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PREFACE TO THE FIRST EDITION,

5
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On the occasion of the Exposition at Vienna, Her Majesty
the Empress of Germany, in order to forward the interests of
humanity under the symbol of the Red Cross, in time of peace
as well as in war, condescended to offer two large prizes, one of
which was to be awarded to the best handbook of military surgery.

According to the requirements, upon the exact fulfilment of
which the award of the prize was made to depend, this handbook
must ,s0 completely represent the modern views of military surgery
by an exact but brief description of the different dressings, and
the various methods of applying them, as well as of the surgical
operations which are performed in the field, that it would become
the indispensable companion and practical assistant of every mili-
tary surgeon®.

The first prize was awarded to the author of this essay by
the appointed jury, consisting of three members — Professor B.
von Langenbeck of Berlin, Professor Billroth of Vienna, and
Professor Socin of Biile.

The author confined himself strictly to the requirements of
the prize, and was influenced by the thought that a handbook of
this kind should principally serve as an aid to the memory. This
object can be better accomplished by pictures than by an abun-
dance of words, for in the field there is not time to do much
reading. A glance at a picture which plainly represents a dres-
sing, an operation, or an anatomical preparation, will most quickly
recall what had been previously learnt, bhut had escaped the
memory in the pressure of military emergencies.

The book, therefore, contains many pictures, but as little
text as possible,
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While the surgeon, in time of peace, consults his anatomical
handbooks and atlases before an important operation, to refresh
his knowledge of the parts involved, in war-time he must generally
relinquish this assistance with regret. Accordingly, the more
important anatomical relations for all the major operations are
Ulustrated by distinet drawings, partly taken from works with
cood copper plates, but for the most part prepared expressly for
this essay. '

In addition to this chief purpose, the author has kept in
mind the following:

1. The book should be suitable for use in the instruetion
of those who are studying to become military surgeons, and also
of the orderlies and nurses, for in war the surgeons are often so
situated that they must educate their assistants themselves. The
use of the illustrations will facilitate this task. For the same
reason, particular attention has been given to the preparation of
umprovised dressings.

2. The book should be the gunide of the organ of the
sanitary aid societies in the preparation and preservation of dres-
sing materials, apparatus, and instruments, as they are especially
used in war. It would answer as an illustrated catalogue for the
dépdts of the sanitary aid societies, and a reference to the piet-
ures would spare the surgeon many words, when he desired mate-
rials for dressings from the dépots.

3. The book should be useful to the surgeon who has to
organize a hospital in any small place, in the preparation of
apparatus for the treatment of the wounded — making his - wishes
clear to the artisans (carpenters, tinsmiths, ete.) by means of the
illustrations.

-
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Thc first and the second (unaltered) edition of this work
had already been exhausted, when, in 1881, the publisher unfor-
tunately became bankrupt.

As I could not, for evident reasons, agree to the suggestion
of the creditors’ administrators of the estate, that the new edition
should be published by their establishment, the book has not
appeared until now, when, several difficulties having been over-
come, it is issued in a very different form.

It is unnecessary to state that I have taken pains to make
use of the extraordinary advances which surgery, and especially
its technique, has made in recent years.

An index, which is as complete as possible, will greatly
facilitate the search for names, articles, and illustrations.

I have moreover, omitted all the colored plates, which made
the work unnecessarily expensive, and were besides not executed
to my taste.

I have had woodcuts made instead, in which the colors are
replaced by various methods of shading, and I hope that the
object will be just as well attained by them.

In the illustrations of the different operations for applying
ligatures to the arteries, the surrounding parts have been omitted,
because they required so much space. A human figure with very
‘strongly marked muscular outlines, has been inserted in place of
them, and the position of the various incisions for the application
of ligatures has been indicated upon it by numbers.

In the sketches of the operations themselves, the arteries
are indicated by parallel strokes of shading, and the veins by
cross-barred strokes, while the nerves are left white, so that these
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three structures can be distinguished from one another at the
first glance. The ligature of arteries in their course above the
wound, in cases of recent injury to the artery, will scarcely be of
importance any longer, because in most cases the injured artery
will now be sought in the wound. I could not, however, make
up my mind to omit the descripticn of these operations, as they
are indispensable for practice upon the cadaver, and because this
handbook is much used by physicians and students as a guide in
rehearsing operations. I have also added some anatomical repre-
sentations of the relations of the arteries, in order to reecall to
memory their entire course.

The transverse sections of the limbs, which are intended to
serve as guides in amputations, are also no longer shown in colors,
but in woodcuts, in which the cut ends of the arteries are drawn
circular, those of the veins elliptical, and the sections of the
muscles have their names inseribed upon them.

The methods of the antiseptic treatment of wounds now in
use are fully deseribed in the part treating of surgical dressings;
but secondary antisepsis is not discussed until the treatment of
septic wounds is dealt with in the part devoted to operative
surgery, because the latter really forms one of the most import-
ant parts of operative technique at the present time.

Some chapters of the operative part (for example, trans-
fusion) have been considerably simplified and abbreviated, while
others (the treatment of injuries of the intestine, for instance) had
to bhe described at greater length.

The indications for the various operations are also every-
where considered, even if they had to be briefly dismissed.

I had at first intended to omit everything that was anti-
quated, and no longer employed in my practice, especially among
the surgical dressings.

But as the book is very often used by beginners in medical
studies as well as by passed military surgeons, I have again al-
lowed some dressings and dressing -materials to be represented
which generally serve only for practice, or possess some value
in the history of the development of surgical technique.

KIEL, May 1885.

ESMARCH.
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PART L
RULES FOR DRESSING WOUNDS.

GENERAL RULES FOR THE TREATMENT OF
WOUNDS AND INJURIES.

-

THE OBJECT OF THE TREATMENT OF WOUNDS.

The object of the treatment of wounds is the exclusion of all
injurious influences which can interfere with healing. These injurious
influences are:

1. Every contamination of the wound, for the agents of de-
composition may thus gain admittance to the wound, and they are
the cause of decomposition of the discharges of the wound, of in-
flammation, suppuration, wound fever, and all the accompanying com-
plications of wounds.

This is to be avoided by extreme cleanliness (asepsis), the
exclusion of the agents of decomposition (antisepsis), and their destruction
(disinfection) if they have already contaminated the wound.

2. The collection and retention of blood and lymph (wound-
discharge) in the wound, for these fluids separate the surfaces, and are
themselves particularly liable to decomposition.

This can be prevented by eareful arrest of hemorrhage, by
providing free escape for the discharges of the wound, by avoiding
cavities in the wound. and by compression, exercised by a good ab-
sorbent dressing — making the wound as dry as possible.

3. Gaping of the wound, because it hinders union by adhesion
— by first intention.

This is avoided by timely and exact union of the edges and
surfaces of the wound (suture of the wound).

4. HKEvery disturbance of the wound (by movement, touching,
mechanical injury, unnecessary examination, squeezing), for this inter-

1
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feres with the healing process, and may cause hemorrhage and in-
flammation with their consequences.

This is avoided by abundant covering of the wound (protective
dressing), careful securing of the dressing, and by changing the
latter as seldom as possible (permanent dressing): and also by placing
the injured part completely at rest (by bandages, cloths, splints, firm
dressings, proper position, cradles, ete.), absolute rest in bed if the
injury is severe, undisturbed quiet of the wound, avoidance of unneces-
sary examination, probing and squeezing. ')

5. Every hinderance to the return-circulation of blood and
lymph {congestion), for this may cause discharge to be effused into the
wound from ecapillaries and lymphaties.

This may be prevented by elevation of the injured part, and
by the avoidance of every constrietion (strangulation), and the remo-
val of constricting elothing or dressings.

6. The entrance and settlement of the agents of decom-
position during the healing of the wound (septic infection).

This can be avoided |13.‘ antiseptic dressings and ]J}' {.‘:]l':lllgillg
the dressing as seldom as possible (permanent dressing).

¢ Inflammation of the injured parts, with its consequences.

This 1= to be combatted by abstraction of heat, rest, elevation,
elastic pressure; and, in inHlammation of a joint, by separating the
jomnt-surfaces by extension (antiphlogosis).

CLEANLINESS (ASEPSIS).

Since the agents of decomposition (micro - organisms of putrefac-
tion) are to be found everywhere, in the air as well as in the water,
and attach themselves to every ohject, they must be removed. destroyed,
or rendered harmless, before and during every operation, and before
and during every dressivg of a wound.

This iz accomplished by scrupulous cleansing and disinfeetion
of the wound and its surroundings, as well as of evervthing which can
come in contact with the wound — air, hands, instruments, dressings.

-

CLEANLINESS OF THE SUERGEON AND HIS ASSISTANTS.

Before touching any wound, before every operation, and before

every dressing of a wound, the hands and forearms of the surgeon,

') Absolute rest is the ideal treatment of wounds (Optimum remedium
quies est — Celsus. To be let alome — Lister.) Although the ideal has not
yet been quite attained by Lister’s method (Cheyne, Antiseptic Surgery, p. 597),
becanse the drainage-tubes and sutures have necessitated frequent change of
the dressing, we nevertheless owe the immeasurable improvements in the
modern treatment of wounds to the great surgeon, Joseph Lister, alone,
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and of all his assistants (assisting sur-
geons, orderlies, nurses, students), must
be wery carefully cleansed with soap,
brush, and nail-cleaner, and then washed
in 1 to 20 ecarbolic acid solution, or
1 to 1000 bichloride of mercury solu-
tion. This cleansing must be repeated
whenever, during the operation, the
surgeon comes in confact with anything
unclean — pus, feces, urine, etc.').

Infections material is apt to cling
to dark woolen clothing, therefore it
is advisable that not only the surgeon,
but all Ius assistants should wear
freshly washed white linen coats
while they are at work in the hospital.

Sleeves and aprons of rubber
cloth are also very useful. and these
are to be thoroughly washed and dis-
infected with carbolic acid solution be-
fore every operation.

Fig. 1, for example, shows the
dress which my assistants and myself
wear at operations in the surgical clinic.
To protect the feet from wetting by
the very free use of water and anti-
septic solutions, we wear Russian rub-
ber boots over our shoes,

- Demting-dress.
CLEANING THE INSTRUINMENTS.

Every instrument which is used in operations or in dressing
wounds must be cleaned and disinfected with the greatest care. When-
ever they are used, they must be afterwards washed by an orderly or
assistant trained in the antiseptic method, with hot water, soap, and a

") I take tlis opportunity to emphasize the duty of every physician to
attend to his teeth and mouth, and to keep them clean. I have only too often
seen physicians greatly annoy their patients by the pestilent odor which came
from their mouths, and some have lost patients from this cause. It is well
enough known what masses of hacteria and vibriones way exist in the saliva
of a neglected mouth. I need not argue further that no spray can be of any
use, while such vapors pour upon the wound from the mouth of the operator.

[ *
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brush, then dipped m a 3 °, carbolic solution, and dried with a clean
linen cloth. They should be kept in a place where they will be safely
protected from handling by meddling persons, and from contact with
the atmosphere. Before an operation, all the instruments are to be
laid in a clean flat glass or china dish (Fig. 2) filled with 3 ° car-

Glass tray for instruments.
bolic solution. * But the knives must not be left in the solution
too long, for the edge will soon be attacked by the carbolic acid. It
18 therefore better to lay them in a smaller dish filled with aleohol.
The instruments should be made as plain as may be, and, in
particular, with as few grooves and fissures as possible, for dirt is apt
Fie. 8.

Asaptic knife.

to lodge in them. The knives, ete. made of one piece of steel (aseptic)
are preferable to those furnished with wooden or ivory handles (Fig. 3).
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PURIFYING THE AIR (SPRAY).

