation, it may do good by reliev-
ing tension caused by an eedema-like condition, which often exists
after severe head injuries.

Fracture of the Base of the Skull. — The treatment of this serious
injury is expectant and symptomatic. The patient should be kept
in perfect quiet, sedatives or stimulants being used according to
necessity. Cold in the form of an ice bag should be applied, and
when there 1s a discharge from the ear the auditory meatus should
be kept as clean as possible, and, with this end in view, should be
frequently wiped out with a pledget of cotton, or gauze, moistened
with an antiseptic solution; but no plugging of the opening should
be permitted, for fear of damming back the secretions and interfer-
ing with drainage. The obvious presence of fracture of the base
of the skull should never prevent the careful examination of the
entire cranium for complicating fractures or other injuries.

During the after-treatment, the greatest watchfulness should
be observed in regard to the patient’s nutrition and elimination.
Paralyzed muscles should receive daily massage and passive mo-
tion, and the mental confusion and depression so often present
should be regarded as of very great importance. and should be
treated morally by cheerful and reassuring conversation. The
wound should be dressed wet and with moderate pressure, which
may be slightly increased if there is a tendency to protrusion
of soft tissue through the wound. This protrusion may consist
of brain substance or granulations, or a mixture of both. If
well marked, it is called a hernia cerebri. It may be cut off
with the actual cautery, but no attempt should ever be made
to reduce it.

Gunshot Wounds of the Brain.— When there has been com-
plete perforation of the skull, with a wound of exit larger than
that of entrance, the bullet has probably gone through entire, leav-
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ing no metallic fragments within the skull. The only treatment
which may be of benefit will be the enlarging of the wound of
entrance, with the clearing away of débris. The wound of exit
should be interfered with only for the purpose of removing loose
fragments, and cleansing the laceration of the soft parts. A thin
strip of gauze or a folded piece of gutta-percha tissue laid just
within the cranium at both wounds, and covered with a wet dress-
ing, completes the treatment, unless there are progressive signs
indicating hemorrhage or pressure from some other source.

A guarded prognosis, in any event, should be given immedi-
ately after a wound of the brain has been received; for there 1s
often a remarkable absence of alarming symptoms, and a number
of hours may pass before the supervention of coma, paralysis, or
other signs of grave cerebral disturbance. If there is a wound
of entrance but no corresponding one of exit, it may be presumed
that the nmussile is lodged inside the cranium, and probably in the
brain, and, since bullets in the brain are very apt to cause serious
trouble sooner or later, the proper treatment i1s that which is
directed toward the removal of the offending object.

Operation. — Unless the patient is unconscious, full anaesthesia
will be needed. Instruments and assistants should be the same
as those enumerated under the heading of operation for fracture
of the cranium, and bullet-forceps should be at hand as well. The
patient should be in such a position as will bring the wound upper-
most. The head should be thoroughly shaved, and the wound
of the soft parts enlarged by incision, so that the aperture in the
bone may be inspected. This should be enlarged with the chisel
and rongeur, the fragments of the inner table being removed, and
the entire opening rendered as smooth as possible. If there is
considerable hemorrhage, which seems to come from a meningeal
vessel, the point of injury should be sought and ligated with the
aid of a hemostatic suture, still further enlarging the opening in
the skull 1f necessary. It must be remembered that any missile,
which had sufficient penetrating power to pierce the bone, has
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probably passed completely through the brain and has struck the
opposite side of the cranium, perhaps even rebounding from this
surface back into the brain, but probably not into its original
track. With a large-buttoned light probe, the direction of the
bullet’s course should be ascertained, the instrument being pushed
with the lightest possible hand as far as it will go without
resistance, even if it follows the path of the projectile as far as
the opposite wall. The exact point where the track of the bullet
would emerge, if prolonged to the surface opposite the wound of
entrance, may be ascertained by the following method. With the
straight probe in the track pass a string around the skull, com-
mencing and ending at the wound, and in the same plane in which
the probe lies. This is to be determined by “sighting.” Mark
this circumference by scratching the scalp with the scalpel.
Now encircle the skull once more with the string, but in another
direction, “sighting” as before, so that the string shall again be
in the same plane with the probe. Mark this circumference also.
The point of intersection of the two circumferences will be the
location sought, and the probe may be removed. With this point
as a sort of centre or focus, an incision the shape of a horse-shoe
should be made down to the pericranium, this should be stripped
up with the elevator, and a sufficiently large opening made with
the chisel to permit of the careful inspection of the dura. It may
be at once noted that this membrane has been lacerated or con-
tused, or it may seem to be uninjured, while a dark area beneath
shows encephalic traumatism. The dura should now be incised
and the probe carefully inserted at this point to discover the
second track of the projectile. If hard resistance is encountered,
and there is doubt as to whether we have reached the bullet or a
portion of the skull, the improvised electrical probe may be inserted
to make sure, and the missile may then be extracted with the
forceps. (Page 34.) A sterilized red-rubber catheter of suitable
size should then be fenestrated, and slipped down to the place where
the bullet was lodged ; for the brain tissue rapidly comes together,
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obliterating any artificial channels, and allowing the accumulation
of fluids, septic or not, within the depths. After healing has
commenced, this drain may be shortened from day to day, about
a quarter of an inch at a time, so that the wound shall close from
the bottom without the possibility of retention. The perforating
wound of the head should be drained by a wick of parallel strands
of silk drawn completely through the brain, by fastening them to
the extruded end of the probe, and this drain should be made thinner
and thinner by the daily removal of one strand at a time until no
more remain. During convalescence, great attention must be paid
to the patient’s general condition, nutrition and elimination being
especially watched, while paralyzed muscles must receive daily
treatment by massage and passive motion.

The wound should be dressed wet, and with moderate pressure
which may be slightly increased if there are signs of protrusion
threatening hernia cerebri.

The treatment of wounds of the brain caused by the explosive
action of modern arms need not be considered, because such
injuries almost invariably produce instant death.

Suppurative Inflammation of the Salivary Glands. — The parotid
and submaxillary are the ones most frequently affected. The
infection usually extends from the mouth, and it is sometimes, as it
were, invited by the irritation incident to the presence of salivary
calculi. The specific epidemic inflammation called mumps is not
uncommon, and while suppuration is not of frequent occurrence in
these cases, it is occasionally encountered. Sometimes the infect-
ing agent 1s carried to the gland by the blood stream in cases of
general septic implication.

The disease manifests itself by swelling, pain, and tenderness
in the affected region, accompanied by fever with or without chill,
loss of appetite, and considerable prostration. Motion of the jaws
is painful, and when the inflammation is in the parotid, the pain
often shoots into the ear. Gradually these symptoms increase in
severity, the tissues in the infected region becoming more and
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more infiltrated and brawny, with a dusky or reddish hue of the
surface. The constitutional symptoms become more threatening
with the advance of the sepsis.

Treatment. — As soon as the diagnosis of suppuration can be
made, the proper course to pursue is incision and drainage. The
operation is a very painful one, so unless the case has been so
neglected that the pus lies just beneath the skin, general anasthe-
sia should be employed. The instruments required are a scalpel,
a pair of scissors, two to four artery-forceps, a pair of small, sharp
retractors, a dressing-forceps, a probe, and a small sharp spoon.
Ligatures, sponges, and dressings should be ready. The disinfection
should be proceeded with on general principles (see Chapter I11.),
and the patient’s ear should be plugged with gauze, so that neither
disinfecting fluid nor pus may enter the meatus. If the disease is
in the parotid gland, the incision #krowugh the skin should be verti-
cal, and, while its edges are held apart by retractors, other incisions,
transverse this time, should be made into the gland, so that the
fibres of the facial nerve, which ramify throughout the parotid from
behind forward, may be injured as little as possible. It will be
found that the suppuration does not usually consist of one abscess
cavity, but of numerous collections of pus separated by rather tough
fascial walls. Each little abscess should be carefully opened,
quickly curetted, and plugged with gauze. the entire wound being
then left open, packed and dressed wet, unless there is considerable
oozing, when the primary dressing may be a dry one, to be replaced
by a moist one within a few hours. When, during the progress of
the case after operation, other little abscesses or points of retention
appear, they should at once be opened and packed.

If we are dealing with an abscess of the submaxillary gland,
the anzesthesia will be found to be a very important part of the
operation. Often there is trouble in opening the mouth of the
patient, even with the gag, while the accumulation of mucus and
saliva in the mouth and throat, together with the tendency to
cyanosis, make the ansthetist’s task one of great responsibility.
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The incision should be in a wide arc, with the lower line of the
maxilla as the chord; or, if the swelling is not very extensive, a
simple straight incision at right angles to the jaw will suffice. The
wound should be held open with retractors, and the dissection
carried carefully down through the infiltrated tissues into the
gland itself, which will be found at a surprising depth. Often there
are but a few drops of pus, or mixed blood and pus, to account for
the enormous swelling. When the region of the gland is reached,
the parts should be well sponged, so that the field may be clear
and the operation finished under guidance of the eye. Having en-
tered the gland structure by a puncture of the scalpel, the dressing-
forceps may be inserted with closed jaws, to be opened as the
instrument is withdrawn, thus tearing a sufficient drainage opening
in the capsule. However little pus is found, the gland itself is
probably in great part necrosed, so the curette should be used to
remove as much as possible, and the entire wound packed. Before
sending the patient back to bed, it is well to explore the ducts of
the gland through the mouth by palpation, in order to determine
the possible presence of calculi.

Sometimes, through neglect, the suppurative process is allowed
to progress so far that phlegmon develops, and blood-vessels of con-
siderable size become eroded. We then have the sudden forma-
tion of a tense, brawny swelling occupying a considerable part
of the neck, eventually encroaching upon the trachea, so that
suffocation is imminent. Indeed, tracheotomy may be required as
a preliminary life-saving step before the operation of draining the
phlegmon can be performed. (See next chapter.)

The after-treatment of cases which have been operated upon for
suppuration of the salivary glands follows general principles, and
does not require special mention here.

Acute Osteomyelitis of the Inferior Maxilla. — General involve-
ment of the body of the maxilla is somewhat rare, though suppura-
tive and necrotic foci are common enough. The disease ordinarily
has its inception at the infected root of a tooth, which causes,




OPERATION FOR OSTEOMYELITIS OF THE JAW 127

primarily, an alveolar abscess, often with osteomyelitis of the alveolar
process. This is accompanied by considerable swelling of the soft
parts, with more or less tenderness of the submaxillary and cervical
lymph-nodes. Fluctuation soon makes its appearance, and a gen-
erous incision within the mouth along the gum where the pus is
most superficial will usually give relief. The necrotic piece of
alveolus is commonly cast off spontancously, and comes away with-
out trouble. Sometimes, however, the disease extends deeper,
invading the bone itself, and then there is great swelling and ina-
bility to open the mouth, with the other cardinal signs of acute
osteomyelitis as described in Chapter V1.

Operation. — General anmsthesia will be needed. Besides the
anasthetist there should be one assistant, though this one need not
be a medical man. The anzesthetist, too, may be obliged to lend
a hand, and he should, therefore, disinfect before the operation.
The list of instruments should contain a scalpel, a pair of scissors,
a dressing-forceps, from four to six artery-forceps, two pair of sharp
retractors, one small and one medium or large, a small gouge and
chisel, a mallet, a periosteal elevator, and a sharp spoon. Besides,
there should be, as usual, probes, needles, a needie-holder, sponges,
dressings, etc.

The patient’s head should lie on the sound side, and his shoul-
ders should be supported upon a thin, firm cushion. (Fig.64.) The
incision should be made parallel with the body of the bone, and
about half an inch away from it below the chin, so that the resulting
scar may be, out of sight. The skin should now be dissected away
and held with retractors, so that the outer face of the maxilla
shall be exposed, and, after peeling away the periosteum, this aspect
of the bone should be entered with the chisel or gouge. If a tooth
has been the apparent cause of the infection, the first opening
should be in the neighborhood of its root or socket, the cavity
being afterward enlarged to the confines of the inflammatory pro-
cess, If it appears that the osteomyelitis is limited to one focus,
as much as necessary of the wound should be left open and packed
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for drainage, while if the disease seems to have affected a great por-
tion of the medulla, the entire wound should be allowed to granulate.
The subsequent treatment requires but few words. The dressings
should be wet and changed daily until granulation has well ad-
vanced, when a dry or oily covering may be used. The resulting
scar is at first very unsightly, even at best; but as atrophy takes
place the deformity is mitigated, and can be still further improved
by excision. Since the cicatrix following this operation may be
ugly, it is advisable, especially when the patient is a woman, to
explain the case to her pretty thoroughly, and to be sure that an
osteomyelitis really exists before operating. Alveolar abscess fre-
quently causes a great deal of swelling, and the constitutional symp-
toms are often severe. Unless the case is extremely urgent, it will
be wise to see how much improvement may follow the evacuation
of the abscess within the mouth, before proceeding to more radical
measures. On the contrary, however, where the constitutional symp-
toms are grave, and the progress of the disease rapid, the operation
should not be too long delayed, for fear of further involvement of
bone as well as the danger of sepsis.

After the operation, it is important that the patient should keep
his oral cavity as clean and sweet as possible, and to this end he
should brush his teeth every two hours, and rinse his mouth with
an alkaline aromatic solution every hour, and after each time that
food 1s taken. A teaspoonful of the bicarbonate of soda in a glass
of peppermint-water makes a satisfactory mouth-wash.

Carbuncle of the Lip.— This extremely painful affection is re-
markable for the great constitutional disturbance which it often
occasions, as well as for the fact that it is actually dangerous to
life, on account of its liability to cause thrombosis of the facial vein,
which may extend to the deep jugular. There is always a tremen-
dous degree of inflammatory cedema, so that the lip becomes enor-
mously distorted, while the rest of the face participates, and the
corresponding eye is closed by the swelling. If the infection is in
the upper lip, a brawny infiltration extends far up the cheek.
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Operation. — General anaesthesia is required.  One other assist-
ant, medical or unskilled, should be present. The instruments
are a long-bladed sharp scalpel, two artery-forceps, a pair of small
sharp retractors, a probe, and a pair of scissors. Ignoring the pus-
tular * head ” of the carbuncle, a generous incision should be made
along the line of junction of the skin and the vermilion border,
sphitting the lip into two flaps by carrying the incision completely
througtk the indurated tissues. Now holding the flaps apart with
the sharp retractors, several layers of gauze should be passed with
the aid of the probe to the bottom of the incision, and then, cover-
ing the wound and the lip with a pad of dry gauze, the dressing
should be very firmly bandaged into place. There will be smart
hemorrhage during this operation, but it is not usually necessary
to tie any arteries except perhaps the coronary. The packing and
the bandage will in most instances prevent serious bleeding. The
dry dressing should be changed in six hours for a wet one. The
packing may, if all goes well, be left in place for forty-eight hours.
There is usually little or no trouble with the after-treatment of
these cases, the large wound healing quickly, and the resulting scar
in the muco-cutaneous region being scarcely visible.

Cancrum Oris or Noma.— Poorly nourished children are the
principal sufferers from this malady. It is a phagedenic ulceration,
beginning as a dark, gangrenous-looking patch in the cheek or the
corner of the mouth. The destruction of tissue is very rapid, and
constitutional symptoms of sepsis severe. The treatment should
be general, and local. The general treatment is directed toward
the improvement of the nutrition, and the local to the destruc-
tion of the disease at its limits. This 1s best accomplished by
thorough cauterization, without regard to subsequent deformity.
The actual cautery in general anzesthesia will best accomplish the
end. Plastic operations to minimize the deformity will often be
subsequently necessary.

Peritonsillar Abscess. — Quinsy 1s the popular name for this dis-
tressing but rarely dangerous condition. It is a suppuration in the

K
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cellular tissues about the tonsil, usually subsequent to an attack
of follicular tonsillitis, and probably the result of a mixed infection.
There is pain on swallowing, together with some difficulty in breath-
ing, more particularly when the affection is bilateral. There is
usually a chill, and always a certain degree of fever. There is hy-
persecretion of thick, tenacious mucus in the throat, and the voice,
owing to the presence of the swelling and also to the immobility of
the inflamed palate, has a peculiar characteristic quality. On exam-
ining the throat, a bulging is seen in the soft palate above and to
the inner side of the tonsil. If the case i1s a well-developed one, the
palpating finger will detect a rather elastic mass with a softer area at
one point, where the abscess, if left to itself, will probably rupture.
This soft area has what is called a “crater-like ” feel.

Treatment. — Incision and the evacuation of the pus will give
the patient almost instant relief. No anzesthesia is required, and,
with an intelligent patient, no assistant. The instruments are a
head-reflecting mirror, an aspirator with a long needle, a sharp-
pointed scalpel, a narrow-jawed dressing-forceps, and a tongue de-
pressor of some sort. The patient should sit opposite the operator,
holding the tongue down with the spatula or depressor. The po-
sition should be such that light from a window or lamp falls upon
the reflector. If the crater-like feel is very apparent, the aspirating
syringe need not be used, but the operator will plunge the knife
straight into the swelling, at a point midway between the upper part
of the tonsil and the inner border of the swelling, holding the scal-
pel with its edge downward and inward. In by far the greater num-
ber of cases this will open the abscess, but the incision should be
made ample enough to drain the cavity thoroughly, by cutting
downward and inward toward the edge of the soft palate. If there
is some doubt as to the exact location of the abscess, it is best to
make an exploratory puncture with the aspirating needle, which
should be detached from the syringe when the pus has been found,
in order that it may serve as a guard to the knife.

For two or three days after the abscess has been opened, the
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wound should be probed with a blunt instrument, so that its edges

shall not adhere and cause retention,

Wounds of the Tongue.— These are usually transverse, being
caused by accidental biting. If the wound is so extensive that a
ri::I.]J 1s formed, 1t should be sutured with few silk stitches |r:1:-.-l'f] very
deeply through the tongue. If the patient is an adult, no general
narcosis will be necessary, a little cocaine solution of from four to
ten per cent. in strength, painted upon the mucous membrane, being
sufficient to deaden the pain. If the patient 1s a child, however,
ogeneral anasthesia i1s required. The instruments which should be
ready are a needle-holder and full curved needles with stout silk, a
ogag (Fig. 29), a large mousetooth-forceps, and a pair of scissors.
One assistant, exclusive of the anmsthetist, will be needed. The
patient should be placed in position with the head dependent, and
the gag inserted. (Fig.63.) A stout silk hgature should then be
passed through the tongue, far enough back to msure a good hold
in the tissues, and while the member 1s held well forward by the as-
sistant, the sutures should be passed, none being tied until all are 1n
place. DBlack silk is to be preferred 1n this region, since it is easily

seen and is therefore not difficult to remove.
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After the operation, the patient should be kept quiet and no
solid food should be given for four or five days, when the stitches
may be removed if they seem to cause irritation. If they do not
inconvenience the patient, they may be left for six days, when firm
union will be found to have taken place. During the time of heal-
ing, the mouth should be very frequently rinsed with a mild anti-
septic solution, such, for example, as the alkaline peppermint-water
wash. (Page 128)

Abscess of the Tongue.— This is a rare condition. Tuberculosis
and actinomycosis should be thought of as possible etiological fac-
tors, as well as the more ordinary causes of suppuration. It is
characterized by painful swelling, with pain on speaking or swallow-
ing, and when the suppuration is in the back part of the organ, by
some impediment to respiration.

Palpation reveals a hard, brawny intumescence, tender to the
touch and limited to one lateral half of the tongue. If suppuration
has progressed far enough, fluctuation or the crater-like feel may be
detected. The patient holds his mouth open, and seems to be in
much distress.

Treatment. — Local anasthesia, by painting the tongue with a
ten per cent. solution of cocaine, is sufficient in most cases. Hav-
ing placed a gag between the teeth, the tongue should be held for-
ward by means of a silk ligature transfixing it, and the abscess
should then be incised with a sharp scalpel. There may be a large
suppurating cavity, which should be packed with gauze. As a rule
these abscesses heal with great rapidity, and leave little if any
deformity.



CHAPTER VIII
THE NECK

Wounds of the Neck: Cut Throat. — Incised wounds of the front
of the neck, often inflicted with suicidal intent, may be immediately
fatal from hemorrhage or from asphyxia, due to the entrance of
blood in large quantities into the trachea, or, rarely, from air embo-
lism, In self-inflicted wounds the cutaneous incision is ragged even
when made with a very sharp knife; there is section of muscles and
blood-vessels but usually not the largest, and the trachea or sub-
hyoid region 1s almost invariably entered. When the throat above
the hyoid bone has been cut it must be remembered that the tongue
has also probably been injured and may drop back upon the rima
glottidis, causing suffocation.

‘Treatment. — The first and most important step i1s to arrest
hemorrhage. This should be temporarily accomplished by direct
pressure in the wound with the fingers, covering, as well as possible,
the principal bleeding points until they can be secured with forceps
or clamps. Hemostatic suture through the bleeding mass should
not be forgotten in this emergency. When the large veins have
been opened, pressure at the proximal end should not be omitted in
the hope of preventing the entrance of air into the circulation,
Attempts should be made to rid the trachea of clots, and if the
patient is too near death to make respiratory efforts, artificial respi-
ration should be performed while the tracheal wound is held open.
Having checked the hemorrhage the wound should be carefully
cleansed and sutured, at least in part. The muscles may be ap-
proximated with chromic catgut, the nerves with fine silk, and the
skin with rather thicker silk. The trachea should not be sutured,

L33
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nor should the skin directly over it. If the cesophagus has been
cut and the wound can be easily approached, it may be sutured
with fine silk or chromic catgut, the sutures not entering the lumen
of the canal. If this operation is very difficult, no harm will come
from allowing the wound to granulate. In either case the skin
must not be sutured. Slips of gauze should be left to drain from
the most advantageous places, and a wet dressing applied. If the
patient seems dangerously exsanguinated, intra-venous saline infu-
sion should be performed. (See Chapter IV.)

After-Treatment. — When the wound has been inflicted with
suicidal intent, the patient may again seek to injure himself. He
should, therefore, not be left alone for a moment, and his head
should be firmly held in the flexed position with the help of a rigid
dressing of crinoline or even plaster of Paris, lest voluntary exten-
sion reopen the wound. The dangers to be borne in mind are
recurrent and secondary hemorrhage, infection of the wound with
consequent general septic poisoning, pneumonia from the aspira-
tion of blood, and cardiac irregularity or paralysis from injury to
the vagi. Hoarseness, when the tracheal wound is so far healed
as to permit phonation, may mean that the recurrent laryngeal
nerve has been cut or otherwise damaged.

Recurrent and secondary hemorrhage are to be treated on gen-
eral surgical principles. The form of pneumonia resulting from
the aspiration of bleod will necessitate stimulation and the other
therapeutic measures which a broncho-pneumonia demands. In
regard to the other complications, no special instructions are re-
quired here.

Nutrition. — Fluid nourishment may be taken by mouth if the
patient is able to swallow; if not, the stomach tube must be
brought into use. When the wound in the cesophagus has been
left open there will, naturally, be an escape of some of the nutrient
fluid from the opening when the patient swallows. The part should
be cleansed each time that this occurs; but when granulation has
begun the danger of infection from this source is very slight.
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Gunshot Wounds of the Neck.— The gravity of injuries of this
class varies greatly with the size and velocity of the projectile and
the course which it has taken. If the missile has completely per-
forated the neck, missing the trachea and csophagus, and if hem-
orrhage 1s slight, the treatment should be directed merely toward
the preservation of the aseptic condition of the wound. A simple
dry dressing should be applied, and the patient carefully watched
for the appearance of signs of infection. Should these remain
absent, the injury will probably not be followed by any serious con-
sequences. This aseptic healing is most apt to occur when the
modern steel-clad projectile was the vulnerating body. Indeed,
the patient will often have recovered sufficiently to attend to his
duties in so short a time as five or six days from the time of
injury. If suppuration should occur, the wound must be enlarged,
and drainage, if necessary, secured by other incisions.

If there is a wound of entrance but not of exit, and no vital part
has been invaded, the projectile need not be sought and removed
as a first step of the treatment, especially if the foreign body is
presumably small, for such bodies frequently become encysted and
do no further damage, while the operation of removal may be
fraught with great danger. If suppuration occurs, however, the
bullet should be extracted if possible. The method of locating
such bullets does not come within the province of this work.

If the projectile is a large one, or if it is thought to lie in a
position where it is likely to do harm, the patient should be as
nearly as possible placed in the same position in which he was
when he was wounded, so as to straighten the track of the ball,
which has probably been obliterated by the sliding past each other
of the various tissue-planes with the change of the patient’s atti-
tude. The wound should now be carefully explored with a large-
buttoned probe. The improvised electrical instrument described
on page 34 may here be found of service.

If from the hemorrhage it is apparent that a large vessel has
been torn, pressure should be brought to bear and maintained until



X206 IMPERATIVE SURGERY

the patient can be anwsthetized and the bleeding point found by
dissection and ligated. Unless the bleeding is actually furious, a
packing of gauze laid within the wound and held there by a band-
age may take the place of the finger, which is, of course, the first
and most natural hemostatic pad; but on no account should even
a whiff of ether or chloroform be given unless the bandage round
the neck has been removed and replaced by digital compression.

If the larynx or trachea has been pierced by a bullet, symptoms
of suffocation are apt to follow at once from the irritation of the
wound itself as well as from the presence of blood in the air pas-
sages. [racheotomy without delay is the patient’s only salvation.
(See page 140.)

Acute Suppurative Processes.— Abscess in this region is very
often of glandular origin, the infection coming from some external
wound with lymphangitis or from a diseased condition in the mouth
or pharynx. The tonsils are very commonly the primary seat of the
trouble. There is usually some swelling and tenderness about one
or more of the lymph-nodes, which the patient 1s apt to treat by
poulticing and with other household remedies. The infection may
progress rather slowly for some time, often for several days, when
there is a chill and a rise in temperature with induration of the
tissues about the node, and the patient at once becomes very ill,
exhibiting the symptoms of acute sepsis. If not relieved by the
evacuation of the pus, the abscess will probably enlarge and, finally,
may burst its confining wall and become a phlegmon. The destruc-
tion of tissue from these infections may be appalling, the great
vessels being laid bare and their walls even perforated by the sup-
purative process. If the inflammation is of the rapid type, there may
be so much induration and infiltration that the larynx and trachea
are pressed upon, the patient becomes cyanotic, and death impends,
not from sepsis but from the impediment to respiration due to
laryngeal cedema. Tracheotomy must then be performed before
anything else can be done. If the case is not quite so urgent,
however, the effect of generous incisions through the indurated

e ———— "
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parts may be tried, thus diminishing the tension and giving the air
passages relief.

Operation. — If tracheotomy is urgently called for, general anas-
thesia should be dispensed with, but if the case is not quite so acute,
ether or chloroform may be very carefully administered, remember-
ing that suffocative symptoms are apt to arise during anwsthetiza-
tion when the tissues of the neck are tense. One assistant besides
the anasthetist should be at hand. The instruments which may
be used are a scalpel, sharp and blunt retractors, six artery-forceps,
a dressing-forceps, a probe, a pair of scissors, two mousetooth-for-
ceps, and a sharp spoon. There must also be needles and a needle-
holder, sponges and dressings. Besides, in any operation about
the neck where there has been much swelling, the instruments for
tracheotomy should always be ready. (Page 143.)

The patient should lie upon his back with the head turned
toward the more healthy side, and in stout subjects, or those where
the neck is very short, a pillow or flat cushion should be used to
elevate the shoulders and put the cervical tissues slightly upon the
stretch. (Fig. 64.)

If, now, we are dealing not with a phlegmon but with a local-
ized abscess, the incision should be made at the point of greatest
prominence, and in such direction that the resulting scar may dis-
figure as little as possible.  With this end in view, the natural
wrinkles or folds of the neck may advantageously be followed.

Vertical incisions in the median line are apt to be followed by
greater deformity than transverse ones. Dissection in this region
must be performed with caution, since there are many important
structures which must be avoided, or, at any rate, not carelessly
injured. It may be necessary to sever quite large arteries or veins,
but this should be done under guidance of the eve according to
the technic laid down in Chapter [V. Especially important is the
rule to secure all vessels before they are cut.  When the abscess
wall has been reached, the wound having become funnel-shaped
because each layer has been opened by an incision shorter than the
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preceding one, a minute prick with the knife will cause the appear-

ance of a bead of pus. Into this opening through the abscess wall

t losed blades of slender dressine-forceps should be passed,
¢ closed Dlacd il Cndael £ & |
and then, spreading them, the instrument may be withdrawn, tearing

the opening larger. During this procedure dangerous force should
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Fig. 64. Patient arranged for an operation upon the neck. The shoulders rest upon a cushion,

never be exerted in such a direction as may cause the rupture of
important structures. The cavity of the abscess should be explored
with the finger, and then packed with gauze or drained by a tube
according to its conformation, counter-openings being made if
drainage cannot obviously be secured through the single incision.
If the exploring finger detects sloughing tissue within the cavity
the sharp spoon may be used to remove as much of it as will
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easily come away. If there is a tendency to hemorrhage, the dress-
ing should be dry for the first few hours, a wet one being applied
later but without the removal of the drainage-tube or packings.
Phlegmon must be drained by numerous incisions according
to general rules which may be found in Chapter VI. The region
should be carefully examined every day for signs of retention,
which may demand more packings or even new incisions.
Retro-Pharyngeal Abscess. — Retro-pharyngeal suppuration is
caused by osteomyelitis or necrosis of the upper cervical vertebra
or of the basilar process of the occipital bone. In children, how-
ever, the disease 1s also met with as an extension from infections
about the pharynx, fauces, or tonsils. It causes a bulging of the
pharyngeal wall, either in the median line or toward one side.
Deglutition and inspiration may be interfered with, while the
presence of the intumescence gives rise to a peculiar quality of
the voice. In children, the cry is often throaty and high pitched.
Constitutional symptoms are present in varying degree, depending
upon the kind of infection and the length of its duration,
Operation. — Incision through the mouth, especially in the
case of children, i1s fraught with the danger of septic broncho-
pneumonia from the aspiration of pus which may occur in spite
of all precautions. It is, therefore, best to evacuate these abscesses
from the neck. One assistant in addition to the anaesthetist will
be needed, and a scalpel, two artery-forceps, a pair of small sharp
retractors, an aspirating syringe with a long 'needle, a pair of
scissors, a grooved director, and a thin-bladed dressing-forceps,
will constitute the list of instruments, besides the indispensable
trachea-tube. Sponges and dressings should be at hand as usual.
Chloroform is the anasthetic of preference in these cases, be-
cause etherization is so apt to be accompanied by accumulations
of mucus in the throat and air passages.
Swelling is often visible from without, due partly to the abscess
itself and partly to the presence of enlarged lymph-nodes. The
patient should be placed with the head toward the unaffected
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or least affected side. (Fig. 64.) An incision about an inch in
length should be made behind the upper portion of the sterno-
mastoid muscle and parallel with its fibres. After dividing the
fascia, the underlying tissues may be separated by blunt dissection,
using the handle of the scalpel for the work. The finger should
now palpate the interior of the wound, especially the anterior par"c,
where pulsation will show the location of the carotid. The aspi-
rator needle should be passed inward and slightly forward with the
finger as a guide until the suction of the syringe shows pus. The
barrel should then be detached, and the needle allowed to remain in
position to serve as a guide for the narrow-bladed dressing-forceps,
which, entering the abscess closed, should be withdrawn open.
These abscesses should always be drained by tube, and the cavity
should be irrigated immediately with some bland cleansing fluid
such as the normal saline solution, in order to make sure from
the return flow that the tube is really within the cavity.

After the operation, the discomfort on swallowing and em-
barrassment of respiration almost immediately disappear. If they
return, there is probably retention of the discharge due to plugging
or partial slipping out of the tube, which should be at once taken
out, cleansed, and reinserted. Sepsis which is unrelieved by the
evacuation of the abscess should cause suspicion of the presence
of other foci of infection, which must be diligently sought and
treated according to their nature. (See Chapter V.)

Tracheotomy. — The circumstances under which it is usually
performed make tracheotomy trying enough. The changed ana-
tomical relations from cedema or infiltration of the tissues, the
cyanosis, the dyspncea, the faltering pulse, and all the dread signs
of dire emergency, together with the feeling that the sufferer’s
friends look to us and to us alone to relieve the agony and save
the life of their loved one, render tracheotomy one of the supreme
tests of the surgeon’s nerve, tact, and skill,

The opening of the larynx or trachea as an operation of emer-
gency is indicated when an acute obstruction due to disease or to
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the presence of a foreign body prevents air from entering the
lungs. Retro-pharyngeal abscess, great aedema of the pharynx,
the presence of diphtheritic membrane in the larynx, and cedema
of the :_ﬂu[lih. are some of the
morbid conditions which may
demand the operation.
Laryngotomy. — A foreign
body in the larynx will cause
the most violent symptoms of
suffocation through spasm of
the glottis, so that death is
but a matter of a few moments

if rehief cannot be secured.

After examining the throat | s

with the finger in the mouth Fic. 65.— Position for laryngotomy or tracheotomy.
without any attempt at an- Note the elevation of the shoulders by the fiaf,
aesthesia, a hasty vertical cut i b=
through the skin from the thyreoid notch to the lower edge of the
cricoid cartilage, followed by a plunge of the knife, point foremost,
into the crico-thyreoid membrane, will afford relief. The aperture in
the membrane may be enlarged by a lateral slit if more space seems
to be |'¢_-1;Il|f|'u[|, and, since the L*ul:_;‘t‘r- of the wound tend to come to-
oether to such an extent that embarrass-
ment of respiration may again occur, they
should be held apart with retractors or, if
these are not at hand, with two hair-pins
bent so that the rounded tops, not the
sharp prongs, may be used as blunt re-

tractors until a tracheal cannula can be
LG G0 o= A Gl bR e slipped into the wound. This instrument,

G b e shown i Fig. 66, 1s best made of metal.
It consists of an inner and an outer curved tube which can be easily
taken apart, a flange attached to the outer end of the outer tube

being provided with slits for the insertion of tapes which are to be
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tied around the neck so that the instrument may remain in place.
An oval opening at the convexity of the outer tube admits air to
the trachea if the inner tube is removed, and the outer opening of
the outer tube is plugged, provided, of course, that the pathological
obstruction no longer exists. A few sutures through the skin above
and below the tube may be put in so that healing may be expedited,
and a pad of gauze slit to receive the tube should be placed be-
tween the instrument and the skin so that irritation from contact
with the metal may be avoided. (Fig. 69.) A piece of sponge or
loose gauze wet with warm water or saline solution should be tied
over the tracheal cannula so that the air entering the lungs may be
moist in imitation of the air which in normal conditions is rendered
warm and moist by passing through the nasal cavities.

During the entire operation the patient, if he is conscious, must
be soothed or bullied into subjection, while if unconsciousness has
supervened, as is usually the case before the opening into the wind-
pipe has been made, the operation must proceed with double expe-
dition. As soon as the trachea, or in this case the larynx, has been
opened, and before the cannula has been inserted, breathing may
be suspended, or it may, on account of the relief which has been
afforded, go on so quietly that it may seem to be absent. In
either case artificial respiration should be practised until the
patient makes efforts at coughing or until he is obviously restored
to consciousness. If the operation was performed on account of
the supposed presence of a foreign body, the finger should be
passed upward and downward through the wound, and the throat
should be once more explored from the mouth. If nothing is
found, and it is supposed that the object has passed farther down,
the patient should be placed upon a table elevated at the foot so as
to be inclined at least thirty degrees, and efforts at coughing should
be encouraged, while careful watch is kept at the wound so that the
foreign body may be seized if it should make its appearance. If
the object is not found, the patient should be put to bed and care-
fully watched. The presence of a foreign body in a bronchus
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sometimes gives rise to attacks of dyspneea, while bronchitis, or
perhaps pneumonia, develops. Absence of respiratory murmur
over a part of a lung 1s one of the signs of the impaction of a body
in a bronchus or bron-
chiole,

[f at the time of
the laryngotomy a tra-
cheal cannula is not
at hand, the opening
may be rendered tem-
porarily patent by
passing a stout silk
suture through the
skin and crico-thyre-
o1d membrane at each
edge of the wound,
and tying the sutures
at the back of the pa-
tient’s neck. This 1s,
however, but a make-
shift, and the tube
should be procured \ g
and inserted as soon

as possible.
When tracheoto-
my 1s lJL'rfm'mucl for

diseased conditions,
there is usually time
to prepare for the op-
eration. General anasthesia, preferably by chloroform, may be
induced, one assistant and a nurse in addition to the anasthetist
being present. The instruments should be a sharp scalpel, a pair
of medium-sized sharp retractors, a pair of small, sharp retractors,
four artery-forceps, a dressing-forceps, two mousetooth-forceps, a

Fis, 67— Tracheotomy in an adult, Thyreoid isthmus, Three

rings of the trachea are seen,
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blunt hook or retractor, a pair of scissors, a stout rubber bulb with
tubing attached, a needle-holder, needles, sutures, ligature, sponges,
and the trachea-tube, The anwmsthetized patient should lie in the
dorsal position with the shoulders slightly raised, so that the tissues
at the front of the
neck shall be put up-
on the stretch. (Iig.
65.) A vertical in-
cision should be made

from below the cri-
coid cartilage to the
sternal notch, if the
patient is stout or
has a short neck. If
the neck is slender,
the incision may be-
oin at a slightly lower
point, but there must
be room enough to
see clearly what 1s be-
ing done. The wound

being held apart by

Fii., l'rH_—'|'|;|.|,'|||,'-.!l|||['|".'_ The blunt retractor holds the 1hy.'n'1 a1l l'L:tl'IlttHl'H.. th.L" {.llﬁﬁLLC‘
isthmus out of the way. The handle of the scalpel inserted HUI] ﬁh“u]d ]]r; ”:L’L“{‘I

transversely keeps the tracheal wound patent. .
' deliberately between

mousetooth-forceps until the isthmus of the thyreoid body is ex-
posed. This structure should be held up out of the way with
blunt hook or retractor (IFig. 68}, and the trachea carefully sought
by palpation with the finger in the wound. During this digital
exploration the patient must lie exactly on his back, so that the
trachea may be surely on the median line, for it is not always an
easy matter, especially when there 1s infiltration of the tissues at
the front of the neck, to find the windpipe. Having felt the tra-
chea and recognized it by its cartilaginous rings, it may be fully ex-
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posed by blunt dissection with the handle of the scalpel and two or
three rings incised to admit the cannula, which should not be in-
serted, however, until easy respiration has become established, the
tracheal aperture being meanwhile rendered perfectly free by re-
tracting its edges. The quickest way to hold open the tracheal
wound temporarily, is by inserting the handle of the scalpel and
turning it at right ang

es to the tracheal axis. (Fig. 68.) If
breathing is still impeded the trachea above and below the open-
ing should be gently wiped with a cotton swab firmly fixed to a
probe in order that obstructing bits of mucus or pseudo-membrane
may be removed. If this procedure does not succeed, the rubber
bulb and tube may be used in
the hope that through suction
the obstructing substance may

be loosened or extracted. The
tube may be even inserted into
the trachea as far as it will go.
This apparatus makes suction
by the mouth of the operator
unnecessary, an act of heroism
which, often enough, has saved
the life of the patient at the cost
of a far more valuable one, that

of the self-sacrificing surgeon.
After-Treatment.— When the
properly fitting tube is in posi-

, : ! : Fic. I.‘:!p.—'I'T;u'hv;l-'.u‘.-r in position, with lapes
tion, IJ]HH']HU“II 15, of COUrse, inserted and slit compress of ganse to pre-
impossible. The nurse should, vent unnecessary contact of the apparatus

‘ ith the skin. A piece of gauze held in

therefore, be instructed to re- Arabsmeasl e ke b
: ? : dressing forceps is seen above,  An assist-

port immediately the fact that ant holds this so as to be ready to instantly

WA Wy clots, membrane, or mucus which

the patient has spoken, cried, or

made vocal sound of any kind:

for this would indicate that the tube is out of place. The room

should be kept warm, 75° F. or even more being not too high a
L

may be L'--u;_:hunl up.
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temperature for the first few days after the operation, before the
lungs have become accustomed to the changed quality of the air-sup-
ply. The moist sponge which covers the tube must be frequently
changed, and the tube itself watched and cleansed with a feather
without removing it, whenever there is rattling, coughing, or distress
of any kind due to the presence of discharge. At least twice in
twenty-four hours the inner tube should be removed, boiled in the
soda solution, rinsed in plain water, and replaced.! Only when, in
spite of all other efforts, the tube remains clogged so that there is
danger that suffocation may ensue, is the nurse justified in remov-
ing the entire instrument, both inner and outer tubes, wiping out
the trachea with the feather and retracting the edges of the wound
while artificial respiration is being performed. A nurse would
hardly be right to proceed to such lengths in the physician’s ab-
sence, however, unless the patient were actunl]}r iz extremes, and
no medical adviser within call.

The wound should be inspected daily, and as convalescence
progresses the outer opening of the outer tube may be tentatively
plugged with the finger after the inner tube has been removed,
in order to ascertain whether the obstruction for which the opera-
tion was originally performed still exists. If granulations form
at the tracheal wound, causing obstruction, they may be removed
by the curette, or they may be cauterized with nitrate of silver
JSused wpon a probe. Under no circumstances should the solid stick
of caustic be used, since the accidental breaking off of a piece of
the “stick ™ may cause death through its falling into the trachea.
In order to fuse the silver upon the probe it is but necessary to
pulverize a small bit of the *“stick,” to heat the end of the silver
probe red-hot, or nearly so, to apply the heated instrument to the
powdered chemical, and to heat it once more in the alcohol flame,

When healing is well established, the tube may be removed,
and the wound allowed to close by granulation without suture,

! Some trachea-tubes are made of aluminium, and others of hard rubber. These should
never be boiled in the soda solution.  Silver or German silver tubes may, however, be thus
sterilized.

il
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When tracheotomy or laryngotomy has been performed, for
an exacerbation of some chronic stenosis of the larynx, the tube
may have to be worn for a long time, perhaps even permanently.
The lungs then seem to gradually accustom themselves to the
changed conditions, so that after a time the wet sponge at the
opening may be dispensed with.

Foreign Bodies lodged in the (Esophagus:— There is not, as a
general thing, complete occlusion, and fluid nourishment can be
taken. Inflammation with or without the formation of pus may,
however, cause so much swelling that the obstruction becomes
complete. There is usually time to secure the services of a spe-
cialist and urgent necessity for operation may not exist for a
number of days. When, however, a hard and completely obstruct-
ing body has become impacted so that it cannot be dislodged with
instruments passed from the mouth, there may be so much pain,
together with the complete inability to swallow even liquid food,
that operation for relief is imperative.

(Esophagotomy. — General anwesthesia, preferably by chloroform,
should be employed, one skilled assistant being necessary at the
wound in addition to a nurse or unskilled person as general aid.
The instruments are a scalpel, a pair of large, sharp retractors,
and a pair of medium-sized blunt ones, half a dozen artery-forceps,
a slender dressing-forceps, a pair of scissors, two mousetooth-for-
ceps, and a stout large-buttoned probe. A needle-holder, needles,
sutures, ligatures, sponges, and dressings must also be ready.

The patient should lie so that his head, turned toward the
right, shall bring the left side of the neck into prominence. A
flat cushion should be under the shoulders. An incision four or
five inches long should be made along the anterior border of the
sterno-mastoid muscle, arranging, if possible, to have the middle
point of the wound at the place of obstruction as ascertained by
means of bougies, measured from the front teeth. The tender
point indicated by the patient is also of some importance as a land-
mark. The dissection should proceed while the sterno-mastoid
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muscle and the carotid artery and jugular vein are drawn back-
ward with a blunt retractor, the other muscles being held out of
the way toward the inner side. The thyreoid body must be raised
up. Having thus exposed the aesophagus, it should be palpated 1n
order to discover the location of the foreign body, if possible, be-
fore the tube is incised. If nothing is learned by palpation, but
the obstruction is known to be rather high up, the cesophagus
should be opened accordingly ; while if it is known to be low, the
opening should be made as low as possible. The exploring finger
in the opening in the gullet should now seek the impacted object,
which, if found, must be removed with forceps. If no manipula-
tion will dislodge the offending body, recourse must be had to
gastrotomy or even gastrostomy.

The wound in the cesophagus need not be sutured, but may
be left to granulate as described above in treating of accidental
wounds of this region. (Page 134.)

Gastrotomy and Gastrostomy.'— These operations may be ur-
gently demanded when, through disease, injury, or the presence
of a foreign body, there is occlusion of the cesophagus or its car-
diac end, so that the food cannot enter the stomach by the natural
channel.

Gastrotomy: Operation.— A description of the special prepa-
rations for abdominal section will be found in Chapter XI. Unless
the patient is extremely nervous, local anaesthesia will be found
sufficient. General narcosis by ether or chloroform-is dangerous
because the unconscious patient draws into his lungs mucus and
esophageal secretions which collect in great quantity and cannot
be swallowed. The resulting broncho-pneumonia is often fatal
some days after the operation.

Two skilled assistants should be present to help about the
wound, while it is advisable to have some one stand at the patient’s

These operations, though properly coming under the heading of abdominal surgery,
are placed here so that they may more directly follow the discussion of the conditions
which they are most frequently intended to relieve.
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head in order to talk to him, comfort him, and distract his attention
from what is going on.

But few instruments are required for the work, a scalpel, med-
ium-sized sharp and blunt retractors, a dozen artery-forceps, a long
dressing-forceps, two mousetooth-forceps, a pair of scissors, needles,
and a needle-holder, being the entire list. Ligatures, sutures,
sponges, and dressings should be at hand as in all operations.

The incision through the skin should be four or five inches
long, beginning at a point about an inch to the left of the
xiphoid cartilage and running parallel to the costal border and
about an inch below it. (Fig. g1.) All bleeding should be care-
fully checked, and the peritoneum incised. The stomach must
now be sought and drawn out of the wound by its anterior por-
tion. If, now, gastrotomy for the removal of a foreign body
is to be performed, two stout silk sutures should be passed, with
the aid of hemostatic needles, through the walls of the viscus
to act as retractors, and gauze should be packed all about in
such a fashion as to prevent the entrance of foreign matter of
any kind into the abdominal cavity. The gastric wall should then
be incised, the bleeding, which will be quite free, being controlled
by clamps and artery-forceps. Then, the fingers being inserted,
the foreign body should be found if possible and removed with
forceps. The wound in the stomach may then be closed with
silk sutures passing through all the coats except the mucous; and
in order that the stitches may not be accidentally torn out it is
necessary to put in from three to four rows or layers, thus approxi-
mating broad surfaces of gastric serosa which will form dense and
firm adhesions. Having now closed the gastric wound, the sur-
rounding serous membrane should be wiped carefully and the gauze
packings removed. The wound of the abdominal parietes may then
be sutured layer by layer, the peritoneum with catgut in running
suture, the other deep layers with chromic catgut in interrupted
suture, while the skin should be stitched with silk, a few extra stout
button-sutures serving to relax the cutaneous margins so that they
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may be approximated more exactly with finer silk. If there 1s

doubt in the mind of the operator as to the condition of the line of
gastric closure, a wick of gauze rolled in a piece of gutta-percha
tissue so as to form a cylinder the thickness of alarge cigarette may
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FiG. 70.— Gastrostomy. Peritoneum sewn to skin. The gauze packing keeps the viscera from
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prolapsing.

be left as a drain down to the stomach through an unsutured part
of the wound. If all goes well, this may be removed in from three
to five days. ;

After this operation all precautions should be taken to prevent
the occurrence of vomiting, nourishment being given by the rectum
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(see Chapter X1, page 204) for four or five days. Then, unless the
patient is doing badly, liquid predigested food may be carefully
given in small quantities by mouth. The bowels, of course, should
be moved by enema.

Gastrostomy. — If it is intended to make a permanent opening
in the wall of the stomach for the administration of food the opera-

id

Fii. 71.— Gastrostomy.  Second step.

tion is called gastrostomy. The procedure is the same as has just
been described up to the point where the peritoneum has been
incised, This membrane should then be sutured to the skin by
medium-sized silk sutures placed from a quarter to half an inch
apart, special attention being paid to the union at the angles of the



I52 IMPERATIVE SURGERY

wound. (Fig. 70) A cone of anterior gastric wall should then be
drawn out of the wound and its base sutured to the peritoneum
by numerous fine silk stitches so that there may be no leakage
whatever, the cone in the meantime being held tense by an
assistant, who grasps the apex with a forceps. (Fig. 71.) Three

Fici, 52, — Gastrostomy. The purse-string sutures.

or four rows of purse-string sutures of silk should now be passed
round the cone of stomach but should not be drawn tight, the
loose ends being temporarily secured with artery forceps so
that thty may not become disarranged. The cone may then be
inverted into the wound so that it will project as a conical
elevation into the interior of the stomach. [ts apex should
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then be perforated and a rather stiff rubber tube, such, for exam-
ple, as a red-rubber catheter, nof a weven one, should be intro-
duced through the aperture. While this is held in position the
purse-string suture nearest the apex should be tightened, then
the next one, and so on until all have been tichtened. This will

(iN
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Fic, 73— Gastrostomy.  Showing how the cone of stomach 15 1o be inverted,

d

effectually prevent the prolapse of the cone of gastric wall. The
dressing 1s completed by a gentle packing of the wound with
cauze and the securing of the tube with a safety pin.

If the patient is in a starving condition ordinary fluid nourish-
ment may be at once poured into the stomach through the tube
by means of a funnel or injected with a hand syringe. Until the
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wound is nearly healed, it is best to keep the tube in the stomach,
closing the outer end with a clamp or otherwise so as to prevent
leakage. Then, however, it may be left out for increasingly long

FiG. 74.— Gastrostomy. Cone inverted and tube in place. Nothing remains but to tighten and tie
the sutures.

periods, until it is necessary to insert it only when food is to
be taken. The cone within the stomach acts as a valve and
pretty effectually prevents the regurgitation of food or of gastric
secretion.




CHAPTER IX
THE EXTREMITIES

Severed Tendon and Nerve. — Wounds of the soft parts are to be
treated according to the general principles described in Chapters
IL, IIL, IV.; but the treatment of severed tendon and nerve
requires further description. The tendons of the hand and wrist,
especially the flexors, are of the greatest importance, and their loss
of function may mean great and permanent disability.

Diagnosis. — When a laceration or incision of the-hand, lower
forearm, or wrist has been received, the hemorrhage should be
checked and the wound cleansed as well as circumstances will per-
mit. Then the voluntary motions of the hand and of each finger
should be most carefully tested. If there is great limitation or total
absence of any of the normal motions of a part, nerve or tendon
has probably been divided. The location and direction of the
wound will be of assistance in determining the character of the
damaged structure ; but in general it may be called to mind that
since the nerves of the arm which govern the motions of the hand
as a whole and the flexion and extension of the fingers enter the
muscles which they supply in the forearm at some distance above
the wrist, a disabling wound in the carpal region must mean injury
to tendon or to both nerve and tendon, while a wound higher up,
especially if it is a rather smaller one, immediately followed by loss
of motion, and perhaps sensation, in a considerable part of the
hand, will make the diagnosis of nerve injury a safe one. Trans-
verse wounds are more apt to do serious injury to these structures
than longitudinal ones. A certain degree of motion may be pos-

55
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sible even when all the tendons and nerves at the front of the
wrist have been divided. This is due partly to the elasticity of the
remaining tissues, which tend toward a certain natural position of
the fingers, and also because when the tendons have been divided
the proximal ends will for a time draw upon the distal ends
through the tendon-sheaths, which may not have been completely
severed. If tendons and not nerves have been divided, some
digital motion is also possible by the contraction of the interossei
and lumbricales.

Treatment. — When, on examination after hemostasis and cleans-
ing, the diagnosis of division of tendon or nerve is abvious, the
wound should be carefully and antiseptically dressed while prepara-
tions for the immediate union of the severed structures are made,
If nerves have been cut, general anasthesia will be required, though
if the patient is a very phlegmatic individual the injection of a
drop of four per cent. cocaine solution into the nerve-sheath, two
inches above the proximal end, will suffice. Unless the patient is
a sensitive individual or a child, local anasthesia will be all that is
required for tendon suture, the anasthetic
solution being injected into the surround-
ing skin but not into the tendons or their
sheaths, for these, when uninflamed, are
not sensitive. At least one assistant at
the wound is necessary.

The instruments for the operation are
a scalpel, a pair of medium-sized sharp re-
tractors, four artery-forceps, a small curved

o scissors, two stout mousetooth-forceps, a

Fic. 75.— A4 marks line of sec- Deedle-holder, needles, ligatures, sutures,
:_::;;{_::l:i":‘:';zi:l'_“*'*"h the  sponges, and d I:L‘.Eﬁ!-}il'l g. The wound should

be exposed with retractors, cleansed of

coagula, and the disabled part placed in such a position as will
cause the distal end of the tendon to protrude into the wound.
This end retracts little, if any, but it is usually drawn away from
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the wound by the motion of the part to which it is attached. (Figs.
75, 76.) The proximal ends do retract, being drawn up by their
respective muscles. A little massage or milking, as well as the
motion of the disabled member
will usually suffice to bring the
distal end of the tendon into
view. When dealing with the
fingers, it should be remem-
bered that passive flexion of the
metacarpo-phalangeal articula-
tion relaxes the superficial or
short flexors, while passive
flexion of the phalangeal joints
relaxes the deep flexor tendons . 6~ Tle tistal end oF ABe Sevesed: tondin e
which are no¢ relaxed by the drawn away from the line A4 by the straight-
former manceuvre. . Considera- ening of the fingers; the proximal portion is
ble and sometimes quite for-

cible “milking ¥ may be necessary to bring the proximal portion
into sight, and then it is apt to be covered with its theca or sheath,
which hides the white and glistening structure of the tendon. It
1s very seldom necessary to incise or dissect in any direction in
order to approximate the ends of recently divided tendons, though
occasionally the wound must be somewhat enlarged in order that
there may be room to work. The tendinous bands of the volar
surface of the phalangeal articulations should never be purposely
divided, for they cannot be reunited, and their absence renders the
function of the finger imperfect and may even disable the member

HE

retracted |:|}' its muscle,

completely.

The ends of the tendons should be smoothed by trimming away
shreds, and union should be secured by silk which should be
sufficiently stout to insure its not breaking under slight strain,
The method of putting in the sutures is illustrated in Fig. 77.
Where many tendons have been cut, pains should be taken to
seek out the ends which belong together, judging not only by ana-
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tomical knowledge, but by the apparent relations which the ends
hold toward each other. Anatomical plates may, however, be of
assistance, and should be referred to if convenient.

When the severed ends have been restored, the skin wound
be may closed by interrupted sutures of silk placed rather far

apart. No drainage-tube or gauze should
,.'/-/;‘='—" be used in these cases, but the line of union
should be covered with a strip of sterilized
gutta-percha tissue, over which the dry
dressing is to be applied. The position of
the part during healing should be such as
will allow of the greatest relaxation of the
injured tendons, and this should be main-
tained by some form of immobilizing bandage material such as
crinoline or even plaster of Paris.

After-Treatment.— So long as there are no signs of infection
the dressing may remain in place for six days, when the skin sut-
ures should be removed and a dry dressing applied. Immobiliza-
tion should be as nearly perfect as possible for three weeks, when
gentle massage should be practised twice daily and tentative vol-
untary movements may be commenced. In another week the
patient may be encouraged to use the part freely, strong massage
being continued if there is still some stiffness.

Suture of Nerve.— The ends of divided nerves should be sought
and their continuity restored with fine silk sutures. In ten days,
or as soon as the wound 1s healed, treatment by massage may begin.
Indeed, gentle rubbing and kneading of the paralyzed muscles
may be performed even earlier, so long as this does not interfere
with the wound. Usually several months will elapse before there
1s complete restoration of function in a nerve which has been
sutured, though not infrequently some signs of union may be
observed in a few days following the operation,

Gunshot Wounds of the Extremities. — The subject of gunshot
injuries 1n general has already been discussed in Chapter I1., and
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it is unnecessary that anything should be added here, except, per-
haps, to emphasize the point that gunshot wounds of the bones
may be regarded as compound fractures.

Lacerations of the Hand and Foot. — The treatment of lacerations
of the hand should be conservative in the extreme. Beyond such
incisions as may be actually required to insure drainage, little if
anything should be done beyond careful disinfection and dress-
ing. Above all, fingers should never be amputated unless infection
has already caused necrosis of bones or tendons. Half an inch of
finger-stump may be of the greatest value to the patient. It is
astonishing how skilful individuals can become with such mutilated
parts.

When the foot has been crushed or lacerated it should, to a
certain extent, be treated the same as the similarly injured hand;
but here the element of the usefulness of the part does not depend
so entirely upon the conservation of every possible bit of tissue.
If, therefore, much time and suffering can be saved by the am-
putation of toes or even of a part of the foot itself, the advisability
of this procedure may be considered, provided enough of the foot
is left to give the proper support to the body.

Phlegmon of the Hand. — Besides the usual principles of drain-
age by ample incisions a few additional directions concerning this
form of suppuration, when it affects the hand or arm, will not be
amiss. Acute suppuration of the pulp of the finger-tip may be
the result of a tiny puncture, or it may begin as an osteomyelitis
of the terminal phalanx. In the beginning it never invades the
tendon-sheaths; though if untreated the process may eventually
extend to them. The disease in this form has received the name
of felon or panaritium. It is characterized by extreme throbbing
pain which is usually worse at night, and by swelling and harden-
ing of the finger-tip. If untreated, or wrongly treated by poul-
ticing, the pus at last perforates, having destroyed more or less of
the finger-pulp. The treatment is incision down to the pus cavity,
but nef necessarily down to the bone. Primary ether anaesthesia
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or local anasthesia with cocaine will be required, if the little opera-
tion is to be done neatly, and a rubber constrictor should be
employed, so that blood may not obscure the wound. The incision
should not be made, as is so often wrongly done, in the median
line of the digit, but it should rather be along one side, so that
the cicatrix may interfere as little as possible with the tactile sense.
Having evacuated the pus, the cavity should be packed with ortho-
form gauze and covered with a wet dressing. If necrosis of the
phalanx or a part of it develops, the bone should not be removed
until it has loosened spontaneously.

When there is phlegmon of the finger above the first phalanx,
the operation for the relief of the condition is the same as that
already described, with the additional reason for deliberateness in
making the incision that the tendons and their sheaths are, per-
haps, still uninfected, and may escape if they are not violated by
the knife. If in the finger the tendons or their sheaths are in-
fected, a very guarded prognosis as to the restoration of function
should be given, unless, indeed, the inflammation is confined to the
extensors, when a good result is more easily attainable. Infection
of the flexors of the thumb and little finger are likely to extend
to the synovial sacs on the front of the wrist, while in the case of
the remaining three fingers this is not so apt to occur.

Palmar Abscess is a phlegmon of the space beneath the palmar
fascia. It should be opened freely, under general anasthesia, by
-areful dissection, making one longitudinal incision through the
fascia for the length of the entire palm, if necessary, avoiding the
palmar arch which lies under it at the level of the lower side of the
completely extended thumb. If it is evident that the incision must
cross the line of this artery, the dissection should be a particularly
careful one. An elastic constrictor is indispensable, so that hemor-
rhage shall not blur the field. (Fig. 78.) Occasionally more than
one incision will be required, when drainage by tube should be
established between the openings. It is very rarely necessary to
incise the dorsum of the hand, though the cedema here is often
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very great. It usually subsides when the abscess in front has
been drained.

One of the commonest errors in the after-treatment of phleg-
mon of the hand and arm is the omission, until late, of passive and
active motion. Just as soon as the suppurative process has begun
to subside and granulation is progressing the patient should be
instructed to move his fingers as constantly as he can with light,
quick movements as if he
were :5L'|']-i".-]]]i|:.!_"‘ on the
plano-forte; while every
hour during the day he
should, with the he ||r of
the other hand, make pas-
sive motions of the dis-
cased one to the threshold
ot pain, but not beyond
it. In this way convales-
cence may be shortened

weeks or even months.

Osteomvelitis need

not be further mentioned

here than to refer the ,

reader to Chapter VI, '

where the subject 1s dis- | .

cussed and the location Fig. =% RTE sions in s

of the 1ncisions for O- m of the hand., Th t ne marks the
: \ - e S

eration upon the extrem-
1ities will be found.

Compound Fracture of the Humerus. —(IFor general considerations
on t'r'-!H|:u-:|.‘||| fractures see {'f|.‘.|lhl' [ 1. \fter ‘1!':'1"-::"'32 the
wound bv tube with or without counter-incision, the entire uppel
extremity from the top of the shoulder to the wrist should be 1m-
mobilized by a light plaster of Paris bandage applied over the wet
dressing of the wound and retaining the limb with the elbow at
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a right angle and the hand between supination and pronation.
At first this thin splint should be cut off and reapplied as often
as it is necessary to change the dressing, but later, when heal-
ing has begun, the plaster may be made thicker, fitting a little
better over the diminished dressing, the same splint being used
repeatedly. When this is to be done, the plaster should be cut
through by two lateral incisions so that it can be easily removed
and again held in place by an ordinary muslin roller bandage.
Still later, when the discharge has become scanty,a heavy plaster
splint with a window cut at the site of the wound will permit
changes of dressings without the removal of the immobilizing
splint.

Radius and Ulna. — The plaster of Paris splint should immobil-
ize the limb with the elbow at a right angle, the stiff dressing ex-
tending well up the arm and over the metacarpal region so as to
hold the hand in good adduction (toward the ulna). Motion of
the fingers should be encouraged very early as in cases of conval-
escence from phlegmon.