As the atmosphere always contains the agents of decomposition,
and especially in old, badly ventilated, and over-ecrowded hospitals,
Lister considered it necessary to disinfect the air during operations,
and whenever a dressing was renewed.

This is accomplished by a spray of some disinfecting fluid
(a 3 9, carbolic solution, hydrogen peroxide, ete.), produced by an

Fig. 4.

Carbolic atomizer.

atomizer (Richardson’s spray-producer, Fig. 4), and directed upon the
wound and the hands of the operator.

If for any cause, the spray had to be discontinued for some
time, Lister endeavored to protect the wound from contact with the
atmosphere during this interval. by covering 1t with a compress of
ganze wet with carbolic solution (the ,guard).

But long experience of practical surgeons has shown that perfect
results can be obtained in operations without the use of the carbolic
spray, so this inconvenient accessory may be dispensed with in military

surgical practice. ')
=

) In my clinie, the carbolic spray has not been used during an opera-
tion for a long time. I now use our very complete apparatus, operated by a
compressing air-pump (see Neuber, Anleitung zur Technik der antiseptischen
Wundbehandlung, p. 9), only for disinfecting the atmosphere of the operating
room hefore operations.
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CLEANSING THE PATIENTS.

Before every operation, and before every dressing of a fresh
wound, the entire body of the patient should, if possible, be thoroughly
washed in a bath-tub with soap and a brush.

Fig. 5.

 o—

Quincke's bath-tub,

The bath -tubs invented by Quincke, with a very oblique side
for the back (Fig. 5), are exceptionally well. fitted for use in war,

Arm bath-tub of sheet-zine.

because they require less water than the ordinary form, and the patient
reclines very comfortably in them.

Fig. 7.

Leg bath-tub of shest-zine.



hat

For cleansing injured extremities, arm- and leg-baths of sheet
zine, having a cover with an opening at one end (Figs. 6 and 7),
are employed.

There are knobs on both sides, to which strips of bandage ean
be attached, upon which the injured limb may be suspended.

" Large bath-tubs can be made after the same pattern, suitable
for the treatment of burns, wounds of the back, bed-sores, ete.

Immediately before the operation, the entire field of operation,
the entire neighborhood of the wound, is again thoroughly cleansed and

disinfected.

In the first place, since the agents of decomposition cling especi-
ally to the hair, all hair near the wound must be shaved,off — and on
the scalp for a distance of at least 1'/, inches from the edges of
the wound.

Then the neighborhood of the wound is rubbed with a piece of
cotton dipped in ether or spirits of turpentine, in order to dissolve
and remove the oily matter of the skin. Next follows a thorough
washing with soap and a brush; and, finally, the disinfection with car-
bolic, or bichloride solution. The whole field of operation may be
pamnted, in addition, with a solution of iodoform in ether — 1 to 7.

Before operations on the hand or foot, the thick upper layers
of epidermis should be removed, as far as possible, by stiff brushes
and files, after having been softened by soap-baths, and especial care must
be taken to remove the dirt under the nails and between the toes.

Before operations about and within the mouth, the teeth must
be very carefully cleansed with a tooth-brush and soap, tartar and
decayed teeth removed, and the mouth repeatedly washed out with
acetate of alumina.

Before operations in the neighborhood of the anus and genitals,
the intestine must be thoroughly emptied several days beforehand, if
possible, by laxatives, enemata, and irrigation.

If there are crusts, scabs, ulecers, or septic granulations in the
wound, or in the field of operation, they must first be thoroughly
seraped away with the sharp spoon, and their site then disinfected with
an 8 %/, solution of chloride of zinc.

If these proceedings are painful, they are not to be undertaken
until chloroform-anaesthesia has been begun.

The operating-table, upon which the patient lies during the
application of a dressing, or during the operation, must be perfectly
clean, and should therefore be scrupulously cleansed from blood, pus,
ete., and disinfected after every operation. Rubber cloths are very
useful to spread over the cushions of the operating-table, having been
always thoroughly washed, and disinfected with carbolic solution, before
they are used.
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It is best to have the patient laid upon the operating-table
naked, and then wrapped in a large rubber eloth, which has an
opening at the proper place through which the part to be operated
upon can he exposed.

Fiz. 8,

Protecting cloth.

(The use of the protecting cloth for operations upon the lower
extremity will serve for an example, as in Fig. 8.)

CLEASING THE WOUND.

For wiping away blood during an ope-
ration, sponges and wipers, dipped in 3
carbolic solution, or in 1 to 5000 bichloride
solution, are employed.

Wipers (German, Tupfer; artificial
sponges) are loose balls of absorbent cotton,
wood - fibre, jute, or some similar substance,
wrapped in aseptic gauze (Fig. 9).

As the cotton collects into a firm mass
when the fluid is squeezed out, and no longer
readily absorbs, it is advisable to put a layer
of sterilized cocoa-nut fibre between the inner
and outer layers of cotton (Sampson Gamgee),
which will, by its elasticity, prevent thiz mas-

Wiper. sing of the cotton.

Recently I have had wipers made of wood-fibre, wrapped in
gauze, and then sterilized, and I find that they are far more useful
than the cotton wipers.
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The wipers are to be destroyed after having been used once').

Sponges should never be employed for wiping away the blood
during an operation unless all the dirt contained in them has heen
removed with the greatest care, or rendered harmless.

To elean bath-sponges thoroughly, they must first be beaten
between cloths, while dry, with a wooden mallet, until all the =and
has been removed. They are then repeatedly washed in lukewarm
_clean water which has been boiled — hot water makes them shrink. They
are next soaked in a cold solution of permanganate of potash, 1 to
1000, for 24 hours, and the solution must be renewed in 12 hours.
After they have been again washed out in boiled lukewarm water,
they are put into a 1" solution of hypoesulphite of soda, to which is
added one fifth as much of an 8"/ solution of concentrated hydro-
chlorie acid in water. They are well stirred about in this with a wooden
stick, until they have lost their brown color. If thev are left too
long in this solution, they become soft, and tear easily. They are
next washed in clear water until they are entirely odorless.

For 25 large sponges, about 5000 grams (175 fl. 0z.) of the
hypo - sulphite of soda solution, and 1000 grams (35 fl. oz.) of the
hydro-chloric acid solution will be required.

In order to destroy the dry spores (which are by no means
rendered harmless by the manipulations just described), after they have
begun to grow, the sponges are laid in lukewarm water and kept for
3 to 5 days in a warm place (95" to 100" F.). The water being
changed daily. The same object can be attained by sterilization, if a
sterilizing-oven is available.

Not until then are the sponges put in 1 to 20 ecarbolic acid, or
1 to 1000 bichloride solution, and this must be renewed in two days.
They remain in this until they are needed. The solution must be
renewed every fortnight, and the sponges must have been in the solu-
tion for at least one week before they are used for an operation.

During the operation, the sponges must be washed out in clean
water,, when they are bloody, before they are put back in the carbolic
or bichloride solution; they are then handed to the operator from the
golution, after having been squeezed out dry.

Sponges which have been used in aseptic operations must be
repeatedly washed with soap and washing soda to free them from
clotted blood and fat, and then kept in 1 to 20 carbolic solution for
a week before they are used for another operation.

Sponges which have been used in infectious, decomposing, or
gangrenous wounds should be burned at once.

') In time of war, the preparation of wipers, under strict medical super-
vision, would be a thankworthy employment for the ladies — instead of the pre-
viously customary preparation of lint.
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To clean the neighborhood of wounds, and fo wipe away pus on
the renewal of a dressing, sponges should never be employed — only
~Wipers®,

THE IRRIGATOR.

For cleansing and disinfecting wounds and their surroundings by
irrigation, the irrigator, or wound-douche (Fig. 10) is employed —
a vessel of tin or glass (Fig. 12), to the lower outlet of which is
fastened a rubber tube with a nozzle, by which a stream of disinfecting
fluid can be conducted to the wound').

The strength of the stream is regulated by the pressure of two
of the fingers which hold the tube, and by elevation or depression of
the vessel. The nozzle is to be put into the vessel when the irrigator
is not in use (Fig. 11), and the nozzle should be of pewter or glass,
and heavy enough to keep the end of the tube in the wvessel. A
stopeock is unnecessary.

It 1s dangerous to irrigate the crevices of the wound under
strong pressure, for by so doing the fluild may be driven into the cel-
lalar tissue. For the same reason, the use of a syringe for washing
out wounds is to be condemmned, for with this instrument the pressure
of the stream can not be controlled *).

According to Thiersch, an irrigator can be improvised by
knocking out the bottom of a wine-bottle, sticking a rubber tube

through a hole in the cork, and hanging up the inverted bottle by a
string (Fig. 13).

PUS - BASINS.

Variously shaped pus-basins of sheet-metal, hard rubber. or
glass, serve to receive the water and pus — their edges fitting closely
to the different surfaces of the body (Figs. 14 and 15).

') Sterilized water, or boro-salicylic acid solution (1 to 6 to 500) is em-
ployed for irrization during the operation; at the end of it, before the sutures
are inserted, bichloride solution, 1 to 3000,

®) I invented the wound-douche in 1858, to take the place of the dan-

gerous wound -syringe which had been in common use up to that time (see
Ideutsche Klinik, 1854, No. 235).



Irrigator closed.

Improvised irrigator. Glass irrigator.
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In changing the pus-basins, the empty basin is to be placed
under the full one, so as not to conceal the latter from sight, and not
to spill its contents.

Fiz. 14.

Hidney-shaped pus-basin of hard rubber, sheet-metal, or glass.

Fig. 15,

Pus-basin of sheet-metal or glass, for use in cleansing an entire extremity.’

The contents of the full basin must be poured at omce into a
slop - jar.

ARREST OF HEMORRHAGE.

Before the wound is closed and dressed, the hemorrhage must
be serupulously arrested.

This is best done by seizing all the wounded vessels — arteries
and veins, with clamp-forceps, and by tying them firmly and securely
with antiseptic catgut (Lister’s catgut). The reef- or square-knot is
to be used in tying ligatures (see Fig. 24); not the granny-knot (see
Fig. 25). for the latter is apt to slip. The ends of the threads are
cut off about ‘,’s iuch from the knot.

In operations performed with artificial ischaemia (Esmarch’s
bloodless methad) such as amputations, resections, ete., it is not easy
to find all the wounded vessels, as they do not bleed.

In such cases, diagrams of sections of the limbs, in which the
exact position of the most important arteries, veivs, and nerves is indi-
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cated, will be found useful aids to the memory
for consultation before the operation.

Great readiness in finding even the
smaller vessels can be attained by practice.
The muscular branches of medium size are usually
the most difficult to find, because they retract
into the bellies of the muscles, and these arte-
ries are the most frequent source of secondary
hemorrhage.

These branches can generally be found
in the middle of the fransverse section of the
belly of the muscle, where the coarser layers

Fig. 17.

Ligature of a vessel,
torceps hanging.

clamp.,

Amputation-stump with artery-clamps.
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of cellular tissue between the muscular fibres meet together, forming
a star-shaped figure.

In amputations, after the bone has been sawed off, as many
wounded vessels are to be seized with elamp -forceps, or Spencer
Wells’s artery clamps (Figs. 16 and 17) as the supply of these in-
struments will admit, and they are allowed to hang while the vessels
arve ligated — beginning with the uppermost (Fig. 18). The rest of
the vessels are then to be sought out and seized with the forceps
thus set free.

If a bleeding vessel cannot be well isolated and drawn forward
as is necessary for ligature, it may be secured by suture, A strongly

curved needle is made to carry a

Fig. 19. suture through the tissues which sur-

round the bleeding point, and the
thread is then tied so as to include
a small portion of these tissues, to-
gether with the bleeding vessel (Fig. 19).