Femur. — In compound fractures of this bone drainage i1s not
always easy to secure on account of the thickness of the mass of
muscle covering the break. Long incisions are often needed.
If the injury is high up an extension apparatus may be applied, at
least in the beginning ; but when the fracture is in the lower two-
thirds of the femur a stout fenestrated plaster of Paris bandage en-
veloping the foot, the leg, the thigh, and the pelvis in the form of a
spica may be employed. When there is infection a short extension
may be used, together with a light stiff splint such as the crinoline
and veneering, and the dressings changed once or even twice a day.
Recovery from the septic condition is here of greater importance
than the immediate securing of perfect position.

The Leg. — After the first few dressings the fenestrated plaster
splint will be found useful if the wounds are not too extensive,
The thick splint cut into two lateral parts and bandaged on as
described above when speaking of the humerus may be used in
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some cases. No matter in what part of the leg the compound
fracture exists, the immobilization should extend above the knee.
When there is much pain from spasm of the muscles, this can usu-
ally be relieved by retaining the leg at a slight angle with the thigh,
and having it lie upon a thick pillow or cushion. (Fig. 32.)

Compound Fracture of the Patella. — When this bone suffers
compound fracture, the accident was probably due to great force
directly applied, such, for example, as the kick of a horse or a gun-
shot wound. There is liable to be comminution as well, and often
considerable injury to the joint. (See next subject.) The diagnosis
1S quite easy, especially when the open wound permits of explora-
tion with the probe, a form of examination, by the way, which
should only be undertaken after the most painstaking disinfection.
If no other injury has been done and the patient is seen within a
half-hour of the accident, he may be able to stand upon the
damaged limb; but he will not be able to raise the heel from the
bed with the leg extended as he lies on his back.

Treatment. — If there is much comminution with bruising of
the soft parts, the patient should be anasthetized, the detached frag-
ments of bone removed, and the remaining portions made smooth
with bone-forceps and the sharp spoon. The wound in the skin
should be treated as a laceration according to the principles in
Chapter 1., a wet dressing being applied and the entire limb ele-
vated upon an inclined plane. If the fracture is not a very compli-
cated one and is probably aseptic, a good result may be obtained
by suturing the larger fragments with silk, silk-worm gut, or silver
wire, and removing the smaller ones. Holes should be drilled
through the fragments in such a manner that the suture matenal
shall not emerge upon the posterior surface of the bone. (See Fig.
79.) If there is much coagulated blood in the joint, it should be
removed, and the articulation irrigated with saline solution, an
ample transverse incision being made in order to gain access to
all recesses. This incision may even take in as much as half
the circumference of the limb. When the operation of suture of
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the bone is completed, the skin may be closed with silk and :-:.hc.-rt
drainage-tubes of red or black rubber inserted just within ‘the artic-
ular cavity. The entire limb should then be enveloped in an im-
mobilizing bandage and placed upon an inclined plane. It will
conduce to the preservation of asepsis if no finger enters the wound
during the entire operative
manipulations, only the well-
sterilized instruments coming

*’"”‘;:2- ,"-’fﬁ?". in contact with the tissues.
p -_'_—_F « -' { . 7 ;
X " 2, It 1s of the utmost impor-

tance to observe the very
first untoward symptoms after
operations upon the knee joint, for infection
in this locality is very frequently followed
by the most dangerous forms of septic poi-
soning which not uncommonly result fatally
in spite of amputation through the thigh.

If after a compound fracture of the
patella, symptoms of severe sepsis arise
(Chapter V.), the joint should at once be drained by a sufficient
number of incisions. (See page 112.) When the large transverse
incision has already been made for the purpose of removing clots
at the primary operation, this may be reopened and even extended,
cutting through the crucial ligaments and draining according to
the method given on page 113. If now, in spite of all that is done,
the sepsis progresses, amputation of the thigh, making the bone
section at the junction of the lower and middle thirds, must be
performed. (Page 167.)

Wounds Involving Joints. — These should be treated with the
hope of avoiding infection, and with a wholesome dread that it is,
perhaps, already present. Punctures rarely require anything be-
yond the fixation of the joint and the application of cold. If they
are known to have been made with a dirty instrument, they should
be converted into incisions by cutting them across with the scalpel.
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Incised wounds of joints should be well disinfected and then sutured,
leaving a gauze tampon at the opening in the joint capsule, to be
removed, if all is well, in three or four days. A wet dressing is
the proper covering. Lacerations should be treated without
suture, placing a tampon against the wound of the capsule and
packing the skin-wound, which should then be dressed wet. If
infection of the articular sac supervenes, incision and drainage is
the treatment. (Chapter VI.)

Amputation. — This operation is necessary when absorption
from a local infection, malignant or inflammatory, threatens the
life of the patient, or when a part has been so far damaged through
injury or disease that its conservation is obviously impossible.

The aim of the surgeon in performing an amputation, should
be to save as much of the part as promises to be of use to the
patient, while removing all that is necessary to place him beyond
the danger which would arise from the presence of disease in the
stump.

The conditions which might make the performance of this
operation imperative are, first, local sepsis, threatening life in spite
of all efforts to relieve the case by incision and drainage ; second,
irreparable injury to a part; and, last, gangrene or necrosis of a
part from extremes of heat or cold or from mechanical interference
with its circulation, as, for example, embolism of the arteries which
supply it.

Amputation may be performed by section through the bone
or by disarticulation. When the operation is done for the pur-
pose of removing parts which have been injured by traumatism,
section should be, as a rule to which there are few exceptions,
through the bone; while if performed for osteal disease, it may
be by disarticulation, unless, of course, the joint itself is septic,
when amputation through healthy bone above is to be preferred.

The flaps should rather be too long than too short,and it will
be found that those which consist of the skin together with its un-
derlying tissues including the muscle are much less liable to gan-
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grene than those composed solely of skin. The danger to life in
amputations is directly proportionate to the size of the wound and
its nearness to the trunk. Thus, the same operation will be more
dangerous in a stout or muscular individual than in an emaciated
one, and amputation of the leg will be less serious than a hip-joint
exarticulation,

Amputations should not be undertaken during the period of
shock which immediately follows an injury. The only procedures
which may be countenanced at such a time are those which are
undertaken to arrest hemorrhage and promote asepsis. It is better
to apply elastic constriction for many hours, even at the risk of
further destruction of tissue, than to operate during shock, when the
death-rate is notoriously large. As a matter of fact the constrictor
may remain in place for an astonishingly long time without actually
causing necrosis; but it should, of course, be applied not far from
the seat of the trauma, and the band should be wide enough to avoid
exerting a crushing force upon the tissues.

Operation. — There should be at least three assistants besides
the anasthetist at a major amputation, fewer being required accord-
ing to the size of the part to be ablated.

The necessary instruments are a stout scalpel (anamputating
knife if one is to be had), stout, sharp retractors, a dozen artery-
forceps, a dressing-forceps, strong mousetooth-forceps, a bone-cut-
ting-forceps, a lon-forceps,’ a periosteal elevator or raspatory, a
pair of scissors, a needle-holder, and a saw. In an emergency a
small carpenter’s saw may be sterilized for the occasion, or the ordi-
nary little scroll saw with the wire handle, which may be purchased
for a few cents in most hardware shops, will be found very efficient,
particularly when small bones are to be divided. A stout piece of
close-meshed unbleached muslin and a piece of thick and strong
sterilized rubber tubing, the latter to act as a constrictor, should be
ready. Sutures, ligatures, sponges, and dressings must not be for-
aotten,

! The gas-pliers will act as a fair substitute for the lion-forceps.
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As a typical operation the amputation of the thigh in the middle
third will be here described.

The patient, h;n'in; been anmsthetized, 1s drawn down so that
the buttocks rest at the foot of the table. The healthy or unin-
jured lower extremity, well wrapped in a blanket, and covered with
a sheet or towels, should be flexed over the back of a chair which
1s covered with aseptic material, the foot of the patient resting
upon the seat. The part to be amputated, covered from the foot
to a point well above the disease with aseptic dressings, should be

held by an as-
sistant, whose
H[J‘]L‘{]lli_\'!‘whtll.]]kl
be to take
charge of the
member until it
has been ab-
lated. This per-

son should now
elevate the limb
to a vertical po-
sition, maintain-
ing it thus for

three or four

I]'!i]'l utes i]l Or- Fii, 80.— Method of 1'u|:1|]~'rl'.--i||_a; the femoral artery during :11L:||-||'.;'.Ii.u:|1

der to allow the s o

blood to flow out of the veins into the patient’s body. The con-
strictor should be applied evenly and firmly to the extreme upper
part of the limb, with care that no fold of the skin shall be caught

between the turns of the rubber. Thorough scrubbing and general

disinfection, as described in Chapter III, should now be gone
through with (see page 43), and the upper part of the thigh, includ-
ing the constricted region, should be covered with antiseptic (or
sterile) towels, the blanket-covered sound limb being similarly pro-

tected.
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each cut higher than the preceding one, until the periosteum is
reached. While the assistants make retraction, the periosteum
should be incised and stripped upward with the elevator, exposing
the bone itself. A large piece of the unbleached muslin, cut in
the form of a slit compress, should now be used to cover and
retract the soft parts while the operator is sawing the bone. (Fig.
82.) The limb should be held so that the saw shall not bind, yet
at the same time so as not to cause fracture of the last part to be

A RS

Fic. 83— The stump in a thigh amputation. The blood-vessels are caught with artery-forceps.

The sciatic nerve is drawn out with forceps and is being shortened wilth scissors,

divided. The stump now forms a hollow cone, with the bone at
its apex. The next step is to secure the vessels, and to divide
the sciatic nerve at a higher point by drawing it out from Dbe-
tween the muscles, and severing it with scissors. (Fig. 83.) The
femoral artery and vein should be first drawn out of their sheath
with forceps, isolated, and ligated separately and firmly with catgut.
While the tissues are held apart with sharp retractors, the inter-
muscular spaces should be examined for the mouths of other ves-
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sels, which should also be clamped and ligated. When no more
vessels can be found in this way, an assistant should make firm
massage from the upper part of the limb toward the stump, when
dark blood will escape from the unsecured vessels. When every
bleeding point seems to have been secured, the stump should be
elevated to a vertical position and sponges wrung out in water as
hot as it can be borne by the hand lightly packed into the wound,
while with other sponges pressure is made from without. The

—— rubber constrictor

may then be loos-
ened, but not re-
moved. If there
seems to be no 1m-
portant hemor-
rhage, three or four
minutes later the
sponges may all be
removed, and the
stump inspected.
Any little vessels
which still need at-
tention should now

be caught, and the
tissues of the stump

Fro, 84.—The sutured and drained stump.
l brought together

from side to side, so as to make a vertical line of union. (Fig. 84.)
[f there seems to be considerable tension, a few stout silk button
sutures should be passed through the skin and deeper tissues, while
the skin itself should be neatly approximated with finer silk. A
slip of gauze may be put in as a drain, and allowed to protrude
from the upper angle of the wound, while a tube drains the stump
cavity from the bottom. (Fig. 84.) The dressing, a dry one, should
now be applied, the bandage covering the stump, which should be
raised into a vertical position, and then passing round the body
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like a spica. No great pressure should ever be made over the
extremity of a recent amputation stump, for fear that the circula-
tion in the flaps may be impeded. A very light wooden splint
placed posteriorly, and long enough to protrude a little from the
dressings, will act as a useful support.

After the operation the stump should be placed in such a posi-
tion that it may remain easily accessible in case of recurrent hemor-
rhage, and the nurse should be instructed to watch the patient with
care. It is a wise precaution to leave a rubber tube or ligature with
the attendant for use in the event of dangerous bleeding. Shock,
which is often considerable, should be treated by stimulation, and
if necessary by saline infusion. Pain referred to the amputated
limb may be so severe that morphine will be needed for its control,

If all goes well, the first dressing is left undisturbed for four or
five days, when the upper drain may be removed, and the tube
shortened. The sutures should be left in place for ten days, when
they may be removed, substituting adhesive strips if there are signs
of tension at the line of union. Local or general sepsis demands
the immediate removal of the sutures, with open wound treatment
and wet dressing.

Secondary Suture.— If the operation 1s done on account of
infection, there is frequently some doubt as to the viability of the
tissues at the level of the amputation. Where this doubt exists, it
is best to put in a number of silk or silk-worm-gut sutures, taking
in skin and muscle, but not to tie them for forty-eight hours, the
wound being in the meantime packed with gauze. If at the expira-
tion of this time there are no symptoms of sepsis, local or general,
the packings may be removed and these sutures tied, thus closing
the wound. This is one form of what i1s called secondary suture.
It is especially applicable to cases of gangrene, or where the
arteries are diseased.

Amputation of the Fingers.— It is seldom necessary to cut the
bone in these operations, for amputation beyond the mere trimming
off of loose or shreddy tissue should never be done, as a primary
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operation following injury; while for disease, disarticulation 1s to
be preferred. The volar tissues lend themselves most satisfactorily
to the formation of a flap, which should, as a rule, be fashioned by
incising according to the diagram. (Fig. 85.) In dealing with the

Fi. 85.— Lines of incision in amputation of iingers.

fingers, however, it should be our aim to save just as much tissue
as we possibly can, so the formation of flaps will often depend
upon the amount and character of the skin at our disposal.

Forearm. — Amputation of the forearm is best performed by
the method of using an anterior and posterior flap. The muslin
retractor should have three tails, the middle one passing between
the radius and ulna. The saw should engage the larger bone first,
and the smaller one should be first severed, before the saw has
passed through the larger.

Arm.— The arm may be ablated by the circular method.
When amputation at the shoulder-joint is to be done, the opera-
tion is commenced by making an incision parallel with the limb,
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as it is held at right angles with the trunk, and passing between
the insertion of the pectoralis major and the deltoid from a point
below the junction of the middle and outer thirds of the clavicle
for a sufficient distance down the arm. By dissection through this
incision and severing the attachment of the pectoral muscle, the
axillary vessels are easily exposed and ligated. The amputation
may then be performed by making a circular cut at the desired
level, dissecting out the head of the humerus, and securing the
anastomosing vessels as they come into view, preferably before
they are divided.

The Foot. — When on account of acute suppurative disease
of the tarsus or metatarsus, it is deemed necessary to amputate as
a life-saving measure, the section should be made through the leg
and, in very critical cases, through the knee or thigh, instead of
making an effort to save a portion of the foot itself; while if the
operation has to be done on account of destruction of tissue by
traumatism where there is no infection, amputation of a portion of
the foot is justifiable and conservative. In the latter case no set
method of procedure as to flaps and bone section should be fol-
lowed, but as much tissue as possible spared, the only general
rule of importance being to utilize the plantar skin wherever
possible to cover the stump.

Amputation at the Ankle-joint. — The heel flap, if the integu-
ment of this region is intact and healthy, makes an excellent cov-
ering for the stump. The elastic constrictor should not be applied
to the leg, but should encircle the thigh, which on account of its
thicker muscular covering is less liable to contusion. The inci-
sion should begin at the outer malleolus, and having been carried
straicht round the plantar surface in a line with the leg, the foot
being at right angles, should end a little below the inner malleolus
just opposite the starting-point. The ends of this incision should
now be connected across the instep. While the heel flap is
drawn backward and held away from the calcaneum with sharp
retractors, it should be dissected up until the tendo Achillis can
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be reached and severed. The knife should then be made to enter
the joint through the anterior incision, and the foot disarticulated.

—— Having removed the malleoli by
oblique section with the saw, so as
to give the bony stump the shape of
a rude truncated pyramid, the vessels
should be secured, the skin sutured

with silk, and the wound dressed.
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when the bones are sawed, the saw engaging the tibia first, then
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When it is found necessary to sacrifice so much of the tibia that
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and larger than the external. The patella may be removed.
(Fig. 86.)

Resection and Excision of Joints.— These operations are in-
dicated as conservative measures when joints and the bones which
enter into their formation have been so severely injured that the
articular function has probably been destroyed. Resection is also
performed in chronic disease, but its application in such cases will
not be discussed in this work.

Resection of the elbow and of the knee will be here described
because they are typical. When other joints have been injured,
typical resection need not, as a rule, be performed, the general
directions given as to the treatment of compound fractures, gun-
shot wounds, joint injuries, etc., being sufficient to guide one in his
management of the case.

Excision of the Elbow. — Gunshot wounds or compound frac-
tures complicated by great injury to the articulation are almost
certain to become infected in spite of all precautions, and a stiff
elbow will, after many weeks of suffering, be the result. Accord-
ingly, when such an injury is encountered, preparations for immedi-
ate resection of the joint may be made.

General anaesthesia is necessary. Two good assistants in
addition to the one who administers the ether or chloroform are
required.

The instruments are a rubber constrictor, a large, strong scal-
pel, a pair of sharp retractors, a pair of small blunt retractors, a
pair of scissors, six artery-forceps, a dressing-forceps, a periosteal
elevator or raspatory, a saw (a broad-bladed one is the best), a bone-
cutting-forceps, a lion-forceps, needles, and a needle-holder. Liga-
tures and sutures together with sponges and dressings must not be
neglected.

Having disinfected the field of operation, the constrictor should
be carefully and evenly applied to a wide surface, with no more
force than will be sufficient to completely control the radial artery;
for paralysis of the arm and hand, usually due to compression of



176 IMPERATIVE SURGERY

the musculo-spiral nerve, is far from rare. It is a good plan to
surround the limb with a folded towel, and to apply the constrictor
over this. The hand of the patient should be enveloped in a
bichloride towel so that the assistants may manipulate it without
becoming infected.

While one assistant holds the arm with the joint well flexed, a
longitudinal incision down to the bone should be made over the
posterior aspect of the humerus and continued along the ulna.
This incision will vary in length with the size of the part which is
being operated upon, but it should in any case be long enough to
permit of easy and safe dissection. In the average adult its length
should be about five and a half inches. The lower portion of the
triceps and its tendinous insertion will be cut longitudinally. The
wound should be held open with sharp retractors while the perios-
teum is peeled away from the humerus and the ulna. This be-
comes difficult as the joint is approached, and the scalpel will be
required to sever the membrane from the bones. The tendon of
the triceps should be cut across close to its insertion, and the ulnar
nerve which lies in the groove just to the outer side of the internal
epicondyle should, with the tissues covering it, be turned out of its
place and held oft with a blunt retractor. This nerve ought not to
be seen during the operation. The joint should now be entered
from behind, the radius and ulna cut loose from their articular at-
tachments, and with the help of the assistant who holds the forearm
they should be extruded from the wound. Section with the saw is
made while the end of the bone is held firmly with the lion-forceps.
Stout gas pliers will substitute fairly well the lionforceps. The
ulna should be divided just below the coronoid process and the
humerus pushed out from above as was the ulna from below, just
above the epicondyles. The head of the radius may be left or
sawn off according to the condition of the surrounding parts.
Typically 1t 1s removed. During the entire dissection it is of the
utmost importance that the periosteum be preserved together with
the attachments of the muscles to this membrane.



EXCISION OF THE KNEE 177

Having completed the excision, a search for the major bleeding
points should be made, “milking ” the limb from both directions
toward the wound, so that the beads of dark blood may indicate the
mouths of the divided vessels. Now, extending the arm, the inci-
sion in the skin may be closed by a few sutures placed far apart,
leaving a drainage-tube projecting from the cavity through the
upper angle of the wound. The limb should be dressed in the ex-
tended position with considerable even and elastic pressure over a
generous gauze padding, the bandage reaching from the hand to
the axilla and being stiffened by a few strips of veneering or other
thin wood. The elastic constrictor may now be removed, and the
limb kept for twenty-four hours suspended. In this position the
drainage opening will be at the lowest point. Immediately after
the removal of the constrictor the finger-tips should redden with
the return of the blood, and the patient must not be sent to his
bed until from this blush it is quite certain that the circulation of
the limb has been perfectly reéstablished.

After-Treatment. — At the expiration of from four to six days,
provided all has gone well in the meantime, the wound may be
dressed and the drainage-tube removed, substituting for it a slip of
gauze or a folded piece of gutta-percha tissue. The elbow should
now be fixed in the flexed position, and from this time the dress-
ings must be changed daily with a daily change in the position of
the joint from flexion at a somewhat acute angle to extension. In
manipulating the limb to obtain flexion care should be taken to
make traction at the same time, so that the bones of the forearm
shall occupy a position somewhat in front of the end of the hume-
rus. Plaster of Paris or a heavy crinoline in the form of a light
splint are the best forms of fixation apparatus. The patient should
be encouraged to move his fingers from the very first.

Excision of the Knee. — This operation is a good one in
adults. In children, typical excision should be avoided, if pos-
sible, on account of interference with important epiphyses, and
consequent retardation of growth. In addition to the anasthe-

N
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tist, two trained and one untrained assistant should be present.
The list of instruments is as follows: a stout scalpel, a pair of
large, sharp retractors, a dressing-forceps, eight artery-forceps, a
pair of scissors, a bone-cutting forceps, a pair of long steel hand-
drills with the handle, a saw, needles, a needle-holder, and a rubber
constrictor. In the absence of the steel drills sharp steel nails, or
even thick knitting-needles sharpened at one end, may be substi-
tuted. A hammer or mallet will then be needed. The rubber
constricting bandage should be applied well up toward the body,
and after thorough disinfection an incision should be made from
a point just above the head of the fibula round the front of the
knee, severing the ligamentum patellee, and opening the joint.
The leg should now be well flexed, so as to expose the crucial
ligaments which are to be divided. All the other structures ex-
cept those posterior to the joint must be cut through, and the
tibia pushed out from the soft tissues so that its head protrudes.
In performing this manceuvre the leg must be held so that it is
vertical and parallel to the femur, the sole of the patient’s foot
resting upon the table. With the saw the articular surface of this
bone should now be removed in as thin a section as possible, and
the femur, protruded in like manner, should be sawn through just
above its articular surface in a plane almost parallel to the tibial
section when the leg is extended. The sawn femoral surface
should, however, be slightly oblique, the inner portion being
left a little longer than the outer, so that a normal degree of
“knock-knee ™ will result when the bones are put in apposition.
The combined thickness of the bone sections should be measured
and carefully noted.

The patella and the quadriceps bursa should be dissected out,
and all visible bleeding points carefully secured by the method
mentioned above (excision of elbow). Then the limb should be
straightened, the sawn surfaces placed in apposition, and two drills
or nails inserted, so that they may act as anchors to hold the
tibia and femur in their proper relations. A good way is to
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bore obliquely through the limb, each drill perforating both bones,
as shown in the diagram. (Fig. 88.) These drills are merely to act
as a partial support, and the assistant whose duty it is to hold the
leg in position should on no account relax his vigilance until the
entire dressing is finished. Sutures of silk may
now be applied for the apposition of the skin,
drainage by tube from each posterior angle of
the wound being secured. The dressing should
consist of two parts: the first a thick, elastic,
aseptic covering of gauze, bandaged in place in
the usual manner, and over this a splint made
with strips of veneering or other thin wood, held
by starch or crinoline bandages over a thick
layer of cotton batting (not absorbent cotton), the whole extending
from the foot just above the toes to the upper portion of the thigh.
The elastic constrictor may now be removed, and the toes watched
for the customary blush, while the entire extremity is elevated. The
patient may then be put to bed.

After-Treatment. — There is nearly always a rise of temperature
after this operation, the thermometer registering as high as 101° or
even 102°. By the second or third day, however, if everything is
progressing ideally, we should not expect to note an elevation of
more than one or two degrees above the normal. Pain is severe
for the first twenty-four to forty-eight hours, after which it gradu-
ally diminishes until it is insignificant. The first dressing should
be left in place, even if there is a little fever (maximum in twenty-
four hours say 101°), for from three to six weeks, when it may be
cut off and replaced by a firm but less voluminous splint. The
wound will be found practically healed, with the exception of the
drainage openings and the drill-holes. The drills themselves may
now be withdrawn, and it will be noted that no great force is
required to do this. Before dressing the limb, a very gentle mo-
tion made, as if to flex the knee, will give information as to the
degree of bony consolidation. If this seems to be progressing

Fic. 88,
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satisfactorily, a shoe with the sole thicker than that of its mate by
the thickness of the bone removed at the operation should be worn,
and with the help of crutches the patient will gradually accustom
himself to bearing his weight upon the limb. There is usually
great timidity, but the exercise is of much benefit, because the
pressure tends to hasten consolidation.

(Edema will frequently be noted when the supporting splint is
left off ; bandaging from the toes to the upper part of the thigh,
together with daily massage, will, with the natural exercise of the
part, cause this symptom to subside.




CHAPTER X
THE THORAX

Wounds of the Chest Wall. — When these do not penetrate the
pleural cavity or mediastinum, they should be treated on general
principles according to their character as punctured, incised, lacer-
ated, or contused, and as clean or infected. Compound fractures
of the ribs, where the thoracic cavity has not been invaded, demand
operation for drainage and the trimming off of sharp spicules of
bone, which are liable to cause pain or further injury. Gunshot
missiles which are non-penetrating may take a remarkable course,
so that without the use of the X-rays it may be impossible to
locate them. This is the case, however, principally with lead pro-
jectiles fired from the older arms. The steel-clad modern bullets
almost invariably take a straight course and perforate the chest,
doing damage according to the structures which they meet in their
flight.

Penetrating Wounds. — Punctures of the chest are not apt to do
serious harm, unless the heart or the great vessels have been in-
jured, when death usually follows within a few moments. Even
gunshot wounds, if made with bullets of small caliber, may be con-
sidered to follow this rule. If the pleura is wounded, air is likely
to be drawn into the cavity by the movements of respiration, though
this is not necessarily the case, since the wound of entrance may
be valve-like in character. If the lung has been injured, there is
considerable shock, often accompanied by hemoptysis and dyspneea;
while air may enter the pleura from the lung or from a bronchus,

as well as from without. When an intercostal artery has been
1
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wounded, hemorrhage may be very severe, yet concealed, the pleura
filling with blood, and the symptoms of collapse at last calling
attention to the condition of things. On percussion, dulness or
flatness will be noted over a portion of the chest, with absence
of respiratory sounds.

Contusion of the Chest Wall may be accompanied by fracture of
the ribs with penetration of the pleura, wounding of an intercostal
artery, and wounding of the lung by sharp fragments of bone,
so that hemo-pneumothorax may be present, and all without an
external wound. _

Whenever there are symptoms of hemorrhage into the pleura
following traumatism by which an intercostal vessel may have been
injured, the attempt should be made to find the bleeding point and
ligate it. Chloroform should be very carefully administered. The
arcuments in favor of local anmsthesia are doubled if there is
hemoptysis.

One skilled and at least one unskilled assistant should be pres-
ent in addition to the anwsthetist, though a greater number of
helpers may be found useful. The instruments are a scalpel, large,
sharp retractors, six artery-forceps, scissors, a dressing-forceps, a
periosteal elevator, a bone-cutting-forceps, needles, a needle-holder,
and a keyhole-saw or a scroll-saw, with ligatures, sutures, sponges,
and dressings.

If the patient i1s in a condition of serious shock, intra-venous
saline infusion should be performed before the operation. Having,
by inspection, palpation, and auscultation' ascertained the proba-
ble location of the bone injury, an incision at right angles to the
ribs should be made over this area, long enough to render the
damaged region easily accessible. Later, the wound may be en-
larged still further if it seems advisable. Having t:xpc;s.ecl the
fractured ribs, the periosteum should be incised in the long axis
of that bone which seems the most injured, and, when the outer

! The stethoscope applied over the fracture will often transmit to the ear the sounds
of bony crepitus.
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surface of the rib has been stripped, the elevator or some similar
instrument  should be used to worm its way between this mem-
brane and the posterior surface of the rib, thus isolating the bone
from its coverings and from the intercostal vessels. (Fig. 89.)
Holding the rib in position with the elevator, the forceps or the
saw may be placed alongside this instrument, and the bone divided.
As much as seems necessary may thus be removed, when it will be
easily seen whether the intercostal vessels of this particular rib

Fig. 8g.— Rib exposed. The elevator is separating the periosteum and intercostal vessels and nerve

from the ||;.-~i.[|.':'h|r surface of the hone.

are injured or not. If they are intact, the neighboring injured ribs
must be resected in turn in a similar manner, until the bleeding
vessel 1s discovered, when it should be secured by ligation. The
pleural cavity should now be opened freely, ligating other inter-
costals if they are in the way, and irrigated with saline solution
to rid the cavity of fluid and coagulated blood. One or two
oood-sized drainage-tubes should be placed just within the pleura,
and the greater portion of the cutaneous wound sutured and cov-
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ered with a dry dressing which need not be disturbed for four or
five days. As soon as granulation is established and the secretion
has become scanty, the tubes may be permanently removed. Oc-
casionally there is some necrosis of the rib, but it is usually best to
allow spontaneous exfoliation to take place.

Acute Suppurative Mastitis. — This form of inflammation occurs
nearly always as the result of infection through the nipple and
milk-ducts. It affects one or more lobes of the gland. There 1s
induration and intumescence with cedema of the overlying integu-
ment. There is apt to be a chill followed by pain and tenderness,
together with elevation of temperature. After a time the skin
becomes dusky or red, and fluctuation appears.

Treatment. — Evacuation of the pus cavities by incision should
be accomplished with as little delay as possible. General narcosis
should be employed unless the abscess is very small, when eucaine
anwesthesia will suffice. There should be a single trained or un-
trained assistant besides the anzesthetist. The list of instruments
is a scalpel, a pair of medium-sized sharp retractors, a dressing-
forceps, a sharp spoon, scissors, a large-buttoned probe, and four
to six artery-forceps. Incisions should radiate from the nipple, so
as to avoid undue severing of the ducts, and should, if possible,
avoid the areola. The first opening should be made at the most
superficial point, where fluctuation is plainest. Having evacuated
this pocket, the finger may be inserted for exploration, and any
other pockets thus discovered slit up from without on a probe, as
described in Chapter VI, under the heading of * Phlegmon.”
Lastly, massage of the entire gland should be made, watching at
the various incisions for the appearance of pus, which would indicate
an undrained pocket, which must be carefully sought and opened.
All suppurating cavities should be thoroughly curetted with the
sharp spoon, and drained by tubes left in until granulation has
commenced, when they may be discarded, and agglutination of the
walls of the cavities encouraged by elastic compression, preceded, if
the granulations seem to be anemic or indolent, by another cu-
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retting without anaesthesia. The compression may be accomplished
by elevating the breast so that the nipple is exactly in the centre,
covering the entire region with a folded piece of gauze, upon this
laying a large sponge which has been wrung out in some mild anti-
septic lotion, such as the acetate of aluminium solution, and covering
the whole with a firmly applied bandage. The sponge must be
kept moist, and should remain in position for three or four days,
unless symptoms arise which call for a change of dressing. At
the end of this period it will probably be found that nothing but
superficial granulating wounds remain.

Submammary Abscess. — It sometimes happens that through
an infection the space between the mammary gland and the pec-
toral fascia becomes the seat of abscess or phlegmon. The whole
breast then seems to be larger than its fellow, because it is pushed
forward by the exudation beneath it. The breast itself is not tender
on manipulation, but seems firmly fixed, so that it cannot be moved
about upon the chest wall. The suppurating cavity should be
drained by one or more generous incisions in the fold below the
mamma, not by radial ones, as in abscess of the gland itself.

Acute Suppurative Axillary Adenitis. — The Iymph-nodes in
the armpit may become infected from the breast, or from the
upper extremity. Septic infections of the hand are very com-
monly to blame for the trouble. There is, at first, a soreness and
stiffness without noticeable swelling, except on palpation, when
the inflamed nodes may be easily detected, though they are still
movable. As the disease progresses, periadenitis supervenes, and
there is more or less adhesion, which fixes the nodes to the sur-
rounding tissues, until at last they become matted into a hard,
brawny mass. Fluctuation appears late, and should never be
waited for.

Treatment. — Free incision and the curetting and packing of
the cavity is the only proper treatment after periadenitis has de-
veloped. Unless the abscess 1s a small one, general anasthesia
should be employed. The incision is made parallel with the arm,
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and is followed by careful dissection down to the abscess wall, which
should be first pricked so that a drop of pus escapes and then
widely opened by inserting the closed dressing-forceps and with-
drawing the instrument with its blades separated. The curette
should be used with some caution so as to avoid injuring important
axillary structures. The complete excision of these lymph-nodes
should not be undertaken for the cure of acute suppuration unless
the case is operated upon very early before periadenitis with general
adhesion to the surrounding tissue has occurred.

Empyema of the Pleural Cavities. — This disease is not usually
one which would be regarded as urgent from a surgical point of
view, but it occasionally happens that the condition has so long
remained unrecognized that the patient is in most desperate straits
and must be relieved at once.

Diagnosis. — Usually, but not invariably, there is a history of
fever and cough with chills and gradually increasing dyspneea. On
examination the respiratory motions of the affected chest are found
to be diminished; there is flatness on percussion over a consider-
able part of one side; the heart may have been pushed out of place
by the fluid. The flatness may shift on changing the position of
the patient; on auscultation there may be @gophony at the upper
level of the fluid. Lastly, the exploratory aspiration with a small
syringe and a medium-sized needle made through an intercostal
space in the flat area will demonstrate the existence of pus. Even
the latter method of diagnosis is not infallible, however, for the
pus may be too thick to flow or the aperture in the needle may
have become plugged with a bit of tissue or coagulum of lymph.
When the case has become truly urgent with dyspneea, cyanosis,
and flagging pulse, the history together with the physical signs
form reason enough for operating, even if the exploration by punc-
ture should give no positive information.

Emptying the chest by aspiration should not be attempted,
since by the suction the displaced heart is forced back too quickly
into its normal position. Sudden death from embolic coagula dis-
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lodged from the aorta by the motion are not by any means un-
known. Incision, which admits air to take the place of the pus
which has been withdrawn, allows the heart to return very gradu-
ally, with the healing of the wound, to its proper location, and
renders embolism a far less likely occurrence.

Operation. — Local anwmesthesia is, on all accounts, to be pre-
ferred in operating upon these patients, for ether and chloroform
are both particularly to be feared where there is interference with
respiration and circulation.

The mstruments and the assistants are the same as those men-
tioned on page 182. More assistants may be found helpful, how-
ever, if they are to be had.

Before the operation, the patient should receive an alecoholic
stimulant as well as the thirtieth of a grain of strychnine,

He should lie upon the healthy side and, after disinfection, the
eucaine or other local anzesthetic solution should be injected in
the line of the proposed incision into the skin along the middle
of a rib, usually the seventh or eighth, which is well within the
area of flatness. The incision, about four inches in length and
directly down upon the rib, is best made in the region of the pos-
terior axillary line. If now it is found that there 1s much space
between the ribs, the pleura may be at once incised, taking care not
to wound the intercostal vessels which lie in the groove of the rib
just within and above its lower edge. If, however, as 1s usually
the case, there is not sufficient room for drainage between the ribs,
a section of one or more of them should be removed according to the
directions given on page 183. The pleura should then be opened,
and tender adhesions, which prevent the lung from coming down,
loosened by means of a large-buttoned long probe. After the pus
has escaped, the cavity should be irrigated with warm five per cent.
carbolic solution, which should, in its turn, be immediately rinsed
away with saline solution. The patient should be placed in such a
]:-ﬂsi?:i{:-n as will permit of the escape of all fluid within the chest,
and this position carefully noted and called to the attention of the
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nurse. The posture varies considerably with the conformation of
the cavity and the situation of the opening, the chest emptying itself
in some instances while the patient is comparatively upright, while
in others it is necessary to almost invert him to accomplish the same
end. Two large-calibered drainage-tubes should be placed with
their ends within the cavity just far enough to insure their actually
draining, and not so far that by unduly projecting into the chest
they may impede the outflow. Now, instead of covering these tubes
with gauze placed next to their openings, they should be surrounded
with a ring of twisted gauze
thick enough to insure the
ends of the tubes remaining
unobstructed by the dress-
ings laid over this ring. The
dressing should be very thick
and absorbent. (Fig. go.)
After Treatment.— | he 1m-
portant point in the treat-

ment for the next few days
is that the nurse should re-
peatedly place the patient in
the posture which, at the

FiG. go.— “Doughnut pad,” or ring of twisted gauze, time of operation, was found
to prevent pressure directly upon a wound.

to drain the chest. If it hap-
pens that this is awkward or difficult, the patient must, nevertheless,
be made to assume the posture for four or five minutes at a time,
as often as once an hour. It is best that the dressings should not
be changed for three or four days, unless the discharge i1s exceed-
ingly profuse or offensive, or the patient remains in a septic con-
dition. If there is leakage of discharge, more gauze should be
bandaged over the spot, and if there is so great a flow that it seems
necessary to redress the wound, the outer gauze alone should be
changed. When, eventually, the wound is exposed, there should
be no irrigation of the thoracic cavity, for this tends to break up
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adhesions which have formed between the visceral and the costal
pleura, which hold the lung in position, and later, when healing has
taken place, become absorbed. If the case is progressing favorably,
the discharge will rapidly diminish, so that the tubes may be per-
manently removed within two or three weeks. If the empyema is
tubercular in character, however, the case becomes chronic. It will
then be necessary to dress the wound frequently, and to irrigate
the pus cavity.



CHAPTER XI

THE ABDOMEN

Penetrating Wounds. — Most penetrating wounds of the abdo-
men will require operative treatment. It may be impossible to tell,
during the first shock after the injury, whether or not a serious hurt
has been received ; but by the time the preparations for operation
are complete, one may form an opinion as to the advisability
of surgical interference. In the absence of progressively urgent
symptoms, wounds made by missiles from modern small-caliber
firearms should not be treated by laparotomy, while most other
penetrating wounds should be so treated.

On first seeing the patient, it is well to ascertain, if possible,
how the wound was inflicted, so as to be able to form some idea
as to its direction and extent. Its location and character should
be carefully noted, together with the presence or absence of exter-
nal bleeding. The patient’s aspect and general condition should
also be marked. Observation of the pulse, respiration, and tem-
perature should be made, giving the greatest attention to the pulse
and respiration, as diagnostic of possible hemorrhage. The escape
of gas, or the presence of characteristic intestinal or fecal odor
about the wound is of importance. Rapidly appearing tympany
over the liver indicates intestinal perforation.

In operations involving the abdominal cavity, it is best to be
prepared for any emergency. Siich operations resemble the carry-
ing on of a war where all sorts of unexpected contingencies and
complications may arise. The first requisite is a sufficient number
of assistants, and there should be at least three besides the anmes-
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thetist. Two will help at the wound, and the third will be needed
for general work in handling furniture, changing solutions and
lending an undisinfected hand where it may be needed.

There should be plenty of hot and cold boiled water in the
vessels 1in which it was boiled; three dozen clean towels: two
sterilized basins for hot water in which to keep large and small
pads of gauze, to be used in the abdomen; two other basins with
boiled water for the sponges, and one for the water in which the
surgeon and the assistants may rinse their hands when necessary.
There should be gauze for sponging and for the dressings ; a piece
of gutta-percha tissue about a foot square which must be scrubbed
on both sides with soap and cold water, and then immersed in cold
bichloride of mercury, one to five hundred, and lastly rinsed in cold
sterilized water. Fine and medium catgut and coarse and fine silk
must be at hand. The utensils for holding the instruments, liga-
tures, etc., are to be prepared and disposed as described in Chap-
ter IV.

The instruments which should be ready in cases of abdominal
section are approximately those mentioned in the following list;
but it must be remembered that a makeshift will often be of ser-
vice in the absence of the proper instrument. For example, a
red-hot poker may take the place of the platinum cautery ; a bullet-
forceps, a dressing-forceps, and a uterine dressing-forceps, all make
good sponge-holders.

List of Instruments. — Scalpels, straight scissors, strong, curved
scissors, a dozen artery clamps, two or more long clamps, anatom-
ical or thumb forceps, two mousetooth-forceps, a sharp razor, broad,
sharp retractors, broad, blunt retractors (see pages 2 and 3), probes
(one with an eye), needles of various sizes, needle-holder, sponge-
holders, aneurism needle, aspirating needle and syringe, clean hand-
scrubbing brushes, and last, but very important, the apparatus for
saline infusion.

While the preparations are going on, it is necessary to have
the patient carefully watched, and, should rapidly progressive evil
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symptoms make their appearance, such, for example, as the vomit-
ing of blood or the signs of concealed hemorrhage (see Chapter I'V.),
it is best to hurry, even at the expense of antiseptic precautions,
for it is better to give the patient a chance to fight sepsis than to
permit death to occur from acute anamia.

The stomach should not be washed out, for it may have been
wounded, and the washing fluid may disseminate septic matter
through the belly. The anasthetist should be warned that in case
of vomiting there is danger that vomited material may be drawn
into the lungs.

When a wound of exit as well as of entrance 1s present the two
should be treated, other things being equal, in the order in which
they occurred ; but if one wound is bleeding and the other not, or
if there is fecal or intestinal odor about the one and not the
other, it will be wisest to attend first to the one where the indica-
tions for intervention are the more imperative.

Having disinfected the field of operation, a probe should, with
a very light hand, be introduced into the wound in order to show
its general direction; but it is not desirable to allow the instru-
ment to pass entirely through the abdominal wall. The entire
tract of the parietal part of the wound must now be laid open
with a scalpel, and the lips of the incision held apart with re-
tractors. This incision should never be made by inserting the
knife into the wound and cutting toward the skin, but it should
be made according to the principles of correct dissection, from the
skin to the deeper parts. In this way every structure is exposed
to sight before it is cut. The tract of the wound in the belly
wall may now be examined, and all foreign material removed by
scrubbing, or even by cutting away the parts which are probably
infected.

When the exploration of the parietal perforation shows that
the abdomen has been actually invaded, the wound, immediately
after its disinfection, should be plugged with a long strip of gmlzé.
leaving the end protruding in order that it may not slip entirely
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within the belly, and then another opening, through which to work,
should be made beyond the deeper end of the wound, and in such

a direction as 1s Ilwll;l!L]_'-.' clected for abdominal section in the a‘gq_n;j.::ﬂ

which 1s to be explored. (Fig. gr.) It is best to make this open-
Ing at least four inches in length in the beginning, for now, it

ever, one should .u'tllxtl.l_*; see. the condition of things, and should

on no account be satisfied with working in the dark. Every bleed-
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Fic. gI. Lines for aldlominal sectiom. 1. General. 2 One of the incisions for reaching the
.'.:-Ell""l ..'|- (VEL T One 13 11 » nearly verti ::'I .._" i --| SLOonmy. 1. IFor :I --;l'. VRLOLOIMmY.
:1. Lsastrostomy, [y, niimuation of I. . Ingru nal hermiot my. 2. Femoral herniot my.
I'he homologue of 3, on the right side, would be the incision for right col Etomy nto the
L5 1

g point should be stopped before entering the peritoneal cawvity,
by | y

and when this has been accomplished the peritoneum should be
slit to the full extent of the rest of the wound. ILarge, blunt
retractors should now be inserted, the lips of the wound separated,

and the abdominal walls, at the same time, raised up away from
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the viscera. (Fig. g2.) Great care must be observed, when the
retractors are inserted, that no intestine or omentum is caught and
bruised.

[f, immediately on entering the abdomen, a large quantity of
clotted and fluid blood 1s encountered, the incision should be at once
enlarged to six or eight inches, and the blood rapidly wiped away.
[f the bleeding point cannot then be seen, and the hemorrhage
seems to be serious, it 1s best to eviscerate at once, ].i_‘.'ili_f_; the intes-
- {|NCS upon a wel, hot
towel on the patient’s
abdomen, with as httle
tension as possible on
1|‘]L't1‘IL'H'||tL'|'_‘J:5I1I|-51|‘.L'1'
attachments. The vis-
cera must be covered
with another towel, and

fl'w[‘m-mh' moistened

with hot saline solution
by an assistant, who
pours the fluid over
them from a pitcher.
The bleeding points
will now, probably, be
L

with according to their

seen, and must be dea

FiG. qg2.- Fxposure of viscera 7#2 56,
|

character. Hemorrhage from a vessel in the intestinal wall, mesen-
tery, or omentum may be stopped by an encircling suture or by
ligation over an artery clamp; while bleeding from a solid viscus,
such as the liver or the :~[:-]L_'L'n. may require the application of a
number of hemostatic sutures, or of a gauze packing. In the case
of injury to one of the vessels at the back of the abdomen, it mayv
even be wise to secure it with a clamp, leaving the instrument #
sefu, ]Jl'*'_-li'f'Till,L'; from the wound, for fuﬂ'[_'a-t'i;_ﬂl[ hours, or |-;Jt1j;_'|.*1',

when 1t may be i::llliu:h]_x' removed. The “;;1[1‘::[1 of vessels so
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deeply situated is often extremely difficult. When packings have
been left in, and signs of local or general peritonitis remain absent,
the gauze should not be removed for at least five days, and even
then it is best to do it at several sittings, first loosening it at one
point, then at another, until it can be removed without causing
hemorrhage, or dragging the viscera into the opening. If no
further injury exists, the wound in the abdominal wall may be
closed, except at those points where the packings have been left.
If the patient’s condition is at all critical, the suture had better be
made with a single set of thick silk or silkworm-gut button stitches,
which must be passed through the skin, fasciee, and peritoneum.
These sutures are not to be fastened until they ave all in place.
To keep the omentum and intestines out of the way during the
suture, a layer of folded gauze may be tucked over them just within
the peritoneum, to be removed just before the last sutures are
tichtened. During the tying it is necessary to ascertain that peri-
toneum is in contact with peritoneum. The finger placed in the
wound, with the volar surface of its tip upon the inner part of the
suture, will be able to detect whether or not things are as they
should be. If the patient is in good condition, the edges of the
wound may be more neatly adapted by means of an additional set
of fine silk sutures.

The abdominal wound having been closed, the entire neighbor-
hood should be wiped clean with a wet towel, and the dressings
applied. The first dressing of a wound of this kind should be dry,
but if there has been suppuration, this dry dressing should be con-
verted into a wet one after twenty-four hours, In applying the
dressing a piece of thoroughly aseptic material, gauze, if it is at
hand, should be folded into a pad a little longer than the wound,
and over this several large pieces of loose gauze should be placed,
so that firm and even pressure may be made. Upon this loose
gauze a large, smooth pad should be laid, and over this “laparot-
omy straps " of adhesive plaster are to be fastened. They should
be long enough to reach well round upon the flanks. Stout tape
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slipped through an opening in each strap permits of 1ts being
fastened to its fellow. (Fig. 93.) Over all a binder or a wide

y applied. It is in the fastening of

roller bandage must be ne

such dressings during
narcosis that the acci-
dent of transfixing the
skin of the patient
with a pin 1s most
likely to happen. It
15 I:IIIiIL‘ inexcusable.
Traumatic Perfora-
tion of Viscera. — Per-
forating injury of the
;1[111‘“'111.11'}' [ract 18
usually accompanied
by considerable shock.

A fecal odor at the
wound 1s 1Indicative
m

of ]n,-l‘f::l';ltiun of the

large intestine. The

presence of imnodorous
Fila, g3 A pplication of “ laparotomy straps ™ of a hesive |-|:l-x-

ter and tape over the dressing of an abdominal wouns

gas in the abdomen

shows that the small

intestine high up has probably been perforated. The vomiting of
blood after a wound of the abdomen should cause the suspicion of
ijury to the stomach, while bloody stool is a sign of wounded intes-
tine. The character of the blood may indicate whether large or small
out is im]ﬂit';lh-ui The rectum, or at least the anus of the patient,
should be examined, however, as to the existence of hemorrhoids or
ulceration, which might be the cause of the bleeding. When there
i1s suspicion of perforation of the alimentary tract, no enemata should
be .f_ﬂ['-.'l:".l, for fear that the fluid IILE._,"].H enter the ]1-1_'1'1I'll:|‘.t'1':] t21'xi1_n,
Stomach. — Perforations of the stomach should be at once closed

|J}' sSUuture, ”:]'-.ih\:_"' L'\'l]['l!'xl'l:'] 1|'|1' |+]'_f_1r;;]]] ]u'., | ]1:1-{“;1]1 i111'fhi¢1]§ -
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tending from just below the ensiform cartilage to an inch below the
navel, the abdominal walls should be well raised up and separated
with large, blunt retractors, and the stomach inspected. Any
escaped gastric contents should be wiped away, and the injured
part of the stomach drawn out of the incision, if possible, and
surrounded with gauze packings to protect the rest of the abdom-
inal cavity. If there is an injury in the posterior wall of the
organ, it must be reached through an opening in the omen-
tum, or through the mesocolon. To reach the stomach through
the mesocolon the transverse colon and the omentum must be
turned upward. The perforation found, its edges should be exam-
ined for bleeding points which must be clamped and ligated.
Then it may be sewn up, with its edges turned well into the gastric
cavity, using fine but strong silk interrupted sutures and putting
in two or even three layers, because the stomach is a muscular
organ which by its contractions may tear out the sutures. While
placing the sutures the perforation
should be temporarily plugged with a
strip of gauze, so as to prevent the
escape of the visceral contents. (Fig.
94.) The sutures should have a firm
hold in the serous and muscular coats
of the stomach, while they must on
no account pass entirely through its
walls. Having closed the gastric per-
foration, the stomach may be dropped
back into the abdomen and the belly

Fic. 4. — Part of a row of sutures to

walls closed h}" I'IEE."L’:-,-' silk sutures as close an opening in a hollow viscus.
already described. If a long time has G::m:;ﬂckin: to prevent escape of
ce .

elapsed between the injury and the
operation and much foreign matter was found in the peritoneal
cavity, peritonitis, or the formation of intra-peritoneal abscess, is to
be feared. Under these circumstances it is better to drain the
wound, accomplishing the desired end by means of cigarette drains
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of gauze covered with gutta-percha tissue, carried down to the
supposed points of infection, to be removed in three or four days.
If pus is already present, the entire wound had best be left open
and stuffed with gauze; but it is not well to leave gauze strips
lving in various directions through the abdominal cavity for fear of
subsequent intestinal adhesions. (See peritonitis, Chapter XV1.)
Traumatic Intestinal Perforation. — Perforating wounds of the
intestine should be carefully closed by two layers of interrupted
fine silk sutures, bringing the peritoneal surfaces in contact. No
suture of the outer layer should perforate the mucous membrane.
(Fig. 95.) When one perforation has been repaired, it is necessary
to look carefully for others, going
over the whole intestine very thor-
oughly. The inflation of the intes-
tine by air may be accomplished
through one of the punctures or even
through the rectum with the aid of
FiG. 95 — A single row of sutures for @ rubber atomizer-bulb, an inverted
closing perforation of the intestine. mijneral-water syphon, or even a bi-
{ Diagrammatic. ) T
% cycle pump; and the presence and
location of any fairly large perforation will be announced by bub-
bling or hissing. X
Resection of Intestine.— When so much of the intestinal wall
has been injured that it cannot be repaired in the way just described,
or when the mesentery supplying a coil has been so far destroved
that the vitality of the loop is compromised, it is best to cut out
the damaged portion altogether. The injured portion of the bowel
must be brought out of the wound, if possible, and well surrounded
with gauze; or, if the mesentery is too short for this procedure,
gauze packings in the peritoneal cavity must be arranged so as
to isolate the coil upon which the work is to be done. Slips of
gauze should be passed through the mesentery with the help of
anatomical- or dressingforceps, and tied not too tightly around
the gut about five inches from each end of the part to be resected.
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The object is to prevent the passage of intestinal contents which
would interfere with the work of suture. (Fig. ¢6.) A triangle of
mesentery having its base at the condemned gut should now be
tied off with catgut ligatures in such a way that the ligature shall
include every vessel in each side of the triangle. Beginning at the
apex of the mesenteric triangle, the entire wedge should be cut out

F1G. g6, — Resection of intestine. Gauze fillets through the mesentery, The lefi one is tied, the
right one has not vet been tied. Note the distention of the coil of bowel above the lelt ligature

of Fauze.

with strong scissors, and lastly the damaged intestine should be
excised in one piece with this mesentery. The intestinal lumen
down to the gauze ligatures should be wiped out as clean as
possible with bits of sponge held in forceps, and these sponges
at once thrown away so that they may not by accident be used
again, while the forceps should not be used again until they have
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Fic. g97.— Triangle of mesentery and piece of gut have been cut
here shown.

been reboiled. Six or eight silk sutures

Fiz. 98 — Diagram of anchor sutures.  The knots will come

inside the lumen of the gut.

away. Three anchor sutures are

may now be put in to
draw the cut ends of
the intestines together,
These so-called anchor
sutures should pass
through all the coats
of the bowel, and
should be tied with
their knots in the in-
testinal lumen. (Figs.
97 and ¢8.) Special
care should be taken
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with the mesenteric side of the gut that the adaption may be per-
tect and that no mesenteric vessel may be occluded by a suture.

o
RN HANE

Fic. 9. — Non-perforating intestinal suture for the approximation of peritoneal surfaces to each
other,

One or even two rows of non-perforating fine silk sutures may next
be put in to bring the respective peritoneal coats of the ends of
the gut into accurate coaptation, so that there shall be no leak.
(Figs. 99, 100.) :-‘m ordinary r:'lr;ught —— ey,
cylindrical sewing needle is well o i _fﬂ 4

§ T

adapted for this work, because 1t will ot
not cut the tender intestinal wall.
The mesenteric wound must now be |
sewn up, but no vessel included in A

the suture. (Fig. 101.) FiG. 100, — Diagram of non-perforating

The gauze fillets may now be MG

removed and a wick of gauze covered with gutta-percha tissue car-
ried down to the line of union and left protruding at the wound.
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The advantage of this drain is that in the event of accidental leak-
age there will be a track down to the seat of trouble, instead of a
true abscess, which might require a second abdominal section for
its evacuation.

Wounds of the Pancreas will probably not be recognized be-
fore operation. Other viscera are usually injured at the same time.
Pancreatic fluid, flowing out at the drainage opening, may be rec-

F1G. 1o1. — Half the circumference of the bowel has been sutured. Stitches are being taken in the

mesentery.

ognized by its clear appearance, its alkalinity, and the fact that it
easily digests albumen and emulsifies fats. Pancreatic fistule are
obstinate, and if the patient’s nutrition seems to suffer on account
of the loss of the fluid, glvcerin extract of pancreas should be
agiven by mouth, combined with bicarbonate of soda. From ten to
twenty grains of the powdered preparation may be given in glycerin
with meals, if the glycerin extract cannot be obtained.
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1. 102, — Remainder of the circumference sutured and anastomosis completed,  The gauze hllets

have not yet been removed, so the intestine between them s still collapsed,

Wounds of the Gall-Bladder. — f’m‘f[}r:ltinj_;' wounds of the g_;‘;ﬂ]-
bladder should be closed by suture, after a thorough wiping out
oly infected parts of the abdomen. 'These sutures

of all proba
should bring peritoneal surfaces in contact, and it is best to leave
the abdominal wound open, placing packings down to the injury
in the viscus. The presence of bile in the abdominal cavity i1s not
necessarily followed by fatal peritonitis.

Before closing any abdominal wound, when there was extrava-
sation of blood or other fluid into the peritoneal cavity, wiping out
the pelvis with a sponge in a holder should on no account be
omitted, and if fluid, known to be septic, is found here, a gauze
cigarette-drain should be carried down to the very bottom of the

cavity and left there for several days.
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After-Treatment. — Complete rest, or as near an approach to it
as possible, is the rational treatment for at least forty-eight hours
after any injury involving a perforation of the alimentary canal ;
and in carrying out this treatment, the use of opium is practically
indispensable. Morphine in frequent small doses should be given

Fi, 103 — The gauze fillets have now been removed, and gas and bowel contents from above have
distended the intestinal canal.

in order to check peristalsis. The patient’s respiration should be
kept down to fourteen or even twelve per minute, and the pupils
well contracted. For the first two days nourishment must be
oiven by the rectum, unless, indeed, the colon itself has been in-
jured, when the patient may be permitted to take frequent small
quantities of easily digested liquid food by mouth. In feeding by
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nutritive enemata, it is necessary that the rectum should be washed
out beforehand, and that only easily absorbable food material should
be used, the enema being warm and of not more than four ounces
in bulk. The rectum absorbs, but it cannot really be said to digest.
Peptonized milk, meat peptone, and raw egg beaten up with diluted
brandy are some of the things which are useful for this purpose.
When irritability of the rectum is feared, ten or fifteen minims of
the tincture of opium may be thrown in with the alimentation.

If there was no perforation of large intestine the bowels may
be moved on the third day, and in order to avoid undue straining,
six ounces of warm olive-oil should be injected, to be retained for
three or four hours, when it may be followed by a warm soap-
and-water enema. On the fourth day a gentle cathartic may be
administered to move the bowels from above. Where the colon
or rectum has been perforated from without, the patient should
be absolutely constipated for from six to ten days. A series of
enemata with oil and water should then be administered before
purgation from above is attempted.

The abdominal sutures should not be taken out until the twelfth
or the fourteenth day, unless suppuration necessitates their earlier
removal. The adhesive straps and binder must be worn until the
wound is soundly healed, when an abdominal supporting belt will
be found comfortable, as well as useful in preventing the occurrence
of ventral hernia.

Should a biliary or a fecal fistula of small size persist, there 1s
a fair probability that it will eventually close. The cure may often
be hastened by repeated cauterization of the orifice with a red-hot
metal point. Fistula into the small intestine may require further
operative treatment, which need not be here described.

Persistent vomiting is one of the worst symptoms which may
occur after aljdmmnal section. It often indicates the existence of
dangerous tension in a vital organ, such, for example, as obstruction
of the bowel by adhesion or In' distention due to intestinal paresis.
When frequent vomiting continues for more than twenty-four hours
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after abdominal section, in spite of the fact that no food has been
taken, and when this symptom is accompanied by a weak, rapid, or
irregular pulse and an anxious facial expression, 1t is best to move
the bowels as soon as possible. A quarter of a grain of calomel
in tablet-triturate form every ten minutes until two grains of the
drug have been taken, may be followed by an ounce of the fluid
citrate of magnesia every ten or fifteen minutes for six or eight
doses. Should catharsis begin sooner, the medication should
cease. If, now, the vomiting continues or even becomes worse,
the wound must be dressed at once, and all packings removed in
order to make sure that there is no constriction of any organ at the
site of the wound, either between the sutures or by entanglement
with the packing. If nothing is found to account for the trouble,
and the symptoms become steadily more alarming, the reopening of
the abdomen for exploration must be considered. If the original
wound was a clean one, a simple reopening of the wound by the
removal of the sutures may be done; but if there was local sepsis, a
median incision will be necessary besides, in order that all parts of
the peritoneal cavity may be explored.

The urine should be carefully measured and frequently exam-
ined after an abdominal operation, and on the appearance of
albumin the administration of opium must be stopped or the doses
greatly diminished, while free diuresis should be encouraged.
Copious draughts of distilled water, together with the infusion
into the rectum of a pint of normal salt solution will be found of
value, while among the drugs, the infusion of digitalis alternating
with small doses of calomel will act favorably. (See Chapters
V. and XVIL) (For diagnosis of wounds involving the bladder,
the ureters, or the kidneys, see Chapter XVIII.)

Perforation of the Alimentary Canal by Disease.— PrrroraTing
Urcer or THE StomacH. The perforation of the gastric wall by ul-
ceration is usually preceded for a longer or shorter time by symptoms
of ulcer of the stomach. The occurrence of the accident when the
perforation takes the acute form and communicates with the gen-

— -
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eral peritoneal cavity is usually characterized by sudden and intense
localized pain, with the symptoms of severe shock. There may be
pyrexia or, at first, a subnormal temperature, with fever as a later
condition. The pulse is rapid and small, the abdomen tense, the
breathing short and of the costal variety, the face anxious in its
expression. Nausea is sometimes present, and occasionally the
vomited matter contains blood. Delay, in cases where the diagno-
sis is clear, is worse than useless. Immediate operation is de-
manded, with as little previous manipulation as possible. The
stomach should not be washed out, nor should medicines be given
by mouth. If the patient is not already under the influence of
opium, morphine should be given hypodermically before begin-
ning the anasthetization, in order to abolish, as far as possible, the
stage of excitement, and also for the purpose of controlling vomit-
ing in the early part of the narcosis, with the consequent squeez-
ing of gastric contents into the abdominal cavity.

Everything should be prepared as for a perforating abdominal
wound. The anasthesia had better be begun with chloroform,
and it will be wise to have the head of the table about four inches
lower than the foot.

The incision should extend from just below the tip of the ensi-
form cartilage down to the umbilicus, enlarging this later if more
room 1s needed, and passing to the left of the navel, so as to avoid
cutting through the round ligament of the liver. (Fig. g1.) The
anterior wall of the stomach may now be inspected, the edges of
the abdominal incision being held apart by blunt retractors.
These retractors should raise the tissues while they separate them,
for by this manceuvre one is enabled to peer about under the
parietes for a considerable distance, without disturbing the viscera.
Great care should be taken that no recent adhesion is accidentally
broken down. If the seat of the trouble is on the anterior gastric
wall, the perforation should be at once plugged with gauze and all
foreion matter in the peritoneal cavity wiped away as quickly, but
as thoroughly, as possible. The abdomen should on no account
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be washed or flushed out, because dissemination of the septic
material would be certain, and a consequent general peritonitis
very probable; while with the system of wiping, even if some
foreign matter should be left, the chances are that adhesions would
form and a local abscess result.

[f nothing abnormal is to be seen on the anterior wall of the
stomach, its posterior wall may be examined through an opening
made in the omentum or transverse mesocolon. Having wiped away
as much as possible of the foreign matter, the injured portion of the
stomach should be carefully surrounded with gauze packings, and the
silk sutures inserted in the same manner as has been described above.
(See page 197.) It is important to turn in a generous ring of gastric
wall, since the ulceration may extend for a space around the actual
perforation, and it is advisable to place the sutures in healthy tissues.

When the perforation has been well stitched up, the abdominal
wound may be partly closed by sutures, a sufficient opening being
allowed for the drainage, through which a slip of gauze should be
left with one end at the site of the perforation, and the other
end in the abdominal wound, the gauze being arranged in as short
and straight a line as possible.

Dangerous Hemorrhage without Perforation.— It occasionally
happens that gastric ulceration invades a blood-vessel without per-
forating the stomach wall. This accident is usually announced by
the vomiting of large quantities of blood, with the rapid superven-
tion of the signs of acute anemia, the quick and progressively weak
pulse, the sighing respiration, and the great and increasing pallor.
Such an emergency should be treated by operative interference,
when it becomes evident that the rapid progress of the symptoms
cannot be checked by means of rest, cold applications, the swal-
lowing of hemostatic substances, and the administration of opiates,
In by far the greater number of cases of hemorrhage from this cause
operation is not indicated, and it is a well-known fact that when
patients do survive until the bleeding has ceased, their recovery
is rapid even after the appearance of very grave symptoms. The
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guide as to the advisability of immediate surgical interference
should be the apparent rapidity of the hemorrhage, as shown by
the vomiting of unchanged blood in large quantities and the rapid
onset of the symptoms of collapse or the occurrence of several
hemorrhages at short intervals.

The preparations for operation are the same as those for cases
of perforating abdominal wound. (Page 191.) The apparatus for
saline infusion should be at hand. If the condition of the patient
is at all eritical, an infusion should be performed before operating or
by an assistant during the progress of the operation.

The incision and the other steps are the same as those described
on page 196 until the stomach has been exposed. The organ should
now be carefully drawn out of the abdomen and well surrounded
with gauze packings. An opening parallel with the greater curva-
ture and about four inches in length should be made through the
anterior stomach wall, all bleeding points being secured, and then
the gastric cavity should be exposed with the aid of retractors or
by catching the edge of the visceral wound with four artery-forceps
held apart by assistants, or by four or more stout silk sutures, in-
serted with hemostatic needles, the ends of the sutures being left
long and held by assistants. All blood and clot should be wiped
away, and a search made for the site of hemorrhage. When this
can be found, it may be pushed into the wound with the aid of the
hand working through the abdominal wound, but outside the
stomach, and the vessel tied with siik thread. The ulcer should be
carefully inspected and if there are signs that perforation is immi-
nent, it may be excised, previously surrounding it with a row of
ligatures passing through healthy tissue. Disinfection by cauteri-
zation should not be attempted. If excision has been performed,
the wound should be sutured before the closure of the gastrotomy
opening. The wound in the stomach wall may now be closed with
two or three tiers of interrupted silk sutures put in with the great-
est care to prevent leakage, and the abdominal wound sutured
with the exception of a short dramnage-tract. (Page 208.)

I
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No effort should be omitted to prevent post-operative vomiting,
and for three or four days at least food should be given by the
rectum only.

Perforation of the Intestine due to Disease.,— (For perforation of
the vermiform appendix, see Chapter XIII.) The commonest
cause of perforation of the intestinal tract by disease 1s the so-
called typhoid ulcer. Perforation in the course of typhoid fever
should be treated by operation, unless the patient’s general condi-
tion is such that the shock of the abdominal section will obviously
hasten a fatal issue. In determining the advisability of interference,
it must be remembered that the very occurrence of the accident is
accompanied by symptoms of severe shock, so that our guide should
rather be the condition of the patient during his illness and just
before the perforation, than immediately after. If the whole course
of the disease has been a severe one, with great weakness and gen-
eral lowering of the vital forces, an operation will probably hasten
the end instead of retarding it; while if the perforation occurs in
the course of a mild attack of the disease, the operation will not
prejudice the chances of the patient, while it will do away with a
part at least of the very grave danger resulting from the accident.
The history of the case must, then, be one of our chief guides in
determining the advisability of operation.

The occurrence of perforation is indicated by the sudden onset
of the symptoms of collapse, frequently ushered in by a chill with a
fall in temperature, accompanied by severe and often localized ab-
dominal pain and tenderness. Sometimes vomiting is present, and,
as peritonitis develops, this may become a prominent symptom.
Distention of the abdomen begins soon after the perforation, and the
breathing becomes embarrassed and thoracic. There is an expres-
sion of great anxiety in the patient’s face. (For typhoid appendi-
citis, see page 261.) These symptoms coming on in the case of a
patient who was not in particularly bad condition just before the
time of their occurrence indicate the presence of a perforation which
should be treated by surgical measures. When the diagnosis is




INTESTINAL PERFORATION i

once clear, there should be no delay, for the danger of the operation
15 in direct proportion to the time which has elapsed since the
accident.

The preparations are the same as those outlined at the begin-
ning of this chapter. The incision should be made over the point
of greatest tenderness, provided this can be accurately located well
outside the outer border of one of the recti; otherwise the incision
had better be made in the median line, and it should be ample so
that work may be done under the guidance of the eye. An inci-
sion of less than four inches to begin with will be hardly sufficient.
Through this opening the finger should carefully seek any thicken-
ing or adhesions, but with so tender a touch that no harm may be
done through the accidental rupture of a recently formed abscess-
sac. If a thickening or mass of adhesions is detected, it should
be carefully brought into the wound, which must be further en-
larged, if necessary, in order to avoid any strain to the adherent
parts.  As soon as the mass is at the wound the rest of the peri-
toneal cavity should be walled off by gauze packings. Then the
adhesions may be separated, and the perforation, if found, tempo-
rarily clamped. The septic cavity should be thoroughly wiped out
with a small sponge wet in five per cent. carbolic acid, and this
should, in its turn, be wiped away with a sponge wet in normal salt
solution. The perforation may now be closed by silk sutures as rec-
ommended in the case of perforating wounds, and the abscess-cavity
packed with gauze, the end of which must be left protruding from
the abdominal wound, to be removed and replaced if necessary in a
day or two. It is best to have the distance from the perforation
to the surface as short as possible, even making another opening
through the abdominal wall in a convenient location, if this should
be necessary to avoid a long or tortuous channel.

If the exploring finger encounters no thickening and no other
evidence of local trouble, the edges of the wound should be held
apart with blunt retractors, the abdominal walls being at the same .
time held off from the viscera, and a search with the aid of
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vision should be made. (Fig. 92.) If the perforation happens to
be in sight, all intestinal contents which may have esca])ed into the
perltrmr.,al cavity should be wiped away, and the hole in the gut
sewn up, as described in the case of accidental perforating wounds,
taking great care that the sutures are put through sound intestine
beyond the portion of intestinal wall which may have been thinned
by the ulcerative process. (Fig. 95.)

If no perforated place can be seen without disturbing the rela-
tions of the intestine, it is best to look for the ceecum and then pass
the gut through the fingers for inspection from the ileo-caecal valve
in both directions as far as possible; but evisceration is not justifi-
able, on account of the danger of fatal shock. Indeed, in cases of
perforation of any kind it is hardly permissible, unless the condition
of the patient immediately before the operation was practically nor-
mal. Thus, evisceration for the discovery of a traumatic perfora-
tion, where the operation is done soon after the injury, is a proper
step, while in cases where the general condition of the patient is
wretched because of exhausting disease, evisceration will probably
be the factor determining an immediately fatal issue.




CHAPTER XII
INTESTINAL OBSTRUCTION

Intestinal Obstruction.—This serious malady may arise from
various causes, such as fecal impaction, volvulus, intussusception,
constriction by bands or adhesions, by occlusion of the lumen of
the canal by tumors within or without the intestine, by the slip-
ping of a knuckle of intestine through a slit in the omentum or
mesentery, and by the strangulation of a hernia. Two or more
sites of obstruction may exist coincidently.

Intestinal obstruction may be divided into two classes: the
slowly progressive or the chronic and the rapidly progressive or
acute. The symptoms may indicate complete or only partial occlu-
sion in either the chronic or the acute form. The chronic form
1s exceedingly apt to assume suddenly an acute aspect.

Diagnosis of the Acute Variety. — The mere fact that the bowels
have not moved for a certain period, in spite of the usual reme-
dies, is not of itself sufficient evidence upon which to base a
diagnosis of this condition. On the contrary, certain cases of
complete intestinal obstruction are accompanied at first by diar-
rheea, or by the appearance of more or less normal-looking stools
coming from the lower, unaffected portion of the bowel. The
more prominent and important symptoms of intestinal obstruction
are due not only to occlusion of the canal but to the strangulation
of a vital organ, the absence of stool or flatus being important
corroborative evidence of the condition. The symptoms are
griping or colicky pain, usually over a considerable portion of the
abdomen, and of an intermittent character, nausea and vomiting,
the presence of localized tender regions in the abdomen, the exist-

213
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ence of abdominal tumors, or masses which are usually tender on
palpation and often tympanitic on percussion, rectal tenesmus with
the occasional appearance of blood or bloody mucus in the stool,
a normal or but slightly elevated temperature, a weakened and
usually accelerated pulse, and a peculiar, anxious facial expression.
The vomiting is a fairly constant symptom, appearing early, accord-
ing to the distance of the obstruction from the stomach. At times
there is much nausea, while again the vomiting may partake of
the character of regurgitation without nausea. The vomited mat-
ter consists at first of partly digested food, while later, biliary
and intestinal secretions appear, and when the large intestine is
involved, actual feces may be vomited. Digital exploration of the
rectum should always be performed. When intestinal obstruction
remains unrelieved, peritonitis, at first local, and later general, occurs.
Rarely the pathological condition becomes corrected spontaneously,
but this happy solution of the trouble should never be expected or
waited for. As a rule to which exceptions are almost unheard of,
acute intestinal obstruction is, from the first, a surgical disease.

When acute obstruction supervenes upon a chronic condition
of a similar nature, it is really due to the fact that a partial occlu-
sion of the intestinal lumen has become complete. The acute
symptoms have generally been preceded by constipation, alternat-
ing with diarrhcea, the fluid feces finding their way, for a time, past
the obstruction.

Treatment. — The only indication is to restore, without delay,
and with as near an.approach as possible to the normal conditions,
the permeability of the intestinal canal. Any method of proced-
ure which fails to accomplish this object is at best but a makeshift,
and often a poor one. Whatever else we may hope to accomplish
by surgical operation, the strangulation must be relieved before
the patient leaves the operating-table.

Operation. — When the patient is in fair condition, general an-
asthesia should be employed, but when the pulse and respiration
are of such a character as to indicate immediate danger, local
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anaesthesia with eucaine should be preferred. The assistants and
the instruments have been enumerated in the preceding chapter.
If general narcosis is to be employed, the patient’s stomach should
be washed out beforehand. This is an extremely important pre-
caution in this class of cases, for the constant regurgitation of fluid,
often septic in character, is almost certain to be accompanied by
aspiration of the vomited matter into the lungs, an accident which
will quickly prove fatal.

Palpation in anasthesia will frequently be found of great value,
tumors and masses being readily distinguished which it was im-
possible to detect during consciousness. This method of palpation
should never be omitted whenever anasthesia has been found
necessary. If a tumor or an increased local resistance can be
discovered, the incision had better be in its neighborhood; but if
palpation gives no information as to the locality of the obstruction,
the opening should be made in the linea alba, passing around the
umbilicus to its left side. The various layers of the abdominal
wall should be successively incised, while they are raised up away
from the viscera, between two mousetooth-forceps held respectively
by the operator and the first assistant, the edges of the wound being
retracted by the other assistants. (Fig. 111.)

When the peritoneum has been incised, the presence or absence
of pus or of other free fluid or of lymph-coagula should be noted,
as well as the condition of the intestinal wall. Purulent fluid or
even a considerable quantity of slightly cloudy serum is an indica-
tion that peritonitis is already present. It is an omen of grave im-
port. The aperture should at first be made large enough to admit
two fingers, which should explore in all directions as far as they can
reach, with the object of detecting a tumor or a band or other
constriction. If this manceuvre 1s not successful, the opening
may be enlarged in both directions and the presenting omentum
pushed up out of the way with a sponge on a holder or with a
strip of gauze, the end of which must be allowed to protrude for a
considerable distance from the wound, the proper method with all
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packings in the abdomen, in order to avoid the accident of uninten-
tionally leaving a foreign body within the peritoneal cavity. Coils
of intestine will now appear, some collapsed and some distended.
If the patient is in such a wretched condition that his death on the
table is to be feared, it is best not to proceed further at this time,
but to withdraw a distended loop from the wound and having iso-
lated it thoroughly from the peritoneal cavity, by well-placed gauze
packings, to incise it longitudinally at the part which is farthest
from the mesentery, turning the patient upon his side so that the
intestinal contents shall escape freely into a basin. (Enterotomy.)
A stitch or two may be put in so as to close, at least temporarily,
the opening in the bowel, and the patient may then be sent to bed.
[f he improves, further efforts to find the obstruction may be later
made, or it may be found necessary to open the protruding coil of
gut once more, leaving it open this time. (Enterostomy.) If the
condition of the patient warrants proceeding with the operation
without incision of the intestine, the next step will be the search
for the obstruction, remembering that the distended intestine must
be above the seat of the trouble, and the collapsed coils below it.
Distention of the colon and small intestine means that the obstruc-
tion is low down, while collapsed large intestine occurring together
with considerable collapsed small intestine, means that the impedi-
ment is nearer the pylorus. It is good practice to examine by pal-
pation or, better, by inspection, the large intestine first. If the
distention affects any part of this, the probable location of the seat
of trouble is narrowed down to a very small portion of the intesti-
nal canal, and it should be easily found. If the large intestine is
collapsed, and the obstruction is not found at the ileocaecal valve,
the collapsed small intestine should be explored backward or up-
ward from this valve, removing the coils from the abdomen if neces-
sary, and enveloping them in hot towels. It is unwise to handle
the distended gut more than is absolutely necessary, on account of
the ease with which its walls, especially the tense peritoneal coat,
may be injured.
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Having found the site of the obstruction, the possibility of
safely getting rid of it must be considered. If it seems necessary
to manipulate the distended intestine to any considerable extent, it
will be far safer to draw one of the coils out of the abdomen, isolat-
ing 1t with gauze and incising it as described above, until much
which was distended has become flaccid, when, after the intestinal
wound has been carefully sutured, the gut may be handled with
less danger. If gangrene of the intestine has taken place, the
entire gangrenous portion should be excised, unless, indeed, the
patient 1s doing badly, when the operation may at any stage be ter-
minated by allowing the coil of doubtful-looking bowel to remain
at the wound or protruding from it, with the object of resecting
later or of making a temporary intestinal fistula.

When the constriction or other hindrance has been relieved, the
portions which were or are distended should be examined to ascer-
tain whether paralysis is present, the wall of the bowel being rather
briskly, but bluntly, pinched between the fingers and then inspected
to note peristalsis. If paralysis seems to exist, the wound in the ab-
domen should not be entirely closed, but one of the doubtful coils
should be left just within the opening, this part of the wound being
packed with gauze. In the event of continued inertia of the bowels,
some relief will be afforded by incising this coil so as to form a
temporary fecal or intestinal fistula.

In general, coils upon which there are spots of doubtful vitality
should be left near the wound, and gauze packings should be car-
ried down so that in the event of a leak there may be a track down
to the visceral opening. Where actual gangrene is present, the
resection should be ample enough to take in living and perfect
bowel at each end of the excised portion.

When no gangrene and no intestinal paresis is present, and the
obstruction has been thoroughly relieved, the abdomen may be
closed by suture and the patient sent to bed. Having relieved the
strangulation, there should be no great haste to move the bowels.
Gas and feces will escape naturally, in all probability, but even if
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this does not occur the vomiting, pain, and other signs of obstruc-
tion will soon vanish. Fluid diet should be given for the first few
days, or until the bowels have fully recovered their tone. The
sutures in the abdominal wall need not come out for ten days, pro-
vided the wound remains aseptic.

Intussusception. — T his pathological condition may be described
as the invagination or “telescoping " of a portion of intestine into
that portion which is continuous with it. A sausage-shaped tumor
is thus formed which consists of three layers of intestinal wall, the
outer, the middle, which is in reality the reflection of the outer, and
the inner. The outer forms a sheath called the intussuscipiens,
while the two inner form the intussusceptum. (Fig. 104.) The

Fia. 104.

Diagram of intussusception.

lumen of the intestine is not necessarily completely occluded by an
intussusception, though as a rule complete obstruction soon comes
on because of wdema of the intussusceptum.

Two forms of the disease exist, the acute and the chronic.  Acute
intussusception is commonest in children under one year of age, and
it occurs in a very considerable proportion of all cases in children
under ten years old. It is rare in young adults, but becomes more
common again in the aged.

The cause of the trouble is irregular peristalsis or the presence
of polypi or other intestinal tumors, which, being dragged upon by
the movement of the intestine, draw the bowel to which they are
attached after them.

Sometimes a reversed intussusception is found where the intus-
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susceptum is composed of a part of the intestine defotv that which
forms the intussuscipiens,

Anatomically an intussusception may be composed entirely of
large intestine, entirely of small intestine, or of both large and
small intestine.  In the latter case the ileum is usually found within
the ascending colon. It should never be forgotten that the finding
of one intussusception does not preclude the presence of others.
(See general remarks on intestinal obstruction at the beginning of
this chapter.)

Diagnosis of Acute Intussusception. — I'requently an attack of
diarrhcea with vomiting and progressively increasing tenesmus
ushers in the disease; or the diarrhcea may precede and be a
causal factor in the production of the condition. The vomiting
and straining become continuous and very exhausting, while the
discharge of feeces ceases, being replaced by the appearance of
mucus, which is often blood-stained. The blood, especially in the
case of young children, stains the mucus at first a faint pinkish hue,
which later becomes redder. The vomiting may be violent and
projectile in character, though in the aged it is frequently more
like an actual regurgitation and is accompanied by little effort.
Pain, usually referred to the umbilical region, is a very prominent
symptom and is intense and continuous, the patient throwing him-
self about in bed, seldom resting quietly for more than a few min-
utes at a time. When the tension has been relieved by the slough-
ing or perforation of the affected portion of intestine, temporary
relief occurs as the forerunner of septic peritonitis,

On inspection, the abdomen will be found flat or distended, ac-
cording to the distance of the obstruction from the pylorus and the
duration of the attack. In thin individuals peristaltic movements
of the intestines may be visible through the abdominal walls, espe-
cially when the obstruction is low down. Palpation may reveal the
presence of a tumor often described as “sausage-shaped,” but fail-
ure to discover such a mass should on no account exclude the diag-
nosis of intussusception, for a tumor may still be present under the
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edge of the ribs, while the tension of the abdomen so frequently
noted in these cases, especially in children, may prevent accurate
palpation without first putting the patient under the influence of
an anasthetic.  Exploration of the rectum with the well-lubricated
naked finger should never be omitted, since it may be possible
actually to reach and recognize the apex of the intussusceptum,
thus making the diagnosis certain. Indeed, the intussusceptum
may even IJI'{Jtl'L'I(]{_‘: {'['D'lT'I thﬂ 1=,

Percussion may give no information, or it may be noted that a
part of the abdomen is very tympanitic while the remainder is quite
dull or even flat.

In arriving at a diagnosis no one sign or symptom, except the
unmistakable palpation of the intussusceptum through the rectum,
should be a determining factor; but all the phenomena should be
carefully considered, each by itself, and all in their relation to one
another. Where no accurate diagnosis is possible, but intestinal
obstruction is recognized, the duty of the surgeon is nevertheless
clear, no matter what the age or condition of the patient, unless,
indeed, he has become so weak that his death during the operation
may be pretty certainly expected.

Operation.— The assistants, instruments, etc., should be the
same as those enumerated on page 191. General narcosis is
essential. Before proceeding to anwsthetize, however, one attempt
to reduce the intussusception by hydrostatic pressure should be
made, in the following manner. Having elevated the foot of the
bed, or, if the patient is a child, raising its feet so as to almost
suspend it 1n the inverted position, water from a fountain syringe
or irrigator, hung not more than four feet above the patient, should
be allowed to flow through the enema tip into the intestine, while
gentle massage of the abdomen is practised. This form of treat-
ment is, of course, only to be employed when the diagnosis of
intussusception is quite clear, and when a tumor can be felt or
the involved gut palpated by the rectum. Success is recognized
by the disappearance of the tumor and the immediate relief of

L
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pain.  This method of treatment should not, however, be long
continued if unsuccessful, for various accidents may occur, as a
result of too greatly distending the bowel,

Having decided that operation is necessary, the abdomen should
be opened over the tumor, if one is present; if not, then in the
median line, the incision passing round the umbilicus to the left.
(Fig. 91.) Having found the intussusception, it should be carefully
inspected, and if gangrene is present, resection of the affected portion
should be at once performed. (Page 198.) If the intestine looks
doubtful, gentle attempts to reduce the condition by taxis through
the intussuscipiens may be made, but no attempts by traction upon
the unaffected portions of the bowel should be permitted. If this
attempt proves futile, resection of the intestine must be done. If
the condition, however, is a recent one, and no adhesions exist,
reduction by manipulation through the tumor is not difficult. The
intussusceptum should be pusked out into place through the wall
of the tumor. If at any time during the operation the condition
of the patient becomes so grave that fears are entertained as to his
ability to stand further manipulation, the affected coil should be
drawn out of the abdomen as well as possible, and after thoroughly
packing gauze about it in such a manner as to protect the general
peritoneal cavity, the mass should be longitudinally incised so as to
completely relieve the strangulation and restore the normal con-
tinuity of the tissues, when, if the intestine is found to be sufficiently
healthy, the incision may be closed by suture, while if it is of doubt-
ful viability, the opening may be left in the wound. This forma-
tion of an artificial anus or an intestinal fistula, however, should be
avoided by resection of the gut if the patient is in sufficiently good
condition to permit this longer operation.

Volvulus. — This may be described as a twist of a loop of in-
testine. It has been called an axial twist of the intestine, but no
such thing as a true axial twist is possible in the anatomically
normal intestine except at the vermiform appendix. Volvulus is
commonest in the aged. Its location is usually at the sigmoid
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flexure, and is made possible by the existence of a long mesosig-
moid. The point of next frequency is the region of the lower
ileum, and the cacum. Volvulus is often chronic, and very fre-
quently relapsing, whether cured spontaneously by enemata, or by
operation. The symptoms of the disturbance are those of intestinal
obstruction. On examination pain may be elicited by palpation
of the distended loop, and also at the site of the constriction. The
history of previous attacks is worth noting.

Operation. — The incision should be made over the region where
the tumor 1s believed to lie. Even when this is in the right side of
the abdomen, it is not improbable that we may come upon a vol-
vulus of the sigmoid, the distended loop lying in the right iliac
fossa, while the constricted portion is in the left side. In acute
exacerbations of chronic volvulus, the gut may be found greatly
hypertrophied and, indeed, of enormous size. The incision should
be sufficiently enlarged to permit of a good view of the affected
parts, so that the direction of the twist may be clearly made out.
The correct relations of the bowel having been restored, the
convexity of the loop should be fixed to the peritoneum with a few
silk sutures, so that the twist may not occur again. If gangrene of
the loop or of a part of it has occurred, resection or the formation of
an artificial anus will be required; but it must be remembered that
it is not sufficient to open the loop itself, but that the intestine
above the loop must be incised in order to give relief.

Slit in the Mesentery or Omentum.— It sometimes happens that
knuckles or coils of intestine become strangulated after passing
through congenital slits in the mesentery or the omentum. This
state of affairs cannot be foretold before the operation. The
symptoms are those of intestinal obstruction, and the treatment is
by operation following general surgical principles. The slit in the
mesentery should be sutured with catgut in order that the accident
may not recur, while if the omentum is at fault, that portion which
contains the hiatus should be ablated, tying it in small sections
with fine catgut before cutting it off. Although the deformities
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causing this accident are congenital, the disaster may not occur
until adult life or old age.

Bands and Adhesions. — Obstruction due to the presence of
bands or adhesions may not infrequently be diagnosed by the
fact that there has been an inflammatory disease or a surgical
operation involving the abdomen at some previous time. If the
character of the former disease or operation can be ascertained,
additional light may be thrown upon the case. The treatment
is abdominal section for the division of such bands or adhesions.
This is always best done by division between ligatures, rather than
by blunt dissection, unless, indeed, the adhesions are very recent,
when blunt peeling away of the implicated viscera is not improper.

After operations for this condition, the bowels should be kept
very active for several days, in order to avoid, if possible, the for-
mation of other adhesions at the site of the old ones.

Meckel’s Diverticulum. — This congenital pouch, which springs
from the lower portion of the ileum, is occasionally the causal factor
in intestinal obstruction. It may be implicated in a volvulus, or in
an intussusception. The diagnosis is made at the operation. After
relieving the constriction the diverticulum should be removed.

Fecal Impaction. — Aged persons are those commonly afflicted
with this disturbance. The history is one of constipation alternat-
ing with diarrhcea, the patient not feeling well for a number of
weeks, or even months, until more or less suddenly the symptoms
of intestinal obstruction appear. Sometimes it is impossible to
differentiate between uncomplicated fecal impaction and a stag-
nation of dry, hard fecal masses behind a slowly constricting
tumor of the intestine. When acute symptoms appear, however,
the treatment is the same, so far as securing immediate relief is
concerned, radical measures to effect a cure being reserved for a
future operation. When all else has failed, the patient should be
operated upon, the first portion of the ascending colon being opened.

Right Colostomy. — General or local anasthesia will be neces-
sary according to the condition of the patient. There should be at
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least two assistants besides the aneesthetist. The instruments
are a scalpel, blunt and sharp retractors of medium size, two
mousetooth-forceps, six artery-forceps, a thick probe, needles,
sutures, ligatures, a needle-holder, and a pair of scissors. Sponges
and dressings should be at hand as in every operation,

Fic. 105.— Lelt colostomy. First step.  Suture of peritoneum to skin. The gauze packing prevents
prolapse of the viscera.

An incision two and a half to three inches in length should be
made through the outer portion of the right semilunar line, and
parallel with it, its lower extremity being at the level of the an-
terior superior iliac spine. Having entered the abdominal cavity,
the parietal peritoneum should be attached to the skin by a few
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medium-sized silk sutures. (Fig. 105.) A knuckle of large intestine
should now be drawn into the wound, and should be recognized as
ascending colon, not only by its size and color, its longitudinal
striations, and its epiploical appendages, but also by its anatomical
relations with the caecum and the vermiform appendix. This

Fii, 106. — Colon drawn out of the wound. A glass rod perforates the mesocolon to hold the coil
out of the abdomen,

care is necessary because it is not always easy to otherwise differ-
entiate between the ascending colon and a long sigmoid flexure,
which occasionally occupies a position in the right side of the
abdomen, overlying the caecum and ascending colon. Having
assured ourselves that the right portion of the intestine has been

]
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drawn out of the wound, a thick probe, a glass rod, or some other
smooth object of equal thickness, should be forced through the
mesocolon, transfixing it, and thus holding the knuckle in place,
while the next step is performed. (Fig. 106.) This consists in

Fie. 107. — Suturing the loop of colon to the parictal peritoneum.

suturing with fine silk the entire circumference of both legs of the
loop, and of the mesocolon to the peritoneum, which has been made
fast to the skin of the abdomen, thus making the entire loop of large
intestine extra-peritoneal. (Figs. 107, 108.) Having surrounded the
protruding gut with a ring of gauze, so placed that not a particle
of fecal matter may enter and soil the peritoneal cavity, the colon
may be incised longitudinally, securing with forceps any bleeding




COLOSTOMY. SECOND STEP 227
points in its wall. If the case is not extremely urgent, it is well to
postpone this step of the operation until adhesions shall have
formed between the parietal peritoneum and the peritoneal coating
of the colon. So short a delay as six hours will suffice to make
the opening of the gut distinctly safer than if it were done at
once, while if from twenty-four to forty-eight hours are allowed
to elapse between the steps of the operation, the danger of
peritoneal infection will be almost »¢/. No anmsthetic need be
employed for the second step of the operation, when it has been
thus postponed, since the colon is insensitive to incision or cau-
terization, though colicky pain will be caused by rough, blunt
manipulations or by distention.

Fic., 108. — First stage of operation completed. Nothing remains but to open the intestine,
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The colon having been opened there will be an escape of gas,
and perhaps of liquid feces, which have been unable to pass the
impaction, so that the patient will almost immediately experience
relief. It will now be seen that the probe or rod, which was used
to keep the eut raised out of the abdominal wound, has, together
with the sutures, formed a septum or spur between the afferent
and efferent portions of the intestine, so as quite effectually to
prevent the entrance of feces into the efferent or distal portion.
A woven catheter or a rather stiff rubber rectal tube should now
be passed into the ascending colon as far as it will go, and with
a hand syringe six or eight ounces of warm olive-oil should be
injected and allowed to remain, the tube being withdrawn. The
dressing may now be applied, no pressure being made directly
upon the exposed loop, which should be protected by means of
thick circular gauze pads, as described on page 188 in speaking
of the dressing after the operation for empyema. Five or six
hours after injecting the oil, the colon should be irrigated through
the long tube by way of the wound, using large quantities of soap-
suds. Fecal matter will probably escape alongside as well as
through the tube, on removal of the irrigator tip. These irriga-
tions should be very thorough, should wash out gut above and
below the wound, and be repeated twice daily until the intestine
is clear, and the fluid can be made to pass freely by the rectum.
If this cannot be accomplished after, say, a week, it is probable
that a neoplasm blocks the way, and that the advisability of
further surgical procedures will have to be considered.

Tumors causing Symptoms of Acute Obstruction.— Occasionally
an acute case may be encountered in which there is a distinct history
of more or less chronic disturbance, such as constipation, the pass-
ing of blood or mucus by rectum, colicky pains, and rapid emacia-
tion. If, now, a tumor can be made out by palpation. it will be
worth while to incise over the mass, to explore it in order to learn
its character, exact size, and anatomical connections, and then to act
according to the patient’s probable ability to withstand the shock of
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a radical surgical procedure, such as the resection of the loop of
bowel which bears the tumor. If the patient is old or feeble, and
there is even a slight doubt as to his survival of the resection, the
operator should by all means rest content with tiding over the
emergency, reserving other procedures for some future time when
the conditions shall be more favorable. Colostomy, performed
approximately after the method just described, will then be the
operation of choice. The opening into the bowel should not, how-
ever, be too near the tumor. If colostomy has to be performed
through the left side, as much as possible of the descending colon
should be drawn down, and the knuckle of gut drawn into the
wound should be formed from the uppermost available part of the
large intestine, so that subsequently prolapse may not occur. Dur-
ing the after-treatment, it is of importance that the distal as well as
the proximal part of the bowel should be kept clean by means of
enemata and irrigation.



CHAPTER XIII
ACUTE APPENDICITIS

Acute Appendicitis.— There are two causes which may produce
this disease : infection within the appendix itself and infection by
extension from inflamed neighboring organs, the former being by
far the most frequent. Various conditions predispose the appendix
to inflammation from within, such as the presence of irritating con-
cretions or, more rarely, foreign bodies, traumatism producing con-
tusions, twists or sharp bends causing strangulation, thrombosis of
the vessels of the mesoappendix, and the presence of certain specific
lesions, such as those of typhoid fever. Iintozoa have in some
instances been looked upon as the cause of irritation sufficient to
light up an inflammation in this exceedingly susceptible organ.
The appendix normally, by the peristaltic action of its muscles, gets
rid of its secretions and of such fecal particles as may have entered
its lumen. When, however, there is any internal irritation, its
mucous and lymphoid elements become swollen, closing the lumen
in part or completely, so that drainage is more or less interfered
with, and decomposition of the retained secretions takes place, with
the formation of still larger quantities of irritant material and con-
sequent further intumescence. The muscular and peritoneal coats
of the appendix being quite unyielding, rigidity and pain result.
Still later,a condition of strangulation with consequent gangrene
and perforation of the wall takes place. Usually adhesions have
by this time formed between the inflamed appendix and the omen-
tum or neighboring coils of intestine, so that when perforation
occurs the septic fluid from the gangrenous organ is for the time
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encapsulated, and may not infect the general peritoneal cavity. In
other cases adhesions are slow to form or they do not form at all,
and the infection at once becomes diffuse. Septicemia may set in
at any stage of the disease, even when there has been no perfora-
tion and no visible gangrene. Suppuration having taken place,
it may spread in any direction; but as a rule with numerous excep-
tions, the pus travels toward the outer side of the iliac region and
toward the rectum. Metastases, especially where suppuration is
between the layers of the mesocolon, are not uncommon, the liver
being a favorite seat for secondary abscesses. The prognosis is
always grave when there is suppuration in the mesentery or meso-
colon, even when the other anatomical features of the case and the
clinical symptoms are favorable.

The location of primary abscess will depend largely upon the
site of the appendix before the attack. This is, normally, in the
right iliac fossa, the base of the organ as it springs from the apex
of the caecum occupying a position between the anterior superior
spine of the ilium and the umbilicus, and continuing behind the
caecum 1n the same plane, but in a slightly backward direction,
for a variable distance. The average length of the appendix is
about three inches, though it may be so short as to be a mere
rudiment, or it may be very fleshy and seven or eight inches long.
Its direction, too, varies to such an extent that there is hardly a
place in the abdomen which the tip may not occupy. The meso-
appendix is sometimes long and sometimes short. It usually
contains but one principal artery, which, however, sends several
branches into the organ. The appendix in some instances lies
in a sac or cavity between the layers of the mesocolon. The
entire organ may be found imbedded, as 1t were, in the cacal
wall, so that at first sight it appears to be absent altogether.
In such cases it may, however, be felt through the wall of the
intestine.

Without surgical intervention the attack may end in recovery,
more or less permanent, in one of the following ways: —
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There may be gradual abatement of the inflammation with
the disappearance of all acute symptoms, the cedema of the lining
of the appendix gradually giving place to a condition of hyper-
plasia with more or less regular or irregular narrowing of the
lumen of the tube; a condition predisposing to other attacks of
the disease.

There may be ulceration of the mucous membrane at the base
or neck of the appendix, allowing the pouch eventually to empty
itself into the bowel, this ulceration afterward cicatrizing. This,
on account of stricture formation, will almost certainly be followed
by other attacks, the severity of which cannot be foretold.

There may be destruction of the inner coats of the appendix,
leading to an almost total obliteration of the lumen of the organ.
There will then be no more attacks of the disease, though there
may be considerable pain, which, by simulating true appendicitis,
keeps the patient in a state of mental unrest and physical discomfort.

There may be adhesion of some part of the appendix itself to
the cacum, and, perforation taking place into the bowel at that
point, the appendix may empty itself, becoming thus a *jug
handle,” permanently opening by two orifices into the cacum.
Here it 1s very unlikely that there will ever again be a dangerous
attack of the disease, though the patient will experience more or
less constant pain, and, with the tender point in the abdomen, will
present the picture of chronic appendicitis, which, indeed, the
case has now become.

There may be abscess formation, with spontaneous rupture
into the rectum or at some point upon the abdomen, followed by
recovery more or less complete, perhaps followed by fecal or
intestinal fistula, or a fistula leading into the appendix, which
has become completely detached from the cacum. Or none of
these complications may occur, the abscess simply discharging, and
the appendix sloughing away with subsequent complete recovery.

Acute appendicitis may be further subdivided into the usual
acute form and the fulminant variety.
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Diagnosis of the Acute Form.— The disease is commonest
during adolescence and early adult life, though it may occur
during childhood and old age. The history of former attacks
of abdominal pain with fever, necessitating confinement to bed,
1s significant. Acute appendicitis usually begins with abdominal
pain which is rarely referred to the right iliac fossa, but in the
majority of instances is quite general, or seems to be in the
umbilical region, the pain and tenderness becoming localized
later. There 1s often vomiting preceded by some nausea, but
without the depression of the nausea due to ordinary gastric
irritation, so that frequently the vomiting is projectile, and comes
on so suddenly that the patient has hardly time to prepare
himself for it. There may be diarrheea, or, more commonly, atony
of the bowels, with rapidly progressive tympanites. The tongue
1s coated and often dry.

Facies.— The facial expression of a patient suffering with
acute appendicitis denotes sepsis. It is characteristic, though not
by any means easy to describe. When a differential diagnosis be-
tween appendicitis and inflammation of other organs in the same
region is to be made, the impression gained by the general look
of the patient 1s of the greatest importance, the absence of
this peculiar expression being of distinct negative value almost
as great as a piece of positive evidence. It certainly is more
important in making the diagnosis than either the pulse or
temperature. The general expression is one which indicates
anxiety; often enough the look of robust youth and strength
suddenly stricken. Later it might be described as haggard. The
eyes are bright, the features pinched, the upper lip tending to
recede slightly so as to show the teeth. The play of the nostrils
is usually quite marked. The hue of the skin i1s somewhat dusky,
and not infrequently slightly jaundiced. Sometimes it is not
possible definitely to say what it is which alters the expression of
the patient, and the physician who sees him for the first time
may not note anything remarkable, The friends, however, when
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questioned, may say that the patient looks changed in some way,
and of this fact they may be certain, though unable to tell just
what constitutes the subtle alteration in expression. In spite of
the anxiety shown in the patient’s face, his manner is not at first
that of one who thinks himself dangerously ill, and often in the
most serious cases his behavior might almost be described as
jocular. This lightness of manner may not be noticed in the
very beginning of the attack, but it frequently appears when gan-
arene or perforation has abolished the pain arising from tension
in the appendix. It may therefore be regarded, in connection
with the other signs and symptoms, as an omen of evil.

The temperature for the first twelve hours, except in the ful-
minant cases, rarely rises to more than 101.5°; while the pulse,
nearly always deviating from the normal, may fall very perceptibly
in frequency, retaining a good full character, or it may become
accelerated from the very beginning. With the progress of the
disease, acceleration of the pulse-rate is almost the universal rule.
Irregularity as to rhythm and force, especially when the rate is
slow and the other symptoms severe, is an evil sign indicating not
only septic absorption but high susceptibility to the toxic influence
as well. When the rate becomes progressively rapid, the quality
being soft and compressible, peritonitis is to be feared.

The respiration from the very first has a tendency to become
costal and shallow, In severe cases this is particularly well
marked. It is due to the feeling that full inspiration will cause
pain from the motion imparted to the abdominal contents and,
incidentally, to the inflamed appendix itself. Coughing, sneezing,
and clearing the throat also cause pain and flinching from the
motion of the inflamed tissues. When rupture of the appendix or
of an abscess takes place, tension 1s, for the time, relieved, and the
symptoms become less marked, to reappear shortly with increased
gravity.

Palpation of the abdomen reveals great tension of the muscles,
due to spasm with which Nature seeks to protect the inflamed organ
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within. The abdomen feels board-like, the muscles not relaxing
in spite of the patient’s endeavors and good will, and often,
not even under general anasthesia, pushed far enough to abolish
the usual reflexes. In palpating at this stage of the disease
great force is not necessary, since even light pressure will elicit
pain over the appendix and often over other points in the abdo-
men, while pressure anywhere on the abdominal wall is apt to
cause pain in the appendix on account of transmission of the
force. The spot of greatest tenderness is often well marked,
and can be localized quite exactly. It is supposed to lie directly
over the base of the inflamed organ.

The correct method of palpation is with the palmar surfaces
of the fingers, which should lie quite flat upon the abdomen, while
the examiner stands at the patient’s right. Exploration should
be made by gentle pressure, beginning just to the right of the
umbilicus, and both hands should be gently and simultancously
drawn toward the right iliac region, as if to feel an object lying
against the pelvic wall. (Fig. 109.) Naturally, when the abdomen
1s as tense as it usually is during the first day or two of the attack,
it will not often be possible to map out the appendix itself with
any degree of exactness, and we may have to be satisfied with
ascertaining a point of maximum tenderness in a suspicious
locality, or a region of markedly increased resistance to palpa-
tion. When the disease is subacute or chronic, the appendix
may often be distinctly felt as a cord-like, movable structure
which slips and seems to roll beneath the fingers. The palpa-
tion draws it outward, so that it usually lies almost parallel with
the right semilunar line. It is frequently easier to locate the
caeecum  first, an object which is fairly prominent and easy of
recognition, and then to follow downward with this as a starting-
point. Whenever there is tension within the appendix, pain will
be elicited on palpation, and this is often so accurately localized by
the patient that the examiner can have but little doubt as to the
structure which he feels under his fingers.
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Masses which feel larger than the finger are probably composed
of adhesions of plastic f_\'1n|1h with or without the presence of actual
abscesses: while [.3-1_'L||.'.L'1.'|{..:'.' the thickened omentum wrapped round
th ;1i1|u-:1||ix by these adhesions forms a considerable ]ul!'iiwll of

the tumor. There are some abscesses which are not adherent

. 10g. Method of palpating the right

to any portion of the abdominal wall, but, surrounded by omentum
and coils of intestine, lie otherwise free within the ]u-ritn-m-n] cavity,
Careful palpation may demonstrate this condition by the mobility
of the tumor, The thickened, inflamed, and sensitive ureter mav
simulate appendicitis. The urinary symptoms, however, are likely
to be such as to make differentiation possible. The iliac vessels.

too, should not be mistaken for morbid structures.
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In all acute cases, manipulations about the abdomen should be
made with the utmost caution, for fear of rupturing the appendix
or the walls of any collection of pus which may be present. When
the symptoms are well marked, little is to be gained by actually
feeling the tumor, distinct local resistance to pressure being, with
other symptoms, sufficient evidence of the character of the disease.

The examination by rectum should never be omitted, no mat-
ter how clear the diagnosis may seem without this aid. A general
tense bulging of the abdominal contents with no localized tender-
ness may simply indicate tympanites. A local bulging, tender
on pressure, may mean abscess, while this sign, together with
aedema of the rectal mucous membrane, would seem to indicate that
the abscess was pointing in the rectum, and could be safely opened
and drained at that point, thus relieving the acute symptoms and
allowing partial or complete recovery from the attack, with a view
to subsequent radical operation. If no objective sign is made out,
but an increased tenderness toward the right side is noted, the
observation may be of importance in connection with other symp-
toms pointing toward appendicitis.

To sum up, it may be said that the pulse and the temperature
are of comparatively little value in diagnosticating acute appendici-
tis, and that the pain, especially when localized, the vomiting, the
abdominal rigidity, frequently most marked in the right side, the
constipation, and last, but very important, the facial expression,
form a clinical picture which is, in the great majority of cases, not
difficult to recognize. The advance of the disease is characterized
by more pronounced symptoms of general sepsis (see Chapter
V., and, often enough, by the occurrence of diffuse peritonitis,
(Chapter X V1)

Fulminant Appendicitis. — This terrible form of the malady is,
fortunately, not common. It is to be recognized by the extreme
violence of the onset and the frightful rapidity with which the
symptoms progress. It sometimes happens that within six hours
there is a distinct purulent peritonitis, and that within twenty-four
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hours the patient has become profoundly septic. In children a
convulsion may be the first alarming occurrence.

Treatment of the Acute Forms of Appendicitis. — When called to
see a patient who is suffering from any acute abdominal disease,
every available method of examination should be employed, even
when the diagnosis seems tolerably clear. If the existence of appen-
dicitis is suspected, the administration of opium in any form should
be shunned, and chloroform, given by mouth or even by inhala-
tion, should be preferred; the drug being employed with the object
of lessening the appendicular spasm which is causing the colicky
pain. When chloroform is administered internally, the dose should
be from thirty to forty minims, repeated if necessary at intervals of
half an hour, for three or four doses. The patient should be warned
that the medicine is very pungent, and may cause momentary stran-
gling and burning sensations. If administered by inhalation, the
oreatest caution should be observed, and no more chloroform used
than just enough to give relief, full narcosis being carefully avoided.
When localized pain and tenderness can be demonstrated, an ice
bag should be applied, in order to retard the process if possi-
ble; but it must not be forgotten that the cold will act as an
anasthetic, so the absence of tenderness at a subsequent examina-
tion should not mislead one. In order to avoid error, it is some-
times advisable to remove the bag for half an hour before again
making the examination. There is usually a remission of pain fol-
lowing this treatment, but it will recur in a few hours with greater
or less severity, when, before giving further advice of any kind, the
patient should be once more examined. If the symptoms progress
at a very rapid rate, operative interference should not be delayed.
The worst thing the surgeon can do is to wait a prescribed number
of days or hours before deciding upon the course to be pursued. The
progress of the disease should be the only guide, and, except dur-
ing the first shock of the attack, operation is better performed early
than late. As a very general rule, it may be said that when a patient
has been sick twenty-four hours and seems worse at the end of that
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time than at the beginning, it is probable not only that an opera-
tion is advisable, but that every hour of delay will subject our charge
to additional danger. To be sure, the vast majority of cases may not
be seriously prejudiced by a further delay, and, in some instances,
genuine improvement may appear at the end of forty-eight hours
or even later, the case ending favorably without operation. When
this hoped-for result is not obtained, however, the patient cannot
fail to be in worse condition for the ordeal of the operation, be-
cause of the time which has been wasted. It is not always an
easy matter to determine just when palliation should give way to
radical measures, It may be said, however, that early delirium or
other disturbance of the sensorium, the occurrence of persistent
vomiting, and the fact that the patient does not pass flatus, are
symptoms which show clearly the necessity for haste. If, in addi-
tion, the pulse becomes rapid and small, or chills occur, the case
may be regarded as exceedingly grave. When this entire group of
symptoms is present, it does not matter whether the patient has been
sick for twenty-four hours or four hours, the only treatment which
holds out a reasonable hope of saving life is immediate opera-
tion. Palliation, except during the time necessary to make prepa-
rations, is then nothing short of culpable. A sudden remission of
symptoms, both objective and subjective, occurring spontaneously
after the first six or eight hours following the beginning of the at-
tack, may be looked upon as a danger-signal; for it often enough
means that gangrene or perhaps perforation has occurred, the ten-
sion in consequence being relieved. When the diagnosis was clear
before the remission, the decision to operate should by no means
be changed. If there was reasonable doubt, however, the patient
should be constantly watched, so that action may not be delayed
beyond the first recurring signs of danger.

Operation. — Having decided to operate, preparations should be
made in the manner described in Chapter XI. At least two assist-
ants will be required in addition to the anzesthetist, and as these
two may be needed at the wound, a nurse or two will not be found
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superfluous. General anasthesia will invariably be required. DBe-
fore administering the ether or chloroform, it is of importance, where
there has been much vomiting of offensive matter, to wash out the
stomach as a preliminary step, to prevent, if possible, the entrance
of septic material
into the trachea
and bronchi dur-
ing vomiting 1in
I_II_'I{"I".I'_IF(_'iE:I“Z"'”!.'HH.

While 1n
chronic or sub-
acute cases 1t may
be allowable to
make what may
be called the -
cision of election,
in the acute cases
the point of at-
tack must depend
upon the location
of the tumor, the
most resistant
portion of the ab-
dominal wall, or
even the spot of

FiG, 110, — The operation for appendicitis.  Skin, aponeurosis, and ;“-',r]“-'“t‘-'”"t i'.'lﬁl'l'l TL'I'I(_:l,
anterior sheath of the rectus retracted, showing the outer edge !_E:Ildtl't'lL‘H:-i, as in-
of the muscle.

dicated by the
patient before he was anwmsthetized. The incision of choice, when
there is no tumor and the exact location of the diseased organ is
not known, should be parallel with the right semilunar line, and
just within the border of the rectus muscle, the incision taking in
the skin and the fascie down to the muscle itself. To begin with,
this incision should be about two and a half inches in length, the



OPERATION FOR APPENDICITIS 241

line between the umbilicus and the anterior superior iliac spine
crossing its upper third. If it is later found necessary, this incision
may be considerably extended. Only in the chronic or relapsing
forms of the disease, when the operation is performed in the so-

called “interval,” are the very short incisions safe.

[ .C"

'

7

/| §

F!

Rectus muscle drawn aside with Dlunt retractor. Incision of the posterior sheath of

Fic: 111.-
the rectus and the peritoncum between 11|uu.m-[m-1h-l'--n'-:-]u-'..

Having exposed the belly of the rectus (Fig. 110), a blunt re-
tractor, held by an assistant, should be inserted beneath its edge,

and the muscle should be strongly drawn toward the median

line. (Fig. 111.) The remaining dissection should be through the

R
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tissues exposed by the retraction of the rectus, so that n_']u-n the
operation is finished the muscle, assuming its normal position, shall
cover the incision through the tissues behind it, thus reducing the
probability of subsequent hernia. The dissection through the pos-
terior rectus sheath and the peritoneum should be carefully per-

Fi; 112, — Coecuam andd :|,||5:|,'|'||||1 |l1||u_=_ﬂ|[ out of the wound, Note relation of the base of the
u||-ru-n|]:.~. te the longitudinal stoation, and also pathological constriction near its tip. The

ligatures have not vet been tightened.

formed by incising between two mousetooth-forceps, which should
raise the tissues away from the wiscera, in order that intestine or
omentum may not be accidentally wounded. (Fig. 111.) In order to
render unlooked-for traumatism still less hable, the mousetooth-
forceps should take very small * bites,” and the instrument held by
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the assistant should invariably follow closely that manipulated by
the operator. Both forceps should never relax their hold at the
same time, but may be alternately shifted in the line of the wound
as the scalpel nicks its way along between them. The accidental
opening of intestine which, lving close to the parietal peritoneum,

Fic. 113 — Stump of appendix, showing how the ligature has cut the mucous membrane and the
muscular coat. It evidently cannot slip off. The gavze will now be withdrawn and the intes-
Line |'l:'|l|:1l. |;-||_

gets into the grasp of the forceps. should be most carefully guarded
against.  Before incising the peritoneum, all hemorrhage should
be checked by artery-forceps. The little bleeding points in the
skin will probably not require lhigation, since they are usually
stopped permanently by the pressure of the forceps. A vessel or
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two running across the line of the incision may require ligature, but
the most important group which is likely to be encountered 1s
made up of the deep epigastrics, which lie in the plane between
the peritoneum and the fasciae, forming the posterior sheath of the
rectus. They cross the line of incision obliquely and continue up-
ward along the rectus, half an inch or more from its edge. The
exact location and direction of these vessels i1s somewhat variable,
so that they may not be seen at all in an incision of two and a half
inches, though they
are very commonly

encountered when 1t
becomes necessary to
extend the opening
downward. The en-
larging of the wound
with scissors or with
the blunt bistoury, a
method never to be
recommended, 15 here
particularly to be es-
chewed, since the epi-

gastrics, when once
H blindly injured, re-
tract and are some-

Fi. 114.—Closing the peritoneal wound with running catgut tiﬂ'lL":'\ far fl'f_l!'l'i L’E'll'i:','
suture. A piece of gaurze protects the viscera from puncture,

to secure; thus valu-
able time and considerable blood may be lost. The left index finger,
pulp upward, may be inserted into the wound at its lower angle,
when the artery will be easily felt pulsating against the tense, uncut
portion of the abdominal wall. With the scalpel, the fascia may
now be divided while the finger remains beneath the artery, until
the accompanying veins come into view, when the vessels may be
easily ligated after clamping them and dividing them between two
forceps. (Fig. 115.) During the procedure of exposing the epi-
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gastric vessels, the finger should not keep up a steady pressure
against the abdominal wall, but should occasionally intermit as the
dissection approaches the vessels. If this precaution is not taken,
the veins, being emptied by the pressure, and therefore decolorized,
may be incised before they are seen. The nerves which run to the
rectus muscle obliquely downward from the spine should be drawn
aside with retractors, if possible, so that they may not be cut.

——

i, 115, — Operation for appendicitis.  In this instance the incision had to be prolonged, and the

epigastric vessels are seen, clamped before division, A piece of gauze plugs a premature

opening in the peritoneam,

At the first nick made in the peritoneum, the presence or ab-
sence of free fluid must be noted. Serous or seropurulent exuda-
tion or pus, with or without odor, may be present. Free fluid of
any variety is, in acute appendicitis, always an unfavorable sign, and
is usually an indication of the diffuse character of the accompany-
ing peritonitis. The wound should be enlarged without further
delay. If no fluid escapes, the finger of the operator may cautiously



216 IMPERATIVE SURGERY

explore the abdomen through the incision, the greatest gentleness
hrin;_; observed lest tender adhesions be ruptured and the abdo-
men flooded with pus or other infective material from a hitherto
unsuspected abscess.  Any abnormal resistance encountered by
the exploring finger should be regarded with suspicion, and the
wound further enlarged, provided the doubtful mass cannot be
properly reached through
the opening already made.
No matter how simple it
may seem to isolate an ap-
pendix from a mass of ad-
hesions, even when the size,

shape, and consistency of

the tumor render the proba-
hi]it_ﬁ.' of abscess remote, no
attempt at such 1solation
should at this time be made.
Fven if malodorous pus 1s
encountered immediately on
::]JL?'I‘lil‘lj_{ the abdomen, it
must be understood that
other and more wvirulent
material may be imprisoned
within the mass of adhe-
sions, and that this 1s by no
means to be hiberated until

every precaution has been
Fi. 116.— Appendix held up by an assistant. Note, taken to protect the remain-
I‘l"L':I' it Ll b bl T e LR portions of the perito-
neal cavity from infection.
With blunt retractors so placed that neither intestine nor
omentum may be accidentally caught between the instruments
and the parietes, the abdominal wall may be lifted away from the

viscera for therr inspection.  The appearances will not be 1dentical
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in any two cases, but certain types exist which will here bhe
described.

In early acute appendicitis without gangrene or perforation,
injection of the vessels of the intestines in the iliac fossa may be
noted. Tender adhesions may bind several coils together, or a
protecting covering of omentum may have wrapped itself around
the diseased region to which it has become lightly adherent. Or,
perhaps, there is nothing but the slight injection already spoken
of to indicate the presence of a dangerous pathological condition,
and even this sign may not be visible on first opening the abdo-
men, the contents of the peritoneum presenting quite a normal
appearance. In the absence of adhesions, the next step will be to
find the ascending colon and ceecum as landmarks in the search
for the appendix. An appendix or even a small mass of adhesions,
casily felt against the pelvic wall by palpation through the un-
opened abdomen, may be difficult to detect by the sense of touch
through the open wound. In differentiating between large and
small intestine, it should be remembered that normal small in-
testine is smoothly cylindrical or cylindroid in shape, and of a
uniform color; while large intestine is bluish gray in hue and is
marked by two or three fibrous, white, retracted, longitudinal stria-
tions where the wall is denser than that of other portions of the
intestine. Fatty epiploical appendages hanging from the walls of
the colon and caecum make this portion of the intestine still more
striking in appearance. The cacum and ascending colon lie
along the outer side of the abdomen, against the pelvic wall and
loin.  Occasionally an abnormally long sigmoid flexure of the de-
scending colon lies in the right side of the abdomen, and may be
mistaken for the caecum. Unless it is recognized at once, consider-
able time may be lost in looking for the appendix, so the possibility
of the abnormality should always be borne in mind. The sigmoid
is not usually so large in circumference as the cacum. and while
it possesses the longitudinal striations, the epiploical appendages
are fewer and smaller than those of the ceecum. If in spite of



240 IMPERATIVE SURGERY

these observations there is still difficulty in recognizing the struc-
ture, the intestine should be passed rapidly between the fingers,
when the length of the coil and the absence of the cacal extremity

Fii;. 117, — Turgid, highly inflamed appendixz which has been turned out of a bed of adbesions,

1. 7 Turgid, highl il | append hich has | 1 1 out of a bed of adl EI |
is gangrenous in spots and almost perforating. Gauge packings protect the peritoneal cavity.
The ||1L':in11|1pt'nf.|ix iz tied in two sections.  The conical :i1l:'|.|lt' of this ;1.]1[H.'I'|I|ix 15 due to old

obliterative changes toward the tip.

will naturally cause suspicion that we are dealing with the sigmoid,
and search should be immediately made behind and beneath it for
the ascending colon and ceecum. Having now found the ascending
colon, a “knuckle ” should be drawn toward the wound and passed
upward between the fingers until the cacum is found. The base
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of the appendix i1s usually in a line continuous with that longitudi-
nal striation which i1s opposite the mesocolon. (Figs. 112 and 116.)
If there 1s the least resistance to traction upon the caecum, adhesions
about the appendix must be suspected, and, before proceeding fur-
ther, the surrounding peritoneum must be carefully protected from
possible contamination by gauze strips from two to four inches in
width, so placed that the intestines and other structures adjacent to
the wound may not be soiled by toxic material which may escape
on manipulating the appendix and its surrounding adhesions. (I1gs.
117 and 118.) The finger may
now be carried along the longi-
tudinal striation and onward
in the same direction, when
the .l]:|1n-:1-|f_\ will probably be
felt as a turgid and elastic
body. During this procedure,
much depends on the prope
retraction of the edges of the
wound by the assistants ex
posing the deeper structures
which we are manipulating.
The tip of the organ should
be felt for, and having been
found, it should, if possible, be
gently drawn out of the wound

or even turned out of 1ts bed

¢ 1 ' ¥
of adhesions and I.”'\.lH'I"-.l'r] to

- - " i -\.! 1 =
view. It will probably be in- FIG. 118,

- Frvervece] wlkl 1 1 BHLL I A0l LLINT 1
tensely injected and, perhaps, abscess. The abscess wall has now been
partly covered with a pale, cised, showing the vhich contain -
‘ P ! - pus, a perforation nd th ]
oreenish deposit of lymph i SR ek BvicEnbiy ok
which should not be mistaken through the perforation. The upper portio

- the amentum: iz heal I'he base of thi
for pus or gangrenous tissue. | 7 o £

.Ihl'l:IL' f_"-'”!IJ]l\I .|.|.|.<|.:'. -;”..' E:”.'l.']L'{] lf1li-1 awav and 15 not seen,
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showing the red, inflamed, and possibly bleeding serous covering.
Rarely the appendix occupies a sort of pocket in the wall of
the caecum, being invisible, and discoverable only by palpation.
Such an appendix may be the seat of dangerous disease, and must
be reached by an incision through the serous coat of the cacum,
The pocket occupied by the appendix will be found lined with peri-
toneum, and the appendix is covered, just as is any other appen-
dix, with a visceral serous coat. Occasionally it happens that the
omentum has wrapped itself round an inflamed, perhaps a per-
forated appendix, in such a manner that the entire mass, :1]Ji}tndix.
omental adhesions, and all, can be easily drawn up into the wound.
The omentum should in these cases be ligated in sections, and
removed, together with the appendix, and without having disturbed
the adhesions. (Fig. 118.)

While the chief assistant holds the organ upward so as to
expose the mesoappendix (Fig. 116), this membrane should be ligated
with fine transfixing catgut strands passed through it with the aid
of a small aneurism needle or with an ordinary thumb-forceps, the
ligatures being placed far enough from the appendix to insure
against the danger of slipping when the mesoappendix is cut away.
(Figs. 112 and 117.) After tying off the mesoappendix, a catgut
ligature, strong but fine, should be passed around the base of the
appendix itself and very slowly but firmly tightened. The mucous
and muscular layers are cut by this ligature, but the submucous
fibrous tissue and the peritoneum are left intact, forming a stout
point of closure. The appendix may now be clamped with an
artery-forceps about half an inch from the point of ligation (Fig.
112), and after protecting the surrounding tissues with a folded
piece of gauze slit so as to closely encircle the infected organ at
its base, it may be ablated with scissors. The lining membrane
of the proximal portion or stump should be cleansed by wiping
with a piece of sponge held in a forceps, and should then be dis-
infected with a very minute bit of sponge soaked with pure car-
bolic acid.  No carbolic should be allowed to come in contact with
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any other tissue than that which it is desired to cauterize. for fear

of ac It!.L'IH.I.“_x L.ll|‘~i"|:_:| |:|'n'|:|-~':*~ 'L'|.||El || "!iil]]l |.L‘.|-|' ]r.L|| [ K] ':I!h'x‘.i:hl;
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other tissues coming 1 contact with the stump may be cauterized.

['his simple way of treating the stump of the appendix is absolutely

sate 1in the cases where 1t 1s |“'r-r-=‘:|l|u; by anv method to close the
intestinal lumen.

[t should not be forcotten that the scissors which were used
for the purpose of dividing the appendix are now suraic ally unclean,
and must be disinfected before 1|'.-|'_a My :|.';.i1'*1 be used. The oanze
packines, which were put in to protect the viscera from infection,
may now be withdrawn, and the wound of the peritoneum closed

with a running suture of fine catgut. (I4g. 114.) This step of the



252 IMPERATIVE SURGERY

operation may be greatly facilitated by having the skin, muscles,
and fascize held apart by sharp retractors, which thus take in all the
tissues except the peritoneum. This membrane should be sought
out and the angle of the opening held in view by the chief assistant
with a mousetooth-forceps.  The work of suturing the peritoneum
should be performed in a painstaking manner, and with a constant
eve to the danger of transfixing the viscera with the needle and
including them in the suture. An assistant should always hold
the thread taut as it emerges from each suture-opening, and by
this thread the peritoneum should be raised away from the abdom-
inal contents as the new stitch is passed. If the omentum or
the intestines tend to protrude from the wound to the embarrass-
ment of the operator, a narrow, folded piece of gauze may be
tucked away along the wound, and within the peritoneum, which
will hold the viscera in place (Fig. 114) until the peritoneal closure
1s almost complete, when 1t should be gradually removed, the last
suture or two being passed with especial care. The wound should
now be for a momént filled with sublimate solution, one to one
thousand, which should then in turn be washed away with saline
solution, and then the suture of the remaining layers of the ab-
dominal wall may be begun. For this purpose, chromicized catgut
of small size may be used, placing about four interrupted sutures to
the inch. The posterior sheath of the rectus, the anterior sheath,
and the aponeurosis should be closed in this manner, but the skin
need not be sutured, or, if the wound is quite a large one, a few fine
silk stitches, say one to the inch, may be very superficially placed,
so that there shall not be too much gaping. A dry absorbent
sterile dressing of gauze should be held in place with adhesive
strips, and over this dressing comes a pad of absorbent cotton and
a binder or bandage.