If antiseptic lizatures are not
at hand, the arteries can also be
closed by torsion. The vessel to he
secured is seized with a clamp-for-
, ceps, drawn out a lLittle, and twisted

Artery occluded by suture, on its axis six or eight times, ac-

: cording to its size, the central end

of the exposed piece being held by the fingers, or, preferably, by
another pair of forceps (Amussat’s foreeps) (Fig. 20).

Fig. 0.

Torsion of an artery.

By this procedure, the internal coat of the artery is torn across
and rolled up within itself, so that 1t securely closes the wvessel
li.l‘iﬁ il 1-'1'].].'\"5‘..
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In prolonged and difficult operations in regions of the body in
which the bloodless method cannot be employed, it iz well to isolate
all vessels — arteries and veins, as soon as they are recognized, by
pushing a probe or foreceps under them, so that they can be secured

by two clamp - forceps. The wvessel is then to be cut between the for-
ceps. and each end tied separately.

CATGUT.

Antiseptic catgut (Lister's catgut), which is used for the liga-
ture of vessels, and the suture of wounds, has the property of
dissolving in the wound. and of becoming completely absorbed, after it
has fulfilled its purpose.

The simplest and most efficient method of making eatgut anti-
septic, is the following:

The ordinary commercial catgut (No. 1 to 3) i= vigorously
cleaned with a brush in soft soap and water, and, after washing in
pure water, is wound on glass spools and laid in bichloride solution,
1 to 1000, for 12 hours: then in an aleoholic 1 to 200 solution of
bichloride for 12 hours: and it is then preserved dry in tightly closed
glass vessels,

Fig. 21.

Glass eatgut-box.

Just Lefore it is used, it is lald in a vessel filled with an alco-
holic 1 to 2000 solution of bichloride — for example in the glass
catgut -toxes (Iig. ¥1), suggested by Hagedorn, in which stands
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another smaller box containing three glass spools upon which is wound
catgut of three different sizes. A ball and socket valve prevents the
ends of the thread from slipping back into the inner box?).

The catgut first propesed by Lister, prepared with carbolized
oil, is not reliably antiseptic, and hence is probably not in use any-
where at present.

On the other hand, the chromiec acid catgut, afterwards sug-
gested by Lister, is very hard, and resists absorption for a longer time
than the sublimate catgut, hence it is to be preferred for certain
operations — in ligature of the pedicle in ovariotomy, for example.

To prepare the catgut in this way, it is put in 10 "/, carbolized
glycerine for 48 hours, and then in a ', " aqueous chromic acid
solution for 5 hours.

The juniper-catgut of Kocher is also very hard, and reliably
antiseptic. The catgut is put in oil of juniper for 24 hours, and then
kept in alcohol.

CZERNY'S SILK.

In some operations 1t i1s advisable to employ an antiseptic mate-
rial for ligature which will not be absorbed, but encapsuled. Raw
Chinese silk is suitable for this purpose, made antiseptic according to
Czerny's directions — boiled for 10 minutes in carbolic acid solution,
1 to 20, and preserved for use in a 29, solution. Unfortunately, it
cannot be entirely relied upon to remain encapsuled permanently. The
ligatures are not infrequently thrown out by suppuration after a longer
or shorter interval.

UNITING THE EDGES OF THE WOUND.

The practice of uniting the edges of the wound with sticking-
plaster, which was formerly common, should be rejected, because it
hermetically closes the wound, irritates and inflames the skin. and
contradicts the principles which lie at the foundation of antisepsis.

A surgeon who brings together a fresh wound with sticking-
plaster, without observing antiseptic precautions, is in danger of legal
prosecution (v. Nusshaum).

Very small and superficial wounds can be closed with English
sticking - plaster, or with strips of gauze and collodion, after they
have been disinfected with an antiseptic solution.

") These boxes can be obtained from v, Poncet, (rlashiittenwerke, Berlin,
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Superficial wounds of the skin, which are un- Fig. 22.
suitable for suture because, for instance, the edges &=
are contused, can be drawn together by strips of &
starched gauze bandage, wet with carbolic acid solu-
tion, in such a way as not to cause retention of
the discharge of the wound.

In some cases (for example, in wounds of the
scalp) it is advisable to use a bandage which has been
rolled at both ends (double-headed roller bandage —
Fig. 22), and thus to press the edges of the wound
together from both sides. :

But the best method for fresh, clean (aseptic) D““Tgl'lléﬁaﬂﬂd
wounds, is to unite the edges by suture. ;

o i

SUTURE.

Sutures are inserted with straight or varlously curved needles,
and only with material for sutures which is completely aseptic —
catgut, Czerny's silk, silver wire, iron wire, horse-hair, silkworm-
gut, ete.

The interrupted suture (Fig. 23) is the Fig. 23.

form most frequently used, and is decidedly the ' 3
best when it is imporfant to secure very ac- -'j%—;l {‘&4& I"
curate adaptation of the edges of the wound, . ;
as in plastic operations. SRR LA

It is necessary to tie the suture in a reliable double knot, so
that it will not slip. Accordingly the sguare-, or reef-knot (Fig. 24)
is employed, in which both ends of the thread pass in the same direc-

Sqguare - knot. Granny-knot.

tion through each loop; while in the granny-knot (Fig. 25), which is
apt to slip, the ends of the thread pass through the loops in opposite

directions.
2
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If there is much tension of the edges of the wound, 1t is well
to give the threads a double turn in the first knot (the surgeon’s-
knot, Fig. 26), and then to finish the knot like the square-knot.

Fig. 27.

Surgeon's knot.

Glover's suture.

The continuous or glover's suture (Fig. 27), which can be
applied much more quickly than the interrupted suture, has recently
come into common use again.

A modification of this suture which is very frequently useful,
i1z shown in Fig. 28, in which the needle is passed under the loop of
the previous stitch every time before the thread is drawn tight.

In wounds with such great loss of substance that it is not pos-
sible to bring the edges together with sutures (skin and scalp wounds),
primary union may nevertheless be obtained by immediate transplanta-
tion of large pieces of skin from the arm of the patient, or from
the freshly amputated limb of another, or from the body of one who
has just died.

In transplantation, flaps of skin, two inches square and larger,
are ent, and all the subeutaneous adipose tissue is carefully removed
]:}' scissors curved on the Hat, =o that the ]Iit'l:{’. of skin looks lhke
white glove-leather on both sides. The wound is then covered with
one or more such pieces, which are secured to its edges by catgut
sutures, and an antiseptic dressing applied over them.

In this way I have at once completely covered the large wound
on the forehead left after a rhinoplastic operation with two large flaps
from the arm, and secured union by first intention.

DRAINAGE AND DEEFP SUTURES.

Before the wound is closed, care is to be taken that no tHuide
can remain in the bottom of the wound.
To eonduct these from the wound, we employ drainage.
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DRAINAGE.

When much suppuration is to be feared — in septic wounds,
abscesses, resection of the hip, ete., it is advisable to place rubber
tubes, perforated on their sides by holes (Fig. 29), in the dependent
parts of the wound, in order to drain the cavities which exist in it —
as first recommended by Chassaignac.

Fig. 29,

Rubber drainage-tube.

Lister uses a peculiar dressing-forceps with long slender arms
(Fig. 30) for introducing drainage-tubes into deep wounds.

Fig. 30.

Lister's drainage-tube forceps.

It is not a bad idea to sprinkle the drainage-tubes with jodo-
form before inserting them (Konig). :

In fresh and clean (aseptic) wounds, the use of rubber drainage-
tubes is disadvantageous, because they irritate the wound, acting as
foreign bodies; because they permit the entrance of the agents of de-
composition into its interior; and because they always necessitate an
early remewal of the dressing, and thus cause a disturbance of the
wound. To avoid the last-mentiomed draw back, the use of softened
(decalcified) bone-tubes (Neuber, Fig. 31) is to be preferred, for they
dissolve in the wound and are absorbed, like catgut, as soon as they
have fulfilled their purpose.

These tubes are turned out of the bones of cattle, put in a
33 ”J"ﬂ solution of hydrochloric acid for about 12 hours, to decalefy
them, and preserved in an alcoholic solution of bichloride of mercury,
1 to 5000.

=
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In case of need, bundles of catgut strands (Chiene), or of dis-
infected horse-hair, or braids of glass-wool (Schede) can be employed
for drainage. '

Bone drainage-tube.

In most fresh and aseptic operation-wounds, however, drainage
i1s unnecessary, if care is taken:

1. That no closed cavities remain in the bottom of the wound,
m which blood or serum can collect:

2. That the wound in the skin is not entirely and hermetically
closed — so that any discharge which may form within the wound
can easily make its way to the surface.

3. That the wound iz covered with a dressing which will exert
equable pressure upon every part of it, which will readily absorb the
escaping discharge, and which will favor the drying up of the latter
by evaporation.

DEEP SUTURES.

Cavities in the deeper parts of the wound are best avoided by
deep sutures which press the deeper parts of the surfacés of the wound
together; they are the following:

The fold-suture (Fig. 32), which i1s most useful for uniting very
thin and loose edges of skin — for example, in the eyelids, as it
raises the skin in a fold so that broader surfaces are brought into
contact.

Fig. 32. Fig. 33.
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Fold-suture. Mattress - suture.

The mattress-suture (Fig. 33) is the same, except that the
needle is carvied much deeper, in order to press together the surfaces
at the bottom of the wound.



TR s

The twisted or hare-lip suture (Fig. 34) is mwade with pins
(entomological, or Carlshad pins), the points of which have been ham-
mered and ground flat. The pins are inserted through the skin at a
little distance from the wound, and cotton threads which have been
soaked in bichloride solution, are twisted around them in alternate
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Twisted suture.
circular and figure-of-eight turns, so as to press the edges of the
wound together. The ends of the pins are then cut off with wire-cut-
ting pliers, Some fine interrupted sutures can be inserted in the inter-

vals between the pins, to gain more accurate adaptation of the edges
of the wound. The pins can be with-

drawn with a forceps, by twisting move-
ments, on the second day, bat the bunches |
of threads, which are usually adherent
to the skin by crusts of blood, are to "’3”“?%
be left some days longer. This suture o # _J
is particularly well adapted to umite the =5 [0
widely gaping wounds of the skin which s

: : ; Quill suture.
occur in plastic operations on the face.

The quill suture (Fig. 35) presses the deeper parts of the wound
together by cylindrical rods (quills, pieces of a catheter), drawn to-
gether by silver wire or Czerny's Silk.
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The lead plate suture (Lister) (Fig. 36) is made with silver
wire, passing through lead plates with a hole in the center, and twisted
around their up-turned edges, in figure-of-eight turns.

Fig. 36.

. | : Combined sutures.

=

Bead suture.

The bead suture (Thiersch) (Fig. 37) is made by passing the
gilver wire through the lead plates, and then through glass beads, and
securing it by twisting it around a small piece of wood — such as
a match.
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The superficial and deep interrupted suture can be combined, if
there is tension, when it is important to relieve the superficial sutures
of pressure until the first adhesion has ocecurred in the wound —
relaxing sutures (Fig. 38).

In tle same way, the continous suture may be combined with
the mattress suture, and so on.

But when it is important to press together the deeper parts of
the wound so that every cavity will be surely obliterated, it is best to
employ the sunken, or buried catgut suture (Fig. 40) — that is
the deeper parts of the surfaces of the wound are sewed together by
continuous or interrupted sutures of catgut, before the ordinary super-
ficial sutures are inserted, the threads are cut off close to the knots,
and the sutures left to be absorbed like the ligatures applied to wves-
gels?). The action of the lead-plate and deep sutures upon the ducpu
parts, is shown in the schematic sections of amputation stumps, in

Figs. 39 and 40,

Lead-plate suture, schematie, Burigd sutures, schematic,

But as it is never possible to be entirely certain that there will
be no discharge anywhere in the bottom of the wound when these
deep sutures are employed, the wound in the skin iz left open a little
at its most dependent part (according to the law of gravity), or small
openings in the skin (buttonholes) are made with the knife at suitable
places, parallel with the direction of the wound in the skin, so that
the tension of the superficial sutures will cause them to remain open
(Fig. 41).

It is well to cut away (with scissors curved on the flat) some
of the fat from the inner part of these openings in the skin, so that

') The surgeons of the large Hopital Saint-André in Bordeaux, have
obtained brilliant results in major operations (amputations, etc.), since 1869,
by the combination of deep compressing sutures (quill, lead-plate sutures) w ith
incomplete superficial sutures, even without following the antiseptic method.

(Azam, ,Réunion primitive et pausamcnt des grandes plalcs Bordeaux, 1879.).
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it cannot block up the holes from within, The edges may also be
everted a little by a catgut suture.

The small openings rapidly heal up after they have served
their purpose.

Finally the wound must be fully covered with a dressing, which
will be sufficiently soft and elastic to equably press together the
whole region of the wound. In this way the oozing of blood, and
the discharge of lymph can be prevented, or lessened. The dressing
must also readily and guickly absorb the discharge which takes place
(erumpled gauze, sponges, cushions of peat, moss, sawdust, ete.) and
favor the drying up of the discharges, by evaporation of their watery
constituents, Hence air- and water-proof materials (protective silk,
mackintosh, varnished paper) are not to be employed. The elastic
bandages which are applied over the dressing to increase the com-
pression at first, must be removed after some hours.

Fig. 41,

Button-holes. Final irrigation.

Before the dressing is applied, the closed wound must be once
more lrrigated with antiseptic fluid until the latter returns clear from.
all the openings (Fig. 41).

The wound is then to be firmly squeezed together with a large
sponge or wiper, until all the fluids which have been left in it are
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. pressed out, and this pressure must be maintained until the sponge is
replaced by the first part of the dressing (cushions, or crumpled gauze)
which must also be very firmly applied.

DRESSINGS.

The dressing of a wound has the following objects to accomplish:

1. It should protect the wound from all external injurious in-
fluences, and from the entrance of the agents of decomposition in
particular. It must therefore fully cover the whole region of the
wound, fit closely on every side, especially shutting it at the edges
(ocelusive dressing, protective dressing).

2. It should readily absorb the discharges of the wound —
blood, serum, pus; and readily allow them to dry (dry dressing, dry
treatment).

3. It should prevent the decomposition of the discharges (anti-
septic dressing, Lister).

There are a great number of materials which more or less com-
pletely fulfill these purposes, and a still larger number of (antiseptic)
substances which have the property of preventing or stopping decom-
position in the discharge of wounds.

MATERIALS FOR DRESSINGS.

The materials to be employed for dressings:

‘1. Must be perfectly clean — aseptic;

2, Must be soft and elastic, so as to fit closely to the surface
of the body under moderate pressure;

3. Must readily absorb every sort of fluid — possess great ab-
sorbent powers;

4. Must not be air-tight,-so that the absorbed fluids may evapo-
rate quickly, and be readily oxidized by the oxygen of the atmosphere.

5. Must contain substances which will render the agents of de-
composition harmless — antiseptics.

In military practice the most suitable materials for dressings
are the following:

1. Gauze (Mull, surgical gauze), a loose cotton cloth, made
absorbent by having its oily matters removed by boiling in soda, is
employed: i

a. 1n several layers, as a Lister occlusive dressing;

b. in pieces very loosely folded together, as Volkmann's erum-
pled gauze;
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e. made into bags of different sizes — sewed with aseptic cot-
ton thread, which are filled with other dressing - materials (peat, moss,
sawdust, wood-wool, etc.) and serve as eushion-, or padded-dressings;

d. cut info bandages, 2 to 5 inches in width, which serve to
secure the occlusive dressings, after being dipped in antiseptic fluid —
carbolic or bichloride solutions.

For this last purpose, the starched gauze (crinoline) ie particu-
larly well - fitted, because the turns of the bandage when applied wet,
stick together, and prevent the dressing from slipping.

2. Cotton.

a. Cotton, made absorbent by removal of its fatty impurities
(Bruns), quickly absorbs water, and is therefore especially fitted for
cleaning soilled parts of the body, when used as balls or wipers, and
used only once; also for the padding of particular parts (the axlla);
but it is not at all suitable for laying directly upon the wound, as
the surface in contact with the discharge packs together into a hard
impenetrable layer.

b. The ordinary cotton, not absorbent, is used for padding
splints; and especially in the form of cotton batting bandages, 4 to
6 inches wide, for stuffing and closing the edges of the dressing, for
it 1s well known that cotton is the best flter for straining out the
infectious materials floating in the atmosphere.

3. Peat, coarsely powdered in the form of peat-dust (Neuber).
The light brown variety (,Moostorf“) absorbs very well (nine times its
welght of water), if it is slightly moistened beforehand: the black peat
iz less absorbent, but has antiseptic proper ties because it contains
humic acid. It is, moreover, much cheaper in regions where there are
peat bogs.

4. Peat-moss (sphagnum), which can be obtained cheap in any
forest or marsh region, can be easily made aseptic by drying and
sterilization, 1s very compressible, absorbs very well, and is cleaner
than peat.

5. Wood-sawdust, wood-wool, and wood-fibre, are good dres-
sing-materials, because they are all very compressible, absorb well and
quickly, are easily rendered aseptic by sterilization, or by pouring
boiling water over them, and are not expensive.

Sawdust (Porter) can be obtained everywhere, and is already at
hand in large quantity when wooden barracks are built. Poplar sawdust
is the most absorbent. Pinewood sawdust has also antiseptic properties.

Wood-wool and wood-fibre are prepared in various manufactories
at a low cost. The latter is particularly suitable for filling wipers,
to be used 1 operations instead of sponges, as well as for padding splints.

6. Forest-wool, oakum, and jute, are inferior to the others, for
they are not so soft and absorbent, but in case of need they are
always useful as dressings.
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The last mentioned materials (Nos. 3 to 6) are all best used
for dressings in the form of eushions, or stuffed bags — a bag of
gauze being partially filled with the material — so that it can easily
be shaken about in it (cushion dressings).

For use in different parts of
the body, wvarious shapes and sizes
of cushions are used — in some of
them, slits must be made in certain
places, to allow them to fit more
closely to the desired part?).

Fig. 42 shows a ganze cush-
ion of this sort, suitable for an
amputation of the thigh.

Since it is inconvenient to
have a very great variety of sizes §
and shapes, only the dimensions of |
the most uszeful will be given here.

The cushion for the largest
dressings (chest, abdomen, thigh,
groin) should be 28 inches long, £°
20 inches broad, and from %/, to &
11/, inches thick, and should have
a slit 4 to 8 inches deep, its edges g
being sewed up before the cushion
i1s filled, situated in the middle of
the long or the short side — ac-
cording to the wound or operation.

Cushion for dressing.

For smaller dressings, cushions 2, 4, 8, to 16 inches square are
employed.

Cushions 20 inches long, and 6 inches broad are suitable for
padding splints.

Before applying these cushions, the contents are to be arranged
by shaking so that they will fit all the depressions in the neighbor-
hood exerting equable pressure upon the entire wound, and so that
the greatest quantity will lie at the most dependent part — for
example, at the back, in dressing wounds of the chest and axillary
regions.

By folding over the corners, as in dressing amputation stumps,
the surgeon should attempt to completely ocelude the wound.

A gauze bandage wet with carbolic acid or bichloride solution,
15 then applied =0 as to bind the cushion firmly and smoothly to the
surface of the part.

) In time of war the preparation of these bags and filled cushions
under medical supervision, would form a thankworthy task for patriotic women.



The edges of the dressing are then covered with cotton-batting
bandages, so that the entrance of air to the wound will be prevented;
and, finally, additional turns of gaunze bandage are carried near the
edge of the cotton, but so as not to touch the skin anywhere, the
cotton projecting from under them upon every side (see Fig. 43).

' All cavities and depressions (the axilla, for instance) are care-
fully filled with salicylated cotton, or erumpled gauze, before the turns
of bandage are carried over them.

When an operation has been performed by Esmarch's bloodless
method, an elastic bandage of thin rubber is applied in addition over
the entire dressing, to increase the pressure during the first two or
three hours; and in operations in the neighborhood of the anus a
]Jnndﬂge of this kind 1s .'I'IJ]}liL'ﬂ. at the Eﬂgﬂ:‘s of the Llressing, to pre-
vent the entrance of the contents of the bowel.

IMPERMEABLE MATERIALS.

Tmpermeable materials are now seldom used in dressing wounds
since it has been recognized that they do more harm than good
by preventing the evaporation of the discharges of the wound.

Under this head are to be classed: —

Lister’s oiled silk protective, which is laid directly over the
wound, to shield it from the irritating qualities of the carbolic aeid,
ete. If the material of the dressing possesses sufficient absorbent
power, it Is unnecessary — as is also the glass-wool recommended
by Schede. »

Should it be desired to use anything of this sort, the far cheaper
varnished - paper ') is to be preferred. This may also replace the
expensive mackintosh, which was laid between the seventh and eighth
layers of gauze in the original Lister dressing, in order to prevent
any discharge which might penetrate the dressing from directly
reaching the surface.

This varnished- paper is also excellent to cover and retain the
moisture of wet applications (Preissnitz's compresses, cataplasms): and
parchment paper, oil-silk, and rubber-tissue can also be employed for
this purpose.

Heavy waterproof materials, such as cotton cla:-th filled with
oil-varnish, or rubber-cloth (for example, Billroth's batiste, oiled cloth, ete.)
are used to protect the bed-linen when renewing dressings, in per-
manent irrigation, ete.

1) Tissue- paper i1s painted with a large brush with linseed wvarnish, to
which 3%, siccative (,drier*) or varnish-extract has been added. The sheets
are then hung up on strings in an airy room for 48 hours, until they are
perfectly dry. To make the paper antiseptic, 1%}, of thymol is added to the varnish.
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Pure sheet rubber, made of raw brown rubber, is excellent for
covering the operation-table, and protecting the rest of the patient’s
body in operations, and when the dressings are renewed (see Fig. 8);
and for making the aprons and sleeves for the surgeon and his assis-
tants (see Fig. 1).

From the same material are cut the rubber bandages, 2 to 3 in-
ches wide, which are used: : :

1. For bandaging the limbs in employing Esmarch’s bloodless
method.

2. For applying outside of the entire dressing of the wound after
operations performed upon the extremities with this method, in order
to increase the compression for the first two hours, until the danger
of secondary oozing of blood has passed.

Elastic bandage with Lister dressing.

3. For applying along the edges of the dressing, in order to
prevent the entrance of air (by the respiratory movements of the chest
or abdomen, for instance), or of the contents of the bowel when the
dressing lies near the anus (Fig. 43, after Lister).

THE POSITION OF THE PATIENT.

The position of the patient is of great importance in applying
or changing the dressings. He must be so placed that the part to
which the dressing is to be
applied is accessible on every
side, and the body mnust
be maintained in a mnatural
position during the entire
dressing of the wound.

To support the body,
the operating table will an-
swer in part, but the pad-
ded pelvic support descri- ) ==
bed by Volkmann {Fig. 4_,1_-}’ Pelvie support (Volkmann).