When, after walling off the abdominal cavity, as described
above, the peeling loose of adhesions is followed by a gush of pus,
this must be wiped away with the greatest care, using sponges on
holders, or bits of sponge held in forceps, according to the size
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and accessibility of the cavity. If the digital separation of adhe-
sions is performed with care and not too rapidly, the flooding of
the wound can, in many instances, be avoided; for as soon as
the abscess cavity is invaded through a minute orifice, the fact is
made evident by a bead of pus, which appears at the opening.
This droplet having been wiped away, another appears, and is in
its turn removed, the process being repeated until the abscess
cavity is empty. Each little sponge or gauze pledget must be
thrown away as soon as it has been used. Then the remaining
adhesions may be broken down, and the cavity exposed and
cleansed as well as possible by wiping it with gauze or sponges
either dry or wet in antiseptic fluids, such, for example, as two
per cent. carbolic solution, or, still better, the stimulating peroxide
of hydrogen in fifteen volume solution. The cavity should now be
wiped out with normal salt solution, and then the adhesions form-
ing its wall may be separated, if necessary, in order to find the
appendix. This may form a part of the abscess wall itself, or it
may occupy a little nest-like cavity of its own, connected directly
with the one first opened. All pus cavities should be temporarily
plugeed with gauze, while the appendix is removed according to
the principles laid down above. There will probably be more or
less gangrene, and also perforation, so great watchfulness should be
practised in order to avoid spreading the infection. All instru-
ments which have directly or indirectly come in contact with the
appendix should be resterilized at once, or not used again during
the operation.

It sometimes happens that an appendix is so situated that it
cannot be drawn out of the wound or even near the surface with-
out the danger of rupturing blood-vessels or injuring other tissues
or organs. A short mesocolon or mesoappendix with adhesions of
a dense character are to blame for this. (Fig. r19.) It may even
be necessary to enucleate the appendix from its peritoneal coat,
after having tied its neck or base in the usual fashion. Sometimes
even this cannot be done, but the appendix must be cut in two,



254 IMPERATIVE SURGERY

and each portion taken out separately. When it is actually impos-
sible to remove the appendix by any method, its presence may be
rendered innocuous by scraping away the entire mucous and lym-
phoid tissue, and packing the remaining cavity with gauze. How-
ever the appendix is treated, it is necessary that no gangrenous
tissue be left behind. Where there has been extensive necrosis of
the appendix, the caecum itself must be inspected for points of
gangrene, which should be excised, and the resulting openings
closed by suture. Infected gangrenous or thrombosed omentum
should be ablated after carefully ligating it through healthy tissue
with fine catgut ligatures, numerous enough to avoid the fault of
encircling too great a mass at once.,

[t may happen that a friable appendix, perforated at its base,
comes away on slight traction, and that it is not possible, without
oreat violence to the tissues, to raise the cacum to an accessible
point. If the caecal opening can be seen, a gauze packing laid
firmly against it will be very likely to prevent infection through the
leaking of fecal matter from the bowel, though subsequent fecal
fistula is extremely probable. The majority of fistulae in this region
close spontaneously.

Where there has been much suppuration in the abdomen, it
is unsafe to consider the operation complete without passing a
sponge on a holder down into the pelvis, in order to ascertain
whether there may not be a collection of septic material here also.
If this is found to be the case, sponge after sponge must be passed
down until no more fluid can be removed. A gauze wick wrapped
in gutta-percha tissue and fully the thickness of a cigar should
be pushed into the pelvis with a dressing-forceps, and left there,
the end protruding from the abdominal wound. All other packings
should now be removed, and those which were in abscess cavities
renewed, while the protecting packings are left out. Cavities which
are far from the surface may be drained with gauze and gutta-
percha tissue, the size of a cigarette, in order to avoid the drag-
ging upon intermediate structures when the wick is removed : for
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the gauze will become firmly adherent, while the gutta-percha tissue
will not, although a track walled off by viscera adherent to each other
will be formed around it. A single gauze pad of about four thick-
nesses, cut a little larger than the wound itself, should now be laid
over the viscera, its edges projecting a little beneath the peritoneum,
so as to act as a dam against protrusion when the patient strains.
The wound should be packed with loose gauze, and covered with a
pad held in place by adhesive straps. Over this, more absorbent
gauze or cotton should be placed, and held by a binder or bandage.

Where diffuse inflammation of the peritoneuim exists, with ap-
pendicitis as the exciting cause, the appendicitis should be treated
according to the principles and methods just described; but in
addition, the peritonitis itself will require a certain I'ne of treat-
ment, both operative and otherwise, which will be discussed in
Chapter AV L.

When on examination before section it seems probable that an
abscess exists in close proximity to the abdominal wall and possi-
bly adherent to it, an effort should be made to enter and drain it
without exposing the peritoneum to the danger of direct infection.
Careful palpation and percussion should be practised, and the inci-
sion should be made at such a point as seems to be most accessible
and most favorable to drainage. The class of abscesses which may
oftenest be treated in this way are those which are located far to
the outer side of the abdomen, near the groin or along the crest of
the ilium, and extending into the loin. The incision, of such length
as seems to be necessary, may safely follow along the line of the iliac
crest, and thence along Poupart’s ligament. These abscesses should
be drained by tube, and when the collection of pus is large no at-
tempt should be made to find and remove the appendix, unless that
organ happens to be easily accessible. When the abscess is small,
the search for the appendix is more promising and may be cautiously
attempted.

Post-Operative Treatment. — For the first twenty-four hours the
patient should be kept perfectly quiet. The administration of liquid



5] IMPERATIVE SURGERY

-

e

nourishment in doses of a drachm at a time may be permitted
after the first twelve hours, provided there is no vomiting and
no nausea; but where the slightest tendency to vomiting exists,
it is best to forbid all nourishment by mouth. Milk and lime-
water in equal parts, a drachm at a time, every five to fifteen
minutes, is usually retained without difficulty. As the nausea
disappears, the quantities may be increased.

During the first few hours after the operation the pain of the
wound may be considerable, requiring small doses of morphine hy-
podermically administered. When this initial pain has subsided
no more morphine should be given, though other pain caused by
the distention which frequently follows abdominal section may
supervene. Codeine in full doses, say two or even three grains,
will then be decidedly preferable, since the disagreeable after-effect
of this drug upon the bowels and in fact the entire alimentary tract
1s far less than that of morphine.

Vomiting and retching are sometimes annoying and rebellious.
When accompanied by violent straining actual harm may be done,
such as the tearing out of the sutures with prolapse of the viscera,
the loosening of ligatures with recurrent hemorrhage, or the
separation of 1c1hc~.1+::rnf-= with spreading of infection through the
abdomen. Hot water or hot peppermint-water, in (105&5 of a
drachm each, every five or ten minutes, will often act as a gastric
sedative, while some persons bear little pieces of ice better. As
a rule, however, hot fluids will be found more serviceable than
cold, while ice seems in many instances to cause thirst instead
of quenching it, even when it acts well in quieting the tendency
~to vomit. If there is considerable vomiting of gastric, biliary,
and duodenal fluids, lavage of the stomach will give great relief,
bringing up not only the irritating secretions but the accumu-
lated gas as well. It is a good plan to pour three or four
ounces of warm water with a drachm of the subnitrate of bismuth
in suspension into the funnel when the washing is finished. This
treatment will often succeed when all else has been vainly tried.



CONTINUED SEPSIS 257

The lavage may be repeated in a few hours, should the unwelcome
symptoms recur.

After the first twenty-four hours the bowels should be moved
with the help of calomel. This drug may be given in half-grain
powders every fifteen minutes, until two grains have been taken.
If vomiting seems to be excited, it is well to encourage normal
peristalsis by enemata, first of soap-suds and later, if necessary, by
the high injection of a pint of warm peppermint-water. Continued
vomiting without the escape of flatus in spite of these enemata is
an evil symptom often giving the first indication of visceral strangu-
lation or septic peritonitis. The wound should then be dressed, and
the packings carefully examined, removing them, if necessary, to see
whether a knuckle of intestine may have become in some way con-
stricted. If the calomel is retained, it may be confidently expected
that a movement of the bowels will follow, even if the action is de-
ferred as long as ten or twelve hours. When greater promptness
is desired, the calomel may be followed by a series of small doses
of some saline purge, the first dose to be given an hour after the
last dose of calomel.

The urine, after the operation for acute appendicitis, as, indeed,
after any operation for a septic disease, should be frequently
examined both chemically and by the microscope. The quantity,
too, should be measured and noted, and a specimen from each
urination saved and numbered so that comparison may be made
and an intelligent observation of the progress of the case be kept.
The urine is, at first, nearly always concentrated and high-colored.
It often contains a trace of albumin, at first without casts and later
with renal elements, if the case is progressing favorably and artifi-
cial diuresis washes out the tubules of the kidneys. Scanty, even
slightly albuminous, urine with bile-pigment and without casts is
one of the indications of sepsis, and is particularly common where
the peritoneum is the absorbing surface. Digitalis or strophanthus,
combined with calomel or bichloride of mercury, in small doses,
will be found to act well. If the patient is not nauseated, the pill

5
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containing a grain of powdered digitalis, a grain of powdered
squills, and the thirty-second of a grain of the bichloride of mer-
cury, may be given every four hours with good effect. Copious
draughts of %e¢ water will also aid diuresis. Urotropine in five-grain
doses, repeated every four hours, is an efficient diuretic as well as a
urinary antiseptic of value. As a last resort, when anuria threatens,
the intra-venous saline infusion may be looked upon as probably
the most powerful diuretic agent at our disposal. (Chapter IV.)

The Pulse. — If the pulse is steady, even though rapid, stimula-
tion should be avoided so that symptoms may not be masked.
[rregularity or great rapidity with weakness should, of course, be
the signal for free stimulation by a few powerful drugs, avoiding
the coincident exhibition of many different cardiac stimulants.
Strychnine hypodermically in doses of the fortieth of a grain
repeated every fifteen minutes until it has been administered four
times will usually whip up the flagging heart. Muscular twitching
1s the signal that the physiological limit of the drug has been
reached. Good whiskey or brandy may be given by the hypoder-
mic method until from two to four ounces have been injected. A
single small dose of morphine, say the tenth of a grain, will also
be found to be a reliable stimulant. Here, again, the use of the
intra-venous infusion should not be forgotten in time of need. In
short, all the methods of resuscitation mentioned under the head-
ing of shock and collapse in Chapter IV. are in order when the
vital forces fail after the operation for acute appendicitis.

The Temperature.— The temperature, whether it was high or
but slightly elevated before the operation, nearly always reaches 100°
to 101° F. on the following day, and a rise even to 102° F. should
not, in the absence of other unfavorable signs, be regarded as of
evil portent. It may, indeed, be in some instances a good sign, as,
for example, when the patient’s condition was distinctly septic with
a low temperature before operation. Here a continued normal or
subnormal registering of the thermometer may indicate continued
sepsis or shock.
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Change of Dressings.— At the termination of the first forty-eight
hours after the operation, it is to be expected that, in a favorable
case, there will be a distinct improvement in the patient's condi-
tion. The wound should now be dressed unless the abdominal
cavity was completely closed by suture, when, in the absence of
unfavorable symptoms, there need be no inspection until the fifth
or sixth day. The oozing of serum, or other wound-secretion, may
have necessitated the changing of the superficial gauze several
times during the two days following the operation, but at the first
inspection of the wound the cigarette drains should be removed
and replaced by very thin strands of gauze carefully carried down
to the end of the pocket which was occupied by the wick. The
gauze packings next to the viscera should not be disturbed without
reason for four or five days, when there will be less danger of drag-
ging upon the adherent intestine or omentum and perhaps again
opening the general peritoneal cavity. If, however, we are dealing
with an abscess which has been packed, the gauze may be removed
on the second to the fourth day, according to the amount of dis-
charge and the probability of retention. When packings have
been removed or changed, and it is not certain that firm adhe-
sions wall off the free abdominal cavity, perfect quiet should be
enjoined for the following twelve hours, in order to make sure
that no untoward movement on the part of the patient may cause
the spreading of infection. A wet dressing should be the one of
choice after the first twenty-four hours, and over the waterproof
covering there should be a dry elastic pad of gauze or cotton held
in place by a firm binder, or spica bandage. Adhesive strips next
to the waterproof material will act as a further support, preventing
prolapse of the viscera. Dressings should now be changed daily,
and when granulation has set in a few sutures of chromicized cat-
cut may be used to draw the fascie and peritoneum over the vis-
cera, thereby reducing the probability of subsequent hernmia.  The
skin, of course, should not at this time be sutured, though it may
be drawn together with adhesive plaster. No anasthetic is required
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for this little procedure, since it is accompanied by scarcely any
pain. Even if there is mild suppuration where the sutures were
put in, the approximation is apt to remain good, and convalescence
is materially shortened. As soon as the wound is clean and seems
to be healing, dry dressings will be found to stimulate the forma-
tion of epithelium and hasten cicatrization.

Should secondary collections of pus form in the wound, they
will probably cause but little pain, though there will nearly always
be a rise of temperature, a coated tongue, and other indications of
sepsis of a mild character. Locally the condition may be unsus-
pected, even on rather careful examination, until the abscess comes
very near to the surface, or even ruptures during a change of dress-
ings. Such abscesses should be drained by tubes, and irrigated
daily until the cavity has contracted and the discharge become
scanty, when the tube should be discarded for slips of gauze.
The rapidity with which a tongue, dry and coated for days,
will clear up, and become normal after the evacuation of one
of these abscesses, is remarkable.

Wounds which have been sutured, and are running an aseptic
course, are usually firmly healed in ten days; but unless it has
been possible to work through a very small incision, it will be
safer to keep the patient in bed for three weeks, in order to be
sure that the tendinous structures of the abdominal wall shall
have become thoroughly organized along the line of union. When
the wound has been left to granulate, the patient may be allowed
to get up as soon as cicatrization is complete.

In every case, a support of some kind should be worn for a
variable time after recovery. Where it has been possible to
secure primary union, a simple belt of webbing, with a flat hard
pad to cover the scar, is all that i1s required. It should be worn
for several months, or until the scar has atrophied and turned
white. The pad is merely intended to protect the cicatrix from
direct injury, not to make pressure. If the patient is inclined
to obesity, a wider abdominal support with the pad should be
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worn.  When the wound has closed by granulation, there is
considerable liability to hernia, and a firm support should not be
omitted for at least a year, when examination of the scar will
determine the proper future course.

Appendicitis Complicating Pregnancy. — The mere existence of
pregnancy does not alter in any way whatever the indications for
the treatment of appendicitis when it exists coincidently. The
diagnosis is, especially in the later months, somewhat difficult, be-
cause palpation is not easy, and because various abdominal pains,
more or less localized, are common at this time. The cardinal
points are just the same as when pregnancy does not exist.
The induction of labor is absolutely contraindicated, since it
1s impossible to say what may be the consequences of the strain-
ing of the abdominal muscles and the contractions of the neigh-
boring uterus. Adhesions may certainly be separated, and an
ulcerated appendix or a peri-appendicular abscess may be rup-
tured, with the result of fatal peritonitis. The operation should
be done as above described, and suture, or the packing of the
wound, practised according to the conditions of infection and
the supposed nearness of the labor. When it is probable that
labor is imminent, the suture should be especially firm, thick
strands of silk or catgut passing through all the layers of the
abdomen, in addition to the usual layer-by-layer suture. If pack-
ing of the wound is necessary, an additional thick pad of gauze
should be laid over the deep packings, projecting on all sides,
under the peritoneum, and held firmly in place by long adhesive
strips, or, even better, by temporary sutures passing through the
abdominal wall, and taking in the gauze itself, but not approxi-
mating the edges of the skin. These sutures, together with the
gauze compress, may be removed soon after the labor, the wound
being dressed in the ordinary fashion, wet or dry as necessity
arises.

Typhoid Appendicitis. — The diagnosis of typhoid inflammation
of the vermiform appendix is not easily made, since the general
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intestinal specific disorder causes symptoms of sepsis with, very
frequently, pain and tenderness quite marked in the right ihac
fossa. We have to depend, then, upon the severity of the local
manifestations, and as an indication of this, no sign is more cer-
tain than the rigidity of the abdominal muscles over the affected
organ. Perforation will be accompanied, or soon followed, by
symptoms of peritonitis, or even collapse. Typhoid fever may
itself be mistaken for appendicitis, and though the differential
diagnosis is not usually difficult, it may be almost or quite im-
possible when the lesions of the disease are especially severe
near the ileocaecal region. The history of a gradual onset, the
characteristic fluctuations of temperature, the presence of spots,
and the enlargement of the spleen, should at once put one upon
his guard, so that even if the presence of appendical inflammation
seems most likely, typhoid fever should not be excluded from the
table of probable diseases.

Treatment. — When the diagnosis is clear, operation is de-
manded in this class of cases even more urgently than in the un-
complicated ones, in order to forestall, if possible, the occurrence
of perforation, which, in a patient already weakened by disease,
will be most apt to prove fatal, or, if it occurs in the early part
of the fever will, even with the help of operative intervention,
prove to the already stricken individual an additional obstacle
to recovery. No further words are necessary as to the method of
procedure. Enlarged mesenteric lymph-nodes will doubtless be
observed, and their presence should not cause surprise when the
finger, palpating through the wound, detects them.

Appendicitis in the Aged. — This disease, when it attacks old
persons, usually runs a more slugeish course than is common with
more youthful patients. Delirium is not an infrequent symptom,
and its appearance 1s not here necessarily an indication of profound
sepsis.  Whenever it occurs after operation, where iodoform has
been used, the possibility of intoxication must be borne in mind,
and the use of the drug at once discontinued. Unless the vital
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forces of the patient are decidedly weak, there need not be so
much haste to operate, as when, in younger individuals, the disease
takes what might be termed a sthenic course. Indeed, poulticing
is not a bad form of treatment here, with a view to increasing sup-
puration and bringing the abscess within easy reach. When the
patient 1s very feeble, nothing more than incision and drainage
should be thought of. If there is recurrent suppuration, the
poultice will usually hasten spontaneous opening at the site of
the old cicatrix.



CHAFTER XIV
SUPPURATION IN THE LIVER AND GALL-BLADDER

Empyema of the Gall-Bladder. — Suppuration in the gall-blad-
der is nearly always preceded by retention of secretion within
the viscus, due to an obstruction of the cystic or common duct,
This obstruction may be temporary; in which case it is usually
caused by the passage of biliary concretions, or by inflammatory
cedema of the walls of the ducts, or it may be permanent and due
to the presence of neoplasms or to impacted gall-stones. It is not
necessary that the obstruction should be complete in order to
cause retention to such a degree as to invite suppuration. In
the majority of cases there has been distention, due to partial
obstruction, for a long time, with consequent hypertrophy of the
wall of the gall-bladder, before an infection results in true empyema
of the organ. Often the passage of calculi, accompanied by attacks
of biliary colic, will have preceded impaction and infection. If the
tension of a suppurating gall-bladder is not relieved, gangrene with
perforation of the vesical wall results. Another danger is suppura-
tive inflammation of the smaller bile passages (cholangeitis), which
1s very likely to prove fatal, even without the formation of actual
abscesses of the liver. ,

Diagnosis. — Since the gall-bladder may be so distended that
its fundus reaches far below the umbilicus into the right iliac
region, this disease is not infrequently mistaken for appendicitis.
When the obstruction in the duct is due to gall-stones, there is
usually a history of repeated attacks of colic with or without fever

or jaundice. Vomiting will be found to have been present, and
2064
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the pain will probably have been referred to the right shoulder, the
epigastric and the dorsal regions, the dorsal pain being a particu-
larly important diagnostic point. In ascertaining the probability
of the existence of jaundice during previous attacks, it should not
be forgotten that there may be clay-colored stools with very little
cutaneous and conjunctival pigmentation.

The present illness may have begun with colic or with dull
pain, referred to the right hypochondrium, the epigastrium, and
the dorsal region. There is loss of appetite, and usually consti-
pation. Jaundice may not have been present at first, though it
generally develops as the disease progresses. There may be chills,
and there is almost invariably an elevation of temperature, which
varies with the character of the sepsis. Some change in the pulse-
rate, usually an acceleration, is the rule. The disease is not, in
most instances, acute after the onset, but when, following the lapse
of days, or even weeks, gangrene is imminent and perforation is
threatened, the symptoms may suddenly assume a most alarming
character, clearly indicating that unless speedy relief is afforded
fatal complications will ensue. The patient at this time presents
the clinical picture of one who is septic. The face, however, even
now, has not the peculiar anxious look of one who is suffering from
acute appendicitis. The patient seems to have become used to
being sick, and is apathetic both in manner and appearance. The
pulse and temperature should be observed rather as indications of
the vital condition than as helps in the diagnosis of the ailment.
The tongue will be found coated and often dry.

Abdominal palpation is the most important means of diag-
nosis at our disposal. It will be noted that the patient, while
evidently suffering from the examination, does not flinch from our
lightest touch, as does the one who suffers from acute appendicitis ;
and that while there may be considerable rigidity, the reflex spasm
is not so marked, the patient seeming to be better able to relax
himself at will. The individuals who are apt to suffer from
empyema of the gall-bladder are often obese, and palpation may
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present great difficulty. The distended viscus is not, like the
appendix, frequently hidden away in a more or less inaccessible
place, but is pretty constantly situated directly beneath the abdom-
inal wall, continuous with the liver, and projecting from under the
ribs in the right hypochondrium downward in the mammillary line.
When there is great enlargement of the liver, it is true, there may be
insurmountable difficulties in the way of palpating the gall-bladder,
but this is not common, the viscus usually projecting well beyond
even a swollen liver. Palpation should be performed from two
directions. First, by sliding the skin over the underlying tissues
from the median line outward, the hands being held as described
on page 236. (Fig. 109.) By this method the presence of a tumor
or longitudinal resistance will be ascertaincd. The next step is
the most important one. The tips of the fingers of the right hand,
the palm toward the liver, should be pushed into the iliac fossa, and
with a gentle side-to-side motion drawn upward toward the right
nipple, the fingers all the while being flexed, and the palm of the
hand resting upon the abdomen. (Fig. 120.) The globular, elastic
fundus of the gall-bladder will be felt, in most cases, with such dis-
tinctness that it is unmistakable, even when the tumor occupies
a position low down in the iliac fossa. As corroborative evidence
we have the continuousness of the tumor with the liver, and the
dulness on percussion, with the absence of a tympanitic note where
the colon crosses. The presence of this tympanitic note, however,
does not necessarily change the diagnosis if the other points are
clear, for especially in cases where there is much general disten-
tion, a note may be transmitted so perfectly that the distance of
the hollow organ from the surface cannot easily be estimated.
When gangrene and perforation has occurred, there may be no
palpable tumor, or if the viscus has perforated after adhesions have
formed, the mass i1s more irregular in outline and less tender on
examination than is the tense intact viscus. With the progress
of the inflammation, the omentum or the coils of neighboring in-
testine usually become adherent to the wall of the gall-bladder;
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Fic. 120, falpatim [ the gral -biladder., 1 he |Il_'J t hand detects the distended viscus

but adhesions are not found so early in the disease as they are
In acute appendicitis, a gall-bladder full of pus and m a high de-
aree of inflammation often remaining free from attachment to
surrounding organs or to the parietal peritoneum.

Treatment : Cholecystotomy in the Absence of Important Adhe-
sions. Incision and drainage of the infected viscus 1s the correct
form of treatment, as soon as the diagnosis of suppuration 1s made.

When there 1s deep ;I.'I]Ir][llhl.'&'. hemorrhage is, at times, severe.

Hemostasis is then of the utmost importance, so even the smallest
bleeding points should be secured by hgation.

If the individual 1s small or emaciated, and the tumor very
superficial and easily palpable, the operation may be undertaken
without general narcosis, local anwmsthesia by eucamme being sufh-

%

1 f_{.l.ll'llli-lllill.']' 1O

['i:_-:]tj h'.|l when the Fﬁ;l.iil;l‘.l 1s obese and t
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casily mapped out, general anasthesia should be preferred. The
anmesthetist and at least two other skilled assistants will be re-
quired. The instruments are the following: a scalpel, a pair of
large, sharp retractors, a pair of medium-sized blunt retractors,
eight artery-forceps, two mousetooth-forceps, a dressing-forceps,
other blunt but slender grasping-forceps of any kind which the
operator may possess, a large-buttoned probe, needles, a needle-
holder, and a pair of scissors, besides sponges, sutures, ligatures,
and dressings,

The incision 1s made along the line of the tumor, but not
to its lowermost limit. (Fig. 91.) It should not be less than
three inches in length, so that one may work with the aid of
sight without the danger of rupturing adhesions or even the gall-
bladder itself by blind manipulation. The dissection should be
done according to the principles described in Chapters IV, XI,
and XIII. Having opened the peritoneal cavity, the tumor should
be inspected and then carefully palpated with the finger.

If no adhesions cover the gall-bladder, which will usually be
found very tense and of a dark red color, the index and middle
fingers of the right hand, the pulps toward the viscera, should be
slipped into the lower angle of the wound and round the fundus
of the tense viscus, which may be carefully brought out of the
wound. If, now, the patient’s condition is poor and speed is an
object, the gall-bladder may be held in position with the help of
two or three silk sutures fastening it to the skin, taking care that
the visceral wall shall not be perforated. Then, carefully packing
gauze into the peritoneal cavity around the exposed portion of the
viscus, a thick circular pad of gauze should be laid round the wound
to prevent pressure by the dressings. This completes the first step.
[f the condition of the patient is favorable, however, and there is no
need of haste, it is better to stitch the peritoneum to the skin by
rather stout silk sutures, and then to sew the projecting portion of
the gall-bladder to the peritoneum, using many fine silk sutures so
as to make the approximation as close as possible. The opening in
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the peritoneum should be closed above and below the gall-bladder,
and if it has been necessary to make a large wound through the ab-
dominal wall, this may be diminished by placing a few deep sutures
at the angles. If the tension within the gall-bladder is such that in

the present condition of that organ perforation seems imminent, or

Fic. 121.— Cholecystotomy in a very obese patient. A portion of the tense gall-bladder is seen.

The remainder is covered above by the enlarged liver and below by adherent omentum. The

patient is lying with her head to the left of the picture.

if there was great pain, a portion of the contents may be withdrawn
with the aspirating syringe, and the puncture closed by suture.
This is nicely done in the following manner. Running a non-per-
forating purse-string suture in a small circle round the point of
intended puncture, and tying the ends in a single knot without
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tichtening it, the aspirating needle should be inserted at a point
within this circle, and as much fluid as desirable drawn off. The
ends of the suture may then be tichtened, and the needle simul-
taneously withdrawn. The second knot being now tied, the
closure of the puncture 1S secure. N ot 1':;1'11_\'. when the disease 1s

of long standing, the first part of the fluid withdrawn will be clear

l

Firiz, 122, — The same case as Fig. 121, The gall-bladder has heen freed from its adhesions and

isolated with gauze packings,

and unstained by bile, the pus appearing later from the lowermost

portion of the gall-bladder, where it has gravitated. Unless there
Is some particular reason for haste, it 1s better to defer the opening
and exploration of the interior of the gall-bladder for two or three
days following the first step of the operation. This is especially
important where no complete suture of the viscus to the abdominal
wall has been possible. The opening of the gall-bladder is not a
painful procedure, so no anasthetic whatever will be required.
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An incision, an inch or more in length, may be made with a sharp-
poimnted scalpel, and the interior of the organ explored with the
finger. If calculi are found, they may be removed by irrigation
with a full stream of some mild antiseptic solution, the gall-bladder
wound being held apart with retractors. Forceps may also be
employed, passing them along the finger as a guide, so as to avoid
the accidental laceration of the mucous membrane. Having
removed as many of the concretions as are easily accessible, the
cystic duct, which in these cases is usually very much dilated,
should be explored with the finger and with a large-buttoned probe.
The larger stones which cause the obstruction when they become
impacted are often found here. They are usually spheroidal in
shape, while the multiple calculi of the gall-bladder proper are
faceted. They may often be loosened and removed with forceps,
or, if of the soft variety, crushed and taken away piecemeal. It
sometimes happens that it is impossible to remove large im-
pacted stones by these methods. Another operation will, then,
possibly be demanded at some future time. A large, soft, drainage-
tube should be placed within the gall-bladder, and the remainder
of the wound packed and dressed. One or two stout chromic gut
sutures should be put in at each side of the tube across the line of
incision, in such a manner as to cause complete inversion of the
mucous membrane of the gall-bladder. This insures very rapid
closure of the visceral wound when the tube is removed. Long
adhesive strips placed over the packings will draw the wound to-
gether so as to guard against accidental protrusion of the viscera.

Cholecystotomy in the Presence of Adhesions.— When, on opening
the abdomen a mass partially or completely covered by injected
omentum is seen, or where there are coils of intestine adherent to
a tumor which will probably turn out to be the gall-bladder, it is
best to enlarge the incision, especially downward, and to proceed
to wall off the free peritoneal cavity with gauze placed around and
beneath the gall-bladder, before making any attempt to develop the
inflamed viscus by peeling away the adhesions.
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If spots of gangrene or, perhaps, one or more perforations are
discovered, the entire wound should be treated by the open method,
walling off the uninfected portion of the abdomen with thick,
firmly placed gauze packings. If unperforated, the gall-bladder
should be aspirated so as to reduce the tension and the quantity of
septic contents, then widely opened, and any calculi which may
be present removed. The cavity should then be packed with
gauze around a drainage-tube, extending toward the cystic duct.
Adhesive straps should be placed over the pad of gauze next to
the wound, and this dressing covered by a thick mass of absorbent
material held in place by a binder. The outer gauze should be
changed as often as it becomes soiled, but the inner part may
remain undisturbed for twenty-four hours. If the packings in the
peritoneal cavity are having the desired protecting effect they should
be allowed to remain for four or five days, or even longer, unless
there is reason to suspect the formation of pus beneath them.

When the adhesions can be peeled away, revealing an inflamed
but not gangrenous gall-bladder, the method of procedure will be
the same as when the viscus is non-adherent; suture of the gall-
bladder to the skin, or packing away with gauze, being practised,
according to the exigencies of the case.

Diffuse peritonitis, due to infection from a suppurating gall-
bladder, will be treated of in Chapter XV,

When sutures have been employed to hold the abdominal
wound, they must be very stout, and should remain in position for
at least ten days, since there is great danger that wounds in this
portion of the abdomen may be forced open by straining or
coughing. The button suture is applicable here. (Page 62.)

After-Treatment. — Morphine will in most cases be required in
doses sufficient to allay pain for the first twenty-four or thirty-six
hours. The bowels should be moved early, preferably with the
help of calomel and salines given in the manner described on
page 206, and followed by enemata. The stools should be exam-
ined for calculi and also to note the presence of bile-pigment. It
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must not be forecotten that bismuth, iron, and other drugs may
cause a darkening or blackening of the feces, which should not be
mistaken for the normal bile-staining. At the same time the urine

must be frequently examined, in order to note the gradual disap-

{

pearance of bi

)

FiG. 123 Granulating cholecystotomy wounid, The dressing-forceps is in the gall-bladder.

The directions as to nourishment are practically the same as
those given in the chapter on Appendicitis.

The ]];1l[t'llt. even under the best conditions, should not be al-
lowed to sit up in bed before the expiration of three weeks from
the time of operation.

The tube should be kept in the gall-bladder until cicatrization
has begun, and daily irrigations of the viscus with saline solution
should be performed. Even when but a small opening remains,

|
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the tube having been long removed, there may be a profuse biliary
discharge. When the opening has become very minute, repeated
actual cauterization will hasten its contraction and closure. The
occurrence of pain, with swelling and tension of the gall-bladder
after the wound has closed, shows the existence of a more or less
permanent obstruction in the cystic or common duct. When the
obstruction is cystic only, there will be no jaundice, and the secre-
tion in the gall-bladder will probably be very pale in color, and
often perfectly limpid; while if there is obstruction in the common
duct, there is jaundice, and the secretion in the gall-bladder con-
sists of bile or distinctly bile-stained fluid. In either case the old
cicatrix will soften under warm moist applications, and will prob-
ably reopen. It should not be permitted to close again for a
number of weeks.

All patients who have been subjected to cholecystotomy should
wear a binder with a firm, fZa/ pad as a guard against hernia.

Abscess of the Liver.— Hepatic suppuration is of various ana-
tomical forms. There may be a solitary abscess, several discrete
abscesses, or multiple foci of infection. The smaller multiple ab-
scesses may coalesce, forming large cavities, or even a solitary
abscess, though usually suppuration of the type under discussion
is fatal before this occurs.

The usual causes of abscess of the liver are direct infection
following traumatism, and the deposition of septic material, carried
to the liver by the blood current. Infection from some diseased
portion of the alimentary tract which empties its blood into the
portal vein 1s a not infrequent source'of the malady, especially in
tropical countries.  Hepatic abscess may be secondary to an acute
appendicitis, making its appearance long after the appendicular
inflammation has subsided. Acute pylephlebitis, which is almost
invariably fatal, may occur during the course of appendicitis.

Diagnosis. — In the early stages, the diagnosis of abscess of
the liver is one of extreme difficulty. The history is that of vague
pain, with fever and general deterioration. Jaundice is uncom-
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mon, unless there is pressure upon the bile-ducts. The patient
suffers from a slow form of sepsis. When the collection of pus
has attained a large size, however, the difficulties in recognizing
the condition greatly diminish.

There is a history of illness, usually of several weeks or even
months in duration. The patient looks septic, with or without
jaundice. Not infrequently there is diarrhcea.  Emaciation and
weakness are marked. The temperature is generally elevated,
and the pulse increased in frequency, but diminished in strength
and volume. Respiration is usually accelerated. The appetite is
poor, and sleep is disturbed. There may be pain or tenderness
referred to the right hypochondrium or the right shoulder. On
percussion the liver dulness will be found enlarged, and the organ
plainly palpable beneath the costal border. Abscesses are most
frequently found in the right lobe, which is the seat of most of the
enlargement. At times, when the abscess has become superficial,
deep fluctuation may be detected toward the loin. (Edema of the
overlying skin is a late sign.

Operation. — General narcosis is desirable.  An anaesthetist
and two other medical assistants will be required, one or two lay
helpers being also of advantage. The list of instruments is: a
scalpel, large, sharp retractors, medium-sized blunt retractors, six
artery-forceps, a dressing-forceps, a pair of scissors, two mouse-
tooth-forceps, a bone-cutting forceps, a periosteum elevator or
raspatory, a probe, a grooved director, a needle-holder, needles,
sponges, ligatures, dressings, and an aspirating syringe. An irri-
gator with saline solution should also be ready.

Unless fluctuation is plainly to be made out anteriorly, these
abscesses should be opened from behind, in such a manner as to
prevent the soiling of any part of the abdominal cavity. A four-
inch vertical incision down to the ribs should be made a little
behind the posterior axillary line, its lowermost point being at the
ninth rib. Sections of about two inches should be taken from
two of the ribs, say the seventh and eighth (see Chapter X., page 183),
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and the periosteum divided down to the costal pleura. This
membrane should be peeled by blunt dissection from the upper
surface of the diaphragm, and held out of the way, with the aid
of a blunt retractor, protected with a covering of gauze. Acci-
dental wounds of the pleura should be repaired by suture. The
aspirating needle may now be used to ascertain the exact location
of the pus cavity, plunging it through the diaphragm into the hiver.
Having drawn a few drops of purulent fluid into the syringe, the
needle should be detached, but left in position in the tissues, and
along this, as a guide, a slender, blunt instrument, such as a thick
probe or a grooved director, should be passed into the abscess, pre-
viously laying gauze around the site of the proposed opening, over
the severed ends of the ribs, in order to prevent, as far as may be, the
spreading of infection. A slender dressing-forceps, inserted with
its jaws closed, should be withdrawn while they are separated, so as
to tear an opening in the abscess wall. These abscesses sometimes
contain enormous quantities of pus. Two stout drainage-tubes
fenestrated, as shown in Fig. 57, page 95, should be laid into
the cavity, and thorough irrigation performed. If there is not
much oozing of blood, these tubes may be left in, gauze packings
being inserted in addition; but if the hemorrhage is quite profuse,
it is best to pack the entire cavity with gauze, laying in a sheet of
two thicknesses as a lining, and stuffing this full of strips, the ends
of which should be left protruding, in order to facilitate their sub-
sequent removal. The tubes may be inserted later, when the
danger of hemorrhage is past.

When it is deemed best, on account of the location of the
abscess, to open anteriorly, the incision should be made parallel
with the costal border, at a variable distance from the ribs. If
there are no adhesions between the liver-surface and the parietal
peritoneum, it is best to postpone the incision into the liver itself,
packing gauze between liver and abdominal wall so as to cause
the rapid formation of adhesions. The abscess may then be opened
two or three days afterward in the manner just described.
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After-Treatment. — There is often considerable shock immedi-
ately after the evacuation of a very large abscess. This condition
1s to be combated according to the principles enunciated in Chapter
[V. The outer dressings must be changed as soon as they have
become soaked, but the packing should not be removed for two
or three days. They may then be renewed or the drainage-tubes
inserted, according to the amount of discharge, the tubes being
usually more satisfactory than gauze when the flow 1s profuse. After
this the wound should be dressed once or even twice in twenty-
four hours, until the cavity has contracted, and the discharge di-
minished sufficiently to make this no longer necessary. Irrigation
with saline solution should be practised at each dressing. At first
the discharge will be very deeply stained with bile, a large propor-
tion of the total biliary secretion coming away by the wound.
Its diminution is a favorable sign.



CHAPTER XV
STRANGULATED HERNIA

Strangulated Hernia, — A hernia is the protrusion of a viscus
from the cavity which normally contains it. When a constriction
forms about the neck of a hernia so as to interfere with the
circulation of the protruded mass, the condition is called that of
strangulation. It is usually caused by some strain which forces
an unusually large mass through the neck of the sac. Strangula-
tion of hernie which contain abdominal organs is dangerous to
life, since gangrene will result, with consequent sepsis, peritonitis,
and death. The strangulation of any abdominal organ, even
when merely the omentum or an epiploical appendage is involved,
starts a train of evil symptoms which will not permanently sub-
side until the constriction is relieved or life is extinct. These
symptoms are persistent vomiting, great thirst, more or less pain .
in the region of the hernia, and pain of a cramp-like character at
the umbilicus. Later, the symptoms of intestinal obstruction ap-
pear, with peritonitis, distention, the vomiting of feculent matter,
acceleration and weakening of the pulse, shallow respiration, and,
finally, death. A group of symptoms like this should in any case
suggest careful examination as to the presence of strangulated
hernia. The duration of the disease, if untreated, depends upon
the part involved and the tightness of the constriction. Gangrene
may come on in a few hours, or the strangulation may last for a
number of days without its supervention. The symptoms are
most severe when intestine or bladder is contained in the hernial
sac,
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An abdominal hernia may occur almost anywhere through the
belly wall, through the left half of l;lmudph1‘1m11 into the thorax,
through the obturator foramen, through the sciatic notch, through
the loin, through the linea alba at any level, and through the
inguinal, fenmml or umbilical ring, the last three being by far the
most frequent varieties.

When strangulation has set in, one of the first things to happen
1s the accumulation of fluid in the sac. This is due for the most
part to the exudation of serum through the vessels of the con-
stricted tissues, because the heart continues to force blood into the
hernia by way of the arteries, after the more feeble outflow I.hl{;rugh
the veins has ceased. It seems to be an effort of Nature to
reduce the hernia by fluid pressure. Percussion over the hernial
tumor may elicit a tympanitic note, which indicates that a portion,
at least, of the contents of the sac is intestine. The absence of
this note, however, does not invariably show that intestine is not
involved. At the beginning of the attack, palpation may give
information as to the presence or absence of omentum; but when
the fluid has tensely distended the sac, it may be impossible to
ascertain before operation what organ or organs are strangulated.

Treatment. — Gentle efforts to reduce the hernia by taxis may
be made, in no case lasting longer than ten minutes. Then, while
preparations for operation are going on, an ice bag should be ap-
plied over the tumor, and the patient placed in such a position that
the involved viscera may be drawn upon by the force of gravity.
If, for example, we are dealing with an inguinal hernia, the patient
should be so placed that the hips are elevated well above the
shoulders. Immediately before operating, when the patient is
under the influence of the anzsthetic, another gentle attempt may
be made at reduction. Frequently, after the application of the
cold, and under the relaxing effect of the anwmsthetic, strangulated
hernize become reducible. The operation for radical cure should
never be undertaken after reduction by this method, but should
rather be delayed until the patient has thoroughly recovered his
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normal state. If the symptoms persist after reduction, the proba-
bility of strangulation by adhesions must be borne in mind. The
case then becomes one of intestinal obstruction.

Herniotomy. — Unless the patient is slender and courageous
enough to bear the infliction of considerable pain, even with the
ald of eucaine, general anwesthesia should be employed. An anas-
thetist, at least one lay assistant, and two medical assistants should
be at hand. The instruments are as follows: a scalpel, preferably
one with considerable “belly,” eight artery-forceps, two pair of
scissors, one curved and one straight, sharp retractors, small and
large blunt retractors, two mousetooth-forceps, a dressing-forceps,
needles, a needle-holder, and forceps which may be used as sponge-
holders. For the latter purpose, long slender uterine-forceps will
do. Sponges, sutures of chromic catgut and plain catgut, and
dressings must also be ready.

If general anasthesia is to be employed, lavage of the stomach
should never be omitted, the case being locked upon as, clinically,
one of intestinal obstruction. The anwmsthetic should be adminis-
tered with the greatest caution, and the alarm given by the narco-
tizer with the very first sign of danger. In old persons, especially,
the estimate of the general vital condition before operation may be
very deceptive, the first few whiffs of the anzesthetic being followed
by symptoms of collapse which, if unheeded, may quickly become
most alarming.

Strangulated Umbilical Hernia. — An ample longitudinal incision
should be made over the hernial region down to the aponeurosis. In
passing over the tumor, it will probably be noted that the skin is so
thin and the sac so superficial, that unless due caution is observed,
the latter may be prematurely opened. Having exposed the apo-
neurosis over a region adjacent to the neck of the hernia, the edges
of the wound should be widely retracted by one assistant, while a
second draws the hernia upward, downward, or to one side, in such a
manner as to aid the laying bare of the neck or constriction. The
sac, now thoroughly exposed by dissection, may be incised between
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mousetooth-forceps. (Fig. 124.) Almost invariably this is fol-
lowed by a spurt of liquid. The presence of bloody fluid shows
the severity of the strangulation. The color of the hernial con-
tents indicates the probability of their viability. The presence
of a fecal or putrid odor is an evil sign. Even after a compara-
tively short period of strangulation, it will be noted that the
involved tissues are cold. The neck of the hernia may now be
incised to such an extent that more intestine or omentum or both
can be easily withdrawn from the abdomen, in order that the con-
stricted tissues themselves may be inspected, and the strangulated
parts compared with the more healthy structures continuous with
them within the abdomen. Omentum which .does not readily
regain its normal color and consistency, should be ablated after
carefully ligating it in small sections with fine catgut. Great
caution is to be observed in placing these ligatures, since the slip-
ping of a single one, after the abdomen has been closed, may cause
fatal concealed hemorrhage. Intestine which is not actually gan-
grenous may regain its vitality, even when its walls have become
stiff and lustreless. No matter how dark the color, a bluish hue
means that gangrene has, perhaps, not occurred. A grayish or
greenish tint, however, especially if the discoloration takes the
form of spots or blotches on the intestinal wall, 1s less favorable.
Gangrenous intestine is soft and of putrid odor.

Having drawn out several inches of the normal gut, continu-
ous with each end of the diseased portion, the entire mass of dis-
eased and healthy intestine should be wrapped in a very warm
towel, with as little tension as possible on the mesentery, and saline
solution, six-tenths per cent., should be gently poured over it for
several minutes, from a pitcher or an irrigator. If the strangulated
portions tend distinctly to resume their normal color, and if they
contract on being bluntly pinched, the protruding coils may be all
replaced within the abdominal cavity, and the wound closed. If
the return to a normal appearance seems doubtful, the affected
coils should be surrounded with gauze placed so as to guard the
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peritoneal cavity against infection, and one or two temporary sut-
ures at the legs of the intestinal loop should be put in, sewing the
gut to the skin in order to prevent its accidentally slipping back
into the abdomen. No effort should be made to close the wound.
Sterilized gutta-percha tissue (page 191) should be placed in con-
tact with the intestine, and a thick ring of gauze so arranged as
to prevent pressure on the exposed parts. (Fig. 188.) Packings
and a wet saline solution dressing complete the treatment for the
present. In six hours the wound may be again inspected, when the
viability of the intestine will have been pretty certainly determined.
If the circulation has returned, and the parts are obviously assum-
ing their natural color, the packings may be removed and the coils
of intestine replaced within the abdomen. If it seems desirable,
and the condition of the patient will permit of further manipulation,
closure of the wound by suture may then be performed without
anasthesia. Unless the tension is very great, the layer-by-layer
method with chromicized gut will give satisfaction.

If there is difficulty in bringing the edges of the wound together,
deep, stout, button sutures of silkworm gut or silk may be used in
addition. In neither case is it wise to close the skin wound.
Firmer union and less likelihood of relapse may be obtained by
excising the umbilical ring well into the recti, which should be
united by sutures, not through the muscles themselves, but through
the posterior and anterior sheaths. If it is thought unwise to pro-
long operative procedures, the intestines may be replaced and cov-
ered by a gauze pad large enough to project under the parietal
peritoneum for about an inch all around the wound. Over this
pad gauze packings should be placed, the whole being covered by
adhesive strips and a firmly fitting binder or bandage.

When it is found that the intestine is actually gangrenous, our
course should be governed by the condition of the patient. If this
is so bad that stimulation has been necessary, or if, for any reason,
it is feared that he may not be able to stand further operation, the
entire gangrenous portion should be left in the wound with pack-
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ings around it. If the knuckle is small, or if there seems to be a
tendency for the coils to slip back into the abdomen, they should be
stitched to the skin by each leg of the loop. The gangrenous por-
tions will, in due time, slough away,and an intestinal fistula or an
artificial anus will result; a condition which may be remedied by
future operation. This disagreeable and sometimes dangerous
complication should, however, be avoided by resection of the
gangrenous portions of the intestine, if the patient appears able
to endure a longer operation. In making the resection, every bit
of doubtful gut should be sacrificed, and the anastomosis should
be made through perfectly normal tissues. It often happens that
there are little spots of necrosis at an astonishing distance from
the main patch of gangrene. One should, therefore, be careful
to inspect the supposed healthy gut for about eight or ten inches
beyond the limits of the excised portions. (For the method of
making the resection and anastomosis see Chapter XI., page 198.)

Strangulated Oblique Inguinal Hernia.— The assistants, the re-
quirements as to anasthesia, and the list of instruments are the
same as described above.

Very thorough disinfection is required, because of the difficulty
of rendering this region surgically clean. If the patient is a male,
the penis should be scrubbed and then bandaged with a piece of
sterilized gauze. The pubes, the serotum, and the upper portion of
the thighs should be smoothly shaven. An incision traversing
the hernial protrusion should be made parallel with Poupart’s liga-
ment. The upper limit of this incision must be at least as high as
the internal ring, but its lower limit need not, in most instances,
extend into the scrotum. (Fig. 91.) Having exposed the aponeu-
rosis where its fibres run forward and inward forming Poupart’s
licament, the neck of the hernia should be sought. The dissection
between two mousetooth-forceps may now proceed upon the tumor
itself, in order to identify the sac. Such vessels as are encoun-
tered should be secured before they are divided. The unopened
sac usually has a dark bluish hue from the contained fluid. Its
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Fic. 124, — Operation for the cure of oblique inguinal hernia. The sac iz pulled down toward the
scrotum, exposing the neck, and is about to be incised.
wall should be carefully raised away from any viscera which may
be contained, and cautiously nicked with the scalpel. (Fig. 124))
A gush of serous liquid announces that the sac has been entered.
The opening should be amply enlarged, and the edges of the sac
at once grasped with artery-forceps (FFig. 125), so that the structure
may be easily and quickly identified during the remainder of the
operation. The contents of the hernia are now inspected, and
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after the constriction has been relieved (Fig. 126) they are dealt
with according to the directions given on page 281 regarding um-
bilical hermia. If an inflamed vermiform appendix is encountered
it should be ablated after ligation. (See page 242.)

Fic, 12:.— The sac has been incised and is being held open with the aid of ;11't{'1':\'-l-1:l|'|,'|_'|:'|\', The
strangulated contents are seen. The spermatic cord has been freed and is held up with a
blunt hook. It is not alwayvs advisable or |=u:‘|ii!rlu to isolate the cord at this stage of the

operation,
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The urinary bladder may form part of the contents of the sac.
It is, of course, extra-peritoneal, so theoretically it is not really in
the sac. Its presence should always be thought of as a possibility.
Having once been seen, it will hardly go unrecognized a second
time. If it should by accident be incised, the appearance of
the mucous membrane and the thickness of the vesical wall will at
once cause suspicion. The odor of the escaping urine makes the
suspicion a certainty; but if there is no urine, the opening should
be enlarged so that the finger may be inserted for exploration.
The opening in the bladder should be at once closed by suture
(see Chapter XVIII, page 324), and a permanent catheter should
be tied in the urethra for several days, or at least until it gives rise
to irritative symptoms. If the bladder has been injured, it will be
unwise, even after suture, to attempt a radical cure of the hernia at
the same time.

The constricting tissues should be cut from without by dissec-
tion through the neck of the hernia with the aid of mousetooth-
forceps, securing vessels before they are severed. If gangrenous
tissues are present in the sac, all fluid should be wiped away before
the constriction is relieved, and the gangrenous contents secured
so that they shall not slip back into the peritoneal cavity when
the obstruction is removed.

If the patient’s condition is poor and no gangrene is present,
the operation may now be quickly ended by packing the entire
wound with gauze, one strip being placed just within the abdomen.
A firm spica will prevent protrusion of the viscera. Within a
day or two firm adhesions will have formed, further obviating this
accident.

A wound of this sort should be dressed after three days, or
sooner 1f unwelcome symptoms make it necessary. After the
first dressing, the wound must be inspected daily, until granula-
tion is well under way. The patient should wear a truss with a
soft pad until the cicatrix has whitened, when a firmer pad may be
applied.

i |
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Radical Operation. — Where the hernial contents are in good
condition, the question of radical treatment for the cure of the
rupture must be considered. If the patient is very old or feeble,

.

il . i
Fri:, 126, — The constricting tissues are being divided and the anterior wall of the inguinal I.I.Ll'n.'ll alit
up toward the internal nng,  The gauze packing prevents prolapse of the abdominal viscera.
this idea should not be entertained; but if we are dealing with a
young or middle-aged healthy individual, a radical operation should
be performed if, after the relief of the constriction, it seems proba-
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ble that prolonging the anasthesia will not endanger the patient's
chances of recovery.

Having reduced the contents of the sac, protrusion should
be temporarily guarded against by a gauze packing, one end of
which must be left out of the wound, and in plain sight, so that
the gauze may not be lost in the abdominal cavity. The entire
thickness of the anterior wall of the inguinal canal should be slit
up as far as the internal ring, and the spermatic cord, in the male,
dissected away from the sac. (Fig. 126.) This proceeding may
be facilitated by occasionally holding the tissues toward the light,
spreading them out so as to render the vas deferens and the vessels
of the cord visible as opaque objects when viewing the parts by
transmitted illumination.

The cord having been isolated, the gauze packing may be re-
moved from the abdominal cavity; and while the viscera are held
back with the aid of a slender instrument of some kind, such as a
forceps or sponge-holder, the neck of the sac may be transfixed and
ligated as the sponge-holder is withdrawn. Great caution should
be observed that no bit of omentum or intestine i1s caught in this
ligature. (Fig. 127.) The distal portion of the sac is left in or
dissected out according to the need for haste in completing the
operation, If we are treating a congenital hernia it may be diffi-
cult or even impossible to clear the cord perfectly. A sort of purse-
string suture, not including the cord, should be put in at the neck
of the sac so as to close it, the distal portion, which is also the tunica
vaginalis, being left open. The next step is the most important
one in the operation. While an assistant holds the spermatic cord
upward with the help of a blunt hook (Figs. 125 to 130), sharp
retractors should be inserted into the edge of the aponeurosis and

into the edge of Poupart’s ligament, so as to expose on the one side .

the conjoined tendon, and on the other the under part of the liga-
ment. With a hemostatic needle and medium-sized chromic out,
sutures are to be passed through the conjoined tendon and neigh-
boring muscular wall, uniting them to the under surface of Pou-
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parts ligament as it appears in a fold where its edge has been
drawn away by the retractor. (Figs. 128 and 129.) In passing these
sutures a good hold upon the conjoined tendon should be taken,

@

-

Fia, 127.— Its neck having heen ligated the sac is being ablated.  The anterior wall of the
inguinal canal has been opened,
while on the side of the licament the greatest care must be observed
not to mjure the external iliac artery, which 1s very near. The
vessel should invariably be felt with the finger before each suture
is passed. (Fig. 128.) It 1s well not to tie the sutures until all
.
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are in place, keeping them from getting entangled 1n the mean-

time by clamping the ends of each one with artery-forceps. While
these sutures should be very firmly knotted, they should not draw

—

/

)

Fic. 128 — The ligated neck of the sac has retracted,
part’s ligament is held back by the sharp retractor, exposing its
under surface. The finger is feeling for the external iliac artery.
The other sharp retractor holds the skin and aponeurcsis, exposing

muscle and -.'--r:.i--i:|1l_'l| temdon,

perficial or anterior wall for the new inguinal canal.

.|.h|.' l:'l.|.~_|"l.‘ 1|f .I.rlll.l.-

the tissues to-
oether so tight-
ly as to cause
necrosis, From
four to six sut-
ures are usu-
ally sufficient to
close the open-
ing and form
the deep or pos-
terior wall of a
newinguinal ca-
nal. (Fig. 130.)
The spermatic
cord may now
be laid upon
this wall, and,
changing the
retractors to the
skin, the edge
of Poupart's lig-
ament should
be sutured to
the edge of the
aponeurosis,
thus covering
the cord, and
forming a su-

[t 1s best not

to close the cutaneous portion of the wound by sutures, but to pack
it lightly with gauze and draw it together with adhesive straps
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i, 129, — Passing the .|.,;._||, Important sutures through the conjoined tendon and the under

side of Poupart’s ligament exposed by the retractor. The cord is held out of the way.
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when granulation is well under way. In the female, the steps of
the operation are the same, with the exception of those relating to
the cord. If the round licament is well developed, it may be

treated as the cord.

Fr. 130, — Dleep sutures tied, forming new pr'n-'.t-.'riur wall [or the in;._:ui:n:ﬂ canal,

Strangulated Femoral Hernia. — The general principles are here
the same as those which govern the treatment of inguinal hernia.
Having exposed the neck of the sac, the constriction should be
relieved by incising upward. The radical cure of femoral hernia
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is not as satisfactory as that of the inguinal variety. The femoral
vessels are thoroughly exposed by dissection, after the sac has been
ligated and returned to the abdominal cavity, and Poupart’s liga-
ment is stitched to the pectineal fascia by chromic gut sutures.
In making this dissection, fat and lymph-nodes should be removed
from the neighborhood of the femoral ring.

FiG. 131.— Cor lving on wall formed by deep sutures. Superficial sutures pass through the edge
of the aponeurosis and the edge of Poupart’s ligament. Note where the ligament is drawn in

by the deep suturcs,
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Other Forms of Hernia should be treated on general surgical prin-
ciples. Certain direct inguinal herniz permit of operation similar
to that recommended for the oblique inguinal variety. (Page 283.)

After-Treatment. — When the operation for strangulated hernia
has been successful, there is an immediate remission of the symp-
toms. The vomiting ceases, and the patient rests quietly. For
twenty-four hours fluid diet should be sparingly given. The
bowels need not be moved for forty-eight hours, provided all is
going well, and the wound need not be inspected for four days.
Convalescence is usually uneventful; but the patient should not
be allowed to sit up for at least three weeks, while in cases where
the hernia was particularly large, the time of rest in bed must be
prolonged to four weeks or more.

Persistent vomiting is of evil significance, and, if unchecked for
twenty-four hours, needs most careful investigation. The wound
should be dressed in order to ascertain whether protrusion and
strangulation of the abdominal viscera may have occurred. The
urine must be measured and examined. The stomach should
be the last organ to be suspected, though it is, undoubtedly,
sometimes at fault.

After recovery from the radical operation for inguinal hernia,
where healing was by first intention, no truss or bandage need
be worn. Where there was suppuration, a support will be neces-
sary, but no hard pad should be allowed to press upon a recent
cicatrix,

Most patients who have been operated upon for femoral or
umbilical hernia should be advised to wear a support.




CHAPTER XVI

ACUTE DIFFUSE PERITONITIS
.

THE more frequent causes of this disease are, first, the intro-
duction of septic material into the peritoneal cavity from without
by traumatism; second, infection by the perforation of a viscus
from disease; third, infection spreading from gangrene of an
intra-abdominal organ without perforation; fourth, as a phenom-
enon in the course of an acute general infection without the
perforation or necrosis of a viscus. Acute peritonitis from the
last cause should not, in the present state of our knowledge, be
treated surgically.

The disease occurs in various types as to virulency and the
distribution of the infection. There may be no appreciable in-
crease of the normal peritoneal fluid, or there may be quantities
of serum, sero-pus, or pus either unconfined by adhesions, or in
the form of abscesses walled off from the remainder of the cavity.
There may also be a combination of these conditions, abscesses
and collections of serous or sero-purulent fluid, coexisting with
free abdominal fluid. Free fluid gravitates to the most dependent
recesses of the abdomen, namely, the flanks and the pelvis.

The fluid, whether serum or pus, may or may not contain
bacteria. It may or may not be of a foul odor. When several
collections coexist, bacteria may be found in some and not in
others. Lymph-coagula, of variable consistency, may lie free in
the abdomen, or may be more or less firmly adherent to the vis-
ceral peritoneum, forming the adhesions which bind together the
coils of intestine or omentum.

295
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Early in the disease the vessels of the intestinal wall are
visibly engorged, giving an appearance of injection, which later
becomes cyanosis. In the majority of cases paresis and great
distention appear, though this is not an invariable symptom, some
of the most septic cases being associated with flaccidity, or even
actual contraction of the intestinal walls.

Diagnosis. — The phenomena of the disorder vary considerably
with the virulence of the sepsis.

Fulminant Peritonitis is rapidly fatal, the symptoms being those
of acute septicaemia with abdominal tension and pain, great thirst,
a dry tongue, anxious face, obstipation, rapidly developing icterus,
high temperature, costal respiration, rapid, wiry pulse soon becom-
ing weak and compressible, vomiting, somnolence, collapse, and
death.

The More Usual Form of Acute Peritonitis begins rather suddenly
with abdominal pain, often localized at the point of entrance of the
infection, as, for example, the right iliac region when perforation of
the appendix occurs, or the epigastrium when the infection enters
where a gastric ulcer has invaded the peritoneum. After the onset
the pain diminishes, and there is a deceptive feeling of relief, ac-
companied by steady acceleration of the pulse-rate. Soon there is
nausea and the vomiting of ingested material, followed, again, by a
sense of relief. Belching, hiccoughing, and the regurgitation of
fluid are common. The vomiting is repeated at greater or less
intervals, until it becomes quite frequent, greenish or brownish
vomitus being ejected in considerable quantities even when little
or nothing has been taken by mouth. The ejected matter con-
sists partly of intestinal secretion and partly of fluid transuded
from the gastric wall. Peristalsis seems to have been reversed.
Later it will be noted that the gastric discharge is foul-smelling and
fecal in character. From the very beginning of the attack, it will
be observed that there is rigidity of the abdominal muscles, and
that even when there are remissions of pain this rigidity persists.
Distention of the intestines by gas comes on gradually, increasing



DURATION OF ACUTE PERITONITIS 297

in the same ratio as the vomitine. This distention, often most
marked in the epigastrium, first affects the stomach and several
coils of the small intestine. It is a progressive symptom, although
there may be remissions after vomiting or lavage, until at last
general tympanites is present, with cyanosis and great distress in
breathing, because of interference with the circulatory and res-
piratory functions. Failure of respiration and circulation is not,
however, due entirely to the distention, but must in part be as-
cribed to general weakening of the vital forces by the action of
septic products.

Obstipation 1s a prominent symptom of peritonitis of this kind,
though it 1s not invariably present, even when there is considerable
distention.

As in acute sepsis of any variety, there is congestion of the
spleen, the liver, and the kidneys. The urine becomes scanty,
high-colored, and albuminous. The sediment contains casts of
the granular variety, often stained a brownish or yellowish color.

The patient is extremely restless, and though he may sink into
an occasional fitful doze, true, restful sleep is almost or quite
absent.

Delirium is common, It is not usually, however, of the violent
type, and toward the end it gives place to stupor.

From the beginning of the attack, the patient looks prostrated
and ill. In the effort to relieve intra-abdominal tension the thighs
are often flexed. The breathing is of the costal variety. The pulse
is rapid and often irregular, and it becomes gradually more com-
pressible. Icterus appears and emaciation 1s rapid, the entire
facial expression changing. The nose becomes pinched, the eyes
sunken. The true Hippocratic expression is present at the last.