Fir. 41.
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which should have a height of 8 inches for
adults, will also be necessary, and in some cases
two of these will be needed. The assistants or
orderlies hold the body in the chosen position
with their hands. In making some dressings,
~mi heel-rest (Fig. 45) will also be found useful.

The figures 46 to 50 show: (See pag. 31
and 32.)

1. The position of the patient in applying
dressings to the upper part of the body (Fig. 46).

2. The position in applying dressings in
the neighborhood of the pelvis, anteriorly (Fig. 47).

3. The position in applying dressings in
the neighborhood of the pelvis, posteriorly (Fig. 48).

4. The position in applying dressings to
the abdomen (Fig. 49).

h. The position in applying dressings to
the lower extremity (Fig. 50).

Heel-rest [smﬂ.rch} -
ANTISEPTICS.

STERILIZATION.

The surest way of rendering the materials to be employed for
dressings aseptic, to destroy the agents of putrefaction which are in
them, is sterilization by dry heat and steam.

The air in a sterilizing oven of good size is slowly heated to
a temperature of 90® C. (194" F.), while the material lies spread out
in it on wire-grating.

After the dry heat has acted upon it for a quarter of an hour,
hot steam is allowed to enter the oven until the temperature reaches
100" C. (212° F.). This téemperature is maintained for half an honr,
then the steam iz allowed to escape, and is replaced by dry hot air,
which is allowed to cool off gradually after half an hour, the moisture
being thus made to evaporate from the material. Materials made asep-
tic in this way, must be at once wrapped in parchment or varnished-
paper, and kept in boxes of sheet-metal or glass until they are used,
or until they are impregnated with antiseptics.



Fig. 486.

Water can be sufficiently sterilized for use in operations, to
cleanse the wound, by long-continued boiling.

But as plain water irritates the tissues, making them swell up,
it is necessary, to make it resemble blood-serum by adding ordinary
table-salt in the proportion of 6 to 1000.

Sea - water, drawn up from some distance below the surface of
the sea, can also be employed for this purpose, after it has been

Fig. 47.




boiled and has had its proportion of salt reduced to that given above,
by the addition of boiling fresh water.

——en
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Among the large number of substances which prevent putre-
faction, now used in the antiseptic treatment of wounds, the most im-
portant for military surgical practice are the following:

1. CARBOLIC ACID (Laster).

This is a very powerful antiseptic. A watery solution of 1 to
1000 will hinder the development of bacteria by continuous action,
although the action of the concentrated solution (1 to 20) for 24 lours
is necessary to entirely prevent their growth.

According to Koch, solutions in oil and alecohol have no anti-
septic action.

Carbolic acid is, however, poisonous — and not by internal use
alone. It is also quickly absorbed by wounds, and even by the skin,
especially in children; and in weak, thin blooded adults, as well, and
in those who suffer from disease of the kidneys, it not infrequently
causes severe symptoms of poisoning — both acute (collapse) and
chronic (disturbances of digestion, vomiting, marasmus.)

It i1s also irritating to the skin, especially when employed in
a moist form, and causes erythema and eczema, often with febrile
symptoms; and strong solutions irritate the surfaces of wounds and
cause an inerease of the discharge — and even suppuration (antiseptic
suppuration — Lister).

Recently, therefore, it has been used much less than formerly,
when by Lister's recommendation it dominated the entire antiseptic
method.

It is used:

a. In weak carbolic solution (3 ") to disinfect the hands, the
instruments, the skin in the neighborhood of the wound, the wound
itself, the sponges, and the atmosphere (carbolic-spray).

b. In strong solution (1 to 20) te disinfect septic wounds.

¢. For the impregnation of the materials used for dressings —
especially gauze (Lister gauze. carbolized gauze).

Since earbolic acid i1s very wvolatile, and the quantity of it in
the impregnated materials diminishes very rapidly by evaporation, it is
advisable to prepare the latter only just before they are to be used.

In time of war, the bhest method for its preparation is that of
Bruns:

To 400 grams of powdered colophony is added in succession
100 grams each of alecohol and carbolic acid, and 80 grams of castor
oil — or 100 grams of melted stearine. The mixture is stirred until
it is reduced to a smooth brittle mass about the consistency of an
extract, and is immediately placed in an airtight vessel for preser-
vation. When desired for use, the mixture is dissolved i 2 liters of
aleohol, with constant stirring. To impregnate the gauze, the mixture
18 poured out over 1 kilogram gauze, which is spread out roughly

3
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in a flat pan, and readily absorbs it. In order to secure an
even distribution, the gauze must be wrung out two or three times
from one end to the other (3 to 5 minutes are to be spent in doing
this) or passed through a wringing machine. The material is then
hung up to dry — but for as short a time as possible, until the
alcohol has for the most part evaporated — about five minutes out-of-
doors in the summer, and from ten to fifteen minutes in a moderately
heated room in winter, The gauze is then to be kept in closed boxes
of sheet-metal.

2. BICHLORIDE OF MERCURY (Koch).

This is the strongest of all the disinfecting substances in use.
According to Koch, a solution of 1 to 20,000 jin water will kill the
spores of the anthrax-bacillus, and a solution of even 1 to 300,000 in
water will prevent their development.

The bichloride is odorless, but very poisonous, if used in strong
solution, or in a weak solution for a long timne.

In addition to great irritation of the skin (eczema, chapping) it
may cause symptoms of systemic poisoning (stomatitis, salivation, severe
diarrhoea with tenesmus, ulecerative inflammation of the rectum and
colon, nephritis, etc.) so that the greatest prudence is necessary in
using the stronger solutions.

As the bichloride is at once decomposed by contact with metal,
it cannot be used for the disinfection of instruments, nor kept in metal
vessels. The irrigators for use with bichloride solutions must therefore
be made of glass, and the basins of glass, china or paper.

It 1z employed:

a. In weak aqueous solution, 1 to 5000, to disinfect the hands
and the neighborhood of the wound, to wet the wipers and sponges,
and to irrigate the wound before applying the sutures.

b. In strong aqueous solution, 1 to 1000, for thorough irri-
gation of septic wounds, and for this purpose it is far more reliable and
less dangerous than the 1 to 20 carbolic solution.

¢. In alecholic solution, 1 to 1000, to preserve ecatgut, silk,
sponges and drainage tubes.

d. To impregnate gauze and other materials for dressings. A solu-
tion of 1 part bichloride, and 100 parts table-salt, in 40 parts gly-
cerine and 1000 parts water, is poured over the materials, the super-
fluous fluid squeezed out with the hands or a wringing machine, and
the material dried by moderate heat.

As aqueous solutions, and the materials impregnated with them,
sometimes irritate the skin, and as the bichloride after some time eva-
porates from them (Lazarski), Lister has praopesed to mix the bichloride
with the serum of the blood of horses (1 to 100) and to impregnate
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the gauze with this (bichloride-serum gauze). In this way it is deprived
of its irritating properties, but not of its antiseptic power.

3. CHLORIDE OF ZINC (Lister).

This is a tolerably strong antiseptic, does not attack uninjured
epidermis, but is caustic to other tissues. It is odorless, not poiso-
nous, and not expensive, If is used:

a. In strong (8 %) aqueous solution (Lister) for ihe thorough
disinfection of septic tissues, when suppuration with decomposition is
present, etc.

b. In concentrated solution (with water in equal parts) with which
cotton tampons are wet, as an a excellent caustic in hospital-gangrene
(Konig).

e. In weak solution (1 to 2000) for antiseptic compresses, and
for impregnating materials for antiseptic dressings (jute gauze).

d. In chloride of zinc pads (Bardeleben) which form a very
cheap antiseptic dressing.

100 grams chloride of zinc is dissolved in 17/, liters hot water,
and 1000 grams jute i1s worked in it until all the solution has been
absorbed. The jute is then spread out and dried in the air or in
an oven.

4. TODOFORM (v. Mosetig).

Todoform is not a very strong antiseptic, as it does not protect
against erysipelas, but its action is lasting, for it is but slightly
soluble, and not wvery wvolatile. It does not irritate the wound, in fact
it diminishes pain, and the quantity of the discharge; the disagreeable
odor of iodoform ean be improved by the addition of tonka-bean.

On the other hand, the use of the drug is not without danger;
there are persons, especially old people, and those afflicted with dis-
ease of the kidneys or of the heart, in whom the severest symptoms
of poisoning (disturbances of digestion, vomiting, brain-symptoms,
mania, melancholia), often with fatal results, apear after the use of
small guantities. On this account very large amounts should not be
employed.

Todoform is used:

a. As a powder for sprinkling over fresh wounds, in which union
by first intention can not be expected — gunshot wounds, for example;
and also wounds in the neighborhood of the various natural openings
of the body (mouth, anus, vagina) where infection can not be avoided.

b. In solution in ether (1 to 7), for washing parts where an
operation is to be performed — leaving a finely divided yellow de-
posit upon the skin, when the ether has evaporated.

3*
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¢. In iodoform gauze, to place over fresh sutured wounds in
a single layer under the other dressings; and to tampon wounds of
the mucous cavities (mouth, nose, pharynx, rectum, vagina, bladder,
urethra) which are to be kept open, and in which complete antisepsis
is impossible.

Todoform gauze is made by sprinkling 100 grams (3 oz) of
iodoform over 10 meters (11 yards) of gauze in a clean basin, and
rubbing up the latter with clean hands until it is of a uniform
yellow color.

For use in mucous cavities, the sticky iodoform gauze of Billroth
is best, because it adheres closely to the surfaces of the wound and
will prevent decomposition for weeks. It is prepared by drawing
6 meters of gauze through a solution of 100 grams of colophony in
50 grams of glycerine and 1200 grams of alcohol (9579}, and rubbing
230 grams of iodoform into it, after it has dried.

lodoform gauze, suitable for any purpose can be prepared very
rapidly by pouring iodoform ether (1 to 7) upon gauze, and rubbing
it" until the ether has evaporated. This method i1s of course more ex-
pensive than those previously described.

5. BORIC ACID (Lister).

Boric acid is a moderately strong antiseptic, which irritates the
tissues very little, 1f at all, and it has, moreover, no poisonous
properties. ')

It 15 employed:

a. In aqueous solution (35 %) instead of carbolic acid, for
operations upon the abdominal cavity’, the rectum, etc; and also, for
the same purpose, with the addition of salicylic acid as suggested by
Thiersch (2 parts salieylic acid, 12 boric acid, 1000 water).

b. As borated lint (Lister), very useful for covering small wounds,
especially in the faee, made by dipping lint in a solution of 1 part
boric acid in 3 of boiling water: borated cotton and borated gauze
are prepared in the same way.

¢. Boric acid ointment (Lister) for covering sutured wounds to
which a large antiseptic dressing can not be applied — in plastic
operations on the face, for example; and for covering granulating wounds.

Lister's boric ointment is prepared of: —

Aecidi borici pulv., cerae albae, aa. b grams, ol. amygd. dule.,
paraffini, aa. 10 grams. Simpler and more durable, and therefore
better, is a mixture of 20 parts boric acid with 100 parts vaseline
or glycerine ointment.

e e

') But it is said that it is not altcgether safe to use large quantities with
children. — (Kupprecht.)
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6. ACETATE OF ALUMINA (Humw}

Acetate of alumina is a very powerful antiseptic, for a solution
of 25 parts to 1000 will not only prevent the development of bacteria,
but will destroy their power of reproduction after it has acted for
24 hours (Pinner). It quickly corrects the foul odor in the discharge
of wounds, and in the secretions of the skin; it is not poisonous, and
not expensive, but it can only be employed in a fluid form, because
the acetic acid evaporates in drying, leaving only the inert hydrate of
alumina. As it attacks the instruments, and makes the hands rough,
it is not suitable for use in operations, although it diminishes the
hemorrhage by its strong astringent action on the capillaries, and it
ig therefore not a bad idea to wet the wipers with 1if.