The disease is of variable duration, the average time before
the fatal termination being from three to five days. During this
period there are, naturally, more or less marked remissions, but
on the whole the disease is pretty steadily progressive. Signs
of actual improvement are the cessation of vomiting and belching,
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the ability to take and retain food, the passing of stool and flatus,
the increase in the quantity of urine voided, and the disappearance
of the tvmpanites. One of the first signs of improvement is the
changed countenance. This is very difficult to describe, but the
expression seems to be restful and contented in character, in great
contrast to the watchful, anxious, suffering look which is so
remarkable as to form one of the features of the disease.

Asthenic Form. — Acute diffuse peritonitis is not, invariably,
the violent, sthenic disease which has just been described. It
sometimes takes quite a different form, none the less fatal for the
absence of the classic acute symptoms which are commonly so
marked. Instead, we have a low, typhoid condition, with little or
no elevation of the temperature, or, indeed, with the thermometer
registering a subnormal degree. Vomiting may or may not be
present. There is no distention, but often a marked collapse of
the abdomen. The face is dusky or cyanosed, the nose and
extremities cold, and the pulse slow or rapid, but small and
very compressible. The general vital condition is extremely low.
There is abdominal pain frequently localized in character, and the
usual rigidity is present though not always well marked. The
sepsis 1s profound, and the patients usually succumb after a shorter
period than do those afflicted with the commoner forms of the
disease. Often very large collections of pus are found, especially
in the pelvis.  Adhesions are few and easily broken down, though
occasionally such cases are met in which they are firm and
numerous.

Bile Peritonitis will follow the effusion of biliary secretions into
the peritoneal cavity. If the bile is aseptic, the peritonitis is not
necessary fatal; but if it is mixed with pus, as in the case of rup-
tured empyema of the gall-bladder, the prognosis becomes exceed-
ingly grave, though not necessarily hopeless.

Operation for Acute Diffuse Peritonitis. — General anwmesthesia
will in every case be necessary. There should be two trained
assistants and a lay assistant, besides the anmsthetist. The instru-
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ments are two scalpels, one having a narrow, sharp-pointed blade,
uight arter}'-fm'ccps, lfl.l'gfz, sharp retractors, large and small blunt
retractors, two mousetooth-forceps, one or two pairs of scissors,
six or eight sponge-holders, needles, a needle-holder, ligatures,
sutures, dressings, and a stomach tube. If there is belching, hic-
coughing, or vomiting, the stomach should be washed out before
beginning to aneesthetize. If the patient cannot void urine, he
should be catheterized. The location of the primary incision will
depend upon the supposed site of the infecting focus. Thus, when,
because of the history and the physical signs, it seems probable that
the vermiform appendix is responsible for the peritonitis, the first
incision should be made over this organ (Fig. gr); while if it Is
suspected that a gastric ulcer has perforated, the median line
should be selected. Our effort should be to do away with the
cause of the peritonitis, by actually removing the offending organ
(e.¢i, the appendix), or by freely opening and draining it (e.g., the
gangrenous gall-bladder), or by suturing to prevent the further
leakage of septic material into the peritoneal cavity, as in cases
of perforation of the stomach or intestine,

Where the operation is performed early in the disease, or when
the process is a fulminant one, it may be that no changes sufh-
ciently gross to permit of the actual surgical treatment of the
peritonitis are found; so when the supposed cause of the trouble
has been remedied, the surgeon has done all which is in his power.
The wound, even in the absence of pus, must not be closed by
suture, but should be packed and dressed wet.

When there is free fluid in the abdominal cavity, without adhe-
sions, it will run out at the wound, but the pelvis will be found to
be full when the other spaces seem to have emptied themselves.
This fluid must be soaked up with sponges or holders, dipped
into the cavity in rapid succession until they return dry. A
gauze wick, wrapped in guttapercha tissue, so as to form a
cylinder, about as thick as a slender cigar, should be inserted,
one end resting in the pelvis, and the other protruding from the
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abdominal incision, where it should be cut off flush. One or two
other wicks, more slender than the first, should be led down to
points of obvious infection, and the viscera having been covered
with a pad of gauze, the superficial portion of the wound may be
packed and dressed without suture. The gauze pad, which is
in contact with the viscera, must be so large that its edges extend
beneath the parietal peritoneum for about half an inch all round,
as an additional safeguard against protrusion,

When there is free fluid, serous or purulent, besides collections
of fluid walled off from each other, the original infecting region,
having been cleansed as well as possible by wiping, should be tem-
porarily stuffed with gauze. Adhesions should be broken down,
and each collection of pus, or other fluid, evacuated and the walls
of the cavity wiped as dry as possible. The pelvis should be
explored, and if fluid is present, cleansed as above described. The
temporary packings should be removed, and cigarette drains hav-
ing been led into the principal cavities, the wound may be super-
ficially packed and dressed. If it is not possible to explore every
part of the abdominal cavity through the original incision, another
opening should be made, in such a place as will render all regions
easily accessible. At the first sign of actual collapse, free stimu-
lation 1s the proper treatment, and if the response is not quick
and satisfactory, the operation should be stopped.

If there is great distention of the intestines, and obstipation
has existed, the distended coils should be incised at points opposite
the mesentery, dragging each loop out of the abdomen, and pro-
tecting the rest of the wound from contamination with the help of
gauze packings. This part of the operation may be facilitated
by turning the patient somewhat upon his side, and holding a
pus basin, covered with a sterile towel, so that the intestinal con-
tents shall run into it. In opening the gut, the narrow-bladed
knife 1s used, and the openings should not be more than an
eighth of an inch in length, running parallel with the axis of the
intestine.  The coil which is being manipulated should be care-
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fully held in place, so that it may not slip back into the abdomen
before the opening shall have been sutured. Each incision should
be closed with three or four fine silk stitches, and after testing
the water-tight quality of the little suture line by gently * milking ”
the intestine toward it from both sides, and ascertaining that no
leak exists, this coil may be returned into the abdomen, and the
next distended loop treated in a similar manner. It sometimes
happens that, having plunged the narrow knife into the intestinal
lumen, no fluid escapes, on account of the pouting of the mucous
membrane into the wound. If the scalpel or a flat probe held
in the wound is turned at right angles to it so as to separate its
edges, the coil will rapidly empty itself. A sufficient number of
incisions should be made to relieve the tension in a large portion
or in all of the intestine, leaving it quite flaccid. The color of
the intestinal wall will be found to improve at once, and if the case
has not gone too far, contractions will occur on irritating or bluntly
pinching the bowel, showing that true paresis is absent.

When septic material seems to be spread throughout the ab-
dominal cavity, as, for example, when there has been rupture of
a portion of the intestine with the escape of large quantities of the
contents in every direction, the entire cavity may be flushed out
with warm saline solution, poured from a pitcher. In these cases
it 1s well to leave a considerable quantity of the fluid in the abdo-
men, and to elevate the foot of the bed after the operation. This
1s done in order to dilute the septic material, and hasten absorption
by the diaphragmatic portion of the peritoneum. The flushing
out of the peritoneal cavity is not advised as a routine method of pro-
cedure, where it is probable that all portions are not equally soiled,
because of the danger of carrying the infection to healthy regions.

Whenever it is necessary to remove the intestines temporarily
from the abdomen, the coils should be wrapped in towels wet with
warm saline solution. It is of importance that the serous coating
of the viscera should not be permitted to dry. Tension upon
the mesentery or other attachments must be avoided.
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If much coagulated lymph adheres to the intestinal wall, 1t
should be gently removed with the fingers, whenever it is thought
to be infectious or to cover points of infection. Such lymph-coat-
ings are usually detached without difficulty, but when adhesion 1s
so firm that there is danger of abrading or tearing the serous
coat of the viscera, the coagula had better be left undisturbed.
Rents in the visceral peritoneum should be closed by interrupted
suture, using silk and a fine needle.

When there are no adhesions, but much infectious fluid within
the peritoneal cavity, the case must be treated according to the
patient’s probable ability to endure manipulation of the viscera.
If the general condition is good, it is advisable to remove the
small intestine from the abdomen, incising it when necessary, in
order to relieve tension. The entire abdomen is then to be
cleansed as well as possible by wiping, not forgetting to explore
the cavity of the lesser omentum. The median incision is best
suited to this procedure. Collapse should be the signal to stop
the operation, for it is better that the patient should die of sepsis
afterward than that he should succumb to shock on the table.

It must be remembered that anatomically there is no way to
distinguish the virulent from the mild form of diffuse peritonitis.
A seeming slight serous inflammation may be intensely virulent,
killing the patient in a short time; while a diffuse purulent case
may end in recovery after comparatively little surgical interfer-
ence. The mere absence of limiting adhesions should not be
considered cause to regard the inflammation as a general one.
The danger in any given case depends upon the virulence of the
infecting germs and the capacity for resistance in the individual
attacked. The clinical picture of the sepsis is a far more valuable
guide in determining the true condition of the patient than the
pathological appearances at the time of operation.

After-Treatment. — There will be considerable pain immedi-
ately after the operation, and opiates may be demanded for relief.
Within twelve hours, unless the patient is doing remarkably well,
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steps should be taken to secure an evacuation of the bowels. The
cessation of nausea, when the patient was vomiting steadily before
the operation, is one of the best signs that the condition has been
relieved, and shows that there need be no haste to secure an action :
while the continuation of the nausea and vomiting or belching
means that there must be no delay in our effort to excite normal
peristalsis.  Having washed out the stomach, calomel, in divided
doses, amounting in all to three or four grains, should be given.
If this is retained, it may be followed by the citrate of magnesia
in doses of one ounce every twenty minutes, until six or eight
ounces have been taken, or the sulphate of magnesia in drachm
doses every half-hour up to two or three ounces. If gas is passed
by the rectum, it indicates that there is probably no intestinal
obstruction and no paresis. An enema of warm peppermint-water
will often be of use in relieving distention by gas, while an enema
of the sulphate of magnesia, thrown high into the bowel, will aid in re-
establishing peristalsis. The rectal tube passed into the distended
colon often opens the way for the escape of the pent-up gas, to
the great relief of the patient. The outer end of the tube should be
held under water so that the escape of bubbles may be easily noted.

Digitalis, alternating with strophanthus and given soon after
the calomel, will act not only as a cardiac stimulant, but as a
diuretic as well. The tincture of digitalis may be given in doses
of five minims every four hours, and the tincture of strophanthus
in the same manner, so that one stimulant shall be administered
every two hours. If there is nausea, these drugs may be given
hypodermically. When the pulse becomes very weak and rapid
strychnine sulphate is indicated. This drug, too, is given hypoder-
mically, the thirtieth of a grain at a time, but not more frequently
than every three hours. Meantime, if collapse seems imminent,
whiskey or brandy may be injected freely with the hypodermic
syringe.

Nutritive enemata are necessary when vomiting forbids nour-
ishment by the mouth. (Page 205.) If the patient is able to take
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food naturally, milk and lime-water, half and half, is well borne if
given in doses of one drachm at a time every ten minutes, orad-
ually increasing the quantity at each dose. During the time that
the cathartics are being administered, food should be suspended.
If there is diarrhcea, or if the odor of the vomited matter indicates
the occurrence of fermentation, barley-water may be used for a time
instead of the milk. Sometimes, when vomiting is persistent and
annoying, a copious draught of hot water will be found of value.
If it is vomited, it acts as a lavage; while if it passes the pylorus,
it “ settles the stomach.”

If the tongue is dry, the mouth should be rinsed at frequent
intervals, and when the patient is able, he should be encouraged to
chew gum or soft paraffine, for the purpose of exciting the flow of
saliva.

The temperature is not usually so excessive as to require spe-
cial efforts to effect its reduction. Sponge baths or cold packs
are often useful, and are well borne by the patient. When there is
high fever with delirium, an ice bag should be piaced at the head.

Should distention become an annoying or even a dangerous
symptom, a tense coil of intestine may be opened at the wound, and
if the flow of gas and feces warrants, allowed to remain open for the
time. Irrigations may be practised through this intestinal wound.

During the entire time frequent careful examinations should
be made, in order to ascertain, if possible, the existence of second-
ary abscesses in the peritoneal cavity or elsewhere. hese are
often difficult to find, even on painstaking palpation, until they
have assumed considerable proportions. Tenderness on manipula-
tion is the first objective sign of value, and it should lead to further
examination which may disclose cedema or even deep fluctuation.
When a secondary focus is suspected, poulticing the doubtful
region for a day or two, or even for a few hours, will often hasten
the suppuration so as to enable one to make a positive diagnosis
and incise the abscess much earlier than would have been possible
without this form of treatment. When abdominal palpation fails
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to reveal anything suspicious, it must not be forgotten that rectal
and vaginal exploration are often more successful. Abscesses
of this kind (secondary) should be drained by rather stiff-walled
tubes instead of by gauze or gutta-percha tissue, and they should
be irrigated once or even twice a day. If drainage does not seem
satisfactory, the possibility of counter-openings should bz consid-
ered. Exploration of the cavity, with one finger in the rectum or
vagina and a probe in the abscess cavity, may throw light upon the
subject, and show the best path for the drain.

There is usually a considerable quantity of discharge for the
first day or two after the operation, and this may be regarded as
a favorable indication. The outer dressings should be changed
when necessary, but the wound itself need not be inspected until
forty-eight hours or more after the operation, when the drainage
wicks should be removed and replaced by thinner ones, the shorter
wicks being left out altogether. The gauze pad covering the
viscera must remain for a day or two longer. When this has been
removed the wound is merely packed in the usual fashion and
dressed wet. When granulation hasgset in, the fascize may be
united with a few chromic gut sutures so as to prevent the viscera
from prolapsing into the wound. There will be some suppura-
tion around these sutures, but since they soften rather slowly they
will, in spite of this, accomplish the purpose for which they were
intended. The skin should not be sutured, and there must be
room for the passage of the drainage wicks or tubes left between
the stitches in the fascize. This operation i1s painless, and does not
usually require the employment of anzesthesia, either local or general.

After recovery from diffuse peritonitis, the patient should be
kept under surveillance for several months, for it not infrequently
happens that secondary abscesses occur some time after the con-
valescence seems to have been complete. The patient or his
friends should also be told of the possibility of late complications
from adhesions. A supporting belt or binder ought to be worn
for at least a year.

x



CHAPTER XVII
THE RECTUM AND ANUS

Congenital Absence of the Anus (Imperforate Anus).— When a
child is born without an anal aperture and with no outlet from
the rectum into the bladder or vagina, the condition may be recog-
nized by inspection, by the absence of abnormal discharge from the
urethra or vagina, and by the rapid onset of the signs of intestinal
obstruction. If there is a distinct bulging in the perineum when
the child strains or cries, the probability is that a simple incision
into the mass will relieve the condition. No anasthetic will be
required, and an assistant to hold the child’s legs and one to help
at the wound will be all that are necessary. The instruments are
a scalpel, a pair of scissors, a pair of small, sharp retractors, two
mousetooth-forceps, two or three artery-forceps, a needle-holder,
needles, sutures, ligatures, and sponges. The child should be laid
upon its abdomen so that its lower extremities hang over the edge
of the table (Fig. 132), and after gentle disinfection of the skin, an in-
cision should be made in the perineum, parallel and continuous with
the intergluteal fold. Having exposed the bulging rectum, it should
be drawn into the wound with mousetooth-forceps and incised,
first packing gauze around the proposed opening and between the
skin and the rectum in the subcutaneous space so as to avoid soil-
ing by the meconium. The lower bowel should now be irrigated
with warm saline solution, and a few sutures of silk should approxi-
mate the skin and mucous membrane. A very light packing of
gauze 1 the rectum will complete the operation. The dressing
should consist of a dry, clean, absorbent pad which must be

300
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changed as often as necessary. Healing, in the absence of severe
infection, will be practically complete in from six to eight days.
[f there is no mass in the perineum to indicate the presence of
a rectum, and if incision does not disclose the bulging, bluish
tumor, it is best not to make too thorough a search at this time,
but to perform left colostomy (see pages 223-229), which will give
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Fic. 132.— Patient lving upon his abdomen with cushion under the hypogastrium.  For operations

about the rectum. In this position the speculum may be used to advantage,

an exit to the discharges until the child is strong enough to en-
dure a more radical operation. Full anasthesia is required under
these circumstances.

Wounds of the Rectum.— Accidental wounds are commonly
due to falls in the sitting posture upon some sharp object. The
rectal wall in children has, in rare instances, been perforated by
the careless use of a hard-rubber syringe tip. There is pain and
tenesmus, with or without the immediate appearance of blood
at the anus, If a considerable vessel has been injured, the rectal
pouch may fill with blood before external hemorrhage appears.
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The patient will then pass a large quantity of dark coagula
and may rapidly become dangerously exsanguinated. If the in-
jury has involved the urethra, there will probably be difficulty
in micturition, and the appearance of bloody urine. Wounds
of the bladder through the rectum, besides giving vesical symp-
toms, will probably be associated with appearance of blood and
urine at the anus. If the vagina has been torn, symptoms will
point pretty plainly to the fact, and the most superficial examina-
tion, after hearing the history of the injury, must make the condi-
tion clear. When the peritoneal cavity has been entered by way
of the rectum, there may be prolapse of intestine into the rectum
or even through the anus.

The history of an injury to the rectum should always be the
signal for a most careful examination, not only of the bowel itself
but of the neighboring organs. Beyond mere digital exploration,
general anwesthesia is desirable, and, since operative treatment
may be necessary, it will be as well to have everything in readiness.
For digital exploration without anasthesia, the patient should take
the knee-elbow position or, if he is weak or decrepit, he may lie
upon his side with the thighs and knees well flexed, the anal region
being placed well over the edge of the bed or table. The explor-
ing finger should be well lubricated, and the patient should make
a slight expulsive effort to relax the sphincter and thus diminish
pain.

If there 1s prolapse of intestine or other organs, there should be
no effort at reduction until all js ready for operating. No enema
should precede the ansesthetization.

Three assistants in addition to the anamsthetist will be re-
quired. The instruments for abdominal section and a speculum
as well should be ready. A vaginal speculum will do if no rectal
one 1s at hand. ;

After urination or catheterization the patient should be fully
anasthetized and then placed in the lithotomy position, the legs
being held by two of the assistants, while the third is at the opera-
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tor's right to assist at the wound. Introducing the well-lubricated
thumbs back to back into the anus, the sphincter should be firmly
but slowly stretched until it is paralvzed. In the male, the thumbs
should be able to touch the ischial tuberosities with ease, but in
the female, owing to the greater width of the pelvis, this may not
be possible without dangerous tearing. Numerous little fissures
will appear as a result of the stretching, but they do no harm. In
the male, it is not well to stretch antero-posteriorly, but only from
side to side. The entire procedure occupies about five minutes, and
when it is finished the anus should casi/y admit two fingers.

If there 1s no prolapse of the viscera, the rectal wound should
be inspected and explored with the finger and with a large-but-
toned probe. If the vaginal speculum is to be used, the patient
must now be placed in Sims’s position or upon his abdomen with a
pillow under the hypogastrium. (Fig. 132.)

Wounds communicating with the bladder or with the urethra
must be repaired by suture, if possible. The rectum should be
previously well scrubbed with soap and a sponge, and before the
operation a sponge tied to a stout ligature and lubricated with
vaseline should be pushed into the bowel above the wound so as
to prevent the soiling of the field of operation. The ligature
protruding at the anus will facilitate removal of the sponge. The
wound itself should be disinfected as well as possible, and the
rageed edges somewhat smoothed with scissors. Two layers of
sutures are necessary, the first of catgut through the bladder or
urethra only, and the second of silk through the rectal wall only.
The plugging sponge is now withdrawn, and a layer of gauze
placed against the line of suture. In all operations about the
rectum, where there is danger of hemorrhage, a tampon-tube
should be put in, and kept in place for forty-eight hours. This
consists of a piece of rubber tubing wrapped with gauze and well
lubricated, the whole being about half or two-thirds of an inch in
diameter. The outer extremity is transfixed with a safety-pin, in
order to prevent the accidental slipping of the contrivance into
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the rectum. This tube, while it exerts the pressure of a packing,
is patent, so that it does not act as a plug, but allows the gas and
fluid discharges to escape. One of its great advantages is that it
permits the flow of blood from the rectum, so that with the tampon-
tube in place dangerous hemorrhage can remain unnoticed only
through carelessness.

A catheter should be tied in for the first forty-eight hours, or for
a longer time if its presence is unirritating. Urinary antiseptics,
such, for example, as urotropine, fifteen grains once a day, or the
oil of winterereen in five-drop doses every four hours, may prevent
the occurrence of cystitis.

Where neighboring organs have been injured through the rec-
tum and suture has been performed, the bowels should be kept con-
fined for from five to ten days; unless, indeed, there is leakage and
it is clear that the operation will prove a failure. When it is de-
sired to move the bowels after so long a period, a saline purge
may be given in the morning, and at the same time, six ounces of
warm olive-oll (or cottonseed-oil) injected into the rectum and
retained. When, from two to six hours later, the patient feels as if
his bowels would move, an enema of soap-suds will aid the passage
and prevent the necessity for straining. After each evacuation
of the bowels, a water enema should be given for the purpose
of cleansing the rectum.

[f, on examination, a wound is found toward the back or into the
ischio-rectal tissues, it should, unless it is of very great extent, be
plugged with gauze and not sutured. Large rents may be partly
closed by suture, but plenty of space for drainage by gauze must
be left.

When prolapsed intestine or other viscera are discovered in the
rectum, the parts must be cleansed with the greatest care, and then
preparation to open the abdomen in the median line should be made.
Abdominal section is necessary in order to ascertain whether a por-
tion of the organ, originally prolapsed, may have slipped back into
the peritoneal cavity, and also in order to draw the remainder back
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into place. A gauze plug should be placed in the opening in the rec-
tum, and a large cigarette-drain of gauze and gutta-percha tissue left
in the abdominal wound down to the infected viscera. When pos-
sible, the soiled organs should be brought near the wound in the ab-
domen, so as to permit of the use of a shorter drainage wick. (See
for abdominal technique Chapters X1, XII.,, XIII, XIV.,, XV,

Unless peritonitis is already present, the patient should be kept
under the influence of opium for at least twentyfour hours after
the operation. The bowels should not be permitted to move until
twenty-four hours after the gauze plug has been removed from the
rectal wound, so that a tough lymph-barrier will have had time to
form, preventing the entrance of feces into the abdomen.

Foreign Bodies in the Rectum. — These may have come from
within or from without. Sharp fragments of undigested food, such,
for example, as bits of bone, may become engaged in the folds or
crypts of the rectal mucous membrane, in such a manner as to cause
pain and ulceration. They will probably be found on digital exam-
ination without ansthesia, but if there is difficulty in removing
them, either from their size or location, general anzsthesia should
be employed, the anal sphincter stretched, and the patient placed in
an approximation to the knee-chest position. A speculum, a tubu-
lar vaginal instrument will do, should then be inserted, when the
air will distend the rectum and permit of exploration by sight with
the aid of a head-reflector. The foreign body, if seen, may be
grasped with forceps and withdrawn,

The treatment in the case of objects introduced purposely or by
accident from without, 1s the same as that just described, with modi-
fication, according to the size and shape of the body.

Ischio-Rectal Abscess. — Suppuration in the ischio-rectal fossa
may be a consequence of traumatism from without or from infec-
tion from an inflamed hemorrhoid, fissure, or furuncle. These ab-
scesses often attain considerable proportions, the pus burrowing
with little resistance in the soft, fatty tissue of this region. The
disease begins with an induration which is sometimes difficult to
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detect. As the mass increases in size, there are the usual con-
stitutional symptoms, accompanied by a deep throbbing pain.
When the abscess becomes very large, urination may be Inter-
fered with on account of pressure upon the urethra. There 1s a
wough later other open-

tendency to perforation into the bowel, alt
ings through the skin may also occur,
Treatment. — Incision into the indurated mass before the oc-
currence of fluctuation will give the most satisfactory results.
General anmsthesia is necessary if

the work is to be done with thorough-

ness, and there should be three assist-
ants, distributed as described
Oon page 300.

When it 1s impossible to
secure the services of so
many persons, the patient
may be held in position with
the help of an improvised

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

crutch, as shown in Fig. 133.
The instruments are a scal-
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speculum, sponges, ligatures,

and dressings. An irrigating bag or bottle will be found of use.
The sphincter should be stretched (see page 309) and although

the patient has been prepared for the operation by catharsis and

at least two enemata, it will be found best to push a good sized

lubricated sponge, with ligature attached, high into the rectum.

(Page 309.) A radial incision should now be made, beginning near

the anus as a centre, and Lwt{'l‘.r]in:_{ thTul;;_;‘h the induration. The
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abscess thus entered should be evacuated with the help of the
irrigator, scraping away the sloughs with a sharp spoon. Spurting
vessels must be caught and ligated, while the lips of the wound are
held apart with sharp retractors. On exploring the cavity, with
one finger in the bowel and the other in the wound, the thickness
of the tissue between the abscess and the rectum will be deter-
mined. If, as is usually the case, the wall of the rectum alone
separates the two cavities, it is probable that a communication
actually exists, and that drainage will be most complete if the
original incision is carried directly through the sphincter into the
rectum. If, on exploration, it is found that the abscess connects
with another collection of pus, in the opposite ischio-rectal fossa,
a counter-opening must be made, but it should not be carried
through the sphincter. Having drawn out the rectum-plugging
sponge, the wounds should be tightly packed with gauze, and a
tampon-tube placed in the anus. A T-bandage over a thick pad
of gauze completes the dress-
ing.

After-Treatment. — An
opiate to allay the post-oper-
ative pain will be necessary.
Later, morphine or opium
may be demanded, in order
to check a tendency to pre-
mature movement of the
bowels. Twelve hours after
the operation, the superficial

% Fii. 134. —The vertical line shows the incision for
dressing should be removed external urethrotomy; the curved line that for
and TE]J]EI.CC{]. b}. a wet one. prostatic abscess. The two lower radiating lines

are for ischio-rectal abscess,

If the case progresses favor-

ably, the bowels need not be moved for three days, when, after a
saline purge, enemata should be given as described above. (Page
310.) Daily evacuations must be secured by the use of mild
laxatives combined with enemata, if necessary, the movements
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always being followed by a cleansing injection of clear water.
Catheterization may be required until the tampon-tube and the
packings have been removed. When the packings are renewed, they
should be much lighter than the original ones, since there is little
or no danger of serious hemorrhage in this region after the third day.
Solid food may be taken after the bowels have moved. There will
always be a certain degree of temporary incontinence following
division of the sphincter ani, but permanent trouble of this kind 1s
rare, unless the muscle has been cut through at more than one point.
Thrombosed Hemorrhoids.— This condition may be recognized
by the appearance at the anus of one or more bluish, exquisitely
sensitive, hemorrhoidal tumors, which either cannot be replaced or
which may be returned with great difficulty, and without relief. If
treated expectantly, the inflammation may gradually subside, leav-
ing a nodule with more or less temporary induration ; or suppuration
may occur. Great relief, if the tumors are few and small, will fol-
low incision and the turning out of the septic clot, the wound be-
ing packed with orthoform gauze. The orthoform should not be
used as a daily dressing, for fear of a dermatitis. With a very keen
scalpel this little operation is not particularly painful, and the relief
is immediate. When the hemorrhoidal masses are numerous or
large, a more extensive operation is demanded, after the regular
preparation of the patient, and with the help of general narcosis.
Operation. — The assistants and the instruments are as enumer-
ated under the heading of ischio-rectal abscess, with the addition of
a stout needle-holder, large needles and strong silk, or chromicized
gut. Having stretched and paralyzed the sphincter, one of the
posterior tumors should be seized with mousetooth-forceps, in order
to steady 1t, and the integument and mucous membrane at its base
incised all around. If the hemorrhoidal mass is a very large
one, it will be safer to divide it into two or more portions, treat-
ing each portion as a separate tumor. Passing the needle, armed
with a ligature of stout silk or chromicized gut, through the tumor,
entering and emerging in the line of the incision, the ligature
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1s to be cut just behind the needle’s eye. The pedicle of the tumor
will then be found transfixed by two ligatures of equal length.
These should be crossed and firmly tied, the tumor being then
cut away with the knife or with scissors. The same procedure
should then be employed for the removal of the other hemorrhoids
in turn, and the operation is finished. No more skin than is abso-
lutely necessary should be sacrificed. A small tampon-tube is put
into the anus, and the usual dressing adjusted. The after-treatment
1s on the same lines as that following the operation for ischio-rectal
abscess. The ligatures will come away of themselves. (This opera-
tion is not recommended for cases of hemorrhoidal disease without
thrombosis.)



CHAPTER XVIII
THE MALE GENITAL ORGANS AND THE URINARY SYSTEM

Congenital Phimosis. — This deformity requires operative treat-
ment when the opening of the prepuce is so small that there is
decided difficulty in micturition or even total inability to pass
urine. The indication is for the immediate widening of the
orifice. No anasthetic is required. The child’s
legs should be firmly held by an assistant, and
an effort made to introduce a fine probe into the
' opening, passing the instrument between the pre-
puce and glans penis, so as to loosen adhesions,

W :5 The anterior or dorsal preputial layer may now be
\v. | cut through with fine scissors, one blade of which
[ ® is passed into the opening, carefully avoiding the

urethra itself. (Fig. 135.) The prepuce should
be divided as far back as the corona, and the en-
tire glans exposed by bluntly dissecting away the
Fic. 135.—Operation  UCOUS layer of the foreskin. No sutures will be
for congenital required and usually no ligatures. Should the
himosis Seis : .
i::sn::u:lnr.m :“1“[: foreskin be very redundant, it may now be short-
one blade within €ned by ablating with the scissors, while the mem-
ti:]ﬂ prf_l::wfstfhﬂ‘ brane is kept upon the stretch by an assistant who
obher withoul. . - Fra
holds it at both angles. (Fig. 136) The part
around the frenum contains vessels which may spurt, and demand
ligation. No sutures are required, and the only dressing necessary
is a roll of absorbent gauze dusted with a mild aseptic powder.
The dressing will naturally soon be soaked with urine, but as long
316
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as there is no congestion of the glans, and no foulness about the
parts, nothing need be disturbed for two days, when a wet dressing
should be applied over the gauze for a few i
hours, so as to soak it, and facilitate its re-
moval. A dressing of zinc oxide ointment,
or some similar bland salve, may now be
used, changing it twice daily. There is
always some swelling of the prepuce after
the operation, but it need rarely cause any
change in the treatment, unless there is
cyanosis of the glans or foreskin, when
the band of gauze must be loosened, and
the parts covered with a wet dressing of Fic. 136.— Clipping of redun-
normal salt solution. SV ossnwil e
Inflammatory Phimosis. — This 1s sometimes due to the pres-
ence of ulcerations within the preputial sac. In order to treat the
primary local cause of the trouble, the prepuce should be slit
dorsally, as just described. If it is deemed wise to remove any part
of the foreskin, a very few silk sutures may be put in to prevent
too great a gaping of the edges of the wound. Beta-eucaine,
without an elastic constrictor, will suffice as an anaesthetic, except
in extraordinarily nervous individuals, when narcosis will be re-
quired. The instruments are sharp, strong, straight scissors, four
artery-forceps, two mousetooth-forceps, a needle-holder, needles,
suture, ligatures, dressings, and sponges. If general anmsthesia
is decided upon, a bloodless operation may be performed with the
aid of an elastic constrictor, — a method which i1s inadvisable with

many anasthetic drugs which are subcutaneously injected.
Paraphimosis. — This condition is due to the drawing back, past
the glans, of a prepuce, the opening of which is too small to per-
mit of easy reposition. When the usual methods of reduction
have failed, and the swelling has become so great as te be alarm-
ing, or when the glans is so constricted that it has become dusky
or mottled, threatening gangrene, a dorsal incision, through the
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constricting tissues down to the body of the penis, should at once
be made. Primary ether anasthesia, or the injection of a few
minims of the cocaine or eucaine solution along the line of the
proposed incision, will enable one to perform this little operation
without pain. No suturing is necessary. The parts should be
well covered with a warm, wet dressing, in order to restore the
circulation as quickly as possible.

Phagedenic Ulceration of the Penis. — Acute ulcerative processes
sometimes spread with such rapidity in this region, that the most
radical measures are necessary to prevent the destruction of the
organ. Such ulcerations are best treated by thorough disinfection,
with the actual cautery under general anaesthesia, if the area infected
15 at all extensive. The metal point, at a dull red heat, should be
made to enter all the crevices and folds of the diseased part, and
every suspicious spot well seared. The first dressing should be
dry, and may even consist of a desiccating powder lightly covered
with gauze; but in twenty-four or forty-eight hours this had better
be discarded for the wet dressing, which is then continued until
the wounds are granulating. During the healing process, the
parts must be carefully and frequently inspected, and if any por-
tion of the surface seems to be infected, it should be at once
touched with the cautery.

Bubo. — Acute suppuration of the inguinal or femoral lymph-
nodes occurs, usually, through infection of the genitals; but the
presence of inflammation about the anus, the thighs, or even the
toes may also prove the starting-point of the trouble. Ingrown
toe-nails are not infrequently to blame for femoral bubo. The
disease generally begins with a feeling of stiffness in the inguinal
fold. Pain becomes rapidly worse, and intumescence marked and
progressive. Redness begins with a faint, erythematous blush,
which is almost pathognomonic of the presence of pus. There is
usually considerable constitutional disturbance, with chills and
elevation of temperature.

As soon as the diagnosis of acute suppurative inguinal or femo-
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ral adenitis is made, the case becomes one for operation. A wet
dressing or a poultice may, however, be advised, if a delay of a
few hours is unavoidable. General anaesthesia should be employed,
for the operation is apt to prove a very painful one. The necessary
instruments are a scalpel, sharp, medium-sized retractors, small
blunt retractors, scissors, six artery-forceps, a dressing-forceps, a
sharp spoon, needles and a needle-holder, besides ligatures, dress-
Ings, sponges, eic.

The region should be shaved and scrubbed as described in
Chapter III. If the mass of glands seems to be freely movable,
it may be dissected out as a whole; but this is an operation requir-
ing great care and considerable skill, for there will be pretty free
hemorrhage from the infiltrated tissues, and in order to do the work
thoroughly it is necessary to lay bare the femoral vessels, where they
emerge from the ring. The resulting wound may be partly closed
by suture, but it must be drained by tube, or by a gauze strip.

If the affected mass seems to be pretty firmly fixed by peri-
glandular infiltration, and considerable destruction of tissue has
already taken place, it is hardly worth while to dissect away the
nodes. Instead, a free incision into the bubo may be made, fol-
lowed by a thorough removal of as much diseased tissue as pos-
sible with the sharp spoon. The wound must then be packed with
cauze and dressed wet. This scraping operation will usually be
followed by the separation of more diseased tissue and after that,
prompt healing. It sometimes happens, however, that the acute
infection has been grafted upon a more chronic one, such, for
example, as syphilis or tuberculosis. Some enlargement of the re-
maining glands will then persist, or the wound may refuse to heal
completely. If the disease is amenable to treatment by internal
medication, the cure may be continued in this way, but if not,
another operation, looking to the radical excision of all infected
tissues, must be undertaken. As a general rule, it 1s wise to test
anti-syphilitic treatment pretty thoroughly, and if this is not suc-
cessful, to proceed to the removal of the disease by excision,
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Impassable Urethral Stricture with Retention of Urine.— This
condition is a very grave one, and it demands the best efforts of the
surgeon for its immediate relief. If there is hemorrhage from the
urethra, due to instrumentation, the operation is all the more ur-
gently indicated, while if urinary infiltration, with or without sep-
sis, complicates the case, delay of but a few hours may take away
all chance of recovery.

Strictures of this nature usually have their seat in some portion
of the deep urethra, and should be attacked by the perineal route,
This is the rule, even when strictures in the anterior urethra are
known to exist.

It is best to have four assistants at this operation, two of whom,
the anasthetist and chief assistant, should be medical men, while the
other two, whose place it will be to hold the legs of the patient, may
be laymen. If the case is urgent, and assistants are not to be had,
the patient may be held in position by an improvised apparatus
made with bandages and a piece of wood, as shown in the illustra-
tion. (Fig. 133.)

The instruments required are a set of steel sounds, a scal-
pel, a blunt bistoury, a pair of medium-sized sharp retractors, at
least halt a dozen artery-forceps, two mousetooth-forceps, one or
two pairs of scissors, a probe, a grooved director, a dressing-forceps,
a needle-holder, several short hemostatic needles, a large rubber
catheter or drainage-tube, ligatures and sutures, and an irrigating
syringe or a good, large hand syringe. Sponges and dressings
must not be forgotten.

The patient being in position (Figs, 133 and 134), the perineum,
the anal region, and the neighboring parts of the thighs should be
scrubbed, shaved, and disinfected. A sound of such size as will
pass to the seat of stricture may be introduced, and held steadily
in the median line by a trustworthy assistant. If a tight stricture
exists in the anterior part of the urethra, the previous introduction
of the sound will, necessarily, be omitted, a small, soft instrument
being used in its place; or if this anterior narrowing is also Impassa-



EXTERNAL PERINEAL URETHROTOMY 321

ble, it will be necessary to operate without a guiding instrument,
The latter is a rare condition. A few days after the perineal sec-
tion, when the urethra has had functional rest, it is frequently pos-
sible to introduce a guide through this anterior stricture, when it
may be dealt with as is then seen fit; or after the urethra has been
opened in the perineum, it may be found possible to pass an instru-
ment from behind forward. It is essential that the patient should

Fic. 137.— External perineal wrethrotomy. The sound distends the urethra, here in great part

covered by the bulb.  (The scrotum iz allowed to hang merely to show its location.)

lie squarely on his back, and that the sound or other guide be kept
as nearly as possible in the median line.

The chief assistant should sit at the operator’s right. With the
scalpel, an incision of three to three and a half inches should be
made along the median rhaphe from the lower portion of the scro-
tum, which the holder of the right leg should keep well up out
of the way, to a point about three-quarters of an inch from the
anus. (Fig. 134, the vertical line.) During the entire operation,
care must be taken to keep the dissection well in the median line,

v
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and the surgcon should assure himself from time to time that the
assistants are supporting the patient in position and that the wound
retraction is evenly made. Having exposed the bulb (Fig. 137),
this structure should be drawn up out of the way with a blunt re-
tractor, loosening the bulb from the urethra by blunt dissection.
The urethra should then be incised in front of the stricture. A

FiG. 138, — The bulb is deawn upward by the blunt retractor and the sound is seen in the opened
urethra, the lips of the wound in the canal being held apart by threads.
silk suture or a bulldog-forceps placed in each lip of the urethral
wound will act as a retractor. (Fig. 138) In a deep wound it
1s not always an easy matter to hold the tissues in this way, so it
may be necessary to separate the edges of the urethral wound
with the same sharp retractors which hold the other structures.
‘The sound may now be removed, and the urethral incision carefully
carried through the strictured portion, as much cicatricial tissue
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as practicable being excised. All bleeding vessels which spurt
should be secured by ligature. If the bulb has been accidentally
injured and is bleeding, a packing of gauze under the blunt retrac-
tor should be held upon the injured place during the operation, and
a packing carefully laid over the spot when the work is finished.
Having cut through the stricture, a catheter or a drainage-tube
may be pushed into the bladder, and the viscus washed out. The
insertion of the drain must be done with the greatest delicacy, and
always with the aid of sight, for the tube, forceps, or director might
easily be pushed for a considerable distance into the lax tissues
beside the urethra. Success depends upon the operator's ability
to recognize the continuation of the urethral mucous membrane
into the strictured portion. The stricture should be divided so as
to admit a full-sized sound, say from 28 to 32 of the French scale,
The tube may be left in place for twenty-four hours, and the
entire wound packed with gauze in such a manner that the tube
emerges from the centre of the packings. A longer piece of tubing
must be attached to the intravesical one and carried out to a vessel
over the side of the bed, so that the patient may remain dry. A
rather bulky mass of loose gauze and a T-bandage completes the
first dressing. A careful watch should be kept over the patient
for the first twenty-four hours following perineal section, for it is
sometimes followed by troublesome or even dangerous hemorrhage,
due to the slipping of a ligature caused by some movement of
the patient. If such recurrent hemorrhage should be encountered,
the packings must be removed at once, and the bleeding point
sought and secured.” Itis a good plan to tie all arteries with the
greatest care at the time of the operation, and to assure one's self,
before placing the packings, that hemostasis is perfect. Thin cat-
gut, if it is but strong enough, is less liable to slip than thick.
Retrograde Catheterization with Suprapubic Cystotomy.—It is
sometimes impossible, in spite of the greatest care, to follow out the
urethra from the perineum. Rather than submit the patient to an
unnecessarily long anwsthesia, it is well in these cases to open the
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full bladder from above by suprapubic section, and then to pass
a sound or a thick probe along the finger as it palpates in the
bladder the internal ortfiice of the urethra, and so out through
the perineal wound. It may be necessary to cut from without
upon the end of this sound or probe where it presents itself in
the ]J-;I'iim'llm. J]I'nx'i:l{-tl the strictured passage cannot be followed,
To perform this operation the patient should be placed in the
dorsal extended position, or with the pelvis elevated on an inclined
chair (Fig. 139), and after the shaving and the disinfection of

the pubic and hypogastric regions, an incision of about three
inches should be made in the median line. The lower end of
this incision hugs the pubes.
1 he rectus muscles should be
strongly retracted, and when
the space beneath is reached,
a little blunt scraping from
below upward with the handle
of the knife will push the per-
itoneal reflection away, and

the anterior wall of the dis-
FiG. 1309, — Pelvis elevated with the help of s X .
39. — Pelvis clevated with the help of a chair. o p 46 hladder will come into
E‘I""‘-I!l i iof |-"':|"-" :U-I '\:.Lll.ll.' 11 '.I.!-\-I.'EJlIL' l.>|ll'|.':’l|'lll|'l". ) = 3
about the bladder and other pelvic organs. Not VIEW. h‘h["ul{] IhL' I"}{_']'I[I:JI]L‘LI]'I'E
to be recommended when there is a collection hl._‘,' ilf(.'i(]i.'”til”"f "n"-“ll.”(!L‘E]. t]'!“'\
of pus in the pelvis, : ] ; :
operation must not proceed
until this opening has been closed by suture. Two moderately
thick silk sutures should now be placed deep in the vesical wall,
one to the right and the other to the left, to serve as retractors.
(Figs. 141, 142.) An incision made between these sutures while
they are drawn upward will open the bladder. (Fig. 142) When
the operation has been finished, if the patient seems to be in good
condition, the vesical wound may be closed by suture through the
bladder wall, turning the mucous membrane in but not penetrating
it with the needle. The other structures, skin and muscle. should

not be sutured, but simply covered with a dry dressing. If, for
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purposes of drainage, or because of the poor state of the patient, it
is determined to leave the vesical wound open, a large rubber
drainage-tube should be kept in the bladder for five or six days,

while the wound l]l]‘nll:,_{h the skin and muscles 1s well packed, 1n

order to avoid the In- ———m—e— e

filtration of urine into i
the prevesical space. -
The tube within the
bladder should be

L‘.nnm_'L:IL'(I with the
side of a tube from

an irrigator-bottle or
b;lf_r;, the How of which
1s regulated so that
a constant siphonage
takes place from the
bladder and the pa-
tient remains dry.
(Fig. 143) The re-
’Lt';urting_;r suturesinthe
bladder wall should
be left in place for a
fl._"";‘l.' (]El}'H. in Case ]t
becomes desirable or
necessary to ithpu'l
the viscus.

Three days after
the |1L'1‘i1‘u_!;1! section,

the passing of sounds .

[ 40, ?'\I|':'\l1':'||l||!l.h' |'E.':-C'I-|'IIZI.III|:I.. The distended bladder 15
must E_}L" (_'ji]]]‘|]'|_'||_"i‘||;_‘{;d' seen below, It is '|J.'I:|'|IJ:-' covered by the reflection of the |'-:=ri-
Lexme wim.

and continued every
second or third day until the perineal wound is closed, when the
periods between the soundings may be gradually lengthened until
the instrument is passed but once a month. This should be con-
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tinued for about six months, when the interval may be further ex-
tended, but after such operations it 1s well to examine the urethra
at least once a year,
Foreign Bodies in
the Urethra. — T hese
may come from
within or from with-
out. Those most fre-
quently met with are
vesical or renal cal-
culi, which, though
small enough to en-

ter the canal, become
impacted or caught at
some fold or narrow-
ing. There is always
maore or less ]Jfliil dC-
cording to the portion
of the wurethra in-
volved, Thus, in the
deep urethra, a for-
eign body will cause
perineal pain and
soreness and a strain-
. ing sensation, while

k16, 141.— Peritoneal fold raised up by blunt retractor, Re- 1N the anterior por-
tracting sutures in the bladder wall raise a fold of the viscus  t10n the pnin and ten-

which 15 about to be incised.

I

derness to manipula-
tion will be more marked, while there will be less reflex straining.
There is apt to be considerable swelling and some muco-
sanguinolent discharge. Occasionally there may be retention of
urine. The foreign body should be removed as soon as possible,
because there is a tendency toward a slipping backward into the
bladder. Usually its exact location can be made out by palpation
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from without, but if this fails, a steel sound, well lubricated and
passed slowly in without anasthesia will be stopped at the foreign
body, or will cause such severe pain as to indicate its location. If
careful manipulation does not cause the object to advance toward
the meatus, the attempt may be made to grasp it with an instru-
ment, the best kind mmeme
~

for this purpose being
that known as the alli-

gator - forceps.  (Fig.
11.) If the attempt
with the forceps 1s not
immediately  success.
ful, it is unwise to
make persistent ef-
forts, for fear of injur-
ing the urethra. The

object should then be
removed through a
median  longitudinal
incision, which may
afterward be sutured
in two or three layers,
no suture being per-
mitted to enter the
lumen of the canal.

A L ,|~f
['his incision must be .
made in the perineum . :
or in the penile ure- —_— . '
| : - ﬁﬂ__ o ot T TS

thra, according to the > >

e 2 y Fig, 142 — The bladder has been opened. The blunt retractor
ltiﬂ'ﬂt]ﬁn “f l-h': f(”‘[—.]f-:-” now holds the bladder wall as well as the fold of perito-
]J{'”’_]ﬂl' . hut‘ |r -[l_ !..‘ '!3”5_ neum:  Phe thread retractors CXpOose the interior of the

Al VISCUS,

sible to move the ob-
ject so that the bulb need not bc incised, severe hemorrhage
may be avoided. After the incision and suture of the urethra a
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small, soft catheter should be tied in for four or five days, during
which time the canal should be irrigated with normal salt solution
several times a day. The catheter must be removed on the
appearance of irritation. If the object has slipped into the
bladder in spite of our precautions, it may
be removed through a suprapubic wound
(see page 324), and the vesical opening at
once closed by suture, while the other tis- e
sues are allowed to granulate. The skin
incision may, however, be closed with the i 144.—Pin in the urethra.
help of adhesive strips or even by second- Ilusteation of method of ex-
ary suture. The opening in the bladder i s

in cases of this kind need not be a large one, an inch or an inch
and a half being usually sufficient. The external abdominal wound,
however, will vary in size, according to the thickness of the tissue
to be divided.

Objects introduced from without are occasionally seen. Pieces
of catheter, accidentally broken off, may be removed with forceps
or brought to the meatus by manipulation far easier than can be
done in the case of calculi. Pins or similar objects are some-
times inserted voluntarily, and slip in beyond the reach of the
patient. If a pin has gone in head first, as is usually the case, a
smart push will drive its point
out through the floor of the
urethra (Fig. 144), and by draw-
ing the pin out as far as it will
come, it can be turned and then
pushed back, this time with the
FiG. 145.— Extraction of pin from urethra. Sec- head toward the meatus, where

s it is not difficult to secure and
withdraw it. (Fig. 145.) Other objects may have to be dealt with
in different ways, but the principle to be observed is that it is more
dangerous to make rough manipulations in efforts at extraction
than to extract through an incision.
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Rupture of the Urethra. — This accident, while not of common
occurrence, is so serious in its nature that it requires the most
careful attention. An apparently slight injury may result in
periurethral inflammation, with a fatal issue. Rupture of the pen-
dulous portion of the canal is exceedingly rare, and is nearly always
the result of direct violence applied to the erect penis. It is not
accompanied by great pain, but there is some hemorrhage from the
meatus, and, unless the injury is a very slight one, some swelling at
the seat of the rupture. If the appearance of a large hematoma,
with perhaps retention of urine, indicates a considerable tear in the
urethra, it is best to cut down upon the place at once, for the purpose
of evacuating the clot, which is almost sure to become septic, and
suturing the tear in the urethra. (See page 327.) If the injury is
apparently slight and urination unimpeded, expectant treatment,
with the internal administration of urotropine, oil of gaultheria, or
salol, 1s all that 1s needed. But it must be remembered that infec-
tion, even where the actual traumatism is slight, may be a serious
complication. Its occurrence calls for immediate incision and
drainage. Sounding is necessary during the healing process, and
at regular intervals afterward, because traumatic strictures are very
unyielding when once they have formed.

Rupture of the perineal urethra is usually caused by a fall
astride a narrow object, or by a kick or other sharp blow upon the
perineum.  Fractures of the pelvis are sometimes complicated by
tearing or rupture of the urethra. The accident is generally to
be recognized by the appearance of a swelling in the perineum, to-
gether with blood in the urine when passed voluntarily or when
drawn by catheter. If blood appears at the meatus on manipula-
tion of the perineal tumor, it is certain that the urethra has been
damaged. If blood appears at the meatus, but the urine drawn by
catheter 1s perfectly clear, it means that the injury is in front of the
compressor urethrae muscle. If efforts at urination are made when
there is a tear in the posterior urethra, it is very likely that, whether
urine is voided or not, there will be some extravasation. This
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urine will, in all probability, cause phlegmon, so that under ail
circumstances operative procedure is the only proper course when
the diagnosis of rupture of the posterior urethra has been estab-
lished, and the sooner this operation is performed the better. Per-
ineal section (see page 320), with an attempt at suture or partial
suture of the injured urethral canal, and a packing of the cavity
formed by the hemorrhage or extravasation of urine, is the proper
form of treatment. If performed before the occurrence of infection,
the prognosis is good. Stricture is commoner after transverse
wounds of the urethra than after longitudinal ones.

Periurethral Abscess.— The usual cause of this condition is the
closure, through inflammatory swelling, of the orifice of an infected
urethral gland or follicle. It is recognized by the appearance of
a painful and sensitive tumor somewhere along the course of the
urethra, but most commonly along the anterior part of the canal,
Later constitutional symptoms occur with reddening and fluctuation
in the affected locality, and sometimes considerable hindrance to
the passage of the urine. These abscesses should be drained as
early as possible, so that simultaneous opening both inward and
outward may be prevented. If this accident should occur,it is
probable that a troublesome fistula will result. The patient should
be warned in any event that such a fistula may form, but he may be
told that with early and thorough incision the chances for recovery
without this deformity are best. The operation may be under-
taken with local anaesthesia, if the abscess is small or 1f it i1s about
the pendulous portion of the urethra; but if it is behind the
scrotum, unless it is very insignificant in size, narcosis should be
employed and perineal urethrotomy (page 320) performed at the
same time. A free incision into the mass must be made, and as
much as possible of the necrotic tissue removed with the scalpel
and the sharp spoon. Wounds of this kind should bé kept moist,
until all the little sloughing shreds have come away, when a
dry dressing will be found to hasten the healing. The granula-
tions may be further stimulated by touching them occasionally with
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the solid nitrate of silver stick, and this should be employed espe-
cially in those cases where there is reason to fear the formation of
a urinar}f fistula. If the abscess was a rather large one, with con-
siderable destruction of tissue, the occurrence of stricture must be
cuarded against by the frequent passing of sounds.

Prostatic Abscess.— This form of infection is usually accom-
panied by severe constitutional symptoms, due to septic absorption ;
while the pain and discomfort referred to the local condition are
not correspondingly great. After the acute onset of the prostatic
inflammation, there may be, with the formation of pus, a distinct
remission in the local symptoms, while the chills, high temperature,
and prostration which indicate the gravity of the disease are often
wrongly ascribed to some other cause. Examination of the rectum
will generally disclose a fluctuating mass, tense or not according
as the pus has remained imprisoned in the prostate body itself or
has perforated the capsule and invaded the surrounding cellular
tissue. Occasionally these abscesses burrow deeply and threaten
the life of the patient. Not infrequently they rupture into the
rectum and terminate with the formation of a recto-urethral fistula.
The abscess requires treatment by operation as soon as the presence
of pus is evident. The incision should be made in the perineum
whether the abscess has already burst into the rectum or not, for
not only is the drainage in this region more complete, but perma-
nent fistule into the rectum will thus be often avoided.

Operation. — When operating for prostatic abscess a horseshoe-
shaped transverse perineal incision (Iig. 134) is to be preferred to
the median longitudinal or sagittal one. General anmsthesia is
necessary. The assistants and instruments are the same as
those enumerated on page 320 in speaking of perineal section,
with the addition of an aspirating syringe with long needles.
Having placed the patient in the lithotomy position, with the as-
sistants arranged as described on pages 320 and 321, a crescentic
incision about three inches in length should be made an inch or
an inch and a quarter from the anus, with that aperture between
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the horns of the crescent and below its central portion. The
lower lip of this incision will tend by contraction toward a straight
transverse line, while the upper lip will become slightly more con-
vex, so that the wound itself gapes and allows plenty of room for
further dissection, Cutting through the muscles in the floor of the
perineum, one can at last easily separate the rectum from the ante-
rior structures with the aid of blunt dissection. The finger in the
wound will now feel the prostate or the infiltrated tissues around
it, and aspiration with a needle will show how deeply the pus is
situated. Having ascertained that the needle is in the abscess
cavity, a grooved director may be inserted alongside, and on the
director a slender dressing-forceps forced into the mass. Spread-
ing and at the same time withdrawing the dressing-forceps, the ab-
scess cavity is well opened and may be explored with the finger,
curetted, and packed while the lips of the wound are held apart
with retractors. It will probably be necessary to catheterize the
patient for a day or two, until the first packings have been removed.

Urinary Infiltration.— Whenever, by reason of traumatism or
the internal rupture of a periurethral abscess or perforation due
to ulceration behind a tight stricture, a free opening exists between
the urethral lumen and the surrounding cellular spaces, urine may
find its way into the tissues outside the canal. This constitutes
urinary infiltration. It is most common in the parts adjoining the
posterior urethra, The diagnosis is made by the appearance of
a tumor, usually in the perineum, which rapidly increases in size
until, if unchecked, an area involving the perineum, the scrotum,
the subcutaneous tissue of the penis, the inner part of the thighs,
and the lower part of the abdominal wall is tense with the infiltrat-
ing fluid. The parts affected by the extravasation will, to a certain
extent, vary with the location of the leak; thus, if the opening is
behind the triangular ligament, the posterior tissues will be first
filled up ; while if it is in front, the scrotum and penis will become
swollen before the deeper regions. If the urine is sterile, symptoms
of sepsis will be considerably delayed, while if it is decomposed,
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sepsis occurs from the beginning. Any urinary infiltration will,
however, become infected after a time, and therefore the condition
demands immediate surgical intervention. In addition to treating
the cause of the trouble, the infiltrated tissues should be freely
incised in a sufficient number of places, and each incision packed
or otherwise drained. General narcosis is necessary. Whatever
the cause of the infiltration, a perineal opening of the urethra is
advisable (page 320), and, having finished this step of the opera-
tion, counter-incisions as in the case of phlegmon should be made.
(Page 92.) Very large soaking wet dressings should be applied,
and the patient well stimulated and fed. In short, all the means
at our command must be used to enable the patient to successfully
combat the constitutional poison. (See Chapter V.)

The dressings require changing at least once a day, and oftener
if the discharge is free. The prognosis in cases of this kind varies
with the degree of sepsis.

Suppurative Epididymitis and Funiculitis. — Suppuration in the
course of an acute epididymitis is, fortunately, a rare complica-
tion. It may be suspected when the acute attack becomes chronic,
and when one or more nodes which have been painful through
the course of the disease become soft and semi-fluctuant without
decreasing in size. There seems to be a tendency for such nodes
to become adherent to the skin. The patient does not regain his
usual strength and has some elevation of temperature, generally
toward evening. There may be nodes of a similar character, too,
along the course of the spermatic cord (funiculitis). Under general
anasthesia a free incision should be made in the scrotum and the
abscesscs carefully opened, each one being curetted and plugged
with gauze. The opening in the scrotum need not be sutured. If
it is allowed to granulate, the resulting scar will not be as large as
one might expect, and the drainage will be more complete. The
wound requires wet dressings until granulation is well under way.

Suppurative Orchitis of the acute variety may be the result of
infection after traumatism, or it may come on as the result of dis-
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ease. [t is recognized by tense swelling of the testicle with cedema
of the skin accompanied by fever. It demands treatment by inci-
sion and packing. Multiple abscess is the usual form of suppura-
tion in this organ. Exuberant granulations springing up during
the healing process may require occasional scraping with the sharp
spoon, The patient must be told that atrophy of the testicle is apt
to follow,

Twist of the Cord. — This accident is a rare one, but it is very
important to recognize it early if anything is to be done to save
the testicle. The symptoms begin suddenly, during violent exer-
cise, with acute sickening pain, much like that of acute epididymitis.
Swelling and tenderness on manipulation are noted, but there is
only slight elevation of temperature, if any. If the accident is sus-
pected and the patient is seen within a few hours, the testis should
be carefully rotated so as to untwist the cord. If twisting in one
direction causes pain, the effect of rotation in the opposite way
should be tried. If the manipulation tends to cause reduction of
the torsion, there i1s immediate relief. If untwisting cannot be
effected in this manner, incision is the only proper treatment,
and for this operation it is best to employ general anwmsthesia.
Two assistants, an anwmsthetist and one other, are required. A
generous opening should be made into the scrotum, laying bare the
testicle and cord. On incising the tunica vaginalis, sanguinolent
fluid will escape, and the testis will be found highly congested and
of a deep bluish-red color or almost black. Unless the organ is
very obviously alive and the circulation is shortly reéstablished,
after reducing the twist, it is best to castrate. Before proceeding,
however, it is wise to assure one’s self that the other testicle is
present and in a normal condition. Having decided to remove
the diseased organ, the cord should be well exposed and 1solated,
the vas deferens separated from the other funicular structures, and
these transfixed with a hemostatic needle armed with strong cat-
gut. The cord should be tied off in two sections, the vessels
in its proximal end searched out and each one tied with a separate
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ligature, beyond the mass ligatures, so that the danger in the event
of slipping may be minimized. The vas may be divided without
ligation, but its accompanying vessels must be tied. The tes-
ticle may now be drawn out of the wound and cut from its attach-
ments. 1f the parietal layer of the tunica vaginalis shows a
tendency to strip out easily, it may be removed together with the
testicle. The scrotal wound is closed with fine silk and a dry
aseptic dressing applied. A mass of elastic, loose gauze should
be held in place by a firm and wide T-bandage. Five days later
the sutures may be removed, and until this has been done the
patient must not be permitted to get out of bed.

Retention of Urine from Enlarged Prostate. — In certain cases of
this kind where an acute exacerbation has occurred, it is quite
impossible to relieve the patient by catheterization. When instru-
ments of various shapes and sizes have failed to enter the bladder,
and when poisoning, septic or uremic, is feared, something must
be done to effect prompt relief, or the patient will succumb. Aspi-
ration of the bladder just above the pubes may then be performed.
Great care should be taken that the needle used for this purpose is
absolutely sterile, while the suprapubic region of the patient must
be shaved, scrubbed, and otherwise disinfected. A very small inci-
sion through the skin should precede the aspiration, so that no pre-
caution is omitted in regard to the carrying in of infectious material
from the skin. If the relief does not cause relaxation of the parts,
permitting catheterization, the aspiration may be repeated; but
where, after several aspirations, one cannot catheterize, suprapubic
cystotomy (see page 323) must be performed. The bladder wall usu-
ally remains congested for several days, and there is a considerable
amount of bloody discharge, which gradually diminishes until the
continual rest which the operation affords brings about a condition
as nearly normal as possible under the circumstances. The advisa-
bility of removing the prostate body itself may then be considered.

Bladder : Wounds of the Vesical Wall. — The accidental wound-
ing of the bladder wall may occur by reason of penetrating injuries,
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or from fractures of the pelvis. Rupture may follow a blow over
the full bladder. It has also been known to occur from a jar-
ring fall upon the sacrum, without fracture, the bladder being
full at the time. Perforating vesical wounds may be roughly
divided into two classes; those which involve the peritoneal cav-
ity, and those which do not. All serious injuries to the bladder are
apt to be characterized by vesical tenesmus, and the appearance of
more or less blood on attempts at urination, or on catheterization.
If, from the location of the external wound, and the known course
of its direction, together with the absence of shock or other grave
symptoms, it is presumable that the bladder alone has been injured,
and that the wound in no way involves the peritoneum, a simple
enlarging of the opening is demanded in order to drain the blad-
der. This is best accomplished by a tube surrounded by gauze,
arranged in such a manner that no urine shall escape and cause
irritation or infection of the perivesical spaces. Indeed, if the
patient is seen immediately after the occurrence of the injury, the
wound in the bladder may even be sewn up with a fair probability
that no leakage will take place. The skin, of course, should
remain unsutured, with packings placed in the extra-vesical portion
of the wound. Occasionally wounds of the bladder occur from
behind or even through the rectum. Here suprapubic drainage,
with an attempt at suture through the rectum, should be the pro-
cedure of choice. Suture of the rectal wound has been described in
Chapter XVII. If the wound is a small one, a permanent catheter
through the urethra into the bladder may suffice for drainage, but
if it 1s large, or there is any reason to suppose that there may be
an injury involving other parts of the bladder, it will be found safer
to open the viscus by the suprapubic incision. The bladder in this
case will not be distended, so additional care must be exercised in
order to avoid injury to the peritoneum. A sound of fair size
passed into the bladder through the urethra may be felt through the
suprapubic wound, and will assist in identifying the vesical wall.
When the bladder wound extends into the abdominal cavity,
&
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the case is much more grave. This accident is to be suspected
from the location of the wound, the occurrence of vesical tenes-
mus, and the fact that the catheter draws pure blood or a scanty
quantity of bloody urine. Abdominal section must then be per-
formed without delay. The patient should be placed upon a
table raised at the head, so that a minimal quantity of urine may
come 1n contact with the intestines, while most of that which
Is extravasated remains in the pelvis. After wiping out as much
free fluid as possible, the bladder wound should be closed by in-
verting the peritoneal covering into the bladder, and suturing
through it, as well as through the vesical muscular wall, but not
through the mucous membrane. The sutures should be so placed
that peritoneal surfaces shall be in contact, since adhesions will
then quickly form, and make leakage improbable. If the wound
was a very small one, the bladder may be drained by catheter, but
if it was large, or if there were more than one wound, a suprapubic
drainage opening should be preferred. If sepsis, local or gen-
eral is present, the abdominal wound should not be closed, but
packed, and perineal drainage of the bladder practised. This is
quite a simple matter, for it is but necessary to push a sound or
other blunt instrument from within the bladder, by way of the
wound, toward the perineum, so that its end can be felt or even
seen bulging in the perineal region, and then to cut down upon the
sound from without. A large catheter or a rubber drainage-tube
may then be made fast to the sound, and drawn into the bladder
through this perineal button-hole. This procedure is practically
bloodless, and involves no additional shock. If the patient is a
woman, it is best to tie in a large-sized catheter. A perineal open-
ing is of course not required. When the catheter in the urethra is
used as the sole drain, it should be remembered that the bladder
must on no account be permitted to become distended, for at least
seven days. In all cases of this kind, a good urinary antiseptic,
such as urotropine or salol, should be administered by mouth, and
little if any local washing or disinfection attempted.
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Wounds of the Ureters. — These are of rare occurrence. They
may be suspected when the direction of the wound is such that
the ureter will naturally be in line with it, and when, in addition,
there 1s blood in the urine, or when urine appears at the wound
itself. Generally, when penetrating wounds of the ureter exist,
there is serious injury to one or another of the large vessels, or of
the peritoneum. The treatment in order to tide over the imme-
diate emergency is abdominal section for the purpose of closing
the peritoneal wound, if one exists. If none is found, the abdom-
inal opening may be closed completely, but if a complicating
peritoneal wound has been found, the peritoneum, at the point
of injury, should be sutured, and a drain of gauze from this spot
should be brought out at one of the angles of the laparotomy
incision. The closure of the ureteral opening may be left for
possible future operation. Not infrequently such wounds heal
spontaneously, while in other instances there is fistula formation.
Even the cases where the wound seems to have healed kindly,
must, however, be carefully watched, since stricture and conse-
quent hydronephrosis may result.

Injuries to the Kidney. — Contusions of the kidney may, when
severe, require operative treatment. If after the infliction of
blunt injury by a blow or by crushing force in the renal region,
there is great shock with symptoms of concealed hemorrhage,
or if there is a rapidly developing tumor or hematuria in addi-
tion to the shock, it is probable that the kidney has been severely
injured. If the shock is prolonged, and the injury is known to
have been inflicted by the application of great force, such as the
passing of a heavy wheel over the body, abdominal section must
not be too long delayed. The assistants and instruments are the
same as those enumerated on page 191, in speaking of the prep-
aration for abdominal section. A bone-forceps for rib resection
may also be required. Full anzsthesia is indispensable. Incision
in one of the semilunar lines will enable one to explore the kidney,
and also to deal with any injury to adjacent organs. If rupture
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of the kidney is suspected, the intra-peritoneal wound should be
closed and drained by gauze packings, while the kidney itself
is drained through a wound in the loin, exposing the organ.
This incision should be made with the patient in the lateral
position, lying over a thick pillow, so as to ogain as much space
as possible between the ribs and the crest of the ihum. (Fig.
146.) The incision may be parallel with the last rib and must
be at least six inches long. Having cut through the lumbar fascia,
the quadratus lumborum muscle comes into view. This must
be held toward the back by strong retraction, while still more
: space may be gained
by drawing the last
rib upward with a
sharp retractor. In a
few cases, where there
is but little space be-
tween the costal bor-
der and the iliac crest,
1t may be necessary to
resect the twelfth rib.
Another retractor in

G, 146, Position and hne of the wound lor drainage or re- 1-1'1':' ]E'J'\\'UT hi-:' “f ”Hf
mowal of the kidney. The dotted lines follow the rilis, spine, “-ﬁun{] allows of com-
.'|:|1-| |,|,|_ Ccrest., TE]I; -;'ll‘,i‘.’l.' ];.Il-:' ol incision 15 not SCen,

paratively easy dissec-
tion between two mousetooth-forceps. Keeping well toward the
back the peritoneum is avoided, and the fatty capsule being incised,
the white perinephric fat pouts into the wound. The kidney may
now be explored with the finger, and may even be drawn completely
out of the wound for inspection. In the event of severe contusion,
it will be well to incise the kidney itself, and then quickly pack it
with gauze. If there has been a rupture of the organ, the packing
without the incision is all that need be done. Should the renal
vessels themselves be found irreparably injured, the entire kidney
had better be removed. This is not a difficult matter after the
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above procedures. When possible, it is best to secure the vessel
separately, and to resect as much of the ureter as can be con-
veniently reached. If there is reason to hurry the operation, the
vessels and ureter may be secured by a single stout ligature. The
external wound may be sutured, but it is best to leave a space for
drainage, at first by gauze, which in the event of suppuration must
be replaced by a tube.

Penetrating wounds of the kidney may be recognized by the
same symptoms as those of contusion of the organ, with the addi-
tional sign of the escape of urine from the wound. This is not,
however, of constant occurrence, and 1t usually signifies that the
pelvis of the kidney has been opened. If the wound is a small one
and possibly aseptic, as in the case of gunshot injuries by the mod-
ern small-caliber bullets, 1t 15 best to wait at least a few hours for
the occurrence of symptoms of sufficient gravity to warrant oper-
ative intervention, for many wounds of this nature heal nicely under
ordinary aseptic dressings. In case there has been much hemor-
rhage into the bladder, intra-vesical clots may form, making it
impossible to empty the bladder either voluntarily or by catheter-
ization.  If this causes the patient great distress, and there is reason
to believe that the bladder contents may become septic, suprapubic
cystotomy should be borne in mind as a possible last resort.  Of
course, irrigation with cool or tepid water through the catheter
should be first performed, with hope of thus getting rid of the
coagula.

Urinary fistulee through kidney substance or through the renal
pelvis tend to close spontaneously, but those through the kidney
itself usually heal more speedily. In dressing wounds of this kind
it is necessary to pay great attention to the surrounding skin, which
easily becomes inflamed and excoriated from the constant soaking
with the urine. The dressings should be frequently changed, and
the skin kept anointed with some rather stiff ointment, such, for
example, as zinc oxide combined with lanolin or diachylon oint-

ment.



CHAPTER XIX
THE FEMALE GENERATIVE ORGANS

Hematoma of the Vulva. — Blunt traumatism is the usual cause
of this condition. One of the labia majora is most commonly
affected, because the lax tissue of this region permits of easy dis-
tention by the effused blood, forming, at times, a very considerable
tumor. The diagnosis is easy, a swelling appearing within a few
hours after some such injury as a kick, or a fall upon a hard,
narrow object. Ecchymosis is slow to appear.

Treatment.— So long as there are no signs of infection, and
no severe pain, gentle pressure by a pad of gauze under a
T-bandage is the only treatment required besides rest in bed. At
the slightest sign of local or general sepsis, or if the pain 1s severe
or the swelling increasing, incision and drainage must be per-
formed. General anaesthesia will be necessary, unless the patient
is extraordinarily courageous, when the local injection of eucaine
may be substituted. Two assistants besides the anaesthetist will
be required, unless the legs of the patient are held in position by
bandaging, when one assistant will be sufficient. (Fig. 133.) The
instruments are a scalpel, a pair of sharp retractors, two artery-
forceps, a sharp spoon, and a pair of scissors. Having anwsthe-
tized the patient, she should be placed upon her back, the legs and
thighs being flexed and raised upon the abdomen. After shaving
and disinfecting the parts, a generous antero-posterior incision
should be made over the most prominent part of the tumor, so
that the septic clot may be easily removed with the help of the
irrigator stream and the sharp spoon, the wound being meanwhile

342
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thoroughly exposed with the sharp retractors. A firm gauze pack-
ing and a temporary dry absorbent dressing completes the opera-
tive work.

After-Treatment. — Twelve hours after the operation, a wet
dressing should replace the original dry one. On the third day
the packings may be removed, lighter ones applied, and the case
further treated on general surgical principles.

Vulvo-Vaginal Abscess.— The commonest abscesses in this
locality are those due to suppuration of one of the vulvo-vaginal
glands. The frcquent though not invariable cause is gonorrheeal
infection. The diagnosis is made from the appearance of a fluc-
tuating, painful, and throbbing tumor occupying the usual location
of the gland toward the posterior part of the vulva, gradually extend-
ing anteriorly as it increases in size. The inguinal and some-
times the femoral lymph-nodes become enlarged and sensitive, and
constitutional symptoms arise.

Treatment. — Incision and packing is the proper treatment.
One assistant should be present. The instruments are a sharp-
pointed scalpel or bistoury, a pair of small, sharp retractors, a
mousetooth-forceps, a little carbolic acid, ninety-five per cent., and
a little strong alcohol, ninety-five per cent. Having placed the
patient upon her back with the legs raised as in the operation
for vulvar hazmatoma, the mucous surface should be painted with
a six per cent. solution of cocaine, and when this region has been
thus superficially anzesthetized, a few drops of eucaine solution may
be injected in the line of the proposed incision. The sharp, narrow
bistoury may, in this instance, be employed, plunging it into the
tumor and cutting outward, against the usual surgical rules.
Holding the edges of the wound apart with small, sharp retrac-
tors, the lining membrane of the abscess, which is, practically, a
suppurating cyst, should be wiped out with a little piece of sponge
saturated with ninety-five per cent. carbolic acid, and held with for-
ceps, taking care that none of the escharotic shall touch the skin
or surrounding mucous membrane. In a few seconds the acid
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should be thoroughly wiped away with pure alcohol, and a pack-
ing of gauze and a wet dressing applied. The packing may
remain for three or four days, a lighter one then replacing it.
If these abscesses show a tendency to recur, extirpation of the
suppurating sac is advisable.

Phagedena of the Vulva.— This form of ulceration should be
treated in the same manner as has been described in Chapter
X VIIL, when speaking of phagedena of the penis. The disease
called noma wvulve is a species of phagedena which occurs in
poorly nourished children. Its progress is frightfully rapid unless
checked by thorough cauterization under anwesthesia, the actual
cautery being used. Attention to the general condition of the
patient is of great importance.

Accidental Wounds of the Uterus.— These injuries are inflicted
through the vagina, through the rectum, or through the abdominal
wall. A not uncommon history is that of an attempt at self-per-
formed abortion. The true history is rarely to be ascertained,
and septic peritonitis may be the first indication of the condition.
The treatment is then that outlined in Chapter XVI., together
with curetting of the uterine cavity. (Page 345.) Perforation of the
uterine wall from without is associated with more or less injury to
other structures, such, for example, as the bladder and the intes-
tines. The treatment should follow the principles discussed in
Chapter XI., the uterus being emptied if pregnancy exists (see
page 345), and 1n any case the rent closed by chromic gut
suture. The uterine wall requires many deep, non-perforating
sutures, in order that there may be no so-called “blind " spaces
for the accumulation of discharge, inviting infection. A gauze
wick should be placed in the lower angle of the abdominal epen-
ing, passing down to the line of suture.

Retention of Septic Matter within the Uterine Cavity. — By far
the commonest cause of this condition is the infection of the ovum
or some portion of it. This infection usually comes from without,
and because of unskilled efforts to empty the uterus during the
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pregnancy or at its termination. Examination by the vagina
during or just before labor, without proper disinfection of the
hands of the operator and the genitals of the patient, may be the
cause of uterine sepsis. The diagnosis 1s made when symptoms
of acute septic intoxication (Chapter V.) accompany uterine ten-
derness, a soft, patulous os, and a putrid discharge from the vagina.
Almost invariably there is considerable enlargement of the uterus,
usually depending upon the duration of the pregnancy. The
character of the sepsis is in most instances violent, the tempera-
ture being high, the pulse rapid, and delirium early.
Treatment. — The only rational therapy is quickly and thor-
oughly to remove the septic uterine contents. This, to be done
properly, demands the
employment of general
anasthesia, at least two
assistants being needed
besides the anasthetist.
The instruments are a
bivalve speculum or a
pair of larger blunt re-
tractors, a bullet-forceps,
a uterine dilator, a uter-
ine sound, or a long,
thick probe, a long dress-
ing-forceps, a dull curette
and a sharp curette.
The vagina should be washed out by a douche of one per cent.
lvsol. which disinfects and at the same time lubricates. The
];ntic-mt should lie upon her back with the thighs and legs flexed,
the buttocks being over the edge of the table, before which the
operator sits. Having introduced the speculum, the sound or probe
should be passed into the uterus, in order to learn with certainty
the direction of the canal. If no bivalve speculum is at hand, a
pair of blunt retractors may be used to draw the perineum back-

Fic. 147.— A hivalve ﬁ!:l‘.‘t:llh]l'ﬂ.



346 IMPERATIVE SURGERY

ward and the anterior tissues forward. An assistant manages
each retractor, leaving both hands of the operator free. Seizing
the anterior lip of the cervix with a bullet-forceps, the uterus is
fixed while the dilator is being used. The blades of this instru-
ment should be introduced so that the stretching may be done
laterally.  Dilation of the cervix must be performed slowly and
intermittently, a few seconds of tension giving place to a similar
period of rest, until the curette will easily enter the canal without
a hitch. If the size of the feetus is considerable, it should be
removed by manual effort after somewhat greater dilation of the
os, the left hand on the abdominal walls pressing the uterus down-
ward, while two fingers of the right hand force the os back over
the presenting part in the vagina until the feetus can be seized.
The curetting may now proceed. Holding the bullet-forceps
with the left hand, the blunt curette should be mserted and each
part of the uterine wall in turn systematically scraped, the instru-
ment being seldom withdrawn. Sloughing tissue will begin to
come away with contractions of the uterus in larger and smaller
fragments and strips, which should be removed as they appear, with
the aid of a stream of some bland solution from the irrigator the
nozzle of which need not enter the vaginal orifice. Those which
seem to adhere at some point within, while they protrude from the
os, may be removed with the dressing-forceps. The soft feeling
imparted to the operator through the contact of the curette with
the tissue which is being removed gives place to a firmer grating
feeling as the sound portion of the uterine wall is reached. Blood
now issues from the os, together with the shreds and masses which
are being scraped away, but the hemorrhage is seldom profuse
enough to cause alarm. If the work with the blunt curette seems
inefficient in dislodging the more adherent tissue, the sharp instru-
ment may be very cautiously used. When all portions of the uter-
ine cavity have been explored, and the walls everywhere impart
the firm sensation of healthy tissue to the operator, a slip of gauze
should be carried with the long forceps or the uterine sound into
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the organ, the free end of the packing being allowed to protrude
from the vagina. An absorbent pad over the vulva and a T-band-
age 1s the dressing,.

After-Treatment. — Pain is seldom severe immediately after this
operation, so anodynes are not L‘(m‘lmnnl}f rcquirtd. When, as 1s
sometimes the case, uterine colic occurs, the gauze packing must
be at once removed; but if this symptom does not supervene, the
gauze may be 1}{-}1'|11ittl:c1 to remain for twcnl:}-'-[mlr hours, when
it is drawn out and not replaced. Vaginal douches of one-
half per cent. lysol solution should be ordered three times daily,
and the general treatment of septic conditions carried out.
(Chapter V.)

Pelvic Abscess. — By this term is meant those collections of pus
in the female pelvis which are surrounded by adhesions with the
neighboring tissues, whether the original pus-focus was in the tube,
the ovary, or the pelvic cellular tissue. Collections of pus which
are contained in non-adherent organs, although they are anatomi-
cally pelvic abscesses, will not be here considered. Pyosalpinx, in
the case of a tube which 1s free from adhesions, should not be
called a pelvic abscess; while a pus tube in a bed of adhesions with
acute clinical signs of sepsis is a pelvic abscess, and often cannot
be distinguished from other forms of suppuration in the pelvis.

Diagnosis of Acute Pelvic Abscess. — The early symptoms are local
pain and tenderness with signs of acute septic poisoning. Palpa-
tion of the abdomen reveals a tumor-like resistance in the pelvis or
toward the groin. Muscular rigidity is not well marked. Pain on
complete extension of the thigh is noted in some cases where there
is inflammation around the psoas or iliacus muscle. By vagi-
nal examination the uterus will be found pushed over to one side
and pretty firmly fixed by the exudate which feels at first indurated
and later bogey or even fluctuant.  When perforation through the
vagina is imminent, a soft, crater-like area will be noted. Examina-
tion through the rectum should always be performed, for these
collections of pus not infrequently empty themselves into the lower
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bowel. The abscess is always tender on manipulation. If the
diagnosis is plain, incision and drainage are demanded : but if there
is doubt, treatment with poultices for one or two days will help
materially to clear up the uncertainty.  Chills, jaundice, high tem-
perature, rapid or weak pulse, and other signs of severe sepsis should
be indications that further delay in operative treatment is fraught
with danger. Fluctuation, of course, whether in the vagina, rectum,
or in the groin, indicates the necessity for immediate operation.
Operation by the Vaginal Route. — This is to be preferred in all
cases in which there is no abdominal fluctuation and in which the
source of suppuration is obscure. By this method the patients are
in many instances cured, and in others relieved of the dangerous
sepsis, permitting later treatment for the purpose of getting rid of
the tube, ovary, or other offending organ which may have been at
the bottom of the trouble. General anaesthesia is required. There
should be one assistant besides the anaesthetist and those who hold
the legs. The position is the dorsal one, with the legs flexed upon
the abdomen. The instruments are a pair of vaginal retractors, a
bullet-forceps, several sponge-holders, an aspirating syringe with a
long needle, a long-bladed straight bistoury, a sharp spoon with
flexible handle, or a small uterine curette, sharp-pointed long scis-
sors, a dressing-forceps, and a grooved director. Before beginning
to operate, the rectum should be examined digitally, in order to
make sure of the position of the bowel with relation to the mass,
and the bladder emptied voluntarily or by catheterization. Hav-
ing introduced the perineal and the anterior retractors, which
are held by the assistants who are supporting the patient's
legs, the cervix should be seized with the bullet-forceps and held
upward and forward out of the way. If there is a fluctuating
point, it should be incised, provided it is in the posterior cul-de-sac,
but not otherwise, as there is danger of wounding the ureter when
incisions are made beside the cervix. If the fluctuating spot is
at one side, or if there is no true fluctuation, but merely a boggy
feel or even an elastic resistance, the long aspirating needle should
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be pushed into the mass from a point just behind the cervix, and
in such a direction as to avoid the bowel. A finger in the rectum
at this time will assist in keeping the proper line. As a general
rule, the needle should point toward the promontory of the sacrum.
If aspiration reveals pus, the syringe should be removed, leaving
the needle in place, and an antero-posterior incision through the
vaginal mucous membrane made with the knife. Along the
needle, a pair of sharp scissors, the blades closed, should be
plunged into the abscess, and then removed with the blades
separated, or at right angles to the incision, so as to tear a
good-sized opening in the abscess wall. There will vusually be
a rush of pus, and the cavity empties itself. Irrigation with a
stream of saline solution or even plain water will hasten the
evacuation of the abscess, which should now be explored with the
finger, the vaginal retractors being removed so as to facilitate the
manipulation. Secondary cavities, if found in this way, should be
broken into and evacuated, but great care must be taken that the
peritoneal cavity be not accidentally entered through rough hand-
ling of the tissues. If the finger finds much sloughing material,
gentle curetting of the walls may be permitted, but the ever present
danger of perforation must not be overlooked. While the lips of
the vaginal wound are separated with dressing-forceps, a long
narrow strip of gauze should be carried into the opening, and the
entire cavity packed. The vagina itself should be lightly filled
with gauze, one end protruding, and a pad of gauze and a T-band-
age applied as the outer dressing.

After-Treatment. — Morphine will probably be needed to quiet
the post-operative pain. There may be a rather sharp rise of
temperature, which usually recedes without treatment within the
next twenty-four hours. The gauze should not be removed
without reason for two or three days or even longer, when it will be
found to have loosened from the abscess wall by the formation of
pus, and will come away without pain. Unless there 1s a distinct
tendency to the obliteration of the abscess cavity by the falling
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together of its walls, a drainage-tube should be inserted for a few
days, its free end protruding from the gauze-filled vagina. Irriga-
tion through this tube may be practised, if the discharge is profuse.

Opening into the Rectum. — This should be done only when there
is distinct evidence of pointing. The vaginal route being so much
simpler and the after-treatment of the wound, here, being so satis-
factory, it should, in most instances, have the preference. When a
very thin wall separates the abscess cavity from the rectum, the fact
may uvsually be ascertained by ordinary digital examination, which
will disclose an cedematous condition of the mucous membrane,
with a particularly soft dimple-like area where the pus is about to
break through. Under general narcosis the anal sphincter should
be stretched and the needle of the aspirator passed along the finger
into the softened place. Pus having been demonstrated, the closed
sharp-pointed scissors may be forced into the cavity along the track
of the needle, and an opening made as described above. (Page 349.)
If the pointing 1s low down near the anus, the operation is done
with the assistance of sight, always the best way, by making use of
the rectal speculum, or, putting the patient upon her abdomen in
the prone position (page 3o7), the single-bladed vaginal speculum
or retractor,

The drainage-tube in this location is troublesome, because it is
very apt to become dislodged when the patient’s bowels move. As
a rule, 1t may be discarded in a few days. If the opening should
heal too quickly, so that retention occurs, the abscess will open
spontanecously through the cicatrix, but if this should happen re-
peatedly, more radical operative treatment will probably be neces-
sary to effect a permanent cure.

Drainage by the Abdominal Route.— When induration occurs at
or near the groin, together with symptoms of progressive sepsis
and without the presence in the vagina of an easily accessible mass,
operation from without should be selected as the simpler procedure.
Unless the case is extremely urgent, it is well to apply a thick
poultice for a day or two. If then the abscess becomes very
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superficial, it may be incised and drained with the help of local
anaesthesia; but if sepsis is pronounced, there should be no delay
in relieving the condition,

General narcosis will be required when the induration is exten-
sive, and in any event unless superficial fluctuation shows that the
pus is very near the surface. At least two and preferably more
assistants should be at hand, for it is impossible to know in these
cases that we may not be forced to invade the free abdominal cavity.
It 1s best to be prepared for all contingencies, so the instruments for
abdominal section should be ready. (See Chapter XI, page 191.)

The incision is made well toward the outer side of the abdomen,
just within Poupart’s ligament, with which it should be parallel.
If, in spite of all precautions, the peritoneal cavity is opened, tem-
porary gauze packings should be put in so as to prevent effectually
contamination, and the dissection continued. The proximity of
the abscess may usually be suspected from the dense infiltration
of the tissues, which should be divided carefully, making each in-
cision shorter than the previous one, so that the wound becomes
of a funnel shape. As soon as deep fluctuation can be made out,
the aspirating syringe may be cautiously used. If nothing can
be withdrawn with the syringe, the dissection should proceed with
still greater care; but when once the clinical signs have demon-
strated the existence of an abscess, a “dry tap” should not prevent
thorough exploration by dissection. When the appearance of a
bead of pus announces that the abscess has been entered, a grooved
director or some other slender blunt instrument forced into the
cavity will act as a guide for the dressing-forceps, which, having
been inserted closed, may be withdrawn open. The pus i1s washed
away with a stream from the irrigator, and the abscess walls ex-
plored with the finger. Sloughing tissue may be partly removed
by rather gentle scraping with the sharp spoon, and the entire cav-
ity then packed with gauze. The temporary abdominal packings
should now be removed, the external wound packed, and a spica
bandage applied to keep the dressing in place. Naturally, if there
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is a strong tendency to prolapse of viscera from the accidental
peritoneal opening, gauze will be required to hold them in place.
As a rule, however, this is unnecessary, the superficial packings
being all that are needed. After the first three days, the gauze
mayv be removed from the abscess cavity, and a lighter packing
substituted., or, if the cavity is very large, or its walls rigid, one
or two drainage-tubes may replace the packing. (Fig. 57.) Intra-
peritoneal packings must not be disturbed without reason for five
or six days.

When a pelvic abscess has been long neglected, the pus may
have burrowed toward the loin or through the femoral canal into
the tissues of the thigh. Counter-openings should then be made
by cutting down upon a large probe or some other blunt instru-
ment which has been insinuated into the diverticulum through the
wound. Tubes should be inserted through the counter-openings
as soon as they are made, by tying them to the probe as it emerges
under the knife. The withdrawal of the probe carries the tube
into position. Transfixing safety-pins guard against the actual
slipping away of these drainage-tubes. (Fig. 57.

Convalescence 1s usually very rapid and satisfactory. If the
final sinus closes slowly and the discharge is profuse, it is proper
to suspect the existence of something which is acting as a foreign
body ; but if the discharge is slight, stimulation of the walls of the
tract should be attempted by curettings, and by injections of eight
per cent. chloride of zinc, or twenty per cent. carbolic acid dissolved
in alcohol.

Ruptured Pyosalpinx. — A pus tube may rupture on account of
force applied externally, or its walls may give way at one point
either from great distention or from ulceration within the organ.
Symptoms of shock, with subsequent indications of peritonitis,
show that the case 1s a very serious one. Unless there is a his-
tory of preéxisting pyosalpinx, the diagnosis cannot be accurately
made before operation. If the trouble is in the right side, the
disease is apt to be mistaken for an acute, perforative appendicitis,
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but, at any rate, the rapidly progressing abdominal inflammation
with general septic signs leaves no alternative, operation being the
only treatment which holds out intelligent hope of relief.
Operation. — The fact that the pain began in the pelvic region
gives us the only hint as to where the incision ought to be made.
The assistants and the instruments are those which are demanded
for any abdominal section. (Chapter X1.) General narcosis is, of
course, indispensable. If there is vomiting, the stomach should be
washed out before beginning the anasthesia. The bladder should
be emptied by catheter, whether the patient can urinate or not.
The best incision is in the median line, its upper limit being about
an inch below the umbilicus, and its original length dependent
upon the thickness of the abdominal wall. The index and middle
fingers of one hand should be carried down into the pelvis, where,
after locating the fundus uteri, the appendages should be palpated.
The affected tube should, if possible, be brought to the surface,
but if dense adhesions bind it down in the pelvis, it i1s better
surgery to enlarge the incision sufficiently and, holding the wound
apart with blunt retractors, to try to see the condition of things.
It must be remembered that tubes which have long been dis-
tended with inflammatory exudate are often distorted and occupy
unusual positions. If there is considerable pus in the pelvis, it
should be wiped away with sponges in forceps or in sponge-holders,
and the patient’s pelvis elevated with the help of a chair and band-
ages, as shown in Fig. 139. The intestines should be covered
with gauze packings, not only to keep them out of the way, but
also to prevent the possible spreading of infection. If the tube can
be brought up to the wound, the entire mass, including the broad
ligament, should be held in a stout clamp, and tied off with a
ligature of heavy silk or chromicized catgut. The ovary 1s, of
course, ablated with the tube. A good method of securing the
pedicle is to force a stout probe through it, and having passed the
ligature through the eye of the instrument, to withdraw it, and cut
the ligature in two, tying each half in a firm knot. Then, removing
2 A
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the clamp, the mouths of the individual vessels must be sought and
secured with smaller ligatures of catgut, since there is danger that
the thick mass-ligature may slip, even when very carefully applied.

If the technical difficulties are great, and it is impossible to
draw the tube out of the pelvis, its entire lumen may be laid open,
and the mucous membrane thoroughly curetted with the sharp
spoon, so as to destroy as much of this tissue as possible. A
gauze packing should be placed firmly against the scraped surface,
and its end allowed to protrude from the abdominal wound, being
marked by a knot so that it can be easily recognized at the dressing.
The intestines should be protected by a sheet of gutta-percha
tissue placed next them, and by a gauze packing laid between the
gutta-percha and the infected pelvic organs. A few sutures may
be put in to close the upper portion of the wound. Adhesive straps
over gauze pads should firmly bind the abdominal wound, so that
there may be no danger of prolapse of the intestines. If the
uterine appendages are apparently normal, and are evidently not
the cause of the septic condition, other organs should be explored
through the incision, which may be enlarged for the purpose.
The vermiform appendix must, in such cases, be borne in mind,

Diffuse peritonitis, if present, must be treated on the principles
to be found in Chapter XVI.

After-Treatment. — After the operation the treatment should be
modelled on that described under the head of appendicitis, peri-
tonitis, etc. (Chapters X11I.and XV1.) The gauze packings which
wall off the intestines, should not be removed until the day after
the marked (knotted) gauze has been replaced by a fresh piece.
None of the gauze should be disturbed for three or four days,
unless symptoms of intestinal obstruction appear. For twelve
hours after the protective packings have been removed, the patient
must be kept perfectly quiet, using morphine if necessary, so that
new adhesions may form where the parts have been disturbed. If
a sinus remains after this operation, it may require later surgical
treatment.
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Strangulation of Pelvic Tumors by Twists of the Pedicle. — Tumors
of the ovary are those which are most liable to this accident,
though parovarian and other pelvic growths may also become thus
strangulated. The symptoms are sudden and increasing pain and
tenderness, together with enlargement and increase of resistance
on palpation over the tumor. As the return circulation by way of
the veins becomes shut off, great congestion of the tumor occurs,
and, 1f the mass is cystic, there is usually hemorrhage into the sac,
At the same time, the phenomena of severe shock and, perhaps,
of internal bleeding make their appearance, the patient becoming
pale, faint, and often nauseated. At first there is no increase of
temperature, but the pulse-rate is almost immediately accelerated
and arterial tension diminished. When the tumor happens to be
a large one, or when its existence was known before the twisting
occurred, the diagnosis is comparatively simple. When, however,
the patient 1s seen for the first time during the attack, and the
tumor is small, the most careful examination by palpation from
without and through the vagina may not render the diagnosis
certain, though the necessity for operation will soon be manifest
from the progress of the case. Differentiation from appendicitis,
when the tumor is in the right side, may be impossible before oper-
ation. When the tumor is movable and has a long pedicle, recogni-
tion of the condition is not, as a rule, difficult, though a movable
kidney with twisted pedicle should be considered as one of the pos-
sibilities. The existence of strangury or other symptoms pointing
to trouble with the urinary apparatus will cause suspicion of renal
implication. As the tumor swells the arterial blood-supply becomes
shut off, and gangrene threatens. Adhesions with neighboring
structures form, and peritonitis will develop unless something 1s
done for relief.

Operation.— While the occurrence of torsion of the pedicle does
not mean that death is absolutely certain without resort to opera-
tion, the case is nevertheless so grave, and the chances of recovery
without surgical intervention are so slight, that we should do
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wrong to treat the condition in any way but by early operative
measures.

General anasthesia will be necessary. The instruments and
assistants are the same as those which should be at hand in any
important abdominal section. (See page 191.) The bladder must
be empty, using the catheter if necessary.

The incision should be made over the tumor if the mass is
distinctly toward one side, otherwise in the median line. On
opening into the peritoneal cavity serous fluid, often blood-stained,
usually escapes, unless the operation is performed very early, The
tumor will be recognized as a deep purple or almost black mass,
with walls which are friable according to the length of time the
constriction has existed. Spots of gangrene may be present, or
perforation may already have taken place with infection of the
peritoneum and its contents to complicate matters still further.
The twisted portion of the pedicle should now be exposed, enlarg-
ing the incision sufficiently to permit the work to be done with the
help of sight. The pedicle should be transfixed through compara-
tively healthy tissue at the uterine side of the twist with a blunt
instrument, such as the flat end of a large stiff probe, and a doubled
piece of stout twisted silk carried through, its loop being then cut
so as to form two separate ligatures. These must be very tightly
drawn, and tied so firmly that there shall be no danger of slipping.
The pedicle may now be cut through, and the tumor ablated. The
section should be made far away from the ligature, say at least
three-quarters of an inch, so as to still further guard against the
accident of the stump’s slipping out of the encircling loops. The
mouths of the individual vessels may now be sought and secured
with additional ligatures of catout.

[f there is no septic exudate, the pelvis may be elevated during
this procedure. (Fig. 139.) But if there is danger that septic fluid,
which seems to be limited to the pelvis, may by this position find
access to the upper portion of the abdomen, all fluid should be
carefully mopped away, and the intestines well protected by gauze
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packings, before elevating the pelvis. When there is the slightest
suspicion of local sepsis in the pelvis, that time is well spent which
15 used In placing temporary protecting packings between the
infected and the uninfected portions of the abdomen. General or
diffuse peritonitis is to be treated as described in Chapter XV L

If it 1s thought that the wound is perfectly aseptic, and that
there has been no infection from the tumor, the abdomen may be
closed by suture, using catgut for the peritoneum and chromicized
atgut for the fascize. The incision in the skin should not be sewn
up, but may be drawn together by adhesive strips as soon as
granulation has begun. If the patient is very stout, however, one
or two silk button-sutures, taken far apart, will prevent excessive
gaping of the wound. When it seems probable that the tissues
about the stump are not perfectly aseptic, 1t will be found safer not
to close the entire wound in the abdomen, but to leave the lower
angle open, and lead a drain of gauze with gutta-percha covering
down to the suspected parts, to be withdrawn in two or three days
and replaced by a smaller one or by a single strip of gauze.

Dry absorbent gauze, two or three adhesive straps, and an
abdominal binder complete the dressing. When the gauze wick
has been removed and replaced, a small, wet dressing should be
applied over this portion of the wound, the other parts remaining
dry as before.

The after-treatment is about the same as that recommended for
patients who have been operated upon for any other grave abdom-
inal lesion. (See Chapters XI.to XVIL) Peritoneal irritation may
often be relieved by moving the bowels early, as soon, in fact, as the
patient has recovered from the shock of the operation and from the
effects of the anmesthetic. A succession of small doses of calomel,
say a quarter of a grain every ten minutes until two grains have
been taken, should be followed by an ounce of the liquid citrate of
magnesia every quarter of an hour until six or eight ounces have been
administered, provided the bowels give no indication that they will
move earlier. Persistent nausea or vomiting would indicate the ad-
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visability of causing an evacuation by the use of enemata, defer-
ring sometimes for several days the administration of cathartics
by mouth.

Impaction of Tumors in the Pelvis. — This rare accident may
become a very serious matter because of pressure of the bowel
between the mass and the pelvic wall, with consequent intestinal
obstruction. The symptoms of obstruction (page 213), with the pres-
ence of a hard, firmly fixed body felt through the vagina, and per-
haps through the abdomen as well, should cause suspicion of this
complication. When the tumor cannot be disengaged by pressure
through the vagina, abdominal section must be performed, and the
mass freed from above. The involved intestine should be care-
fully examined and treated on the principles discussed in Chapters
XII. and XV. The tumor should be treated according to cir-
cumstances. If there is no necrosis, and the patient’s condition
seems to forbid prolonging the operation, it should not, at this time,
be removed.

Ruptured Ectopic Gestation-Sac. — The rupture of the sac in a
case of extrauterine pregnancy is ushered in by an attack of colicky
pain, immediately followed by symptoms of severe shock and col-
lapse. Unless the hemorrhage is frightfully severe, the condition
of shock remits to a certain extent; but after the remission there is
a more or less steady progression of the usual symptoms of con-
cealed hemorrhage, with slight elevation of temperature, increased
rapidity and marked feebleness of the pulse, sighing respiration,
great and increasing restlessness, pallor, thirst, faintness, and, if
the bleeding i1s unchecked, the termination in death.

There is usually some abdominal distention, with dulness in
the flanks. There is pain on palpation over the abdomen, some-
times localized to one or more limited regions, often in the iliac
fossee.  Vaginal examination may disclose a resistance or a mass
either in the posterior cul-de-sac or to one side of the uterus. The
uterus itself is somewhat enlarged and is apt to be tender on
bimanual examination. A sanguinolent vaginal discharge may be
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present, and there is nearly always a history of irregular catamenia,
the menstrual discharge usually having been profuse. The dis-
charge of a cast of the uterus, the decidua coming away in one or
more large masses, is quite characteristic. The signs of pregnancy
are often present, such as nausea, the enlargement of the mammze,
and disturbances of urination. Sometimes, however, the rupture is
the first sign that anything abnormal is in progress. If the hemor-
rhage 1s slow, symptoms of peritonitis may develop, obscuring the
case still further for the physician who sees the patient the first time.

Treatment. — As in the treatment of hemorrhage elsewhere,
the first and most vital indication is to stop the extravasation of
blood. This can only be accomplished with certainty by perform-
ing abdominal section and attacking the bleeding point itself upon °
general surgical principles.  Here, if ever, speed in preparation
and in operation is the quality most to be desired. The surgeon
is engaged in a race with death, and on his quickness and skill
the patient must build her hopes.

Operation.— The list of instruments is the same as that given
under the heading of ruptured pyosalpinx. The assistants, too,
should be the same in number; but when the case is so urgent
that a few moments may make a vital difference in the probable
result, it may be necessary to get on with what would, under
ordinary circumstances, be considered insufficient help. Unless the
patient is in an almost moribund condition, general anmsthesia will
be required. If the pulse is extremely weak, and rapid or irregular,
intra-venous saline infusion should be performed simultaneously
with the operation or just before it. (Chapter IV, page 64.)

If a distinct mass, resistance, or tumor can be made out by
palpation, and the diagnosis of extrauterine gestation 1s not abso-
lute, the incision should be made in such a locality as to permit
of easiest access to the mass. If the diagnosis is clear, however,
the incision should be made in the median line, its upper limit
being about an inch below the umbilicus. On reaching the peri-
toneum, this structure will look unusually dark in color, and on
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incising it, there will be an escape of blood, both fluid and
clotted. If there was abdominal distention, this blood may spurt
out with considerable force. The slit in the peritoneum should
at once be enlarged to such an extent as will render intra-
abdominal manipulation easy, and the hand should be carried
down to the uterus, and moved to the right and left secking the
source of the trouble. Much clotted blood will be encountered,
but everything should be disregarded until the mass itself has
been dealt with. Having found the tumor containing the prod-
ucts of conception, it should at once be drawn up into the wound,
and the site of the rupture inspected. The tension on the pedicle
often stops the hemorrhage for the time being. The safe and
proper treatment for a tumor of this kind is to clamp and ligate
the pedicle, removing the entire mass with the appendages of the
affected side. The individual vessels should then be ligated with
catgut beyond the mass-ligature as an additional precaution. Our
attention may now be turned to the presence of the large quan-
tity of blood in the abdominal cavity. It is not necessary in
a clean case to remove every bit of extravasated blood. It is
usually quite sufficient to clear the larger clots out of the pelvis,
using the fingers for the purpose. If, however, there are reasons
to suppose that peritonitis is developing, as much as possible
should be removed, and the abdominal cavity washed out with
copious flushings of normal saline solution poured from a pitcher,
the wound being held open by an assistant with blunt retractors
which should be drawn apart, and at the same time upward, sepa-
rating the parietes from the viscera and enlarging the cavity.
(Fig. 92.) As much of this solution as will remain should be left
in the peritoneal cavity, and the wound should be partly closed
by suture, leaving a gutta-percha-covered gauze wick the thick-
ness of a cigar as a drain for the pelvis. If great distention and
the signs of peritonitis make more thorough drainage desirable, the
wound need not be sutured at all, but may be left open, a pad of
gauze lying upon the viscera just beneath the parietal peritoneum



SECONDARY ABDOMINAL SUTURE 361

to prevent protrusion. (See page 282.) Adhesive strips and the
usual dry absorbent gauze with binder or wide bandage is the
proper dressing.

After-Treatment. — The general treatment should be the same
as in any case where the abdominal cavity has been opened.
(Chapters XI. to XV1.)

A considerable quantity of sanguinolent fluid will be discharged
for twenty-four or forty-eight hours, especially in those cases where
much saline solution was left in the abdomen. The outer dress-
ings may be changed as often as they become saturated, and, if
all goes well, the wound may be dressed, and the drain replaced,
at the end of two or three days. If it has been necessary to put
in gauze packings, where little or no suture has been practised, the
gauze should not be removed until four or five days after the
operation, and no attempt made to replace more than a very small
fraction of the quantity originally put in. If it should happen that
viscera from the free peritoneal cavity are drawn into the wound
when the packings are removed, every precaution should be taken
that no infection may occur. The viscera should be carefully put
back and held in place by a light packing of gauze, and for twenty-
four hours after the occurrence the patient should be kept partic-
ularly quiet. If the case seems to be going on well, without
distention or nausea, the bowels need not be moved for two or
three days. If there is distention or troublesome nausea, however,
an enema should precede the use of cathartics.

When granulation has begun in wounds which were treated
by the open method, the packings, except those which lead to deep
recesses, may be omitted and the fasciae brought together with a
few chromicized gut sutures. (See Chapter XIII, page 259.) No
suture of the integument should be attempted, however, for a cer-
tain degree of suppuration is inevitable, and agglutination of the
edges of the cutaneous wound would invite retention.

Casarean Section. — Under this heading we understand those
operations which effect the delivery of the child through an incision
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in the abdominal wall. Caesarean section is necessary when there
is a living child in the pelvis which, because of maternal deformities
or the existence of pelvic tumors, cannot be born through the par-
turient tract. A living child in a pelvis, the true conjugate of
which measures two and five-eighths inches or less, renders the
operation imperative, if any attempt to save the child is to be made.
When a physician has been in attendance upon a woman during
her pregnancy, it is to be presumed that he will have examined her
sufficiently to enable him to know whether the child can be born
naturally or not. The operation is then not one of emergency.
Where the true condition is unknown until the labor has begun,
however, the case becomes a true surgical emergency, and a very
grave one at that. 'Where the pelvis is extremely contracted, and
labor has been going on for some time, Casarean section may be
required to rid the patient of a dead child. Delay, when after the
beginning of labor it becomes evident that the child cannot be
born naturally, is worse than useless, for the mother will surely not
become better able to endure the operation with the flight of time.

Dense cicatricial contraction of the soft parts may, rarely, so
interfere with parturition as to render Caesarean section necessary.
The operation should in these cases not be considered until the
labor has progressed for some time, because very dense tissues may
gradually soften sufficiently to permit the passage of the infant.

Operation. — General anasthesia 1s demanded. There should
be an anmesthetist and at least three assistants, besides a medical
man to take entire charge of the child, which may require resus-
citation.

The instruments and general preparations are those which are
needed for the performance of any abdominal section. (See
Chapter X1.) The bladder must be entirely empty. An incision
seven or eight inches long should be made in the median line over
the most prominent part of the uterus. This incision should be
made deliberately and carefully, in order to avoid the premature
opening of the uterus, which lies just beneath the thinly stretched
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abdominal parietes. Having exposed the organ throughout the
entire length of the wound, light temporary packings of gauze
should be laid around it, in order to prevent the intestines from
slipping out, and as a dam against the possible entrance of foreign
matter into the peritoneal cavity. An assistant should press the
abdominal walls against the uterus, surrounding the wound with
both hands. The uterus should be inspected for a moment,
in order to note whether the placental site is visible. It forms
a tumor-like boss somewhat softer on palpation than the rest of
the organ, and transmitting a palpable thrill. The uterus is now
opened with the scalpel by a wvertical incision, preferably avoiding
the placental site. Not infrequently the opening is made directly
upon the placenta, which may be recognized by the appearance of
the tissue which protrudes into the wound. When this has occurred,
it is important, in order to avoid unnecessary bleeding, to strip the
placenta from the uterine wall with the fingers in all directions.
The amnion may then be quickly incised with scissors, and the
hand inserted seeking a feetal foot, by which the infant should
be extracted. It is essential that the delivery should be accom-
plished in this manner, whenever the head is in the lower segment
of the uterus. If the head is near the fundus, the extraction may
be made by any of the presenting parts. When the head is
wedged in the pelvis, considerable difficulty may be experienced.
It will then be best to hold the fecetus by the legs with one hand,
while with the other efforts at traction in the axis of the parturient
canal are made, rotating or flexing the head by manipulation as
may seem necessary to accomplish its disengagement. During
this entire procedure the assistant who holds the abdominal walls
in contact with the uterus must not relax his hold, and he should
carefully guard against the prolapse of any of the viscera. Having
delivered the child, the cord should be severed between two artery-
forceps, and the infant immediately given in charge of the assist-
ant designated for the purpose. The placenta and membranes
should now be removed with the fingers, and the uterine incision
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closed by interrupted sutures passing from the serous coat well
into the muscle, but not penetrating the mucous membrane. These
sutures, of rather fine silk or chromicized catgut, should be nu-
merous enough and close enough together to make strong union
and prevent leakage. It is not important that every scrap of pla-
cental tissue be removed before suture, since any portions which
remain will be cast off by the normal channels.

The uterus contracts after it has been emptied, thus checking
the hemorrhage which, though profuse, is not usually alarming,
unless the placental site has been cut. The gauze packings which
protected the peritoneal cavity from infection may now be removed,
and the abdominal wound closed by layer suture, or, if the patient
1s collapsed, by a single row of stitches passing through the entire
thickness of the wall. A dry dressing and a binder should cover
the site of the wound.

After-Treatment. — It must be remembered that the patient suf-
fers not only on account of the surgical wound of the abdomen,
but that she is in the puerperal state. The treatment should,
therefore, be directed toward the attainment of as perfect rest as
possible for the first forty-eight hours. The child should not be
nursed until the effects of the anmsthetic have fully passed off,
and no opiate or other drug which might affect lactation should
be administered.



CHAPTER XX
THE EYE AND ORBITAL REGION

Accidental Wounds involving the Orbit. — The orbit contains so
much fat and its tissues are so lax that wounds made by undisin-
fected objects easily give rise to suppuration, the symptoms of
which are few and mild until the process has become pretty well
advanced. For this reason, it is not good surgery, in any event, to
close wounds of this region without ample provision for drainage.
The object with which the injury was inflicted should be examined
to find out, if possible, whether part of 1t may not have been broken
off and left in the orbit. If it is supposed that a large foreign body
lies in the tissues, careful probing should be tried in the hope of
locating it.  If a small, probably aseptic body, such as a little frag-
ment of stone or a small shot is in the orbit, more harm may result
from immediate efforts at extraction than from delay with the pos-
sibility that the object may become encysted. The cutaneous por-
tions of the wound should be thoroughly washed and disinfected
according to the directions in Chapter II., and its edges then
approximated with the finest needle and silk, leaving an opening
for the drain which should consist of a little piece of folded or
loosely rolled gutta-percha tissue. The sutures, placed very near
to the margin of the wound, should be sufficient in number to effect
perfect approximation. Even ragged lacerations may thus be closed,
for it is a well-known fact that wounds of the face heal kindly. The
proper dressing for these wounds 1s described on page 366.

Wounds of the Conjunctiva.— Rents or wounds of considerable
size in the conjunctiva should be closed by suture. Two assist-
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ants will be necessary for the operation. It may be performed
with the help of cocaine anzesthesia, unless the patient is a child,
when general narcosis is advisable. Two fine mousetooth-forceps,
a pair of small blunt retractors, fine scissors, and a needle-holder are
the instruments required. The finest needles and black silk are
recommended. It is best to have the patient in a reclining posi-
tion either upon a table or sitting in a chair, with the head resting
over the back. If general narcosis is employed the patient should,
of course, lie upon his back upon a table. The surrounding skin
of the face and of the lids should be carefully washed with pads of
absorbent cotton and some mild soap, then washed again with three
per cent. boric acid solution. The eye, held open with the aid of
the blunt retractors, should be irrigated with the same fluid squeezed
out of a piece of absorbent cotton. A few drops of a warm three
per cent. solution of cocaine hydrochlorate made with distilled
water to which has been added salt in the normal proportion, should
be instilled into the conjunctival sac, and at the same time a drop
put into the sound eye to prevent the disagreeable sensation which
occurs when one pupil is dilated and the other is not. While the
assistant with the forceps grasps the ocular conjunctiva at a
point not too near the cornea and holds the eye in such a posi-
tion as to bring the wound into view, the operator adjusts the fine
black silk sutures,

Any wound extending into the orbit requires the application of
a compressory dressing upon the eye. This should consist of a
piece of sterile gutta-percha tissue, wet in normal saline solution,
placed next to the closed eye, upon this, a piece of absorbent gauze
and, covering the whole, a generous pad of dry, absorbent cotton to
make compression, the dressing being held in position by a neatly
applied firm bandage of gauze, or, still better, of flannel.

After-Treatment of Aseptic Wounds. — Unless considerable shock
accompanied the injury, the patient may be allowed to go about the
house with the eye bandaged, but the necessity for ocular rest should
be impressed upon him, and no reading, writing, or sewing should
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be permitted. If there is considerable shock, or if the patient is
a child, he should be kept in bed. In forty-eight hours, unless pain
or fever makes it necessary earlier, the dressing should be changed.
A clean wound will not show any intumescence of the lids or other
surrounding parts, though there may be some discoloration due to
ecchymosis. The drain may be removed and not replaced, but the
compressing dressing should be again applied and kept in position
for another twenty-four or forty-eight hours. Five days after the
suture the stitches may be removed.

Infected Wounds of the Orbit: Orbital Phlegmon: Abscess. —
Suppuration within the orbit may have its origin in an infection
after traumatism, it may appear as a process extending from osteo-
myelitis of one of the orbital bones, or the infection may have come
by extension through the lymphatic system from quite a distance,
as, for example, from an inflamed tooth. At times, abscess of the
orbit comes on from some cause which cannot be discovered even
by the most careful search. The symptoms are swelling of the
lids, chemosis, protrusion of the globe, gradually progressing
immobility of the eye, and the constitutional symptoms which are
common in septic infections. If the suppuration is unchecked, the
lids begin to redden, the pain in the eye and the head increases,
and sight becomes impaired on account of the stretching of the
optic nerve. Without treatment, complete and permanent blind-
ness will result. In the absence of distinctly septic phenomena it
may be very difficult to diagnose differentially between serous exu-
dation in the orbit and true orbital abscess. If sight becomes
impaired, operative treatment should not be delayed, even if it is
not certain that pus is present, since the tension within the orbit
is the condition which is to be feared. Occasionally, fluctuation
becomes evident at some point, showing clearly that we are dealing
with an abscess, and, at the same time, indicating the proper point
for drainage.

Treatment. — Evacuation and drainage 1s necessary as soon
as the diagnosis of dangerous intra-orbital tension can be made.
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General anesthesia is advisable. One assistant besides the anzes-
thetist should be present. The list of instruments comprises a
sharp, narrow-bladed knife, a pair of small sharp retractors, two
artery-forceps, and a slender pair of scissors. The lids and the
surrounding skin should be disinfected as described in Chapter I11.,
not forgetting to cover the hair with a wet towel. The patient
should lie upon his back, the head turned somewhat toward the
healthy side, so as to bring the field of operation uppermost. The
conjunctiva should be examined in order to ascertain whether
the pus may be pointing through this membrane. If this is so,
and the abscess seems to be small, the incision may be made here.
But if there is no distinct spot within the conjunctival sac where
the pus threatens to break through, or if, even after the incision,
it appears that the abscess is large, a counter-opening through the
skin is necessary, for the purpose of securing good drainage by
tube or a folded piece of gutta-percha tissue.

The opening through the skin is best made over the spot
where the pus seems to be nearest to the surface, as shown by
cedema, induration, and redness. The direction of the incision
should be parallel with the fibres of the orbicularis palpebrarum
muscle, and as far from the edge of the lids as may be convenient,
By preference, the first opening should be made over the lower
orbital edge, in order to take advantage of gravitation in accom-
plishing the drainage. If it seems wise to make an opening at the
outer canthus, the incision should be parallel with the palpebral
slit.  Where the pus is near the surface, the opening need not be
large, but if deep dissection is necessary, the initial incision should
be of such length as will permit of careful work in the deeper tis-
sues. The wound being held open with the help of small sharp
retractors, all bleeding should be checked with artery-forceps, so
that the field may be dry and the work done under the guidance
of sight. The appearance of a bead of pus will indicate the spot
where a fine pair of scissors may be entered closed, and withdrawn
with the blades separated so as to enlarge the opening. Gently
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scraping the abscess walls with a small sharp spoon will loosen
and remove the more detachable shreds of sloughing tissue.
[rrigation, if practised at all, should be performed with caution,
assuring ourselves that there is a free exit for the fluid alongside
of the irrigating tip or cannula: otherwise the tension within the
orbit may be dangerously increased. A small drainage-tube or
a piece of properly folded or rolled-up gutta-percha tissue should
be placed within the opening and transfixed with a safety-pin
to prevent its slipping entirely within the wound. A folded
and slit piece of absorbent gauze should be placed beneath the
pin so as to prevent metallic contact with the skin, and the
whole covered with a bland wet dressing of saline solution. An
elastic pad should be placed over the eye so as to insure gentle
and uniform pressure, and the whole dressing held in position
by a bandage.

After-Treatment. — Daily changes are required, and if the dis-
charge 1s very profuse, two or more dressings in twenty-four
hours should be done. As soon as the discharge becomes scanty
and the swelling has disappeared, the drain may be removed, still
keeping up the wet dressings for a day or two longer, when, if
there are no signs of retention, a simple dry dressing of small size
may be applied without pressure, and held in position by a strip
of adhesive plaster. At each inspection of the wound the conjunc-
tival sac should be gently washed or irrigated with a warm three
per cent, boric acid solution,

Wounds of the Lids. — These require very perfect adaptation
with fine silk sutures. A few drops of four per cent. cocaine
solution instilled into the wound after thorough disinfection will
usually suffice to obtund somewhat the sensation of the tissues,
and permit of manipulation without struggling on the part of the
patient. If the wounded individual is exceedingly nervous, gen-
eral narcosis may be necessary, in order to guarantee the possi-
bility of accurate approximation. In children it will usually be
required. A pair of scissors, a fine needle-holder, and a small

2 B
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mousetooth-forceps are the instruments. There should also be fine
needles and finest black silk. If the skin alone has been wounded,
the edges should be drawn together with fine black silk, while the
assistant holds the parts in position with the forceps. When the
tarsal cartilage has been divided, two or three sutures, the number
depending upon the extent of the wound, should be placed through
this structure, taking in the skin at the same time, and then numer-
ous cutaneous sutures should be inserted so that the cicatrix may be
as unobtrusive as possible. The usual compressory bandage and pad
should cover a piece of sterilized gutta-percha tissue, wet in normal
saline solution, and placed next to the eye. It is not necessary to
suture the palpebral conjunctiva.

The superficial sutures may be removed in five days, but those
passing through the cartilage should be left in place for three or
four days longer.

Foreign Bodies Embedded in the Cornea. — LLachrymation, con-
junctival injection, photophobia, and recurrent attacks of severe
pain, neuralgic in character and affecting the temporal and nasal
regions, are the prominent symptoms which indicate the probable
presence of a foreign body in the cornea. The usual feeling of
irritation which is associated with a foreign body is by no means
constantly noted, and as the fragment causing the symptoms may
be exceedingly small, it is not infrequently overlooked, and the
patient treated for some other condition. A course of mercurial in-
unctions has even been prescribed, under the mistaken idea that the
patient was suffering from syphilitic iritis, when all the symptoms
were caused by the presence of two very minute foreign bodies in
the cornea. These being removed all signs of disease at once
vanished.

A room lighted by a single lamp, or candle carried by an assist-
ant, should be selected for the examination of the eye. While
the patient looks upward, the lower lid should be drawn down,
and the lower portion of the conjunctival sac inspected, the
patient meanwhile moving the eye first to one side, then to the
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downward keeping éoth eyes open, when the lashes of the upper
lid should be grasped with the fingers and thumb, while the
middle I11||.3_'\u|' makes gentle pressure upon the hd. In this way
the upper Iid may be turned so that its conjunctival surface looks

forward, and can be closely inspected. If this examination proves

i, 148, — Examining the eve with two lenses and a candle.
negative, the !J.’ltil'ﬂ' should look directly forward while the cornea
1% inhln'c_‘trtl from all directions. the ]ij_:l"]‘l[ ]n'illf_[ held to the outer
side. A lens of about three-inch focal distance will be found

useful to magnify the part under examination, while a second
lens, used to collect the rays from the candle, may be made to send
a ]n;nr“ of Hj_;‘]ﬂ in various directions 1|‘It'1lll;|1 the cornea. l:]‘\?'g_:',
148.) Having discovered a foreign body, further search should be
made in order to satisfy ourselves that there are no others,
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When foreign substances are very deeply embedded, the patient
should be treated by palliatives until he can be seen by an ophthal-
mologist.  Those which are comparatively superficial should be
removed. Cocaine anasthesia, except in the case of children, will
enable one to perform the little operation painlessly. It is well to
have an assistant to manage the illumination. The instruments are
a speculum for the lids, a mousetooth or, better, a fixation forceps,
and a triangular-pointed probe in the absence of an eye spud. A
pointed tenotomy knife may also be found useful. In most instances
it will be sufficient to have the patient sit in a chair, his head being
hyperextended so that his face looks upward, A few drops of warm,
not kot four per cent. cocaine solution should be instilled into the
eve from a medicine dropper, the patient meanwhile looking down,
and the operator gently retracting the upper lid with his finger.
The patient may now close the eye, and a drop of the solution
instilled in like manner into the unaffected eye.!! As soon as
the smarting sensation imparted by the drug has disappeared, a
few more drops should be put into the eye. In five or six minutes,
not less, the angesthesia is sufficient.  The eye speculum may now
be inserted. (Fig. 22.) This instrument should have been disin-
fected by boiling it in soda solution, thoroughly rinsing it in distilled
water, and then washing in strong alcohol and drying. The con-
junctiva near the cornea should be grasped with the fixation-forceps
or its substitute, and given in charge of an assistant who shall thus
control the movements of the globe. Slight traction should be kept
up by the forceps, but under no circumstances must the faintest
pressure on the globe be made. (Fig. 149.) The foreign body may
be removed by a gentle scraping movement through very small
space, using the spud or pointed probe for the purpose. It is
essential that the cornea be abraded as little as possible in this

' Whenever the eve is to be irrigated or drops instilled, the patient must be informed
of the fact, so that he may not flinch and make dangerous muscular pressure upon the globe.
An almost perforating wound may, under these conditions, give way, and permit the escape
of the ocular contents.
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H]M.‘l';ltiﬂn. I[:H'[H;_',' removecl th- h:n-il-_ﬂ-'n ]‘Jll:]'-,, the cye 1|~|.>|_|Ld
he _u't'ml_x' il:'i:_;.'[!l'{] with warm normal salt solution, or three per
cent. boric acid, and if considerable abrasion has been necessary. a

bandage should be applied for a few hours.

Fr: 145.— Extracting a foreign body from the cornea,  An assistant steadies the globe by the

ation-lorce)s.

After-Treatment. — Next day, the eve must be inspected.  There
1s sometimes a small brown blood-stain at the site of the operation.
This should not be mistaken for a foreign body. If there are
still some symptoms of irritation, such as injection of the conjunc-
tiva with E;hlrtrrphnhi:l. cold .l'lll}l'il"llll-ill'l‘-n should be ordered. These

are very conveniently made by using little pads of gauze or absorb-
ent cotton, large enough to cover the eye. The wet pads should

be laid upon a cake of ice which rests upon a towel in a basin
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so that it will not slip about. A dozen such pads may be used,
changing them every few moments as they become warm and
replacing them upon the ice. Cold applications should be con-
tinued for half an hour or an hour at a time.

Wounds of the Globe.— The operative treatment of injuries of
this class should always be left to the specialist, even when a delay
of forty-eight hours may be unavoidable, since great harm may be
very easily done even by the most careful manipulations performed
by those who have not had opportunities for perfecting themselves
in ophthalmic surgery. The patient should be warned not to
close the eye tichtly and not to touch the lids or the surround-
ing parts, for fear that pressure be made which might force out the
contents of the globe. If there is already prolapse of the iris or of
the transparent media, there must be no attempt at replacement,
but the eye should be carefully cleansed by irrigations with warm
three per cent. boric acid solution and the .closed lids covered with
a sterile piece of gutta-percha tissue, over which a gently com-
pressing pad and bandage may be laid. In performing the irriga-
tion, the lids must be held apart by an assistant with a small pair
of blunt retractors, and the globe itself should on we account be
louched or pressed upon through the lids. © Great pain may demand
the administration of morphine, and, should this become necessary,
it 1s best to give a small quantity of atropine at the same time
so that the pupil may not become contracted. The bowels should
not be permitted to move, for fear that through straining further
injury to the eye may occur.