It is employed in an aqueous solution, 1 to 5 °, in which
gauze compresses are dipped for use as moist applications; and also in
purifying baths for suppurating, gangrenous, or foul wounds and ulcers,
and for eczema and foul-smelling secretions of the skin (axilla, anus,
serotum); and it is the best of all antiseptics for permanent irrigation
of gangrenous abscesses, di_-:nmpusitiun, and gangrene of the tissues.

A 1 % solution is made by mixing 24 grams of alum, and
38 grams of sugar of lead, with 1 Liter of water, allowing it to stand
for 24 hours and then filtering.

7. SALICYLIC ACID (Thiersch).

Salicylic acid is a strong antiseptic, irritates the wound but
little, and is not poisonous. But it is apt to separate from the dressing-
materials in the form of dust, which causes conghing and sneezing.
It is also not cheap.

It i1s used in salicylic solution (1 part to 300 water) for irri-
gating wounds; and, with boric acid, for antiseptic irrigation; and it
acts very well in cases of eczema due to carbolic acid or bichloride of
mercury, when used as an emulsion (1 part to 5 of water) or as sali-
eylic acid ointment (10 °/ with vaseline, or glycerine ointment).

In the form of salicylated cotton (3 °[ and 10 °[), freshly
made, it was formerly much employed; but it is not to be recommended
for use in the field, for the salicylic acid falls out of the cotton while
it is being transported.

8. PERMANGANATE OF POTASH.

Permanganate of potash is very soluble, not expensive. not poi-
sonous, and it 1s gquite a strong antiseptic, for it kills spores even in
a 5 Y, solution, and entirely corrects the foul odor of decomposing
wounds after irrigation for a short time. But its action is of short
duration, for it is at once decomposed by the discharge of wounds. and
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forms a slimy brown deposit with it, which soon begins to emit
a foul odor.

It is used in aqueous solution (1 to 1000, up to 100), the co-
lor of red wine and darker, according to the amount of decomposition
to be corrected (Condy's fluid).

9. THYMOL (Ranke).

Thymol is a good antiseptic, for it prevents the development of
bacteria even in a 1 to 2000 solution. It has an agreeable odor, irri-
tates the skin but little, diminishes the discharge of wounds; and is
only slightly poisonous; but it is very expensive,

It is employed in aqueous solution, 1 to 1000, with the addi-
tion of 10 parts alecohol, and 20 glycerine; and in thymol-gauze, made
by impregnating 1000 parts gauze with 500 parts spermaceti, 50 parts
resin, and 16 parts thymol.

In the treatment of burns, the addition of 1°%, thymol to the
liniment which is used everywhere for burns (equal parts linseed oil
and limewater) renders it analgesic and antiseptic. A 1 to 1000 solu-
tion is also to be warmly recommended as a mouth-wash.

10. NAPHTHALINE (E. Fischer).

Naphthaline is a very good antiseptic, which does not irritate
the wound, is not poisonous, and is very cheap, but it has a very un-
pleasant, penetrating odor.

When sprinkled over open wounds in the form of powder, it
disinfects them quickly and durably. Gauze, with naphthaline rubbed
into it, makes a very useful material for antiseptic dressings.

11. PEROXIDE OF HYDROGEN (Trommsdorff).

Peroxide of hydrogen iz a very strong and not poisonous anti-
septic, which acts very powerfully in a 3 %/, aqueous solution, used as
a spray, in disinfecting foul wounds, as well as sick-rooms, but it is
unfortunately too expensive.

12, ABSOLUTE ALCOHOL.

Absolute alechel is a moderately strong antiseptic, which is very
useful for the disinfection of instruments, especially knives, the edges
of the latter not being liable to be attacked by it.
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ANTISEPTIC POWDER DRESSINGS.

Antiseptic powder dressings, that is, the sprinkling of antiseptic
substances in the form of powder, are suitable for:

a. Such wounds as may be expected to heal under the scab
(penetration-fractures, simple gunshot wounds, superficial burns).

b. Fresh contused and lacerated wounds of considerable size
(caused by the explosion of bombs, or by machines) which are not
united by suture, and therefore can not heal by first intention, as well
as large and deep burns — in order to prevent decomposition.

¢. Suppurating wounds, in order to diminish the discharge, and
produce healthy, quickly-cicatrizing granulations.

d. Septic, gangrenous wounds, to correct the sepsis.

These powders, however, must not be strewn in fresh wounds
which are to be closed by suture, because they may act as foreign
bodies, and prevent unmion by adhesion.

Only those antiseptic substances are suitable for use in this way
which do not irritate the wound — that is, do not increase the dis-
charge, but rather diminish it. This purpose is best fulifilled by

IODOFORM POWDER (v. Mosetig)

because its antiseptic action is not only tolerably strong, but it is
lasting. It is, therefore highly to be recommended for sprinkling in
small gunshot wounds which it is not desirable to disinfect thoroughly.
In very large wounds (from exploding bembs, etc) care is necessary,
because symptoms of poisoning are sometimes observed. In such cases
the mixture of some indifferent substance (chalk, tale, sawdust, peat)
with the iodoform is advisable, if iodoform gauze or other material is
not at hand for an antiseptic dressing.

The following substances can also be used for powder dressings,
— the carbolic powder of Bruns, carbolized lime (Port), naphthaline
(Fischer), oxide of zinc (Socin, Petersen); especially the last, for it is
harmless, odorless, and cheap, and has some antiseptic power, while
subnitrate of bismuth (Kocher) is sometimes poisonous; but both form
concrements when strewed in wounds containing cavities.

Salicylie acid is not to be recommended for sprinkling on wounds
as a powder, for it irritates the wound too much, and causes pain.
It is also poisonous in large quantities, and affords no protection
against erysipelas (Kiister).
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RENEWAL OF THE DRESSING.

The dressing of a clean wound should, if possible, remain un-
touched until the wound heals, or at any rate be changed as seldom
as possible.

In order not to miss the proper time for the renewal of the
dressing, it should be frequently examined, especially its most depen-
dent part; the temperature also must be constantly watched by the
aid of the thermoweter, and the patient’s general condition ohserved.

It the discharge penetrates the dressing and reaches its external
surface, decomposition is at once set up in it by the contact of the
atmosphere, and rapidly spreads through the layers of the dressing
to the wound.

To avoid this, the superficial layers of the dressing at the spot
where the discharge has made its appearance must be at once disin-
fected by washing with bichloride solution, and then covered with an
antiseptic cushion extending far beyond the affected place.

It the spot made by the discharge is larger than the palm of
the hand, it is better to remove the external layers of the dressing,
the large external cushion, and after abundant irrigation of the inter-
nal layers below it with bichloride solution, to apply a fresh large
cushion.

A renewal of the dressing will be necessary:

1. If great pain is felt in the wound.

2. If fever appears, with such general disturbance that sepsis of
the wound is probable (septic fever); but if the general condition con-
tinues good, in spite of a rise of temperature. the skin and tongue
remaining moist (aseptic fever), it is to be concluded that there is no
sepsis of the wound.

3. If a foul odor arises from the dressing.

4. If rubber drainage tubes have been placed in the wound, it will
be necessary to change the dressing in a few days (four or five), in
order to remove the drainage tubes at the proper time. If they are
allowed to remain longer then necessary, they increase the discharge.

The change of the dressing must be made as rapidly as possible,
s0 it is necessary to have everything which can by any chance be
needed for it ready beforehand.

Before removing the dressing, the patient is placed in such
a position that the fresh dressing can be readily applied, and the bed
is to be protected from dirt and moicture by covering it with a rubber cloth.

A large, powerful pair of shears is exceedingly useful for rap-
idly cutting the bandages (see Fig. 163, plaster of Paris shears).

If the wound is found to be antiseptic, it is entirely unnecessary
to irrigate it. The neighboring parts are merely to be cleansed with
wipers or bunches of cotton which have been dipped in bichloride
solution, and a fresh dressing is to be quickly applied.
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If rubber drainage tubes were inserted, they are to be withdrawn,
and only to be replaced (after having been cleansed), when some dis-
charge from the deeper parts of the wound appears upon pressure.

If the wound has healed, except some superficial granulations,
gome borated lint, or a piece of gauze spread with borated vaseline,
1z laid upon it.

If there is eczema in the neighborhood of the wound, the in-
flamed part is to be thickly covered with salicylic glyeerine ointment,
or salicylic vaseline.

If no primary union has taken place, another antiseptic dressing
is to be applied and renewed more frequently.

But if the wound has become septic, if inflammation, suppuration,
lymphangitis, abscesses, or erysipelas has appeared, all the stitches
must be removed at once, and the wound freely opened, and thoroughly
disinfected and drained, as will be fully deseribed farther on (see
secondary antisepsis, in Part 11, Operative Surgery).

THE OPEN TREATMENT OF WOUNDS.

The open ftreatment. leaving the wound without any dressing
(Bartscher, Burow), attained far better results than any treatment
which had previously been tried, for in the older methods all sorts
of injurions influences had been brought to bear on the wounds.
Among these injurious influences were, in particular, frequent renewal
of the dressings, retention of the discharges, and the use of lint, old
linen, sticking plaster, and other dressing which contained the agents
of decomposition.

The method has also undoubtedly rendered service by drawing
the attention of surgeons to these injurious influences. But as this
method foregoes primary union, allows the agents of infection which
exist in the air to have free access to the surfaces of the wound, and
permits the discharge to decompose, it should be employed only when
there is zome reason why the rational anfiseptic treatment of wounds,
previously desceribed, can not be carried out. It is still less suitable
for military practice, because the air of rooms which contain many
wounded persons is usually full of the agents of infection.

TREATMENT OF INFLAMMATION (Antiphlogosis).

Rest, elevation, and cold applications are the principal means
of treating inflammation of those tissues which are not in contact
with the atmosphere. Antisepsis, in the widest sense of the word,
combats inflammation in wounds of any kind.
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A large part of the following chapter deals with rest for injured
and inflamed parts.

Elevation of the part assists the return circulation of venous
blood and of lymph, diminishes the arterial blood supply, and thus
acts against congestion (hyperaemia), and quickens the absorption of
extravasations and exudations.

The following methods can be employed to elevate the hand;

Fig. 5l a. My adjustable in-
clined plane, which stands
upon a table near the bed
(see Fig. 55); or on the
bed, upon a board, arran-
ged to conduct the water
used for irrigation into
some vessel (see Fig, 57).
L. For vertical sus-
pension of the hand and
forearm, the entire arm is
to be secured to a splint,
such as is used in resection
of the elbow. or to Volk-
mann's  suspension - splint
(Fig. 51), by a bandage
applied with spiral turns
which do not overlap (see
Fig. 60) not with circular
turns, and the splint sup-
ported in an elevated position by a string attached to its lower end
(Fig. 52).

To elevate the lower extremity one of the various forms of
apparatus used for this purpose can be employed (Petit's fracture-box,
the double inclined plane, ete.), or the limb, enclosed in an immovable
dressing, is suspended by strings and pieces of wood so that the foot
is higher than the rest of the body (Fig. 53).

For similar reasons, the prone position is to be chosen in in-
juries of the back, and elevation of the head and neck practiced in
injuries of these regions.

Volkmann's Buspensiun-aplint.-

COLD APPLICATIONS.

Cold applications are made, or heat abstracted in various
ways, when it is desired to reduce the temperature of any part of
the body.

1. By cold compresses; these require very frequent renewal,
if they are really to abstract heat continuously, and thus the injured



Buspension of the hand, according

Fig. 53.
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Suspension of a fenestrated plaster splint for open treatment after resection of
the ankle.
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part is liable to be disturbed. If they are allowed to remain long
enough to grow warm, they act as exeitants (Preissnitz’s compresses).

Fig. 54. 2. By dry cold, best applied by
; means of ice in rubber bags (ice-bags).

The ice-bags must be securely
closed by tying the elosed mouth of the
bag tightly around a wooden cylinder
or large cork (champagne cork) with a
narrow bandage (Fig. 54).

If the eold is too intense, a
few layers of linen or gauze are to
be placed between the ice-bag and the
body.

Pig - bladders are apt to allow
the water to penetrate them, and soon
decay. To avoid the first, they should
be rubbed with lard, inside and out,
before being used. The decay can be
prevented by washing them in antiseptic
solutions every time before filling.

lee-bags of parchment paper do
not remain water-tight long, and as they
sometimes tear, the patient may be sud-
denly flooded with the water.

Glass bottles and tin boxes fill-
ed with ice or cold water, abstract heat

Y more effectively than rubber bags, but
Ice-bag. they do not fit so well to the body.
But cold bottles can very easily be made useful in practice among the
poor, and in case of need in war.

A very great veduction of the temperature in inflammation
sitnated in the extremities can be attained by the eold-coil (Fig. 55).
I gave this name to a long rubber tube which is wound in spiral
turns around the inflamed part, and one end of which, provided with
a perforated pewter nozzle, is dropped into a wvessel full of ice-water,
while the other end ]mugs in an empty vessel. By applying suction
to the latter end, a stream of ice-water can be set in motion, and
this can be regulated by compression exercised on the lower end by
a string tied a vound it. When the upper vessel is empty it can be
refilled by pouring the water back again into it from the other. 2

I have also endeavored to make use of the same method for
reducing the temperature of the entire body in the febrile diseases
(typhus, scarlet fever, etc.), by having a long rubber tube sewed upon

) Verbandlungen der Deutschen Gesellschait fiir Chirurgie. Vierter Con-
gress, 1875, p. 97.

N
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a sheet so that it covered one side of it, in close-lying parallel coils.
If this cold sheet is spread over the naked body and a stream of

A -
Fig. 55.

Fig. 56.

i R L

Leiter’s cold-coil for the head.
ice-water allowed to run through the tube, the temperature can be
greatly reduced in a short time, without the necessity of wetting the
patient or of removing him from bed.
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Leiter has employed a thin flexible lead tube for the same pur-
pose, and this abstracts heat even more rapidly and energetically; for,
as is well known, metal 1s a much better conductor of heat than
rubber (Fig. 56).

3. By letting cold water drop upon the part (irrigation) (Figs. 57,
and 58).

Cold water is made to drop from an irrigator hung above the
bed upon the injured part, covered with a linen eloth in which the

Fig. 57.

——— el

Irrigation.

water distributes itself. The rapidity of the dropping can he regulated
by sticking straw into the opening in the metal nozzle of the irrigator.
Instead of the irrigator, a rubber tube can be used, provided with a
stop-cock at one end, and with a pewter nozzle at the other, which
can be dropped into a vessel of water. The tube acts as a siphon,
and must be set in action by applying suction to one end. Small
siphons of glass, or metal tubing, can also be used for this purpose
(Fig. 58). The amount of heat abstracted by irrigation is very great,
on account of the evaporation of the water. The water, therefore, need
not be of a very low temperature. The overflowing water must be
collected by an inclined plane (Fig. 57), or by a waterproof cloth, and
directed into a wessel below.
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4. By immersion in cold water.

For this purpose arm- and leg-baths (Figs. 6, and 7) are employed,
the injured limb resting upon strips of bandage which are secured to
the knobs on the side of the bath-tubs,

This 1s an exeellent method of reducing the temperature in fresh
injuries of the hand and foot. It is not necessary to employ a very
low temperature in these continuous baths, as their action 1is very

Fic. A8.

Irrigation.

powerful. Water at 63° to 72° F. has a very well-marked cooling
effect when the bath is continued for some time. The regulation of the
temperature, by the addition of cold water, can as a rule be left to
the patient.

In the treatment of ehronie inflammatory processes; exudations
of blood and serum: thickening of the cellular tissue, adhesions of the
tendons and muscles, and stiffness of the joints, such as occur after
injuries of any kind, or resections, and with long-continued fixed dressings,
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MASSAGE

can be employed with the greatest advantage. By kneading, pressing,
and beating with the oiled fingers, the extravasations and exudations
must first be broken down, the adhesions loosened, and the lymphatics
cleared; then by rubbing and stroking in a direction away from the
extremities, the materials thus set free are moved on towards the heart.

By the application of rubber bandages, by passive and active
motion (therapeutic gymnastics), by the galvanic current, and by exci-
tant compresses (Preissnitz), absorption can be still further promoted.

BANDAGES.

Bandages and cloths are employed in applying and securing
dressings and splints, and for covering, supporting, and immobilizing
injured parts.

They are made of;

a. Linen — best of old, soft linen which has been frequently
washed; torn, or cut along a thread. Bandages of new linen do not
lie smoothly, being too stiff.

b. Flannel, torn; soft and elastic, and therefore fitting nicely,
especially suitable for putting under starch and plaster of Paris bandages.

c. Shirting, (muslin) torn; cheaper than linen, and suitable for
starched bandages.

d. Cambrie, cut: very soft, and fit as clogely to the body as
flannel bandages, but cheaper than the latter; very durable, and easily
washed. They are particularly good for securing splints and heavy
dressings. !

e. Gauze (mull), cut; lie smoothly, if they are applied wet:; and
if they are starched (crinoline) the turns adhere to eachother when dry,
s0 that the dressing can not change its position. They are most fre-
quently used in applying antiseptic dressings, and 1n making plaster
bandages.

f. Cotton-batting, cut; are very soft and elastic, and are there-
fore very suitable for applying under stiff bandages, as well as to fill
in the edges of the antiseptic dressings.

THE APPLICATION OF BANDAGES, BANDAGING.
Bandaging must be done with great exactness and care, for an

improperly applied bandage is liable to become displaced, and may do
great injury by strangulation.
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A strangulating bandage causes at first venous congestion;
the parts below the point of constrietion swell, with great pain, and
become blue and cold (Fig. 59); and if the strangulation is not soon

Strangulation by a tight bandage.

removed, gangrene follows, or an incurable degeneration of the muscles
which have been thus shut off from the circulation for some time
(ischaemic paralysis and contracture of the muscles — Volkmann).

Fig. 0.

Fig. 61.

Continuous bandage.

QCircular and spiral bandage.



If bandages are applied dry and made wet afterwards (by cold
compresses, for instance), they shrink very much, and cause strangulation.

In bandaging, the following methods are to be distinguished:

1. The eireular, which surrounds the part at one level (Fig. 60,
the lower part of the figure).

Fiz. 62,

}"ig. 63,

teep spiral, 1 which the turns
f the figure),

3. The ﬂlﬁinm@@nkgﬂf{%ﬂlww} a moderately inclined
1 1;L1c successive turns ofiaghich partly overlap (Fig. 61).

The descer 111%-’ -géscendens) is seldom used be-

cause it leads to wvern

}rﬁrﬁiﬁh %

4. The reversed (dolobra reversa) (Figs. 62 to 64) must be
employed whenever the circumference of the limb inereases or diminishes,
in order to prevent separation of the turns of the bandage (Fig. 65).
In making the reverse, the thumb of the left hand must be pressed
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upon the lower edge of the bandage, so that the upper edge is relieved
of tension, and can be easily turned over.

Fig. 64.

Gﬁping bandage.

5. The spiea, or figure-of-eight,
is used whenever the bandage passes
over a joint to another part of the
body (Fig. 66).

6. The double-headed bandage,
which is rolled at both ends, is used
by preference on the head, and ion
amputation stumps; it can also be em-

Figure-of-eight bandage.

ployed to draw together the edges of
wounds, and of ulcers of the leg (see
Fig. 22, p. 17).

5. The many - tailed bandage
(Scultetus) made of many short strips,
overlapping half of their width, 1s
sometimes used in dressing compound
fractures, and in making plaster of
Paris dressings (Fig. 67).

8. The T-bandage, a strip of
bandage, to the middle of which an-

other strip is fastened at right angles to the first, serves for some
dressings of the pelvis and head (Fig. 68).

4'—3



Many-tailed bandage of Scultetus.

T - bandages.
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To secure the end of the
bandage, a pin, or better, a safety-
pin, is employed (see Fig. 90). If
none is at hand, or economy in
pins 1s desirable, the end of the
bandage (especially if it is a gauze
bandage) is torn in two, and one
half is carried backwards and then
.tied in front with the other half,
as is shown in Figure 69,

DRESSINGS FOR THE HEAD.

1. The double-headed roller (fascia uniens) (Fig. 70). The
middle of the bandage is applied opposite the injured spot, and the
heads of the vroller are brought
around over it, then back to the
starting point, and these turns are
repeated several times, alternately
covering eachother behind and in
front.

2. The sagittal bandage (fas-
cia sagittalis) (Fig. 71), a T-bandage
which 1s particularly well suited for
bringing together transverse wounds
it W £ > of the scalp. :
Daul:}:l-lgreaded 3. The knotted bandage (fas- gagitall bandage.

: cia nodosa) (Fig. 72), a double-
headed bandage, the turns of which are crossed at right angles over
the wound with considerable force, as in tying up a bundle, is espec-
lally useful in case of need in wounds which bleed profusely, and upon
which it is mnecessary to exert great compression. A tightly drawn
cravat, or a piece of rubber tubing can be used for the same purpose.

4. The halter-bandage (capistrum) (Fig. 73). The first turn
begins upon the top of the head, surrounds the face, passing under the
chin, and returns to the top of the head. The second turn runs from
this point around the back part of the head, then from the nape of
the neck forwards, and around the anterior surface of the chin, returns
to the nape of the neck, and passes back again to the top of the head.
After both of these turns have been repeated two or three times, the
third part surrounds the forehead and the back of the head by a cir-
cular turn,

Fiz. 70.
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NB. This bandage, as well as the following, is especially to be
recommended for practice, because the different turns can be used in
various dressings. They are both most easily applied by using wet
gauze bandages,

5. The recurrent bandage of the head (mitra Hippocratis)
(Fig. 74), a double-headed bandage, of which one head, by circular

Fig. 73.

il
Enotted bandage. Halter bandage. The cap of Hippocrates.

turns around the forehead and occiput, secures the turns of the other
head of the roller, which pass alternately over the right and left pari-
etal bones, overlapping for half of their width.

6. The various turns of the halter bandage serve for injuries
of the temple and cheek (Fig. 73).

Fig. 75.

Four-tailed bandage of the jaw. Nose bandage. Eye bandage.

7. The eye bandage (momnoculus) is used for injuries of the eye
(Fig. 75).

8. The nose bandage is employed in injuries of the nose, and
is made of a broad strip of bandage folded together (Fig. 76).

9. In injuries of the lower jaw, the fourtailed bandage of the
jaw (funda maxillae) (Fig. 77) is used — a bandage 5 feet long,
21/, inches wide, split at both ends, leaving a piece in the middle 21/,
inches wide not split, and making four ends of equal length., The middle
piece, having had a small slit made in it, is laid over the middle of
the chin, the upper ends are led backwards over the oceiput, and thence

il
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to the forehead, and the lower ends are led upwards over the temples
and down on the opposite sides,

DRESSINGS OF THE UPPER EXTREMITY.