CHAPTER XXI
THE EAR AND MASTOID REGION

Acute Suppurative Median Otitis. — Empyema of the tympanic
cavity, when acute, 1s usually due to the extension of an inflamma-
tory process from the pharynx or post-nasal region. It frequently
occurs in children who suffer from adenoid vegetations of the
naso-pharynx. The disease is accompanied by more or less deaf-
ness, with pain of a peculiarly agonizing throbbing character, in-
creased on any exertion, especially blowing the nose. Drawing
the external ear upward and backward by taking hold of the helix
also increases the pain. There is loss of appetite and great rest-
lessness, while fever and other general disturbances accompany
the disease. (Edema of the external auditory meatus is not often
marked. Tenderness on pressure over the mastoid process is
frequent. Often there is general headache besides the earache
already mentioned. On inspecting the
drum with the aid of a head reflector and
speculum (Fig. 150), while drawing the ear
slightly upward and backward to straighten
the canal, the membrane will be found
highly congested and bulging, the normal
reflex being lost. Should the drum membrane be invisible because
of an accumulation of cerumen, a few instillations of peroxide of
hvdrogen solution of the usual strength (fifteen volumes), followed
by a gentle syringing with water at a temperature of 108 F. will
soon remove the wax and render the tympanum visible. The
canal should then be wiped out with a bit of cotton wound upon
a fine applicator, using the aural speculum through which to work.

Fic. 150.— Ear speculum.
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Treatment. — If there is considerable pain on pressure over
the mastoid process, together with the symptoms and appearances
just described, or if in the absence of mastoid tenderness constitu-
tional symptoms are marked, the drum should be punctured. The
little operation may be preceded by the instillation of a few drops
of a ten per cent. cocaine solution, which must be warm. An assist-
ant should sup-
-G‘..J'IEHH;.;, P port the ]-JEL'[I-{EI][":-;
. head, especially
if the patient is
achild. The in-
struments necessary are an ear speculum and an angular lance.
(Fig. 151.) The location of the incision should be in the upper
anterior quadrant of the drum membrane. The knife must be
very carefully “aimed,” its point held for an instant close to the
membrane, and then rather quickly plunged through the drum
head and carried downward into the lower anterior quadrant. This
incision is to be preferred to mere puncture, which is likely to
close too soon. The pain is momentary, but severe. Pus, often
offensive, usually escapes at once with quite a gush, and there is
relief. After the operation the ear should be gently irrigated every
two hours with warm three per cent. boric acid solution. When
such irrigation is intrusted to the nurse, warning must be given that
though the ear may be drawn upward and backward the nozzle of
the syringe or irrigator must on no account enter the canal. A foun-
tain syringe should be preferred in non-medical hands to the usual
piston syringe. A very light packing of sterile absorbent gauze
should be laid in the meatus and changed every hour or two
according to the discharge.

Acute Suppuration in the Mastoid Process. — This condition
may appear as a complication with acute median otitis, or it may
come on after months or even years of chronic middle-ear inflam-
mation. Not uncommonly there is a history of long-continued
otorrhcea, the complication occurring on the stoppage of the dis-

Fi:. 151.— Angular lance.
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charge. Mastoiditis is accompanied by the signs of general septic
absorption, together with certain local indications. Pain on press-
ure or on percussion over the bone is an invariable observation.
(Edema is usually, but not always, present. Redness of the skin
is a very late sign, though the counter-irritant applications which
the patients are in the habit of making before seeking medical
advice often cause discoloration. If the case is one which has
been long neglected, there may be signs of chronic sepsis with
metastatic abscesses, and even such signs of meningeal irritation
as dilatation, irregularity and sluggishness of the pupils, stupor,
disturbances in the respiratory rhythm, retraction of the head, and
great irregularity of the pulse both as to its rate and power. Stiff-
ness of the neck may also be occasioned by involvement of the
sterno-mastoid muscle, while the occurrence of inflamed lymph-nodes
along the neck or behind the angle of the jaw is sometimes respon-
sible both for apparent rigidity and for tenderness on pressure.
Great headache and vomiting are cerebral symptoms of importance.

Treatment. — As soon as mastoid 1mplication 1s diagnosed
with a fair degree of certainty, operation is the only treatment
which holds out a reasonable hope of recovery, while it can hardly,
if ever, do the harm which may arise from delay, even if the case
is not one of urgency.

The patient should be prepared in the usual manner (see
Chapter IIL.); the hair should be removed by shaving the entire
region which is likely to be touched by hand or instrument during
the operation, ze. over the area bounded by the line of the parietal
eminence to the occiput. The ear should be cleansed as well as
possible by irrigation.

At least two assistants in addition to the anasthetist should
be present. The instruments are a scalpel, a pair of sharp and
a pair of blunt retractors, eight or ten artery-forceps, curved
scissors, probes, a periosteal elevator or raspatory, an anatomi-
cal-forceps, a small sharp-spoon, a dressing-forceps, a mallet, an
aspirating syringe in good working order, and one small and one
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medium-sized gouge. Since it is possible that thrombosis of the
lateral sinus may complicate the case, instruments for both opera-
tions should be ready, besides the apparatus for intra-venous saline
infusion. (Chapter 1V.) A rongeur-forceps will prove very useful,
but the operation may be safely undertaken without this instru-
ment.  Stout, curved needles and needle-holder, sutures, ligatures,
sponges, and dressings should be ready. The patient’s hair should
be so arranged that it shall not be in the way, and everything
except the face and field of operation covered with a wet towel,
the external auditory meatus being plugged with gauze or cotton.
In female patients the hair should be braided and pinned in a coil
on the top of the head. Earrings must be removed.

After narcotization, the head should be laid over upon the
healthy side, and all pillows except a thin cushion under the
shoulders removed. A slightly curved incision, its convexity back-
ward, should be made from about half an inch below the tip of
the mastoid process to a point as high as the top of the auricle.
Bleeding from the scalp may be controlled temporarily by artery-
forceps which compress its entire thickness. The posterior auric-
ular artery or one of its branches is usually cut and should be
secured and ligated at once. The periosteum should be peeled off
with the elevator or the raspatory, and held away with the same
retractors which hold the scalp, the ear being drawn forward and
held down by the handle of the anterior retractor. A ridge of
bone will now be seen at the level of the upper portion of the
auditory meatus, running backward and slightly upward for about
half or three-quarters of an inch, (Fig. 152.) This is called the
suprameatal spine, and marks the location of the lateral sinus., It
can often be felt with the finger more distinctly than it can be
seen.

With the larger of the gouges, the bone should be chiselled
away, from the suprameatal spine downward toward the apex of
the mastoid, the gouge being held at a slight angle with the
cranial surface in order to remove the bone in thin layers. The
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chips should be taken away by an assistant with the dressing-
].I.H'l'i._'lll.‘" and the sponge, so as 1o leave the field of |+|H.'1'lt1.iHH clear.
T]‘It'l'i' i.‘-w some
oozing from the
bone which
may usually be

I'!’]I'l.'lx'l'l;l ]:-'-.

means of gauze
compression,
but occasion-
ll‘.. a vessel of
larger s1ze com-
ing out of the
bone may cause
troublesome
hemorrhage. If
the foramen i1s
large enough, a
thin strand of
catgut may be
pushed into 1t,
'.‘-11Ili'|l'l.‘l'i|;L.llI'-L'
coagulation,
Another effect-
Ve way to stop
hemorrhagve

from these ves-

sels 15 to nsert

1 ‘*lfli[lllf-]]fll-”'..l.‘{] G, I52. "|l"|‘.l'i--:'| for mastoiditis.  The suprame ital spine 15 not well
level lil.'i .; II 8 CAast, AT l;".illl elevation takingr s 'l‘..'.l il

narrow - bladed e, A s D SRR I s | '

ST igell could be slprnliy miacle: owt with ihe | TLrer.

lknife, such as a

sharp tenotome, into the foramen and twist 1t about 1n such a man-

ner as to ]]L'L'] the vessel from 1ts bony r;:.-in;, when 1t will retract

and its walls will curl inward, the hemorrhage ceasing. If there is
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beeswax at hand, a little of it may be warmed and worked or kneaded
between the fingers until it has become quite plastic, when it may
be rubbed in at the bleeding point, entering and plugging the
orifices in the bone. Wax in order to be aseptic should be pre-
pared before the operation.  As the mastoid cells are opened, pus
usually wells out, but the chiselling should proceed until the hone
as far as or even including its tip has been cut through to the
mner layer, which can, as a rule, be distinguished by its dense ap-
pearance. No harm, however, but possibly good, will result from
cutting the mastoid through at one point so as to expose the soft
tissues beneath, — the dura and the wall of the sinus. Occasionally
one sees cases where there is no free pus but where the cells are
filled with granulation tissue or even with dense bone, the entire
mastoid process having undergone eburnation. Great caution
should be observed all through the operation that no harm may be
done to the brain or the sinus. If the chisel is held very nearly
parallel to the bone, this is most improbable, but in order to guard
still further against accident, it is well to work with the sharp
spoon as much as possible after the mastoid itself has been actually
opened. It will be wise for one not accustomed to this kind of
work to be satisfied with relieving pressure and draining the septic
cavities without attempting anything too radical in the way of
a cure. If the case i1s one of simple mastoiditis, the threatened
danger to life will have been done away with, in all probability, by
the mere opening of the cells.

The entire wound should now be packed with gauze and
covered with a dry, aseptic dressing held in position by a bandage.
There should be plenty of cotton about the throat in order to avoid
embarrassment of respiration, since the patient will probably still be
narcotized.

After-Treatment. — After this operation, morphine is absolutely
necessary for the first twenty-four or even forty-eight hours. In
three days the dressing should be changed, and until granulation
has begun wet dressings will be found soothing and conducive to
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drainage. The wound fills with granulations which cover the
bone and are themselves gradually covered by epithelium. A de-
pressed scar results.  Fistule which may follow will require later
upL'!‘;lli\'L- treatment,

— ——

]'Il.-I IE3, — I'he mastod [racess apens 1. Y rather L.I.I.LILL' ..I'.it_'. 15 Exposed, |l|'-l|l.l.|l|-. ',|1!' antrun,

Unless the r-'»i_'!‘aT.it' manifestations {[11f1‘|<]}' subside, the wound
should be most carefully examined to detect retention or other
signs of extending trouble. If nothing can be found locally, a full
and painstaking examination of the entire individual should leave
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no possibility of our having overlooked any local or general cause
of the continued sepsis. :
Thrombosis of the Lateral Sinus.— This very grave condition 1s
nearly always secondary to disease of the mastoid process. We
have the signs of mastoiditis with the chills, sweating, and gru:.tt
variations of temperature so common in violent sepsis. There 15
often distinct pain on pressure in the upper part of the posterior
triangle of the neck, due usually to phlebitis, though tender lymph-
nodes may also be encountered here. There may be wdema of the
occipital ‘rcginn, a sign which, together with the others, is of
value. The character of the sepsis is worth noting. The patient
has a dull typhoidal expression, with a tendency toward loss of con-
sciousness, which may proceed to deep coma with irregularities of
respiration, immovably dilated pupils, irregular, weak, rapid, and
often intermittent pulse, and a general progression of the evil
symptoms until death occurs. As the disease develops, septic mat-
ter becomes disseminated from the thrombus through the system
by way of the blood current. Metastatic abscesses due to emboli
are then found in the lungs, the spleen, the kidneys, and other
organs, j
Treatment. — It is rare that sinus thrombosis occurs without the
presence of mastoiditis, so the operation for the latter disease will
usually precede the steps necessary for the exposure of the sinus
and the removal of its septic contents,  When the diagnosis is fairly
certain, the incision should be extended along the anterior border
of the sterno-mastoid muscle as far as the clavicle, the patient’s
shoulders being placed on a cushion in order to render the region
more accessible and to put the skin upon the stretch. (Fig. 64.)
The border of the muscle being clearly exposed by incising the
platysma, it should be drawn backward with a blunt retractor and
the dissection carefully proceeded with, according to the directions
given in Chapter I'V,, palpating along the border of the muscle from
time to time so as to feel the carotid artery and recognize it by its
pulsations. The external jugular vein is severed by this incision.
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It lies just beneath the skin, crossing diagonally the middle third of
the sterno-cleido-mastoid muscle. The deep jugular vein will be
found just behind and to the outer side of the common carotid,
and when in a normal condition is easily recognized by its bluish
hue. The head of the patient should be occasionally raised so as
slightly to flex the neck, thus permitting the vein to fill and become
more easily visible. When the tissues of the neck are stretched,
the vessel may become empty and flattened, so that it resembles
a piece of fascia. If there is thrombosis of the sinus, the jugular
will usually be found but partly filled or, in case the clot ex-
tends rather far down, it may bo entirely empty and not easy
to recognize. Besides, when the disease has involved the vein in
the inflammatory process, its walls may have become much thick-
ened and adherent to the surrounding tissues. The part near the
clavicle is apt to be the most normal in appearance. Holding
this portion of the jugular carefully with an anatomical-forceps, —
not a mousetooth-forceps, which might lacerate its walls, —a flat
probe may be slowly and cautiously pushed between vein and ar-
tery, at the same time being sure not to include the pneumogastric
nerve, which lies between and behind these vessels. A strong but
thin piece of catgut should be made fast to the probe, drawn around
the vein and tied securely with a surgeon’s knot. The precaution
of tying the jugular is intended to prevent the entrance of septic
matter which may be loosened from the thrombus during the chis-
elling and other manipulation. Laying a temporary packing upon
the wound of the neck, a two-inch incision straight backward
from the middle of the original wound of the mastoid region should
be made, the scalp being clamped as before to check hemorrhage,
After peeling away the pericranium, the whole wound should be
held apart with sharp retractors, and the bone chiselled away as
far as the inner table, beginning at the opening in the mastoid
and working backward. It is best not to remove any portion of
the inner table until it has been exposed over an area about
an inch in length and three-quarters of an inch in width.
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The cavity of the cranium may now be opened with the
chisel, tapping the obliquely held instrument with extremely
licht blows of the mallet. The shell of bone is very thin and
brittle, although hard, and careless force is liable to cause a
fracture with injury to the sinus or even to the brain itself. Hav-
ing cut through the inner table at one point, the opening may
be easily and safely enlarged with the sharp spoon, each little chip
as it is loosened being removed with forceps. There must be no
undue haste at this stage of the operation, but the work should go
on steadily and carefully. The sinus is normally bluish in color,
but in disease it looks grayish, and is sometimes surrounded
by fluid, or even by solid lymph or granulation tissue. The
thrombosed vessel does not move with respiration, and its walls
are quiet except for possible motion transmitted from the brain.
The aspirating needle should now be plunged into the sinus, at
that point which appears most discased. Unless the syringe at
once fills with fluid blood, thrombosis is present. Because of
the partial breaking down of the clot, clear serous fluid, pus, or
dark grumous material may appear. The tap may be perfectly
“dry,” nothing being drawn into the syringe, although it is
certain that the point of the needle i1s within the lumen of the
vessel.  Before being satisfied with this finding, it is well to test
the needle and syringe once more, so that there may be no
source of error on that score. Being sure that there is throm-
bosis, the cranial wound should once more be packed and atten-
tion given to the jugular. Removing the temporary packings,
the vessel should be well exposed with the aid of blunt retractors,
and a second ligature passed around it half an inch or more above
the first one. The vein should be divided between the two liga-
tures, and carefully dissected up, until the facial vein is reached.
T'his vessel enters the jugular at about the level of the hvoid
bone, its direction being from the anterior border of the in-
sertion of the masseter muscle. It should be ligated between
two artery-forceps, and cut away from the jugular, which may now
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be opened. The jugular will be found empty or nearly so, un-
less the thrombosis has proceeded to such an extent that septic
clot 1s encountered. When there is phlebitis the walls of the
vessel may be found so thick that the lumen stands open like that
of a large artery. The packing should now be removed from
the cranmal wound, and the sinus opened at its anterior portion by
an incision parallel to the axis of the vessel. While an assistant
stands ready with a gauze tampon, to be used in the event of a
serious hemorrhage, the operator may gently insert a very small
sharp spoon or a grooved director into the anterior portion of the
thrombosed sinus, then into the posterior portion toward the occi-
put. If the confines of the thrombus are not reached in this way,
more bone may be removed posteriorly so as to expose more of
the sinus, the spoon or director being then again used. A gush of
blood indicates that the free portion of the vessel has been reached,
and after from two to four seconds of bleeding the gauze tampon
should be used to check further hemorrhage. Irrigation with warm
normal saline solution may now be attempted through the anterior
portion of the sinus, in order to determine by the escape of the fluid
through the opening in the jugular that enough of the thrombus
has been removed to permit of drainage. If the fluid will not
escape at the opening in the jugular, the probe should be inserted
from below, the opening in the vein being enlarged upward, and
more of the vessel dissected out. If the irrigating fluid runs
through freely, it is not necessary to free the vein so high as to
injure the main trunk of the facial nerve. The operation, so far
as the accomplishment of drainage is concerned, may now be
regarded as complete. A few sutures should be put in to close
the lower portion of the cervical and the posterior portion of the
transverse incision, but the remainder must be treated by the open
method, the large wound being packed and dressed “dry.” If
much blood has been lost, it will, perhaps, be necessary to perform
saline infusion. A very thick pad of gauze should completely
encircle the neck, in order to avoid unequal compression.

240
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After-Treatment. — This should be directed against the sepsis,
following the principles laid down in Chapter V. The wound
should be permitted to heal by granulation, wet dressings sup-
planting the dry one forty-eight hours after the operation, and
being changed daily until the wound is perfectly healthy. Con-
stant watch for secondary abscesses should be kept, and involve-
ment of other organs on account of the sepsis or septic emboli
must be treated as the necessity arises. The danger of septic
pulmonary embolism and infarction is a frequent one, but, though
usually fatal, it is not necessarily so. The chief indication is to
keep up the patient’s strength, and treat each complication as it
makes its appearance,
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Abdomen, 190; collapsed, in asthenic acute peri-
tonitis, 208; gauze packings in, 215; inodorous
gas in, Igh; inspection of, in intussusception,
219; palpation of (see Palpation); penetrating
wounds of, 1g0.

Abdominal abscess, removal of packings, 250.

Abdominal cavity, operations involving, 190; clos-
ure with button sutures, 195; distention in peri-
tonitis, 206; distention in ruptured ectopic
gestation-sac, 358; distention in typheid per-
feration, 210; exploration, secondary, for vomit-
ing, 206; hernia, locations of, 279; infection,
diffuse, from the appendix, 231; injury, hema-
temesis after, 196; packings, removal of, 259;
palpation in acute appendicitis, 234; palpation
in anmesthesia, 215; palpation in empyema of
the gall-bladder, 265; rigidity in peritonitis,
2096, "

Abdominal section, diuresis after, 206; for im-
paction of pelvic tumors, 358; for injury to
kidney, 339; for prolapse of intestine through
rent in the rectum, 310; for ruptured ectopic
gestation-sac, 359; for wounds of bladder into
peritoneum, 338; for wounds of wreter, 339;
for wounds of uterus, 344; hemostasis in, 153;
instruments for, 191; lines for incision, 153;
method of, in pfnﬂmling wounds of abdomen,
193; persistent vomiting after, 205; prepara-
tion for, 191; removal of sutures after, 20%5;
the urine after, 206,

Abdominal support, after cholecystotomy, 274:
after operation for acute diffuse peritonitis,
305; after operation for appendicitis, 260,

Abdominal suture, 195.

Abdominal viscera, symptoms of strangulation of,
278.

Abdominal wound, closing of, 149; closure of,
after operation for appendicitis, 252; dressing

of, 195;: open treatment of, in suppurative ap-
pendicitis, 255; retraction of, 249; sutured,
time of healing, 200,

Abdominal wounds, enemata after, 196; washing
out stomach aflter, 192,

Ablation of appendix, 250; prepuce, 316; omen-
tum, 281; tube in ruptured pyosalping, 353.

Abortion, attempted, causing uterine wounds, 344.

Abscess, 93; aspiration of, 94; drainage of, g5;
from foreign body, 263 from infected hema-
toma, 25; incision of, 94; treatment of, g4;
abdominal, removal of packings from, 259;
alveolar, 127; appendicular, adherent to ab-
dominal wall, 255; appendicular, in mesocolon,
prognosis, 231; appendicalar, not adherent to
abdominal wall, 236; appendicular, rupture
into rectum, 232; appendicular, spontaneous
rupture through abdominal wall, 232; axillary,
operation for, 185; cavity, digital exploration
of, 138; cavily, hemorrhage from, 138; iliac,
from appendicitis, operation for, 255; ischio-
rectal, causes of, 311; ischio-rectal, diagnosis
af; 311; ischio-rectal, causing interference with
urination, 312; metastatic, 8o, 82, 84; meta-
static, from acute mastoiditis, 377; metastatic,
in lateral sinus thrombosis, 352; metastatic,
treatment of, 82; multiple, in suppurative or-
chitis, 335: orbital, manner of opening, 368,
360; palmar, 160; pelvic, abdominal opera-
tion for, 351; pelvie, curetting, 349; pelvie,
danger of perforating, 349: pelvic, definition
of, 347; pelvie, examination by rectum, 347:
pelvic, operation through rectum, 350; pel-
vic, operation through vagina, 348; pelvic,
operation through vagina, danger of wound-
ing ureter, 348; pelvic, operation through
vagina, position of the patient, 348; peri-

evacuation 253: periton-

appendicular, of,

387
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sillar, 129; peritonsillar, operation for, 130}
retropharyngeal, 139; retropharyngeal, aspira-
tion of, 140; of,
140; retropharyngeal, incision from the neck,
130: retropharyngeal, incision through the
maouth, 139; retropharyngeal, retention of dis-
charge, 140; search for appendix in the pres-
ence of, 255: sccomlary, alter acute diffuse
peritonitis, 305: secondary, after operation for
acute diffuse peritonitis, 304; secondary, after
operation for diffuse peritonitis, counter-open-
ings lor, 305; secondary, after operation for
acule peritonitis, rectal and vaginal examination
fur, 305: submammary, 185; vulvo-vaginal, ex-
tirpation of the sac, 344.

Abscess of liver, 274; after-treatment following
operation for, 276; anterior incision for, 276:
aspiration of, 275; blunt opening of, 276;
canses of, 274; commonest site of, 275; drain-
age of, 276; fuctuation in, 275;: furms of, 274;
irrigation of, 277; jaundice in, 274; opera-
tion for, 275; operation in two steps, 276;
resection of ribs in, 275; sepsis of, 274.

Abscess of neck, drainage of, 138; glandular, 136;
incision for, 137 ; operation for, 137; perfora-
tion of blood-vessel by, 136; position of patient
for operation, 137: symptoms of, 136; trache-
otomy for apneea from, 136.

Alscess ol tongue, 133,

Abscesses, secondary, alter operation for appendi-
citis, treatment of, 260; aflter operation for
lateral sinus thrombosis, 386; suspected, poul-
ticing, 304.

Absence of anus, congenital, 306,

Absorbent cotton, 11-40.

Absorbent gauze, 40.

Absorption of catgut, time of] 13.

Accidental incised wounds, 21.

retropharyngeal, drainage

Acerdental needle-prick, 21,

Acetate of aluminium solution, 12, b2,

Acid, carbolic, 12,

Action of the gutta-percha-ganze drain, 254.

Actual cautery in phagedena of penis, 318,

Acute appendicitis, 230; diagnosis of, 233.
appendicitis,)

(Sep

Acute diffuse peritonitis, 205:; causes of, 205;
from appendicitis, 237; svmotoms of, 296; the
fluid in, 295.

Acute infection, the wound in, 75.

Acute intestinal obstruction, of, 213.

Acute intussusception, 218,

Acute osteomyelitis, go; after-treatment following
operation fur, 107; bones oftenest affected,
100; of the lower jaw, 126; operation for, 101;
treatment of, 101,

Acute sepsis in peritonitis, 207.

Acute septicemia, 83.

Acute suppurative arthritis, 107.

Acute suppurative axillary adenitis, 185.

Acute suppurative mastitis, 184.

Acute suppurative mastoiditis (see Mastoid, Acute
Suppuration of ).

Acute suppurative processes in the neck, 1360,

Acute wound infection, 55; lymph-nodes in, 76;
treatment of, 76.

Adaplation of edges of wound during suture, 22.

Adenitis, suppurative, axillary, 185; suppurative,
cervical, 136; suppurative, femoral, causes of,
315; ﬁuppurali\'c. il'lgui:lmL causes  of, 3!3‘.
suppurative, inguinal, diagnosis of, 315.

Adenoid vegetations a cause of otitis, 375.

Adhesion of appendix to ceecum, 232.

Adhesions, about the appendix, 230; about the
gall-Dladder, 266; Et:l:lllplir;mti:ms from, alter dif-
fuge peritonitis, 305: 1n acute diffuse peritoni-
tis, 305: in asthenic acule peritonitis, 208; in
operation for appendicitis, 253; in operation
for ruptured pyosalping, 353: of lvmph, 236.

Adhesions and bands, intestinal obstruction from,
223

Adhesive plaster, 11.

Aged, the, appendicitis in, 262; herniotomy in,
280; radical operation for hernia in, 287.

Alcoholic patients, etherization of, 48.

Alimentary canal, perfuration of, by disease, 206,

Alimentation, rectal, after gastric operations, 150.

Alligator forceps, 5.

Aluminium acetate solution, 12.

Alveolar abscess, 127.

Amputation, 165; at the ankle, 173; at the knee,
174; danger to life in, 166; during shock,
166; elastic constrictor before, 166: in acute
osteomyelitis, 107; of arm, 172; of finger. 171
of foot, 173; of foot, partial, 173: of forearm,
172; of leg, 1745 of thigh, 167; of Lhigh, for
sepsis from knee, 164; of thigh, preparation
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of patient for, 167; shock after, 171; types of,
165,

Amputation flaps, 163,

Anatomical forceps, 4.

Anatomical forms, of intussusception, 219; of
liver abscess, 274.

Anchor sutures in intestine, 200,

Anesthesia, 46 ; by chloroform, 50; by ether, 47;
general, in abdominal drainage of pelvic ab-
SCess, 330; 1n gastrolomy and gastrostomy, 148;
in herniotomy, 2580; in operation for abscess
ol the neck, 1375 in U[:Er:].t'lull fur :-ilJ.lrp-ural.iu:n
of the salivary glands, 125; in tracheotomy,
143; local, 153; local, in abdominal drainage
ul pelvic abscess, 351; lucal, in cholecystot-
omy, 267; palpation of abdomen in, 215; prepa-
rations for, 40,

Aniesthetic, the, 43; fever indirectly caused by,
70; postoperative effects of, 7o, 71.

Amesthetist, selection of] 45

Angular lance, 376.

Ankle, amputation at, 173; drainage after ampu-
tativn at, 174.

Aukle joint, drainage of suppurating, 113.

Anthrax haeillus, gg.

Antidote to carbolic acid, 12,

Antipyrin, 87,

Antisepsis, 18,

Antiseptic chemical solutions, 12.

Antiseplic irrigations, 78,

Antiseptics, urinary, 310.

Anti-svphilitic treatment in bubo, 319 (see Ade-
nitis, Inguinal and Femoral).

Anus and rectum, 306.

Anus, artihcial, after appendicitis, 232, 254;
artificial, after intussusception, 221; artificial,
alter strangulated hernia, 283; artificial, after
volvulus, 222,

Anus, congenital absence of, 306; imperforate,
306; imperforate, colostomy for, 307; imper-
forate, intestinal obstruction from, 306; imper-
forate, aperation for, 300; prolapse of intestine
through, 308,

Apneea in narcosis, 50.

Appearances in urinary infltration, 333

Appendicitis, abscess in mesocolon from, 231; ab-

* scesses of liver from, 231; acute, 230: acute,
abiduminal palpation in, 234; acute, appearance

359

of intestine in, 247; acute, diagnusis of, 233:
acute, icterus in, 233; acute, location of pain
in, 233: causes of, 230; chlorofurm in, 238;
chronic, 232; closure of peritoncal wound in
u]‘u:r:ll,iun fir, 2513 qi::tilalicatuii by |:|;:ri|u|:i|i5,
255; complicating pregnancy, 201; danger of
incautious manipulation in, 237; deliriom as
indication for operating, 230; diffuse perito-
nitis from, 237; and typhoid fever, differential
diagnosis, 2062; examination by rectum in, 237;
fecal fistula from, 254; finding the caecam in
operating for, 247; (alminant, convulsions in,
238; diagnosis of, 237; ice bag in, 238; indi-
cations for operation, 238; in the aged, 26z;
lavage of stomach before anmsthesia, 240: loca-
tion of pus in, 231; metastases in, 231; moving
bowels after operation for, 257; nourishment
alter operation for, 256; obliterating, 232;
vperation for; 239; operation for, alxdominal
suppurt after, 260; operation for, change of
dressings after, 250; operation for, closure of
alsdominal wound in, 252; operation for, deep
epigastric vessels in, 244; operation for, diuresis
alter, 257; operation for, drainage of the pelvis,
254; operation for, dressing aflter, 252; opera-
tion for, examination of urine alter, 257; vpera-
tion [or, granulation of the wound, 260; operation
for, hernia alter, 260; operation for, morphine
alter, 256; operation for, pulse after, 258; opera-
tion for, pus in, 252; operation for, secomdary
abscess afll.:r,, treatment DI',, zf:n:l; U|'.lr:lati:m I'nr,,
secondary suture, 250; operation for, tempera-
ture after, 258; operation for, time in bed after,
260; operation for, when labor is imminent,
261; opium in, 238; point of tenderness in,
235; postoperative treatment of, 255; re-
mission of pain in, 238; rupture of abscess
into rectum, 232; scpticemia in, 231; short
incision in, 2413 simulated h}' inflamed ureter,
236; spontaneous rupture of abscess through
abdominal wall, 232; sudden remission in, 230;
termination of attack without operation, 232;
treatment of, 238; typhoid, diagnosis of, 261
typhoid, treatment of, 262.

Appendicular abscess adherent to abdominal wall,
treatment of, 255; appendicular abscess not ad-
herent to abdominal wall, 236,

Appendix, ablation of, 250; adhesion of, to ce-
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cum, 232; adhesions about the, 230; cun:ttitlg
mucous membrane of, 254: deeply situated ad-
herent, 253; diffuse abdominal infection from,
231; disinfection of mucous membrane of, 254;
enucleation of, from its peritoneal coat, 253;
friable, unavoidable tearing of, 254: gangrene
of, 230; inflamed, appearance of, 249; inflamed,
in hernial sac, 285; “jug handle,” 232; length
of the, 231; ligating base of, 250; location of,
between layers of the mesocolon, 231; lymph
deposit on, 249; narrowing of lumen of, 232;
obliteration of lumen of, 232; occapying pocket
in cmcal wall, 250; omentum wrapped about
the, 250: palpation of, 235; perforation of the,
230: perforation of, temporary relief after, 234
relation of, to longitudinal striation of cecum,
2409;: removal of, in pieces, 253; retention of
secretions within, 230; search for, in the pres-
ence uf abscess, 255: seeking the, 249; site of,
231; sloughing with spontaneous recovery, 232;
stricture of the, 232: stump of, disinfection of,
258,

Applicator, improvised wire, 4.

Applving rubber tube as constrictor, 102,

Arm, amputalion of, 172,

Arms of patient during narcosis, position of, 49.

Arrangement, of furniture, 46; of mstruments,
.

Artificial anus, after appendicitis, 232, 254; after
colostomy, 223; alter intussusception, 221
alfter strangulated hernia, 283; alter volvulus,
Z23.

Artery, external iliac, injury of, in operation for
inguinal hernia, 28g: femoral, manner of com-
pressing, 168; intercostal, wound of, 181
secured by clamps, g6.

Artery-lTorceps, 4, 57; test for, 4.

Arthritis, acute suppurative, 107: diagnosis of,
1o8.

Asepsis, 18,

Aseptic healing, 67.

Aseptic wounds, drainage of, 68; pain in, yo.

.tﬁpir:ﬂing SVringe, &,

Aspiration, in abdominal drainage of pelvic abscess,
351; in empyema of the pleural cavities, 186;
of abscess, g4; of bladder in retention, 336;
of joints, 108; of lateral sinus, 384: of liver

abscess, 275: of pelvic abscess, 348; of 1:1'uw_-'..-l
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tatic abscess, 333: of retropharyngeal abscess,
140; of tense gall-bladder, 26g-271.

Assistants, assigning duties to, 45; disinfection
of, 41; number necessary, 45; undisinlected,
46,

Asthenic form of acute peritonitis, 208,

Atrophy of scar, 68; of testicle after suppurative
orchitis, 335.

Avoidance of chemical antisepsis in wounds of
the brain, 118,

Avoiding the bulb of the urethra in external
urethrotomy, 322.

Axillary adenitis, suppurative, 185,

Bacillug of anthrax, 9g.

Balsam of Peru, dressing, 79: mixlure, 12,

Bandages, 40; plaster of Paris, 16; preparation
af, I1.

Bands and adhesions, intestinal obstruction from,
223

Base of appendix, ligating the, z50.

Base of skull, fracture of, 121.

Basins, 38.

Batting, cotton, 11.

Beeswax in checking hemorrhage from bone,
380,

Benzoated lard, 12.

Beta-eucaine, 53; dose of, 54; in strangulated
hernia, 280,

Bicarbonate of soda, 82.

Bichloride of mercury, 13,

Bile-peritonitis, aseptic, 208; septic, 298,

Biliary calculi, 264; large impacted, 271; re-
moval of, 250: soft, crushing, 271,

Biliary colic, 264.

Biliary fistula, 205,

Bladder, congestion of, after retention, 336;
drainage of, by siphonage, 325: incision of,
in suprapubic cystotomy, 324: in hernial con-
tents, treatment of, 278, 286; rupture of, 337;
rupture of, causes of, 337; suture of, 324, 329:
wounds of, communicating with rectum, repair
of, 300; wounds involving peritoneum, 337,
338; wounds involving peritoneum, abdominal
section for, 338; wounds of, kinds of perfurat-
ing, 337: wounds of, through rectum, 308,

Blank-cartridge injuries, 30.

Blindness from intraorbital tension, 367.
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Blood test by culture, So,

Blood-vessels injured by rifle (older arms), 32.

Bloody fAuid in hernia-sac, 281.

Bloody stool after abdominal injury, 196.

Blunt hook, 2.

Blunt uterine curette, g.

Boat-shaped cavity for drainage of bone in osteo-
myelitis, 104.

Body, foreign (see Foreign Body).

Bone cortex in acute osteomyelitis, 103.

Bone-cutting forceps, 7.

Bone, healing of, 67; rifle-wound of (older arms),
32;: wounds of, 0.

Bones oftenest affected by acute osteomyelitis,
100,

Bowels, moving the, after perforation of alimen-
tary tract, 205; after operation for acute
peritonitis, 303; after operation for acute
appendicitis, 257; after operation for rup-
tured ectopic gestation-sac, 361; alter opera-
tion for strangulated pelvic tumors, 357; alter
perforating wound of the rectum, 311; after
rectal injuries, 310; after relief of strangu-
lation, 217; when there is a wound of the
evehball, 374.

Brain, avoidance of chemical antiseptics in
wounds of, 118; concussion of, 117; drainage
of wounds of, 123; gunshot wounds of, 121;
gunshot wounds of, treatment of, 122; lacera-
tions of, treatment of, 120; operation for gun-
shot wounds of, 122; wounds of, prognosis in,
122,

Hroncho-pneumonia after gastrotomy and gastros-
tomy, L48.

Bronchus, foreign body in, 142.

Bubo (see, also, Adenitis, Femoral and Inguinal),
319; anti-syphilitic treatment of, 319; causes of],
318; mixed infection in, 319; operation for,
210.

Bulb, rubber, as tracheal suclion apparatus, 145;
urethral, avoiding the, in external perineal
urethrotomy, 322,

Bullet-forceps, 5.

Bullet, in the tissues of the neck, 135.

Bullet wound of larynx, 136,

Bullet wound of trachea, 136.

Bullets, lodged in the cranium, 122; method of

4w

ascertaining location of, 123; “ soft-nosed,” 23.
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Button sutures, 61; after abdominal section, 149,
195, 357; in cholecystotomy, 272; in operation
fur strangulated wmbilical hernia, 252,

Cecum, hinding the, 247, 248; gangrene of, treat-
ment of, 254; recognizing the, 248,

Uresarean section, 302.

Calcium monosulphide, g6.

Caleuli, biliary, 264 (ses, alzso, Biliary Calculi);
removal of, 270; salivary, exploration for, 126;
vesical and renal in the urethra, 326.

Calomel, 83; after operation for diffuse peritoni-
tis, 303; and digitalis, 88; in the constipation
of septicemia, 87.

Cancrum oris, 124,

Cannula and trocar, 6.

Cannula, for infusion, 6; tracheal, 141; tracheal,
ingertion of, 142.

Carbolic acid, 12; antidote for, 12; as disinfect-
ant in vulvo-vaginal abscess, 343: in disinfect-
ing stump of appendix, 250; solution of, 13, 41;
solution of, irrigations, 78; twenty per cent. in
abdominal sinuses, 352.

Carbonate of soda, 10, 40, 41.

Carbuncle, g7: oily dressings in, g8; operation
for, g7; treatment of, g7; treatment of, after
operation for, 98; wet dressings in, g8; of the
lip, 128; of the lip, operation for, 129.

Cardiac paralysis, 52.

Care of oral cavity after jaw operations, 128,

Carrying patient, manner of, 47.

Castor oil, 12,

Castration, dressing alter, 336;
cord, 335: stripping out tunica vaginalis in,
336; tyving funicular vessels in, 336.

Catgut, cliromicized, 14.

Catgut, sterilization of, 13, 14; time of absorption
of, 113.

Catheter, permanent, 310; permanent after suture
of wurethra, 320:
bladder, 337: toxemia, 84.

Catheterization, after operation for ischio-rectal
abscess, 314; after operation for prostatic ab-
scess, 333: retrograde, 323

Cauterization, in phagedena of vulva, 344; of
hstule, 205,

Cautery, actual, in phagedena of penis, 315; in
noma, 129; in noma vulve, 344.

for twist of the

permancnt in wounds of



392

Cavity, hu::.l-.-'.l'ta]n:t], for draining bone, 104.

Cellulitis, suppurative (see, also, Phlegmon), g1.

Cerebral compression, unconsciousness a sign of,
117.

Cerebral concussion, 117.

Cerumen, removal of, 375.

Cervical abscess from infected tonsil, 136; adeni-
tis, suppurative, 130,

Cervix, uterine, dilating the, 346.

Change ol dressings, indications for, 71.

heese-cloth, 10,

Chemical, antiseptic solutions, 12; antiseptics in
wounds of brain, 118,

Chemosis, 367.

Chest, drainage of, 187; penetrating wounds of
the, 181.

Chest-wall, contusions of, 182; wounds of, 181.

Chewing-gum for dryness of tongue, 304.

Child, care of the, after Coassarcan section, 363
extraction of, in Caesarean section, 363; nursing
by mother after Casarean section, 304,

Children, excision of knee in, 177.

Chill, 71; chloroform for, 86; following intrave-
nous infusion, 66; in acute septicemia, 83; in
wound infection, 75.

Chisel, opening skull with, 119.

Chiselling away outer cranial table, 353.

Chisels, .

Chlaride of zinc in abdominal sinuses, 352.

Chloroform, 44, 50; administration of, §1; anwes.
thesia, vinegar alter, 53; causing syncope, 52,
53: cyanosis, §2; dermatitis, 51; for chill, 86;
in appendicitis, 238; inhaler for, 44; stertor,
53; substitution of ether for, 53; syncope,
treatment of, 53.

Choice of room, 36.

(,'hulan;;f:i!.i.li, 264.

Cholecystotomy, abdominal support after, 274;
after-treatment, 272; button suture in, 272;
dressing after, 271, 272; examination of feces
after, 272; examination of urine after, 272; in-
cision for, 268; purse-siring suture in, 269;
second step, 270; time in bed after, 273; with
adhesions, 271; with local anwsthesia, 271;
without adhesions, 2!'}?.

Chromicized catgut, 14; in operation for appendi-
citis, 252.

Chronic appendicitis, 232,
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Chronic intussusception, 218,

Cicatrix, after carbuncle of the lip, 129; after
operation for mastoiditis, 381; osteomyelitis of
lower jaw, 128; suppurative epididymitis, 334.

Circumcision, 316; wet dressings in, 317.

Clamps, artery, securing vessel, 56,

Clear fluid from empyema of gall-bladder, 270.

Closing the abdominal wound, 149; in Casarean
section, 364; in operation for appendicitis, 252.

Closing the gastric wound, 149.

Closing the peritoneal wound in operation for ap-
pendicitis, 251.

Closing the wound, 61; in cut throat, method of,
133; in operation for sinus thrombosis, 385.
Closure of wounds, involving the skull, 120; of

cesophagus, 148,

Clot, extra-dural, 120,

Coagulated lymph in diffuse peritonitis, 302.

Cocaine hydrochlorate solution, §3; method of
employing in the eye, 372; poisoning, 53.

Cod-liver oil inunctions, 86.

Cold applications for the eye, 373.

Cold packs in high temperature of peritonitis,
304.

Colic, biliary, 264; uterine, after curetting, 347.

Collapse, 63; during operation for diffuse perito-
nitis, 300, 302; symptoms of, 63.

Collodion, ichthyol, g1.

Colon, differentiation from sigmoid flexure, 225;
wrrigation of, after colostomy, 228; neoplasm
of the, 228; opening the, 227, 228

Colostomy, 223; after-treatment, 229; dressing
after, 228; enemata after, 229; for imperforate
anus, 307; formation of spur in, 226, 228;
in intestinal obstruction, 229; in intestinal
paralysis, 217; irrigation of colon after, 228;
left-sided, 224, 229; opening the intestine in,
228; second step of, 227, 228,

Comminution, in compound fracture of the patella,
163; of bones, treatment of, 29,

Common cotton batting, 11.

Comparison of wounds by older and more modern
rifles, 32.

Complications, from adhesions after peritonitis,
305; in septicemia, 84.

Compound fracture, of elbow, 175; of femur,
extension in, 162; of femur, incisions in, 162:
of humerus, 161; of humerus, position in, 161;
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of leg, 162; of patella, 163; of patella, diag-
nosis of, 163; of skull, operation in, 118; of
skull, treatment of, 117; osteomyelitis from, 30.

Compound fractures, 27; drainage in, 29; dress-
ing of, 29; hemorrhage in, 28: plaster of Paris
dressing in, 29; suppuration in, 29: treatment
of, 27, 28.

Compression, cerebral, unconsciousness in, 117.

Concealed hemorrhage, 72,

Concussion, cerebral, 117,

Lune for ether, 43.

Congenital absence of anus, 306,

Congenital hernia, 288,

Congenital phimusis, operation for, 316.

Conjuined tendon, sutures through, in hernia op-
eration, 28g.

Ctrl1jul1Lt:t'a. wounds [}r, suture of, 365.

Constipation, in acute general sepsis, treatment of,

7: inacute sepsis, 83

Constrictor, elastic, 102; application of, before
amputations, 166; in amputation of the thigh,
167; in operation for felon, 160; for palmar
abscess, 160; for phimosis, 317; method of
applying, 166, 176,

Conire coup, 115,

Contusions, 24; entrance of infection in, 24.

Convulsion, enema after, 86,

Convulsions, in acute sepsis, 83, 86; in fulminant
appendicitis, 238.

Cord, spermatic, dissection of, from hernial sac,
288.

Cornea, after-treatment of, following removal of
foreign body, 373; examination of, with lenses,
371; foreign bodies in, 370; illumination in
examining the, 372.

Cortex of bone in acute osteomyelitis, 103.

Cotton, absorbent, 11, 40; thread, sterilization of,
14.

Counter-incisions in compound fracture of the
humerus, 161; in urinary infiltration, 334.

Counter-opening in ischio-rectal abscess, 313; in
orbital suppuration, 365; in phlegmon, 92; in
the thigh for pelvic abscess, 352.

Cranium, bullets within, method of locating, 123;
hemorrhage from the, manner of checking, 379;
manner of chiselling, 375; missile lodged within,
122; opening the, 384.

Crinoline, 15,
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Crushing soft gall-stones, 270,

Crutch, improvised, 312,

Culture from the blood, 8o,

Curette, uterine, blunt, g; af.lnlrp1 Q.

Curetting, and packing pelvic abscess, 349, 351;
lumen of tube in operation for ruptured pyosal-
pilm, 354; mucous meémbrane of the :,1|1|J-t:|1|1i3;,
2543 wf the wuteros, 344, 345; of the uterus,
alter-treatment wf, 347; orbital abscess, 360.

Cutthroat, 133; alter-treatment, I34: appearance
of, 133; arrest of hemorrhage in, 133; drain-
age of, 134; method of closing the wound in,
133; nutrition alter, 134; parts commonly in-
jured in, 133.

Cvanosis, chloroform, 52.

Cystic and common bile-duct olistruction, differen-
tial diagnosis of, 273.

Cystic duoct, exploration of, 271; obstruction of,
2[14; 5_1.'|I1|:-lu:|15 ol ;“:l’lﬂmh.‘“t obstruction -.-f,
=TS

Cystitis after wounds of Bladder or urethra, 310.

Cystutomy, suprapubic, 323; open treatment of
vesical wound, 325; retracting sutures in, 325;
siphunage apparatus after, 325.

Dangerous region of head, 115,

Deep cpigastric vessels in operation for appendi-
cilis, 244.

Dieep jugular vein, thrombaosis of, 128,

Deep sutures in operation for inguinal hernia, 283,

Dieeply placed adherent appendix, 253.

Definition of hernia, 278,

Deelivium, 83; in acute general sepsis, 87; in ap-
pendicitis as indication for operation, 239; in
appendicitis in the aged, 262; in peritonitis,
207.

Dentifrice, 82.

Dependent head position for operation, 131.

Depressor, vaginal, 9; improvised, g.

Dermatitis from chloroform, 51.

Desquamation in ervsipelas, o1,

Destruction by phlegmon of the neck, 136.

Detachment of appendix from ceecum, spontane-
ous, 232.

Diachylon plaster, 11.

Differential diagnosis of obstruction of cystic and
of common bile-duct, 2'}4.

Differentiation, between large and small intestine,
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247: between colon and sigmoid flexure, 225;
between typhoid fever and appendicitis, 262,
Diffuse abdominal infection from the appendix,
231; diffuse peritonitis, 272, 354; difluse acute
peritonitis, 205 (se¢ Acute Diffuse Peritonitis).

Digital exploration of abscess cavity, 138; digital
exploration of rectum, 308.

Digitalis and calomel, 88,

Dilation of the uterine cervix, 346.

Diilator, uterine, 9.

Diirect inguinal hernia, 294.

Director, grooved, 56,

Discharge, sanguinolent, in ruptured ectopic ges-
tation-sac, 359.

Disease, tracheotomy for, 143.

Diishes, sterilization of, 40.

Disinfection before herniotomy, 283; of appendix,
254; of appendix, stump of, 250; of eye-specu-
lam, 372; of field of operation, 43: of hands
and arms, 41; of patient, 43; of scalp, 114;
of septic incised wounds, 22,

Dissection, §4; of femoral vessels in operating
for femoral hernia, 203; with mousetooth-for-
Leps, 55-

Distention, abdominal, in peritonitis, 296; ab-
dominal, in typhoid perforation, 210; epigastric,
in peritonitis, 207.

Diuresis, alter alvdominal section, 206; aflter opera-
tion for appendicitis, 257; in acute general sep-
sis, 88; in septicemia, 82.

Diuretic, hot water as a, 258,

Diverticulum, Meckel's, 223.

Diivigion of sphincter ani, 313; incontinence of
feces after, 314.

Division of stricture in external urethrotomy, 322.

Dorsum of hand in phlegmon, 160,

Dose of beta-eucaine, 54.

Drain, removal of, 6o, 69, 367.

Dirainage, 59, 76; alter amputation at ankle, 174;

after excision of elbow, 177; after gastric per-

foration, 208; after intestinal sutare, 201: after |

operation for acute diffuse peritonitis, 299-300;
after operation for strangulated pelvic tumor,
357: after suture of patella, 164; after suture
of tendon, 158; after typhoid perforation, 211;
for suppuration beneath scalp, 115; in com-
pound fractures, 29; in gastrotomy, 150; in
operation for ectopic gestation, 360; in orhital
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suppuration, 368; in phlegmon, 92; in suppura-
tive epididymitis, 334: means of, 59; of abscess,
g5; of abscess of the neck, 138; of abscess
secondary after peritonitis, 305; of ankle joint,
113; of aseptic wounds, 68; of chest, 187; of cut
throat, 134; of elbow joint, 110; of gall-bladder,
271; of hip joint, 110; of iliac abscess from
appendicitis, 255; of joints by incision, 109;
of knee joint, 112-113; of liver abscess, 276;
of mastoid, 380; of orbital phlegmon, 367; of
orbital wounds; 365; of pelvic abscess, 349; of
pelvis, 203, 254; of peritonsillar abscess, 130;
of periurethral abscess, 331; of phlegmon, g2;
of phlegmon of neck, 139; of prostatic abscess,
333; of retropharyngeal abscess, 140; of scalp
wounds, 115; of septic incised wounds, 22; of
shoulder joint, 109; of stump alter amputations,
170; of subiammary abscess, 185; of suppurat-
ing juints, 108; of wounds, 60; of wounds in-
volving skull, 12; of wounds involving stomach,
1g7; of wounds of brain, 123; of wounds of
rectum, 310; of wrist joint, 110,

Drainage-tubes, 50; rubber, fenestration of, 6o,

L‘rraiu.s1 kinds of, 54.

Dressing, after Caesarean section, 364; after cas-
tration, 336; after cholecystotomy, 271, 272:
after circumcision, 316; after colostomy, 228;
after excision of elbow, 177; after excision of
knee, 179; after gastrostomy, 153; after opera-
tion for appendicitis, 252; after operation for
ectopic gestation, 361; alter operation for her-
nia, 286, 204; after operation for osteomyelitis,
105, 106; aflter operation for pelvic abscess,
352; after operation for strangulated pelvie
tumors, 3575 alter suture of patella, 164:
alter wounds of eyelids, 370; change of, after
operation for acute diffuse peritonitis, 3os;
change of, after operation for appendicitis,
259; change of, after operation for ectopic
gestation, 361; dry, 11, 12, 61, 106; exten-
sion, 111; for aseptic punctured wound, 193
indications for change of, 71; materials for,
10; of abdominal wound, 195; of compound
fractures, 29: of compound fracture of hu-
merus, 162; of compound fracture of radius
and ulna, 162; of penetrating renal wounds,
341; of septic incised wounds, 22; of stump
after amputation, 171; of wound after aperation
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for peritonitis, 299; of wound after cperation
for thrombosis of lateral sinus, 385; over cavi-
ties, 69; selection of the, 61; wet, 61; wet,
alter operation for appendicitis, 250; wet, after
operation for urinary infiltration, 334; wet, after
paraphimosis, 318; wet, in ischic-rectal alscess,
313; wet, in wounds of joints, 165,

Diressing-forceps, 4: gynecological, 5.

Diressings, 40; emergency, 11; oily, 12; steriliza-
tion by scorching, 62; rigid, 15; wet, 12,

Dirills in excision of knee, 175,

Diry dressings, 11, 12, G1.

“Dey tap™ in abdominal aspiration ul pelvie als-
scess, 351,

Duct, cystic, exploration of, 271; cystic, obstruc-
tion of, 2064.

Diulness, liver, in abscess, 275.

Dura, exploration of, in operation for mastoidilis,
380: incision of, 120,

Duration, of peritonitis, 297; of strangulated her-
nia, 278,

Duty of nurse after tracheotomy, 140,

Diwelling room, operating in, 36.

Ear and mastoid region, 375.

Ear, cerumen, removal feom, 375: hemorrhage
from, in fracture of skull, 117; irrigation of,
alter paracentesis, 376; speculum, 395.

Ear-drum, appearance of membrane in otitis, 375.

Earth, 11.

Elastic constrictor, 102; before amputations, 166;
hemostasis after, 50; in operation for felon, 160;
in operation for palmar abscess, 160; method
of applying, 176.

Elastic dressing after orbital phlegmon, 36q.

Elbow, compound fractures of, 175: drainage
after excision of, 177; excision of, 175; gun-
shot wounds of, 175,

Elbow joint, drainage of, 110.

Electric probe, 34; improvised, 33

Elevator, periosteal, 7.

Emboli in sinus thrombosis, 382,

Embolism, pulmonary, after operation for lateral
sinus thrombosis, 386,

Emergency dressings, 11.

Empyema of gall-bladder, 264; abdominal palpa-
tion in, 265; clear fluid in, 270; jaundice in,
265; operation for, 267 (see Cholecystotomy ).
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Empyvema of pleural cavities, 186; aspiration i,
186; drainage of, 187: tubercular, 15q.

Empyema of tvmpanic cavity, 375.

Enema aflter convulsions, 86,

Enemata, after abdominal wounds,
colostomy, 22q,

Enterostomy, for distention after operation for
peritonitis, 304; in intestinal obstruction, 216;
or colostomy in intestinal paralysis, 217.

Enterotomy, in intestinal obstruction, 216; in
operation [or peritonitis, 300,

Entozoa as cause of appendicitis, 230.

Enucleation of appendix from its peritoneal coat,
253

Epigastric vessels, deep, in operation for appendi-
citis, 244.

Erysipelas, 78, 00, 91, g3; of scalp, 114.

Ether, 43, 47; cone, 43.

Etherization, of aleoholic individuals, 48; pulse
during, 5o; stertor in, 503 tremor in, 48,

Eucaine, heta., 53; dose of, 540; in operation
for strangulated hernia, 250,

Evisceration, in operation for diffuse peritonitis,
3013 in operation for tvphoid perforation, 212,

Excision, of bubo, 319 (see Adenitis, Femoral and
Inguinal); of elbow, 175; of gastric uleer, 200;
of joints, 175; of knee, 177.

Excitement, stage of, in anwesthetization, 48.

Exploratory, incision in suspected fracture of
skull, 116; opening of skull in simple fracture,
121.

Extensgion apparatus in fracture of femur, 111, 162,

External iliac artery in operation for inguinal
hernia, 284,

External urethrotomy, division of the stricture,

1g6;  alter

322,

External jugular vein in operalion for lateral
sinus thrombesis, 352,

Extraction of foreign body, from Dbladder, 320;
from urethra, 327; (pin) from urethra, 329.

Extra-dural clot, 120,

Extravasation of urine, 330.

Extremities, the, 155; gunshot wounds of, 158,

Exuwdation, sercus, intracrbital, 367.

Eve, anmsthesia by cocaine, 372;
region, 365; cold applications, 373: examina-
tion of, 371: immobility of, in orbital exuda-
tion, 367; irrigation of, 373.

and orbital
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Evelid, turning the, 371.
Eye-speculum, 8; disinfection of the, 372.

Face, paralysis of, in fracture of skull, 117.
Facial vein, ligation of, 384; thrombosis of, 128,
Facies in appendicitis, 233

Fascia, healing of, 67.

Fecal fistula, 205; from appendicitis, 232, 254;
from intussusceplion, 221;
hernia, 283; from volvulus, 223,

Fecal impaction, 223.

Feeal odoe, at abdominal wound, 196; from con-
tents of hernial sac, 251.

Feces, examination of, after chulecystotomy, 272.

Feeding, after gastrostomy, 150, 153; rectal, 204.

Felon, 15g: incision for, 160,

Female, generative organs, 342; inguinal hernia
in, 292.

Femoral adenitis, 318,

Femaoral artery, method of compressing, 168,

Femuoral hernia, strangulated, 2932,

Femoral vessels, dissection of, in femoral her-
niotomy, 293; in thigh amputations, 169,

Femur, compound fractures uf: 162; incision in
osteomyelitis of, 103; sawing the, in thigh
amputation, 164.

Fenestration of rubber drainage-tube, 6o,

Fever, indirectly caused by the anasthetic, j0;
typhoid, causing a,]_'.-}u:mlii;il,i&, 230.

Field of operation, sterilization of, 43.

Finger, amputation of, 171; phlegmon of, 160.

Fistulze, after operation for mastoiditis, 381;
biliary, 205; bhiliary, secondary spuntanecus
opening of, 274; cauterization of, 205: [ecal
(see Fecal Fistula), from periurethral alscess,
330; intestinal, following strangulated hernia,

renal, 3415

from strangulated

283; pancrealic, 202; ureteral,
339; urcthro-rectal, 332.

Fixation forceps, 4, %; manner of using, 372.

Flame to sterilize instruments, tq.

I"'la]:s-,, in nmputatimh 1ﬁ5: necrosis of tense, 70;
sloughing of, 23; suture of, 23,

Flatus in peritonitis, 303.

Flexure, sigmoid, recognition of, 248.

Fluctuation, in abscess of liver, 275; in pelvic
ahscess, 348,

Fluid, character of, in empyema of gall-bladder,
270; for intravenous infusion, 64; hot saline in |
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hemorrhage from brain, 120; in acute diffuse
peritonitis, 295; in hernial sac, 279; in hernial
sac, bloody, 281,

Focus, septic, removal of, 8o.

Food, predigested, 151,

Foot, amputation of, 173; position of, after drain-
age of ankle, 113.

Fuot and hand, lacerations of, 139.

Forceps, alligator, 5: anatomical, 4;
bone-cutting, 7; bullet, 5; dressing, 4; fixation,
4+ 8; livn, 73 mousetooth, 4; thumb, 4.

Forearm, amputation of, 172.

Foreign body, abscess from, 26; encysting of, 26;
in bronchus, 142; in larynx, 141; in w@esopha-
fus, 147; in orbit, 365; in trachea, 41; In
rectum, 311; in urethra, 326; phlegmon from,
26; point of entrance of, 27.

Fuork as sharp retractor, 3.

Fracture, compound, of femur, 162; compound,
of humerus, 161; compound, of leg, 162; com-
pound, of patella, 163; compound, of radias and
ulna, 162; of pelvis with rupture of urethra, 330;
of pelvis with wound of bladder, 337;: of ribs,
182; ofskull, 115; of skull at base, 121; of skull,
ﬂm'ﬂ}MIIIHL 1 IS; of 51-;1.1", cliagnusiﬁ uf. 116: of
skull, inequality of pupils, 117; of skull, luss
of sense of smell, 117; of skull, loss of vision,
117: of skull, paralysis of face, 117; of skull,
signs of, 116; of skull, simple, operation, 120;
of skull, suspected, exploratory incision, 116}
of skull, swelling of vault of pharynx, 117.

Fractures, compound, 27.

Frictivn knot, 55,

Full-curved needles, 61.

Fulminant appendicitis, 237.

Fulminant peritunitis, 2g91.

artery, 4;

Furniture, arrangement of, 46; necessary for the
operation, 38,

Furuncle, 95: incision of, gb.

Furunculosis, general treatment of, 96.

Fused nitrate of silver in tracheal wound, 146.

Gag, mechanical, 10: method of using, 52;
wu:‘rdrl'l.. Q.

Gall-bladder, adhesions of, 266: aspiration  of,
269, 271; drainage of, 271; empvema of, cause
of, 204: empyema of, dangers of, 264.: Empyema
of, abdominal palpation in, 205: empyema of,
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clear fluid in, 270; empvema of, diagnosis of,
264 ; SNV e ol h"l.-rlur].' irf, 205 cmpyemsa
of, jaun:lice in, 2!35', empyema of, upr:mtim:
for, 207; gangrene of, 264, 2066, 271; inflamed,
appearance of, 268; inversion of mucous mem-
brane of, in cholecystotomy, 271; irrigation of,
2703 11}J|:Tﬁ|ij.; the, 270; |ml|m|.iun of, 207; per-
foration of, 264, 266, 271; removal of drainage
tube, 273; suturing of, 203, 268; wounds of, 203.

Gall-stones, 264.

Liangrene in intussusception, 221; of appendix,
230; of cecum, treatment of, 254,

Gangrene, of gall-bladder, 264, 266, 271 of intes-
tine, 217: of intestine in volvulus, of
tumor with twisted pedicle, 355.

Gangrenous intesling, 281; in strangulated hernia,
treatment of, 282; omentum, treatment of,
254: lissue in hernial sae, 286,

Cias, inodorous, in abdomen, 196,

Gas-pliers, 7.

Gastric operations, feeding by rectum aflter, 150.

Gastric  perforation, 196; suture of, 208; wall,
suture of, 149.

222;

Gastrostomy, 151; cone inverted into stomach,
154; dressing after, 153; feeding after, 153;
indications for, 148; second step of, 151; anws-
thesia in, 148; and gastrotomy, incision for,
149; broncho-pneumonia after, 148; drainage
in, 150; indications for, 148: operation of, 148.

Gauze, 10:; absorbent, 4o0; preparation of, 10}
sterile, 40: ring-pad, 268; wicks, 6o,

General toxemia from local infection, 79; treat-
ment alter fracture of skull, 121: in local infec-
tion, 79: of noma, 129; sepsis, 74.

Cienerative organs of the female, 342.

Gland, parotid, suppuration in, 124; submaxillary
salivary, operation for suppuration in, 125.

Glands, salivary, cause of suppuration in, 124;
diagnosis of suppuration in, 124; phlegmon
from, 126; treatment of suppuration in, 125,

Cilandular abiscess of the neck, 136.

Clobe, wounds of the, dressing of, 374.

Glyveosuria, 79.

Gouge, opening skull with, 119.

Cronges, O,

“ Grannie’s" knot, 58,
Granulation, healing by, 79: in tracheal wound, |
146.
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Granulation of wound after operation for appen-
ilicitis, 20,

Carass, 11,

Urooved director, 56.

Gunshot wounds, 30; treatment of, 32, 33: of
brain, 121; of brain, operation lor, 122; chest,
X-rays in, 181; elbow, 175; extremities, 158;
neck, 134: suppuration in, 135.

Gunshot wounds of skull, 117.

Giut (gee Intestine).

Catta-percha and gavze drain, action of, 254.

Gutta-percha tissue, 11; indications and contra-
indications for use of, 12; sterilization of, 191.

Gynecological dressing-forceps, 5.

Hairpin, as retractor, 3; in larvngotomy, 141.

Hand, after-treatment following phlegmon of,
161 ; dorsum of, in palmar abscess, 160; motion
after phlegmon of, 161; phlegmon of, 159; and
fuot, laceration of, 159.

Flands and arms, disinfection of, 41.

Head, dangerous region of, 115; surgery of, 114.

Headache in mastoiditis, 377.

Healing, after operation for imperforate anus,
307; after tendon-suture, time of, 158; aseptic,
67; by granulation, 79; of bone, 67; of fascia,
67; of ligament, 67; of skin, 67; of sutured
abdominal wound, time of, 260; of tendon, 67.

Heart-failure, chloroform, 53; in acute general
sepsis, 180,

Heel-flap in amputation at ankle, 173.

Hematemesis alter abdominal injury, 196

Hematoma, 24; incision of, 25; infected, abscess
from, 25; infected, phlegmon from, 25: of
valva, 342; puncture and aspiration of, 25.

Hematuria in renal injuries, 339: in ruplure of
the perineal urethra, 330.

Hemaophilia, 72.

Hemopneumothorax, 182,

Hemorrhage, after operation for osteomyvelitis,
106: concealed, 72; concealed, symptoms of]
72; from abscess-cavity, 138; from cranium,
checking. 379: [rom ear in fracture of skull,
117; from intercostal artery, operation to check,
182; from intestinal vessel, 1g94: from large
alilominal vessel, treatment of, 194; from large
vessel of neck, 135: from liver abscess, 276;

from meningeal vessel, 1195 from ruptured



ectopic pregnancy, 353; from rupture of pendu-
lous urethra, 330; from viscera, treatment of;
104; gastric, without perforation, symptoms of,
208; in compound fractures, 28; influenced by
deep jaundice, 267; internal, 72; internal, in
fracture of skull, 118; internal, svmptoms of,
72; into rectwmn, 307; intra-abdominal, treat-
mient uf, 1G4, pressure in case uf, 53; recurrent,
71, 72; recurrent, removal of dressings for, 72;
secondary, 79; subconjunctival, in fracture of
skull, 117; wurethral, from instrumentation, 320.

Hemorrhoids, thrombosed, 3143

Hemustasis, §7: after elastic constriction, 59
after opening lateral sinus, 385; in abdominal
gection, 193; in bleeding from cranium, 379;
in nephrectomy, 341; in operation for mastoid
disease, 378; in operations on scalp, 119;
intra-abdominal, 194; of stump, 170.

Hemostatic needle, 6.

Hemostatic suture, 58, go.

Hernia, abdominal, locations of, 279; after chole-
cystotomy, 274; after operation for appendi-
citis, 260; bladder in the, 278.

Hernia cerebri, 121, 124; treatment of, 121,

Hernia, congenital, 288; definition of, 278; femo-
ral, operation for, dissection of femoral vessels,
203; imguinal, direct, 204; inguinal, danger of
tight sutures in operation for, 290; inguinal,
oblique, strangulated, operation for, 283; in-
guinal, operation for cure of, deep sulures in,
288; inguinal, radical operation for, 287; oper-
ation for radical cure of, 279; other forms of,
204; percussion note of, 279; postural aid in
reducing, 279; strangulated, 278; strangulated,
artificial anus after, 283; strangulated, femoral,
292; strangulated, ice bag in, 279; strangu-
lated, intestinal fistula after, 283; strangulated,
palpation of, 279: strangulated, relieving con-
striction, 2864 strangulated, resection of bowel
in, 283; strangulated, symptoms of, 278; stran-
gulated, taxis in, 279; strangulated, treatment
of, 279; strangulated, treatment of gut of
doubtful viability, 281; strangulated, umbilical,
operation for, 280; strangulated, umbilical,
secondary suture of wound, 282; strangulate,
umbilical, open treatment of wound, 282:
strangulation of, cause of, 278; strangulation
of, duration of, 278,
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Hernial sac, bladder in, diagnosis and treatment
of, 286; bloody fluid ing 281; fecal odor from
contents of, 281; fluid in, 279; gangrenous
tissues in, 286; inflamed appendix in, 285; in-
testinal contents, 278; ligation of, 288; precau-
tions in ligating the, 288; purse-string suture
in ligating the, 288.

Herniotomy, 280; anwsthesia in, 280; disinfec-
tion before, 283; first dressing alter, 286; for
strangulated oblique inguinal hernia, 283; in-
fection, 75; inguinal, in the female, 292; in
the aged, 280; opening the sac, 284; radical,
in the old and feeble, 287; truss alter, 286.

Hip, extension dressing for, 111,

Hip-joint, drainage of, 110.

Hippocratic expression in peritonitis, 297.

Hook, blunt, 2.

Hot water, as a diuretic, 258; for nausea, 256;
in vomiting after operation for peritonitis, 304;
saline, in hemorrhage from brain, 120.

Hue of skin in arq]u:n.-:'l.iﬂil;'l!., 273,

Humerus, compound fracture of, 161; compound
fracture of, counter-incisions in, 161; compound
fracture of, dressing in, 162; osteomyelitis of,
location of incision in, 103.

Hydronephrosis from traumatic ureteral stricture,
339

Hydrostatic pressure in intussusception, 220,

Hygiene of mouth after osteomyelitis of jaw, 128,

Ice bag, 88; cap, 88,

Ichthyol collodion, gI.

Icterus, hemorrhage in, 267; in acute appendi-
citis, 233; in acute septicemia, 83; in empyema
of gall-bladder, 265; in liver abscess, 274; in
peritonitis, 206,

Iliac artery, external, in inguinal herniotomy, 28g.

Iliac region, method of palpating, 236.

Iumination in examining cornea, 372.

Immobilization, after suture of tendon, 158; in
compound lvacture of leg, 163.

Impacted, gall-stones, 271; object in cesophagus,
removal of, 148,

Impaction, fecal, 223.

Impassable urethral stricture, operation for, 320,

Imperforate anus, j06; colostomy for, 307; in-
testinal obstruction from, 306,

| Improvised crutch, 312,
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Improvised electric probe, 33.

Improvised retractors, 3.

Improvised vaginal depressor, o.

Incised wounds, accidental, 21; of joints, 165;
surgical, 21.

Incontinence of feces after section of sphincter
ani, 314.

Infarction, pulmonary, after operation for lateral
sinus thrombosis, 386.

Infection, 73; acute, the wound in, 75; acute
wound, 75 acute wound, lymph-nodes in, 76;
acute wound, treatment of], ?ﬁ: loeal and gen-
eral, 73; mild wound, 74; mild wound, treat-
ment of, 75; special forms of, go.

Inferior maxilla, acute osteomyelitis of, 126,

Inflammatory phimosis, 317.

Infusion cannula, 6.

Infusion, intravenous, 63, 88, 350; chill follow-
ing, 66; Hfuid for, 64; for anuria, 258; in
gastric hemorrhage, 200; rise of temperature
alter, 66.

Infusion, saline, rectal, 88,

Inguinal adenitis, 318,

Inguinal hernia, direct, 204; in the female, 292;
radical operation for, 287.

Inguinal herniotomy, incision for, 283,

Inhaler, for chloroform, 44; for ether, 43.

[nner table, fractures of, 116; removing the,
3584.

Inodorons gas within abdomen, 196,

Inspection of abdomen in intussusception, 219.

Instillations, ocular, 372,

Instrument, septic, 56.

Instruments, arrangement of, 41; for abdominal
section, 191; for intravenous infusion, 64; selec-
tion of, 2; sterilization of, 40; sterilization of,
by the flame, 19; sabstitution of, 1.

Intercostal artery, wounds of, 181,

Internal hemorrhage, 73; in fracture of skull, 118;
symptoms of, 72.

Intestinal fistule, after strangulated hernia, 283 ;
from appendicitis, 232.

Intestinal obstruction, acute, 213; by bands or
adhesions, 223; by tumors, 228, 358; causes
of, 213; colostomy in, 229; enterostomy in,
216; enterotomy in, 216; from imperforate
anus, job; operation for, 214; vomiting in,
214.

Intestinal paralysis, enterostomy or colostomy in,
217,

Intestinal perforation, typhoid, suture in, 211;
tranmatic, 195,

[ntestinal suture, 200; non-perforating, 201.

Intestinal vessel, hemorrhage from, 104.

Intestine, differentiating between large and small,
247; pangrene of, 217, 281; gangrene of, in
volvolus, 2225 indication for resection of, 198;
in hernial sac, 278; of doubtiul viability, 251;
paralysis of, 217; perforation of, due to discase,
210; prolapse of, during abdominal sectiom,
354;: prelapse of, through anus, 308; resection
of, 198, 217, 283; strangulated, appearance of,
281.

Intestines, protection of, during abdominal opera-
tions, 354, 356, 363

Intraabdominal hemostasis, 194.

Intraperitoneal, packings, 352;
phine in, 204.

Intravenous infusion, 63 (see Infusion, Intra-
venous).

Introduction, 1.

Intussusception, 218; anatomical forms of, 219;
artificial anus in, 221; exploration of rectum in,
220; pangrene in, 221; hydrostatic pressure in
reduction of, 220; operation for, 220; palpa-
tion of abdomen in, 219; recsuction of, 221;
resection of gut for, 222, reversed, 218,

Intussusceptum, 218,

Intussuscipiens, 218,

Inunctions, with cod-liver wil, 8G; with lanclin,
86,

Inversion of mucous membrane of gall-bladder in
cholecystotomy, 271,

lodoform intoxication, 26z,

Iris, prolapse of, 374.

Irrigation, antiseptic, 78; ocular, 372, 373, 374:
of abscess of liver, 277; of auditory canal after
paracentesis, 376; of colon alter colostomy,
228: of gall-bladder, 270; of infected joints,
109; of pertoneal cavity in acute diffuse peri-
tonitis, 301; through vein, in operation for lat-
eral sinus thrombosis, 385; wvesical, in pene-
trating renal wound, 341.

Irrigations, with carbolic solutions, 78; with lysol
solutions, 78,

Ischio-rectal abscess, 311;: counter-opening for,

trauma, mor-
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313; interference with urination by, 312; op-
eration for, 312; urinary retention after opera-
tion for, 314.

Isthmus of ‘t|1_'g.'rE1Jit| I}U{lj', 144.

Jaundice (see Icterus).

Jaw, acute csteomyelitis of, 126; acute osteomyeli-
tis, :riu,:raliml for, 127.

Joint, ankle, drainage of, 113; aspiration of, 108
elbow, drainage of, 110; hip, drainage of, 110;
hip, extension dressing for, 111; knee, drainage
of, 112, 113; shoulder, drainage of, 109; treat-
ment of, when adjacent to ostecmyelitic fucus,
104, 105; wrist, drainage of, 110.

Joints, drainage of, 108; excision of, 175; incised
wounds of, Il’:r_;; incision and drainﬂ.ge of, 1093
indications for resection and excision of, L75;
irrigation of, 100; lacerations of, 165; punc-
tures of, 164: resection of, 1753 wounds in-
wvolving, I104.

“ Jug handle " appendix, 232.

Jugular vein, appearance of, in thrombosis of
lateral sinus, 383; incision for ligation of, 382;
opening the, in operation {or lateral sinus throm-
bosis, 385; passing ligature around, 383,

Kidney, blunt injuries to, 335: blunt injuries to,
abdominal section for, 340; blunt injuries to,
diagnosis of, 339; blunt injuries to, hematuria
in, 339; blunt injuries to, shock from, 339:
penetrating wounds of, 341; penetrating wounds
of, dressings in, 341; penetrating wounds of, ir-
rigation of bladder in, 341; penetrating wounds
of, suprapubic cystotomy in, 341; movable, with
twisted pedicle, 355; rupture of, 330.

knee, amputation at, 174; drainage of, 112, 113,
164; drainage of, after suture of patella, 164;
excision of, 177; excision of, dressing after, 170;
excision of, drills in, 178; excision of, oedema
after, 180,

Ixnives, 2,

Knots, 53,

Labor, complicated by appendicitis, 261.

Lacerated wounds, 22,

Laceration, of brain, 120; of foot, 159; of hand,
159; of joints, 165; of scalp, 114; of scrotum
and penis, 22,

INDEX

Lanolin, 12, 79; inunctions, 86,

“ Laparotomy straps,” 196.

Laryngotomy, 141; hairpins in, 141.

Larynx, bullet wounds of, 136; foreign body in,
141.

Lavage of stomach, before anmsthesia, 240; be-
fore operation for intestinal obstruction, 215;
before operation for strangulated hernia, 280;
for postoperative vomiting, 256; in perntonitis,
393

Leaves, 11.

Left colostomy, 224, 220.

Leg, amputation of, 174; compound fracture of,
162

Lids, dressing after wounds of, 370; suture of
wounds of, 370; wounds of, 369.

Ligament, healing of, 67; round, in operation for
inguinal hernia, 202.

Ligation of vessels, §7.

Ligature, mass, 53,

Lime-water and milk, 86.

Lines for abdominal section, 193.

[,icn-fu[uc|}5, i substitute for, 7.

Lip, carbuncle of, 128; operation for, 129.

Liver abscess, 274; anatomical forms of, 274;:
anterior incision for, 270; aspiration of, 275;
causes of, 274; drainage of, 276; fuctuation
in, 275; hemorrhage from, 276; irrigation of,
277: jaundice in, 274: operation for, 275:
operation in two steps, 276; packing the cavity,
276; resection of ribs in, 275; secondary to
appendicitis, 231; ftreatment after operation,
2%6.

Liver, dulness in hepatic abscess, 275.

Local anamsthesia, 53; in cholecystotomy, 267;
in herniotomy, 280,

Local and general infection, 73.

Locations of abdominal herniwe, 270,

Longitudinal striation, relation of, to appendix,
249.

Long sigmoid flexure, 225,

Lung, wounds of, 181,

Lymph, adhesions of, 236.

Lymphangitis, 76.

Lymph-coagula in acute diffuse peritonitis, 203,
e

Lymph-deposit on appendix, 249.

Lymph-nodes, in acute wound infection, 76; in-
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flamed, from mastoiditis, 377; inflamed, from
vulvo-vaginal aliscess, 34 3; mesenteric, in typhoid
fever, 202,

Lysol irrigations, 78.

Lysol solutions, 13.

Malaria, 71.

Male generative organs and the urinary system,
316,

Malignant pustule, gg.

Mallet, 7.

Marked gauze packings in abdominal section, 354.

Massage, after nerve suture, 158; after tendon
suture, 155,

Mass-ligature, 55.

Mastitis, acute suppurative, 154.

Mastoid cells, opening the, 380.

Mastoid, drainage of, 380; opening the, 378; ten-
derness, in median otitis, 375,

Mastoiditis, acute, 376.

Maxzilla, inferior, acute osteomyelitis of, 126;
operation for osteomyelitis of, 127.

Meat juice, BG.

Mechanical gag, 10,

Meckel's diverticulum, 223.

Meningeal irritation in acute mastoiditis, 377.

Meningeal vessel, hemorrhage from, 110,

Mercurial plaster, gI.

Mercury, bichloride of, 13

Mesenteric  lymph-nodes, enlarged, in typhoid
fever, 202,

Mesentery, suture of, 201.

Mesentery or omentum, treatment of slit in, 222,

Mesoappendix, 231; ligation of, z50; short, 253.

Mesacolon, short, 253; abscess of, from appendi-
citis, 231, suppuration in, 23I.

Metastases in appendicitis, 231.

Metastatic abscess, 80, 82, 84: treatment of, 82,

Metastatic abscesses accompanying acute mastoid-
itis, 377.

Mild septicemia, 81; treatment of, 75.

Mild wound infection, 74.

Milk and lime-water, 86,

Missile lodged in the cranium, 122.

Mixed infection in bubo, 319 (se, also, Adem-
tis).

Modern rifles, comparison of injuries with those of
older weapons, 32.
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Monosulphide of calcium, gb,

Morphine, after appendicitis operation, 256; after
intraperitoneal injury, 204.

Motion, in alter-treatment of phlegmon of hand,
161; in spite of severed tendons, 156,

hluusetuuth-l’utcu;is, 4; disseclion with, 55.

Mouth, care of, after operation for osteomyelitis
of the jaw, 128; care of, in septicemia, 82.

Mouth-wash, 128,

Movable kidney with twisted pedicle, 355.

Moving bowels, after operation for acute diffuse
peritonitis, 303; alter operation for appendicitis,
2z57: after operation for ectopic pregnancy,
361; after operation for strangulated pelvie
tumor, 3573 after perforating wound of rectum,
311; after perforation of alimentary canal, 205;
after rectal injury, 310; after relief of strangula-
tion, 217.

Moving the patient, methods of, 47.

Multiple abscesses in suppurative orchitis, 335.

Multiple enterctomy in operation for acute diffuse
peritonitis, 301.

Marcosis, apnoea in, 50; pupils during, 49; rec-
ognition of, 48; spasm of glottis in, 50; vomit-
ing in, 50.

Nausea, hot water for, 256; persistent, after
abdominal section, 205; persistent, after opera-
tion for strangulated pelvic tumor, 353.

Neck, abscess of, anmsthesia in operation for,
137; abscess of, apncea from, 136; abscess of,
drainage of, 138; abscess of, glandular, 136;
abscess of, incision for, 137; abscess of, per-
foration of blood-vessel in, 136; bullet in the
tissues of, 135; gunshot wounds of, 134; gun-
shot wounds of, probing, 135; gunshot wounds
of, suppuration in, 135; hemorrhage from large
vessel of, 135; operations on, position of the
patient, 138; phlegmon of, 136; retropharyn-
geal abscess, incision from the, 139; wounds of
the, 133.

Mecrosis, of rib, 184; of tense ﬂﬂ.[‘.lﬁ-. 7.

MWeedle, hemostatic, 6.

Needle-holder, 5.

Needle prick, accidental, 21.

Needles, 6.

Neoplasm of colon, 225,

Neoplasms obstructing intestinal canal, 229.
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Nephrectomy, in renal injuries, 341; resection of
ureter in, 341.

Nephrotomy in renal injuries, 340.

Nerve and tendon, severed, 155.

Nerve, diagnosis of divided, 155; restoration of
function of, after suture, 158; sciatic, shorten-
ing in thigh amputations, 169; suture of, 158;
ulnar, in resection of elbow, I}'ﬁ-

Nerve suture, massage after, 153.

Nowma, 129; cautery in, 120; vwiow, 344,

Nonperforating intestinal sutures, 201,

Nurse, duty of, after tracheotomy, 146.

Nutrition after cat throat, 134.

Nutritive enemata alter operation for peritonitis,
303

Obliterating appendicitis, 232.

Obstipation in peritonitis, 207.

Obstruction, intestinal, acute, 213; intestinal,
caused by tumors, 228; intestinal, causes of;
213; intestinal, colostomy in, 229; inteslinal,
enterotomy in, 216; intestinal, enterostomy in,
216; intestinal, from impaction of pelvic tu-
mors, 358; intestinal, from imperforate anus,
3ob; intestinal, operation for, 2r4; intestinal,
treatment of, 214; intestinal, vomiting in, 214.

Obstruction of eystic duct, 264: and of common
duct, differential diagnosis, 273.

Ocular immobility in orbital exudation, 367.

Oidor, fecal, at abdominal wound, 196; fecal, from
contents of hernial sac, 281.

CFdema after excision of knee, 180,

(Fsophagotomy, 147; thyreoid body in, 148,

(lsophagus, closure of wound of, 148; foreign
bodies lodged in, 147; removal of impacted
object from, 148; wounds of, 134.

Oiled paper, 12.

Oiled silk, 12.

Oily dressings, 12.

Omental cavity, lesser, in acute diffuse peritonitis,
joz.

Omentum, ablation of, 281; gangrenous, treat-
ment of, 254; infected, treatment of, 254; liga-
tion of, 281; masses of thickened, 236; or
mesentery, treatment of slit in, 222: throm-
bosed, treatment of, 254; wrapped about ap-
pendix, 250,

Open treatment, of abdominal wound in suppura-
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tive appendicitis, 255; of herniotomy wound,
286.

Operating gown, substitutes for, 41.

Operating in a dwelling room, 36.

Operating table, 38; position of, 46.

Operation for abscess of liver, 275.

Operation for abscess of neck, 137,

Operation, for abscess of tongue, 132; for acci-
dental wounds of uterus, 344

Operation for acute diffuse peritonitis, 298; ab-
dominal support after, 305; alter-treatment,
302; calomel after, 303; change of dressings
after, 305; cleansing pelvis in, 299; collapse
during, 300, 302; dressing the wound, 29q,
300; enterostomy for distention after, 304;
enterostomy during, 300; irrigation of peri-
toneal cavity during, 301; precautions in evis-
ceration during, zo01; removal of cause, 2gq;
secondary abscesses alter, 304 ; secondary suture
aflter, 305; stimulation after, 303; temporary
packings during, 300; wound-treatment, 305.

Operation for, acute intussusception, 220; for
acute osteomyelitis, 101.

Ulu:'ra!.iull for appendicitis, 239; change of dress-
ings after, 259; closure of abdominal wound,
252; granulation of the wound, 260; hernia
after, 260; indications for, 238; peritoneal
suture, 244; pus in, 252; secondary abscess
after, 260; secondary suture, 250; treatment of
infected omentum, 254; vomiling alter, 256;
when labor is imminent, 261.

Operation for, axillary abscess, 185; bubo, 310;
carbuncle, 97: carbuncle of lip, 129; curetting
uterus, 345; empyema of gall-bladder, 267, 271;
empyema of pleural sac, 187; fecal impaction,
“223; foreign bodies in the tissues, 263 foreign
bodies in the urethra, 326; fracture, com-
pound, 27; fracture, compound, of skull, 118;
gunshot wounds of brain, 122; hemorrhage,
gastric, 200; hemorrhage, intercostal, 182; her-
nia, femoral, 292; hernia, inguinal, in female,
292; hernia, inguinal, oblique, strangulated,
283: hernia, umbilical, strangulated, 280; iliac
abscess, 255; impacted pelvic tumors, 358; im-
passable urethral stricture, 320; imperforate
anus, 300; intestinal obstruction, 214; intra-
orbital tension, 368; ischio-rectal abscess, 312;
ischio-rectal aliscess, catheterization after, 314;
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kidney injuries, 340; lateral sinus thrombosis,
382; liver abscess, 275; liver abscess, in two
steps, 276; mastitis, suppurative, 184; mas-
toiditis, 377; osteomyelitis of lower jaw, 127;
palmar abscess, 160; paraphimosis, 317; pelvic
abscess, abdominal, 351; pelvic abscess, through
vagina, 348; pelvic tumor, 356; penetrating
abdominal wounds, 190; perferating ulcer of
stomach, 207; perforation of stomach, 197;
peritonsillar abiscess, 130; periurethral abscess,
331; phimosis, congenital, 316; phimosis, in-
Hammniatory, 317; prostatic abscess, 332; renal
injuries, 340; ruptured eclopic pgestation-sac,
359: rupture of pendulous wrethra, 330; rup-
ture of perineal urethra, 331; rupture of
prosalpinx, .353: suppurative mastitis, 184:
suppuration in parotid gland, 125; suppuration
in submaxillary gland, 125; thrombosed hem-
orrheids, 314; twist of spermatic cord, 335;
typhoid perforation, 211; wurinary infiltration,
334; volvalus, 222 vulvo-vaginal abscess, 343;
wounds of ureter, 330; wounds of rectum, 3o8.

Operation involving abdominal cavity, 1go.

Operation, necessary furniture for, 38; necessary
utensils for, 38; number of assislanls necessary
for, 45.

Operator and assistants, 41; disinfection of, 41.

Opiates after Ceesarean section, 364.

Opium in appendicitis, 238.

Oral hygiene in septicemia, 82,

Orbit, accidental wounds involving, 365; foreign
body in, 365; wounds involving, suture of, 365,

Orbital abscess, manner of opening, 368.

Orrbital phlegmon, 367.

Orbital suppuration, evacuation and drainage in,
367

Orbital wounds, drainage of, 363.

Orchitis, suppurative, 335.

Orthoform, 13, 24, 76, 314; in furuncles, gb.

Osteomyelitis, acute, 99; acute, alter-treatment
following operation, 107; acute, amputation,
107; acute, bone cortex in, 103; acute, hones
oftenest affected by, 100; acute, operation for,
101; acute, periosteum in, 103; acute, wet dress-
ings after operation for, 106; boat-shaped cav-
ity for drainage, 104.

Osteomyelitis, dressing after operation for, 105,
106; from compound fracture, 30; of femur,

location of incision in, 103; of humerus, loca-
tion of incision in, 103; of inferior maxilla,
operation for, 127; of radius, location of in-
cision in, 103; of tibia, location of incision in,
t03; of ulna, location of incision in, 103,

(Hitis, acute median, suppurative, 375; treatment
of, j;lt},

Outer table of cranium, chiselling away the, 383.

Chvary, removal of, in operation for ruptored pyo-
salpinx, 353.

Packs, cold, for high temperature, 304.

Packing cavity of liver abscess, 276,

Packing wound, 61.

Packings, abdominal, 215, 354; removal of, 259,
361.

Pads for sponging, 40.

Palmar abscess, 160,

Palpation, of abdomen, in appendicitis, 234, 235;
of abdomen, in anwsthesia, 215; of abdomen,
in empyema of gall-bladder, 265; of abdomen,
in intussusception, 219; of right iliac fossa, 236;
of strangulated hernia, 279; rectal, in prostatic
abscess, 332,

Panaritiom, 159.

Fancreas, wounds of, 202,

Pancreatic fistula, zoz.

Paracentesis of tympanic membrane, 376.

Paralysis, cardiac, 52; facial, in fracture of skull,
117; of intestine, 217, 296,

Paraphimosis, 317.

Parotid gland, suppuration in, 124.

Pasteboard splint, 15.

Patella, compound fracture of, 163; drainage after
suture of, 164,

Patient, disinfection of, 43.

Pedicle, ligation of, in operation for ectopic ges-
tation, 360; in operation for pyosalpinx, 353;
in operation for tumor with twisted pedicle, 3506.

Pelvic abscess (see Alscess, Pelvic),

Pelvic tumors with twisted pedicle, 355.

Pelvis, drainage of, 203, 254, 299; clevation of,
324, 353, 350

Pendulons urethra, rupture of, 330.

Penetrating wounds, of abdomen, 190; of chest,
151,

Penis, phagedenic ulceration of, 318,

l’crc.ussiun note of hernia, 279.
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Perforating inlestinal suture, 200.

Perforating uleer of stomach, 206,

Perforation, of alimentary canal, by disease, 206;
of alimentary canal, movement of bowels after,
205; of blood-vessel in abscess of neck, 136;
diagnosis of, in typhoid fever, 210; of gall-
bladder, 264, 2066, 271; of intestine from
typhoid, operation for, 211; of intestine, trau-
matic, suture of, 198; of posterior gastric wall,
208; of rectum, 307; of rectum, from ischio-
rectal abscess, 312; of stomach, 196; of stomach,
causing peritonitis, 197; of stomach, suture of,
208; of vermiform appendix, 230; ol viscera,
traumatic, 1gh.

Periappendicular abscess, 253.

Perineal drainage in bladder wounds, 338.

Permeal external 1LrL't|1ruchl'n}', 320; arrangement
of assistants 1, 321,

Perineal section, for periurethral abscess, 331;
for rupture of urethra, 331; for urinary infiltra-
tion, 334.

PMerineal urethra, rupture of, 330.

Periosteal elevator, 7.

Periosteum in acute osteomyelitis, 103.

Peristalsis, reversed, in peritonitis, 206,

Peritoneal irritation, 355.

Peritoneal packings, 353.

Peritoneal reflection in suprapubic evstotomy, 324.

Peritoneal saline irrigation, 36o.

Peritoneal wouned, closure of, in app::n{li::itis, 251.

Peritoneum, appearance of, in roptured ectopic
gestation-sac, 360 ; protection of, from infection,
246, 240; rents in visceral, suture of, j02;
wounds of, connecting with rectum, 308,

Peritonitis, abdominal distention in, 206 acute
asthenic, 206 ; acute diffuse, 295, 293, 204, 300;
acute diffuse, calomel after operation, 303 ; acute
difiuse, complications aflter recovery from, 305 ;
acute diffuse, irrigation of abdomen in, 3o1;
acute difluse, lesser omental cax'it]r, 302 ; acuke
diffuse, lymph-coagula in, 295, 302 ; acute diffuse,
operation for, 205 ; acute diffuse operation, en-
terotomy in, 300; acute diffuse operation, mov-
ing bowels alter, 303; acute diffuse, second-
ary abscesses after apparent recovery, 305;
biliary, 298; complicating appendicitis, 255;
complicating ruptured ectopic gestation-sac,
359; diffuse, 272, 354; diffuse, from appendi-
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citis, 237 ; epigastric distention in, 297; flatus
in, 303; foul vomitus in, 296; from gastric per-
foration, 197; from nl]:llu.rl.'d pyosalpinx, 352;
from twist of pedicle of abdominal tumor, 355;
fulminant, 296 ; Hippocratic expression in, 297 ;
icterus in, 296 ; rectal tube in, 303; vomiling a
sigrn of, 257,

Peritonsillar abscess, 129, 130.

Periurcthral abscess, 331 ; stricture following, 332.

Feruvian balsam dressing, 70.

Phagedena, of penis, 318; of vulva, 344.

Pharynx, swelling of vault of, in fracture of skull,
117,

Phenol, 12,

Phimosis, congenital, 316; inflammatory, 317.

Phlebitis, jugular, 385.

Phlegmon, g1; counter-openings in, g92; from
foreign body, 26 from infected hematoma, 25;
from rupture of abscess, 93; from suppuration
of salivary glands, 126; of hand, 159; of hand,
motion after, 161; of neck, 136; of neck,
drainage of, 139; perineal, from ruptured ure-
thra, 331.

Phonation with trachea-tube in place, 145.

Photophobia, 370, 373.

Pillow, preparation of; 38

Pin in male urethra, 32q.

Placenta, extraction of, in Caesarean section, 364.

Plaster, diachylon, 11; mercurial, 91 ; of Paris
bandages, 16 ; of Paris dressing after cut throat,
134 of Paris in compound fractures, 29; of
Paris splint, removable, 113, 162; of Paris
splint, removal of, 16, 17.

Pleura, accidental wounds of, in operation for liver
abscess, 275; wounds of, 181,

Pleural cavities, drainage of, 187 ; empyema of,
186,

Pneumohemothorax, 182.

Pneumonia after tracheal wounds, 134,

Pocket-knife, 2.

Poisoning, cocaine, 53 ; iodoform, 262.

Position for cesophagotomy, 147.

Position of, patient’s arms during narcosis, 49;
stump after operation, 171; uterus in pelvic
abscess, 347; bed after abdominal irrigation for
peritonitis, 301; operating table, 46.

Position of patient, for operation on neck, 137,
138; for operations about jaw, 127; for opera-
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tions about kidney,
prostatic abscess, 332; during removal of for-
eign body from cornea, 372; during suture of
conjunctiva, 365 ; with head dependent, 131.

Posterior auricular artery in operation for mas-
toiditis, 378,

Postural aid in reducing hernia, 279.

Posture in ]:lcril,-.l.niti:;1 297.

Potato cutter as substitute for sharp spoon, 6.

Poultice, 76, 304, 310, 348, 350.

Powder marks, removal of, 30.

Predigested fuod, 151,

Pregnancy, complicated by appendicitis, 261;
signs of, in ectopic gestation, 359.

Preparation of, bandages, 11; catgut, 13; chro-
micized catgut, 14; gauze, 10; room, 3I;
Sponges, 14.

Preparations, for abdominal section, 191; for an-
msthesia, 40,

Prepuce, ablation of, 316,

Prick of needle, accidental, 21.

Primary incision, the, 54.

Probe, 4; electric, 34; electric, improvised, 33:
improvised wire, 4.

Probing gunshot wounds, 135.

Probing sinuses, 77.

Prolapse, of gut through rent in rectum, 308; of
iris, 374; of viscera.in operating for pelvic
abscess, 352.

Prostate, enlarged, retention of urine from, 330.

Prostatic abscess, 332.

Protection of peritoneum from infection, 246, 249.

Protrusion of globe in orbital exudation, 367.

Pseudo-membrane in trachea, 145.

Pulmonary emhbolism after operation for sinus
thrombuosis, 386,

Puncture andd n.t'.p'tr:,l.lim'l. of hematoma, 25,

Puncture of joints, 164.

Punectured wounds, aseptic, 19; doubtful, 20; in-
r{:ctutl, 20, x

Pupils in narcosis, 49.

Pupils, inequality of, in fracture of skull, 117;
irregularity of, in mastoiditis, 377.

Purse-string suture, in cholecystotomy, 260; in
ligating hernial sac, 288; in stomach wall (gas-
trostomy), 152,

Pus, in acute asthenic peritonitis, 298; in appen-
dicitis, en:alasulatm], 231; in appemlicitis, 252.
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340; for operation I'u:urI Pustule, malignant, gg.

Pylephlebitis, 274.
Quinsy, 129; operation for, 130.

Radical cure of hernia (see, also, Hernia and
Heeniotomy), 279; in aged and feeble, 287;
inguinal, 287.

Radius, and ulpa, compound fractures, 162; loca-
tion of incision for osteomyelitis of, 103,

Recovery alter appendicitis without operation,
232

Rectal alimentation, zo4.

Rectal examination for abscess, 3035, 347.

Rectal feeding, 204.

Rectal feeding aflter gasiric operations, 150,

Rectal feeding in acute sepsis, 84.

Rectal injuries, moving bowels after, 310.

Rectal palpation in prostatic abscess, 332,

Rectal perforation, 3o7.

Rectal speculum, 8, 11; substitutes for, 8, 10,

Rectal tampon-sponge, 312,

Rectal tampon-tube, 313,

Rectal tube in peritonitis, 303.

Rectal wall, perforation of, 307.

Rectal wouneds into bladder or urethra, 300; into
ischio-rectal regions, 310; into vagina, 308,
Rectum, abdominal section for wound of, 310;
and anus, 300; 1Ejgilal examination of, 3:]5; EX=
ploration of, in suspected intussusception, 220;
foreign bodies in, 311; hemorchage into, 307;
rupture of appendicular abscess into, 232;

wounds of, operation for, 308,

Recurrent hemorrhage, 71, 72.

Reduction, apparent, of hernia, 280; of intus-
susception, 221.

Reflection of peritoneum in suprapubic cystotomy,
324-

Remission, in peritonitis, 297; of pain after rup-
ture of appendix, 234; of pain in appendicitis,
238,

Remaovable plaster of Paris splint, 113, 162,

Resection, of intestine, 198, 217, 221, 222, 22q,
283; of joints, 175; of rib, 183; of rib in liver
abscess, 275; ol urcter in nephrectomy, 341,

Restraining siruggling patient, 48,

Retention, of urine after operation for ischio-rectal
abscess, 314; of urine from stricture, 320.
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Retraction, of abdominal wound, 249; of cut ends | Scar, after carbuncle of lip, 129; after operation

of tendon, 1565 of edges of wound, 54, 55.
Retractor,

Ilunt, large, 2;

blunt, improvised from spoon, 33

blunt, medium-=sized, 2; sharp,
medium-sized, 2; sharp, impnwiﬁurl, 3

Retrograde catheterization, 323.

Retropharyngeal abscess, 139; aspir:xl.iun nf, 140,

Reversed intussusceplion, 218,

Reversed peristalsis in peritonitis, 26,

Rib, necrosis of, 184; resection of, 183, 275, 330.

Ribs, fracture of, 152,

Rifle, injuries of blood-vessels (older arms), 323
projectiles, flight of, 31; wound of bone (older
arms), 32,

Rigid dressings, 15, 16; after cut throat, 134.

Rigidity, abdominal, in peritonitis, 2g96.

Ring-pad of gauze, 268,

Ring, umbilical, excision of, 282.

Eoller bandages, 40.

Rongeur in cranial operations, 120,

Room, choice of a, 36; preparation of the, 36.

Round ligament in herniotomy, 292,

Rubber adhesive plaster, 11.

Rubber bulb as tracheal suction apparatus, 145.

Rubber tube as constrictor, 102,

Ruptared ectopic gestation-sac, 359 ; vaginal ex-
amination in, 358

Ruptured pyosalpinx, diagnosis, ete., 352; opera-

tion for, 353

Saline infusion (see, also, Infusion, Intravenous),
72: in hemorrhage from stomach, 2o0g9; in-
travenous, 63, 258; intravenous, rise of tem-
perature after, 66; rectal, 88

Saline solution, 12,

Salivary caleuli, l‘_'x]slnmliun for, 126,

Salivary glands, suppuration in, 124; treatment of
suppuration in, I25; suppuration in, trache-
otomy in, 126.

Sanguinolent discharge in ruptured ectopic gesta-
tion-sac, 350.

Sawdust, 11.

Saws, 7.

Scalp, disinfection of, 114; erysipelas of, 114;
operations on, hemostasis, 119; suppuration
under the, 115,

Scalp wounds, drainage of, 115,

Scalpels, 2.

fur osteomyelitis of lower jaw, 128; atrophy of,
68; depressed, alter operation for mastoiditis,
381.

Sciatic nerve, shortening, in thigh amputation,
104,

Scissors, 2.

Secroll-saw, 7.

Scrotum and penis, lacerations of the skin of, 22.

Secondary  abdominal exploration  because of
vomiting, 2c6,

Secondary abdominal suture, after operation for
ectopic gestation, 301.

Secondary abscess, after apparent recovery from
acute diffuse peritonitis, 305.

Secondary abscesses, after operation for acote
diffuse peritonitis, 304; after operation for
appendicitis, 2060; alter operation for lateral
sinus thrombaosis, 386,

Secondary hemorrhage, 79.

Secondary opening of biliary fistule, 274.

Secondary suture, 171; after operation for acute
diffuse peritonitis, 305; alter operation for
appendicitis, 256; of wound after operation for
strangulated umbilical hernia, 282,

Sense of smell, loss of, in fracture of skull, t17.

Sepsis, 18; alter compound fracture of patella,
164; after operation for sinus thrombosis, 386;
character of, in retention of putrid matter within
the uterus, 345; clinical type of, in estimating
danger of peritonitis, 302; continued after op-
eration for mastoiditis, 381; from knee, ampu-
tation of thigh for, 164; from retention of urine,
336; from wounds of bladder, involving peri-
toneum, 338; general, 74: in asthenic acute
peritonitis, 208; of liver abscess, 274; in mas-
toidins, 377; in orbital suppuration, 367; in
prostatic abscess, 332; in sinus thromhosis, 382;
in urinary infiltration, 334; in vulvar hematoma,
342; urethral, 84-85; urine of, 257.

Sepsis, acute general, convulsions in, 86: delirium
in, 87; diuresis in, 88; heart failure in, So;:
intravenous saline infusion in, 88; suppression
of urine in, 88; constipation in, 87.

Sepsis, acute, in peritonitis, 207.

Septic focus, removal of, 8o.

Septic incised wounds, disinfection of, 22,

Septic matter in the uterus, 344.




INDEX

Septic peritonitis from perforation of uterus, 344.

Seplic wounds, wet dressings in, 62,

Septicemia, %0; acute, cause of death in, 84:
acule, constipation in, 83; acule, convulsions
in, 83; acute, icterus in, 83: acute, rectal feed-
ing in, 84; acute, temperature in, 83; acute,
urine in, 83; care of mouth in, 82; complica-
tions of, 84; diuresis in, 82; in appendicitis,
231; oral hygiene in, 82,

Sharp spoon, 6; substitute for, 6.

Sharp uterine curette, o.

Shock, 63; after amputation, 171; after evacua-
tion of large liver abscess, 276; from renal in-
juries, 339.

Short mesoappendix, 253.

Short mesocolon, 253.

Shot, removal of, 31.

Shotgun injuries, 30.

Shoulder jui.m, ilramage nf, TEK).

Sigmoid flexure, differentiation from colon, 225;
in right iliac fossa, 247.

Silk, sterilization of, 14.

Silkworm gut, sterilization of, 14.

Silver nitrate, fused, in tracheal wound, 146.

Simple fractures of the skull, 120,

Sinus, 93; alter abdominal operation for pelvic
abscess, curetting of, 352; alter operation fur
ruptured  pyosalpinx, 3c4; lateral, freeing
thrombus, 385; lateral, incision for its expos-
ure, 383

Sinuses, probing, 77.

Siphonage apparatus, after suprapubic cystotomy,
325,

Site of the appendix, 231.

Skin, care of, in m:ighhurhmul af urinary fistula,-

341; healing of, 67; hue of, in acute appendi-
citis, 233; treatment of wound of, in strangu-
lated umbilical hernia, 282,

Skull, ¢losure of wounds involving the, 120; com-
pound fracture of, operation, 118; compound
fracture of, treatment, 117; drainage of wounds
involving the, 120; exploratory opening in sim-
ple fracture of, 121; fracture of, 115-116; frac-
ture of base, 121; [racture, diagnosis of, 116;
fracture of, loss of sense of smell in, 117; fracture
of, inequality of pupils in, 117; fracture of, loss
of vision in, 117; fracture of, paralysis of face
in, 117; fracture of, swelling of the vault of the
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pharynx in, 117; gunshot wounds of, 117; in-
dications lor operation in simple fracture of the,
120; opening with the chisel, 119; suspected
fracture, exploratory incision in, 116,

5lit ip mesentery or omentum, treatment of, 222,

Sloughing of appendix, 232.

Sloughing of Aaps, 23.

sSmell, loss of sense of, in fracture of skull, 117.

Soda, bicarbonate of, 32; carbonate of, 10; car-
honate solution, 4o-41.

Soft-nosed bullets, 3z2.

Solution, saline, 12, 62-63; acetate of aluminium,
12, 62; of carbolic, 41; of cocaine hydrochlo-
rate, £33 of washing soda, 40-41.

Solutions, for wet dressings, 12: of carbolic acid,
13; of lysol, 13.

Somnolence, 83.

Sounding, after perineal section, 325.

Spasm of glottis in narcosis, 5o.

Speculum, aural, 375: eye, 8; eye, employment
of, 372; rectal, &, 11; rectal, substitute for, 5,
10; vaginal, 8, 10, 345.

Speed, importance of, in operation for ruptured
ectopic gestation, 350.

Spermatic cord, dissection of, from hernial sac,
255,

Sphincter ani, division of, 313; incontinence
alter section of, 3I4: stretching of, 300, 312;
stretching for foreign bodies in rectum, 311.

Splint, pasteboard, 15; plaster of Paris, in com-
pound fractures, 29; removable plaster of
Paris, 113, 162

Splints, 15.

Sponge baths, for high temperatares, 304; in
acute general sepsis, 87.

Sponge-holders, 5.

Sponge, moist over trachea tube, 146; tampon
for rectum, 300, 312,

Sponges, preparation of, 14; substitutes for, 14.

Sponging out pelvis, 254.

Sponging pads, 40.

Spontaneous detachment of appendix from cee-
cum, 232

Spontaneous recovery from appendicitis, 232.

Spoon, substitute for speculum, 8, 10,

Spur, formation of, in colostomy, 226, 228,

Square knot, 58,

Stage of excitement in anmsthetization, 48.



408

Staphylococei, 81, 93; as cause of furuncles, gs.
Stenosis of the larynx, tracheotomy for, 147.
Sterile gauze, 40.

Sterilization, of catgut, 13; of cotton thread, 14;
of dressings, 62; of held of operation, 43; of
silk, 14; of silkworm gut, 14; of sponges, 14;
of utensils, 0.

Sterilization of instruments, 40; with the flame, 1g.

Stertor, during chlorolform anesthesia, §3; during
ether ansesthesia, go.

Stimulation, 63; after operation for acute diffuse
peritonitis, 303; cardiac, after operation for
appendicitis, 258.

Stomach, elosing wound of, 149; dangerous hem-
orchage without perforation, svmptoms of, 208;
drainage after perforation of, 208; exeision of
ulcer of, 209; lavage of, before operating for
nppmnliultis, 240; lavage of, before operation
of hermotomy, 28503 Ia'l.':lgﬁ of, before np-.:m[iuh
for ruptured pyosalpinx, 353; lavage of, for post-
operative vomiting, 256; perforating ulcer of,
206, 207; perforation of, 196; perforation of
posterior wall, 208; peritonitis, ﬁalluat'i11g per-
foration of, 197; suture of perforation, zo8;
~tube, in wounds of the neclk, 134.

Stomach wall, suture of, 149,

Stomach, washing out (see Stomach, Lavage);
wounds involving drainage of, 197.

Stones, gall-, 264.

Stools, Bloody, after abdominal injury, 196,

Strangulated femoral hernia, 292,

Steangulated gut, reviving of, 281,

Strangulated hernia (see, also, Hernia and Herni-
otomy), 278; artificial anus after, 283; ice bag
in, 279; mtestinal hstule alter, 283; relieving
the constriction, 286, resection of gut in, 283;
symptoms of, 278; taxis in, 279; treatment of,
279; treatment of doubtful gut, 281,

Strangulated intestine, appearance of, 281,

Strangulated oblique inguinal hernia, operation
for, 283,

Strangulated umbilical hernia, excision of umbili-
cal ring in, 282; operation for, 280,

Strangulation by adhesions after reduction of her-
nial tumor, 280,

Strangulation, of hernia, causes of, 228; symp-
toms of, after apparent reduction of the hernia,

280,
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Strangury, from movable kidney with twisted
pedicle, 355.

Streptococei, 81, go.

Stretching sphincter ani, 309, 312; for foreign
bodies in rectum, 3L1.

Striation, longitudinal, relation to appendix, 249.

Stricture, division of) in external urethrotomy, 322;
following periurethral abscess, 332; following
rupture of urethra, 331; impassable urethral,
with retention, 320.

Stricture of the appendix, 232.

Strophanthus, 58.

Struggling patient, how to control, 48,

Stump, amputation, drainage of, 170; hemostasis
of, 1703 line of union of, 170; ]:u:i.iri_un after
operation, 171,

Stump of appendix, disinfection of, 250.

Stupor, 83; in mastoiditis, 377; in peritonitis,
297.

Subjunctival hemorrhage, 117.

Submammary abscess, 185,

Submaxillary salivary gland, suppuration in, oper-
ation, 125,

Substitute, for lion-forceps, 7; for oil-silk or gutta-
percha Lssue, 12; for rectal speculum, 8, 10;
for sharp spoon, 6; for operating  gown, 41;
for sponges, 14.

Substitution, of ether for chloroform, 53; of
Instruments, 1.

Suffocation, from abscess of neck, tracheotomy,
130; from bullet wound of trachea, tracheotomy
for, 136,

Suicidal cut throat, precautions after, 134; rigid
dressings after, 134.

“Supers,” 15.

Support, abdominal, after cholecystotomy, 274:
after operation for appendicitis, 260; after oper-
ation for acute diffuse peritonitis, 3o5.

Suppression (of urine) in acute general sepsis, 8.

Suppurating wounds, dry dressing in, 70.

Suppuration, in compound fracture, 29; in gun-
shot wounds of the neck, 135; in liver and gall-
bladder, 264; in mesocolon, 231; in salivary
glands, 124; of the salivary glands, anmwsthesia
in operation for, 125; under scalp, 115.

Suppurative arthritis, acute, 107.

Suppurative cellulitis, g1,

Suppurative epididymitis and funiculitis, 334.
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Suppurative mastitis, 184.

Suppurative processes of the neck, acute, 136.

Suprameatal spine, as landmark, 378.

Suprapubic cystotomy, 323; for retention from
enlarged prostate, 336; in hemorrhage from
repal wounds, 341.

Suprapubic drainage,
through rectum, 337.

Suprapubic wound, removal of foreign body
through, 329.

Surgery of the head, 114,

Surgical furniture, 38,

Eurgic-:ul incised wounds, 21.

in wounds of bladder

Suspected ervsipelas, 93.

Suture, abdominal, 195; adaptation of edges of
wound in, 22; button, 61, 149, 272, 281; drain-
age, after intestinal, 201; hemostatic, 58-359;
intestinal, perforating, 200; intestinal, non-per-
forating, 201; nerve, massage after, 158; of
bladder, 324, 320; of flaps, 23; of gall-bladder,
203; of gastric perforation, 208; of gastric
wound, 197; of intestinal perforation from
typhoid, 211; of lacerated wounds, 22; of
mesentery, 201; of nerve, 158; of patella, 163;
of rents in visceral peritoneum, 302; of stomach
wall, 140; of tarsal cartilage, 370; of tendon,
158; of traumatic intestinal perforation, 198;
of urethra, 327, 331; of uterine wall, 344; of
uterus in Cesarean section, 3043 purse-string in
cholecystotomy, 269; purse-string in ligating
the hernial sac, 288 ; secondary, 171; second-
ary, after operation for acute diffuse peritonitis,
305; secondary, after operation for appendicitis,
256; secondary, instrangulated umbilical hernia,
282,

Suture of wound, 61; in nephrectomy, 341.

Suture of wounds, involving the orhit, 365; of
bladder, 337; of comjunctiva, 365; of eyelids,
370; of tongue, 131.

Sutures, abdominal, tearing out from vomiting,
256; anchor, intestinal, 200; deep, in opera-
tion for radical cure of inguinal hernix, 288;
in operation for appendicilis, 252; purse-string,
in stomach wall, 152; removal of, after ab-
dominal section, 205; removal of, after ampu-
tation, 171; removal from lacerated wound, 24;
removal of, in aseptic wounds of the orbit and
conjunctiva, 367; retracting, in suprapubic
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cystotomy, 324; tension, 61; tight, danger of,
in operation for inguinal hernia, 290,

Syncope, 73: chloroform, 52-33.

Syringe, aspirating, 5.

Table, operating, 38.

Tampon-sponge, rectal, 300, 312,

Tampon-tube, 3o0; rectal, 313,

Tarsal cartilage, suture of, 370.

Taxis in strangulated hernia, 279,

Tearing off of appendix, 254.

Tearing oul of sutures in abdominal wound from
vomiting, 256,

Tendon and nerve, severed, 155.

Tendon, conjoined, sutures Lthrough, 28q.

Tendon, healing of, 67; divided, method of bring-
ing ends into wound, 157; drainage after suture
of, 158; immobilization, after suture of, 158;
method of suture of, 158; retraction of cut ends
of, 150.

Tendon, severed, diagnosis of, 155; motion in
spite of, 156; treatment of, 156; time of heal-
ing, 158,

Tense ﬂﬂi'ﬂ*h necrosis of, 70.

Tension, 70; intraorbital, causing blindness, 367.

Tension sutures, 61,

Test for artery-forceps, 4.

Testis, atrophy after suppurative orchitis, 33s.

Tetanus, following blank-cartridge injories, 3o.

Thickened omentum, 236.

Thigh, amputation of, 167 (see, also, Amputation)) ;
for sepsis from knee, 104; preparation of patient
for, 167.

Thorax, 181; penetrating wounds of, 181.

Throat, cut, 133; precautions aflter, 134.

Thrombosed hemorrhoids, 314;

Thrombosed omentum, treatment of, 254.

Thrombosis of facial vein, 128; of jugular vein
128,

Thrombosis of lateral sinus, 378; operation for,
382

Thumb-forceps, 4.

Thyreoid body, in cesophagotomy, 148; isthmus
of, 144.

Tibia, esteomyelitis of, location of primary in-
cision, 103,

Tin strips, 15.

Tongue, abscess of, 132; abscess, diagnosis of,




410

132; abscess, operation for, 132; control of, |
with silk ligature, 50: dry, chewing-gum for,
304; wounds of, 131,

Tonsils, diseased, as cause of cervical abscess, 130,

Toxmmia, from passing catheter, 84; general,
from local infection, 79.

Trachea, bullet wound of, 136 foreign body in,
142; incision of, 145; poeumonia following
wounds of, 134; removal of pseado-membrang
from, 145; treatment of wounds of, 134.

Trachea-tube, in place, phonation with, 145; in
position, 145; moist sponge over, I40; removal
of, 146.

Tracheal cannula, 141; insertion of, 142

Tracheal wound, granulation in, 145

Tracheotomy, 140; after-treatment of, 145; an-
wsthesia in, 143; duty of narse alter, 146; flor
apncea, from abscess of neck, 130; for apncea, |
in narcosis, 50; for disease, 143; for stenosis of |
larvnx, 147; for sulfocation from bullet wound |
of trachea, 136; incision in, 144; indications |
for, 140; in suppuration in neck, 137; in sup- |
puration of salivary glands, 126; temperature |
of room after, 145; tube, 141; tube, inzertion
of, 142.

Traumatic intestinal perforation, suture of, 198,

Tranmatic i]l.'l'f-l']-rat'i{:lll of viscera, Ii_}l.r.'r.

Tremor in etherization, 48,

Trocar and cannula, 6.

Truss, after herniotomy, 286; after operation for
cure of inguinal hernia, 204; or support after
recovery from operation for umbilical or femo-
ral hernia, 294.

Tube, drainage, 50; drainage, in rectal evacuation
of pelvic abscess, 350; Fallopian, distortion of,
in pyosalpinx, 353; rectal tampon, 300, 313;
tracheal, 142; tracheotomy, 141.

Tubercular empyema of pleural sacs, 189.

Tumor of colon, 228,

Tumors, causing acute intestinal ohstruction, 228
obstructing, intestinal, resection of gut in, 229;
obstructing, intestinal, treatiment of, 228; pelvic,

impaction of, 358; pelvic, impaction of abdomi- |
nal section for, 358; pelvie, impaction of, in-
testinal obstruction from, 358; pelvic, impac- |
tion of, treatment of, 358; pelvic, treatment |
alter removal of, 357. |
Tunica vaginalis testis in castration, 336. |

INDEX

Turning the evelid, 371.
Twist of spermatic cord, 335.
Tympanites in peritonitis, 207.

T}'pl'lﬂifl fever and al}pq,:n{lir;il,{s, differential :11a.g—
nosis, 202,

Typhoid appendicitis, diagnosis of, 261; treat-

ment of, 262,

'1"}'|:}h¢ﬂ|.! fever cauﬁing appemlici.lis. 230,

Typhoid perforation of intestine, 210; operation
for, z11.

Ulcer of stomach, excision of, 200; |.'-trl'ﬂ'ra'.in;:,
206; perforating, operation for, 207.

Ulceration, of mucous membrane of appendix,
232: of penis, phagedenic, 318.

Ulna and radius, compound fractures of, 162.

Ulna, location of incision [or osteomyelitis of, 103,

Ulnar nerve in resection of elbow, 176.

Umbilical cord, severing the, in Casarean section,
363.

Umbilical hernia, strangulated, 280; secondary
suture, 282; excision of ring, 282,

Unconsciousness in cerebral compression, 117.

Undisinfected assistant, 40.

Uninfected peritoneum, protection of, 246.

Uremia from retention of urine, 336

Ureter, inflamed, simulating appendicitis, 236;
stricture of, 339; wounds of, 339.

Urethra, foreign bodies in, 326; foreign bodies in,
urethrotomy for, 327; incision of; in external
urethrotomy, 322; male, extraction of pin from,
3293 rupture of, 330; rupture of, from fracture
of pelvis, 330; rupture of, stricture following,
331; stricture of, impassable, operation, 320;
suture of, 337, 331; vesical and remal calculi
in, 326; wounds of, through rectum, 308.

Urethral fistule from periurethral abscess, 331,

Urethral hemorrhage from instrumentation, 320.

Urethral sepsis, 84, 85.

Urethro-rectal fistulee, 332.

Urethrotomy, external perineal, 320; external
perineal, passing guide from wound forward,
321; external perineal, recurrent hemorrhage
after, 323; externeal perineal, sounding after,
325: for foreign body, 327.

Urinary antiseptics, 310; in rupture of urethra,
330; n wounds of bladder, 338.

Urinary fistulee, 341,
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Urinary infiltration, appearances in, 333; opera-
tion lor, 334

Urination, interference with, from 1schiv-rectal
abscess, 312.

Urine, alter abidominal operations, 200: alter
cholecystotomy, 272; after operation for ap-
pendicitis, 257; after operation for strangu-
lated hernia, 294; in acute septicemia, 33; in
peritonitis, 207; retention of, from stricture,
320.

Urotropine, S8,

Utensils, required for operations, 35; sterilization
of, 40.

Uterine cast in ectopic gestation, 350.

Uterine colic after curetting, 347.

Uterine curette, blunt, 9; sharp, 9.

Uterine dilator, g.

Uterine suture, 344, 304.

Uterus, emptying the, 345; position of, in pelvic
abscess, 347: wounds of, 344.

Vagi, injury to, 134

Vagina, wound of, through rectum, 3o8.

Vaginal depressor, : improvised, g.

Vaginal douche after curetting, 347.

Vaginal examination, for secondary aliscess after
operation for acute diffuse peritonilis, 305; in
ruptured ectopic pregnancy, 333.

Vaginal speculum, 8, 10, 345.

Vaszeline, 12, 79; to prevent chloroform dermatitis,
51.

Vein, facial, thrombosis of, 128; jugular, throm-
buosis of, 128,

Veneering, 15.

Vertex, fracture of, 116,

Vesical aned renal caleuli in the urethra, 326.

Vessel, hemorrhage from, intestinal, 194; ligation
of a large, 58; meningeal, hemorrhage from,
114,

Vessels, femoral, dizssection of, in femoral hernia,
2g93; femoral, securing in thigh ampulation,
169; ligation of, 57; of spermatic cord, liga-
tion of, in castration, 3360.

Vinegar after chloroform anmesthesia, 53.

Viscera, accidental drawing of, into the wound
by adherent packings, 361; prolapse of, in
Ceesarean section, 303; traumatic perforation
of, 196; treatment of hemorrhage from, 194.

411

Vision, loss of, in fracture of skull, 117.

Voice, in peritonsillar abscess, 130; quality of,
in retropharyngeal abscess, 139,

YVolvulus, z21; artificial anus in,
for, 222: usual location of, 221.

Vomiting, 83; after operation for appendicitis,
256; after operation for peritonitis, hot water
in, 34; a sign of peritonitis, 257; continued,
alter vperation for appendicitis, 257; in acute
appendicitis, 233: in erysipelas, go; in intes.
tinal ohstruction, 214; in mastoiditis, 377; in
narcesis, 503 in peritonitis, 296 ; of blood
after abdominal injury, 196: persistent, after
abdominal section, 205; persistent, alter op-
eration for strangulated hernia, 204; post-
operative, 250; tearing out abdominal sutures,
256,

Vomitus, foul-smelling in peritonitis, 296.

Vulvo-vaginal abscess, 343.

z‘j-ﬁ-

-y

operation

Washing out stomach (see Stomach, Lavage).

Washing-soia solution, 40, 41.

Water, hot, as diuretic, 25%; hot saline, in hem-
orchage from brain, 120,

Water pressure in intussusception, 220,

Wet dressing, 12, 61, 62,70, 91, 03; solution for,
1

Wet packs, 88.

Wick, gauze, Go.

Wire, improvised applicator, 4; improvised re-
tractor, 3; improvised probe, 4; improvised
vaginal depressor, 9.

Wooden gag, 9.

Wound, abdominal, closure of, 252, 364; abdomi-
nal, dressing of, 195; abdominal, fecal ador at,
197; abdominal, open treatment of, 255; ab-
dominal, retraction of, 249; abdominal (su-
tured ), healing of, 260; accidental incised, 21 ;
acute infection of, 76; aseptic, drainage of, 68;
aseptic, punctured, 1g5; hullet; of larynx, 136;
Lullet, of trachea, 136; closing the,61; closure
of wsophageal, 148; drainage of, 60;
sion of lips during suture, 61; granulation of,

EVEr-

after appendicitis, 260; herniotomy, open treat-
ment of, 286; packing, 61; retraction of, 54,
55; suture of, 61.

Wound infection, acute, 75; mild, 74; partial, 73;
special forms of, go.
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Wound treatment, 18; after operation for perito-
nitis, 200; alter HE:H,:TEl'iL:IIl for ectopic gestation,
361,

Wounds, gunshot, 30;
brain, 121: of elbow, 175; of extremitics, |5E;
of neck, 135; of skull, r1y; with rifle bullets,
31; with shot-gun, 30; with small calibered
modern bullets, 33.

blank-cartridge, 30; of

il

22 invalving joints, 164;
involving orbit, 365; involving skull, 120; in-
volving stomach, rg7; lacerated, 22; of blad-
der, 337: of bladder, through rectum, 308; of
bone, 70; of brain, 123 ; of brain, prognosisin,
122; of chestwall, 181: of conjunctiva, 365; of
gall-bladder, 203; of intercostal vessel, 181; of

Wounds, incised, septie,

INDEX

lids, 370; of lung, 181; of neck, 133; of esopha-
gus, 134; of orbit, 365; of pancreas, zoz; of
peritoneum connecting with rectum, 308; of
pleura, 181; of rectum, 307, 308, 300; of rec-
tum, drainage of, 310; of rectum, uperation for,
308; of scalp, 114; of stomach, suture of, 197;
of tongue, 131; of trachea, 134: of trachea,
granulations in, 146; of ureters, 339; of uterus,
344; penetrating, of abdemen, 190; _penetrat-
ing, of chest, 181; punctured, infected, zo0;
punctured, of doubtful sterility, 20; suppurat-
ing. 79: surgical, incised, 21,
Wrist joint, drainage of, 110.

X-rays in gunshot wounds, 181,
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