1. In bandaging the entire upper extremity, bandages are first
applied to each finger, and the whole hand bandaged with narrow ban-
dages (glove bandage, chirotheka) (Fig. 78, a and b).

Next follows the bandage
of the forearm, with a reversed
continuous bandage (Fig. 78, c¢);
then the elbow, with a figure-
of-eight (testudo) (d); the arm
proper, with a simple spiral (e);
and the shoulder, with the spica
of the shoulder (f).

2. Dressings for injuries of
the hand and fingers.

General rules: — no stran-
gulation; unbutton the shirt; cut
open the sleeves of the shirt and
under-vest up to the shoulder;
bandaging of the hand must not
be begun by circular turns around
the wrist; the hand must not he
allowed to hang down.

Fresh simple wounds are
to be brought together with English
sticking - plaster, wet gaunze . band-
ages, or strips of dry gauze
painted with collodion or traumati-
cine, or fine sutures — the epider-
mis sutures of Donders. Hemor-
rhage is usually to be controlled
by pressure — bandaging.

3. Contused and lacerated
wounds of the fingers are treated by
narrow gauze bandages which have
been moistened with weak earbolie,
or salicylic solution, and are from
time to time moistened again by dipping them into the same, or by
irrigation : still better is a complete antiseptic dressing.

4. Fractures of the fingers arve treated by a plaster-splint
(bandaging with parrow flannel bandages — chirotheka, and over that

Bandage of the hand and arm.



narrow plaster of Paris bandages): or by simple splints (narrow thin
wooden splints wrapped in cotton batting), secured by wet ganze band-
ages, and paste spread over them, or by dry gauze bandages, painted
with collodion or traumaticine.

5. Fraeture of a single metacarpal bone is treated by band-
aging the hand with flannel bandages upon a ball (a large bunch of
cotton) placed in the palm — ball-bandage.

When there is great shortening, extension will
be found useful — two strips of adhesive plaster being
secured to both sides of the finger by a spiral adhe-
sive plaster strip, and extension made by a rubber
ring attached to a splint bound to the hand.

6. After disarticulation ef one finger, a com-
{ pressive bandage can be formed by a narrow figure-
of-eight bandage (Fig. 79).

b. In fracture of the eclavicle, displacement
of the ends can be corrected, although not perma-
nently, by Desault’s dressing for fracture of the cla-
vicle. This dressing has, indeed, gone out of fashion
but it is excellent for practice, for some of the turns
are employed in nearly all dressings about the shoulder.

Fig. 79.

Figure-of-8 in dis- The first part (Fig. 80) secures a wedge — sha-
articulation of a : : : : :
finger. ped cushion in the axilla, the arm being held in ab-
duction, by turns encireling the chest.

Figz, 80. Fig. 81,

Firat part. Second part.
Dezault's dressing for fracture of the elavicle.
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The arm having been lowered and pressed against the cushion,
15 fixed to the chest and at the same time drawn backwards by the
second part (Fig. 81).

The third part (Fig. 82) supports the arm like a sling.

To prevent the bandage from slipping, paste may be spread over
it, or it may be sewed together in numerous places with needle and thread.

The dressing of Velpeau (Fig, 83) which secures the hand of the
injured side upon the sound shoulder, and the elbow in front of the

Fic. 82, Fig. 83.

Desault’'s dressing. Velpean's dressing for fracture
Third part. of the clavicle.

ensiform appendix of the sternum, i1z useful both in fracture of the
clavicle, and in chronic inflammation of the shoulder-joint.

DRESSINGS OF THE TRUNK.

1. Bandage for the chest (Fig. 84).
2. Figure-ut'—eigh.t. for the back (Fig. 85).



DRESSINGS FOR THE LOWER EXTREMITY.

Bandaging the entire lower extremity (Fig. 86) is begun by
bandaging the foot with a narrow bandage in figure-of-eight turns
(stirrup bandage, stapes).

The leg is next bandaged with a broader continuous reversed
bandage, the knee by a figure-of-eight (testudo), the thigh by a continuous
reversed bandage, and the hip by a figure-of-eight (spica of the hip),
which is finished by a few ecircular turns around the pelvis.

Many of the bandages which have been figured are obsolete, and
are little used, if at all, in practical work., But they are all very
useful for practice, and although it is easier to apply a wet gauze
bandage than one of stiff linen, still a complete mastery of the art of
bandaging is necessary for making proper antiseptic dressings.

Fig. 87 shows, by way of example, how a well-applied antiseptic
cushion - dressing appears after an important operation in the region of
the neck.

HANDKERCHIEF DRESSINGS.

Almost every dressing can be secured by linen or cotton cloths,
triangular (neckerchief), or square (handkerchief) in shape, and some-
times better than by bandages; their application requires little or no
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practice, and the danger of strangulation is far
less than in bandage-dressings.

These dressings are therefore particularly
suitable for temporary or emergency dressings, and
especially for ,first aid“ on the field of battle.
They are also useful in the later stages of the
treatment of wounds, for covering stumps, etec.

The handkerchief dressings were most warmly
recommended as much as fifty years ago, by Gerdy and
Mayor, of Lausanne. But as they had passed al-
most entirely into oblivion, the author exerted

mﬂd“gﬁfﬂ%&”““ himself to secure their admittance again into field

practice, by having printed upon the triangular
cloths representations showing the application of the handkerchief to
injuries of the various part of the body.?)

As is to be seen in these pictures, the cloths can be employed
for wvarious purposes in different sizes and shapes — sometimes as
handkerchief-bandages, folded together from the point to the bottom
into long cravats; sometimes open, as a triangle, with varying use of
the different angles, by turning in, folding over, tying, or pinning together.

For military use, the handkerchief should be large enough to
form a sling for a large man, that i1s, the base of the right-angled
triangle must be at least 17/, yards long, and the material out of which
these handkerchiefs are cut must be at least 1 yard wide. If smaller

"y Esmarch, Der erste Verband auf dem Schlachtfelde. Kiel, 1869.



cloths are needed, the large hand-
kerchief can be cut in two from
the apex to the base with

SCISSOTS,
Sguare-knot. For tying the ends together,
Fio. 89 only the square-knot should be

employed (Fig. 858), as it holds
much better than the granny-knot
(Fig. 89): or the ends may be
pinned together. The safety-
pin (babies’ pin, fibula) is best
suited for this purpose (Fig. 90).

These handkerchiefs are
brought into use in the different
regions of the body as follows:

For injuries of the head
are employed:

Fiw. 90,

Safety-pin.

a. The triangular bonnet (capitinm parvum triangulare) (Figs. 91
and 92). The middle of the triangular cloth is laid upon the top of
the head so that the lower edge lies squarely across the forehead,
and the corners hang down over the neck. The two ends are then

Fig. B2,

Triangular bonnet, anteriorly. Triangular bonnet, posteriorly.

passed backwards above the ears, ecrossed behind over the oceiput,
]_ll'l;lli.gllt forwards :lguin and tied across the forehead. The corner which
hangs down behind is then drawn down tight, turned up over
the occiput, and secured on top of the head with a safety-pin.
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b. The four-tailed bandage for the head (Figs. 93, and 94),
a rectangular cloth, 24 inches long, 8 inches wide, split at both ends
like a split compress. To secure a dressing on the top of the head
with this cloth, the two posterior ends are to be tied under the chin,

Fig. 93, Fig. 94,

Four-tailed bandage for the vertex. Four-tailed bandage for the occiput.

the two anterior ends under the occiput (Fig. 93). On the other
hand, to secure a dressing upon the occiput, the anterior ends are tied
under the chin, and the posterior across the forehead.

¢. The large square head-cloth (capitium magnum guadrangulare)
(Figs. 95, and 96) covers the entire region of the ears, nape of the

Fig. 95, Fig. 96.

The large sguare head-cloth.

neck, and throat, as well as the head, and is therefore a very convenient
dressing in cold or bad weather.

A cloth 40 iuches square (a napkin), is folded so that the long
edge of the upper part lies about 4 inches behind the long edge of
the under part. In this way an elongated rectangle is formed which
is laid on the head of the patient, so that the middle of the cloth lies
over the sagittal suture, the free edge of the lower part hangs down
as far as the end of the nose, the edge of the upper part 11..'111;__';:-5 down
to the eyebrows, and the short sides of the rectangle fall over hoth
shoulders.

The two outer corners of the four which hang in front over the
chest are first tied together uuder the chin; then the edge of the under



layer, which hangs in front of the eyes, is turned up over the forehead,
and its corners are pulled backwards above the ears and tied together
at the nape of the neck. :

For injuries of the eyes, the eye bandage (Fig. 97) made of
a folded handkerchief is employed.

For injuries of the lower jaw, the four-tailed-bandage of the
jaw (funda maxillae) is used, which is made of two small folded hand-

Fiz. 97. Fiz. 98.

Eye bandage. Four-tailed bandage of the joaw,

kerchiefs, the middle of one being laid upon the anterior surface of
the chin, and its ends tied together at the nape of the neck; the other
being led from the under surface of the chin over the top of the head
(Fig. 98).

In gunshot wounds of the bones of the jaw, the mouth must
bhe carefully washed out with an irrigator. The displaced fragments
are best held in place by hard-rubber splints, which must be made by
a skilful dentist,

In injuries of the neck, the following methods are in use for
securing dressings:

1. The simple neck-cloth (Fig. 99), made of a triangular
cloth folded like a ecravat.

Fig. 99. Fig. 100,

Neck-cloth. MNeck-cloth with paste-board splint.

9. For transverse wounds of the neck the head can be inclined
towards the injured side by a piece of stiff pasteboard laid in the

eloth (Fig. 100).
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a. Figure-of-eight for the hand (Fig. 101).
b. Covering for the entire hand (Fig. 102, the left hand).

c. Handkerchief dressing for the elbow (Fig. 102, the
right elbow).

Fiz. 102,

Handkerchief dressings for the shoulder, hand,
and elbow; and =mall sling.

d. Handkerchief dressing for the shoulder (Fig. 102, the left
ghoulder, front view, and Fig. 103, the right shoulder, rear view).

e. Handkerchief dressing for amputated arm (Fig. 103, the
left arm).

f. Handkerchief dressing for disarticulation of the arm (Fig. 104).
g. Slings, for supporting the arm (mitella):

1. small sling (mitella parva) (Fig. 102, the left arm).

2. triangular sling (mitella triangularis):

x. the first, ordinary, form (Fig. 105) in which both the ends
are carried over both shoulders around the neck. :
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y. The second form (Fiz. 10A), in which the ends are carried
only over the sound shonlder, so that the shoulder of the injured side
a . .
may be relieved of pressure.



z. The third form (Fig. 107), in which the ends are carried
over the shoulder of the injured side, so that the uninjured arm may
be left free — for carrying weapons, ete.

3. Large square sling (mitella quadrangularis) (Fig. 108), which
is made by a large napkin.

Fig. 106. = T 107

NB. The corners are hbest secured by pins, because the knots
are apt to make disagreeable pressure, especially in the nape of
the neck.

For better fixation of the arm (after reduction of a dislocation
of the shoulder, for instance) a broad cravat is applied over the sling,
to press the arm-against the chest (Fig. 109).

B
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Fig. 110.

Bzymanowsky's handkerchief-dressing for fracture of the clavicle.

a. anterior view. b. posterior view.

Handkerchiel-dressings for the chest.



Fig. 113. Fig. 114.

¢ :
Handkerchief-dressings for the chast.
Fig. 115.

Fig. 117.

e

Handiﬁemhief—draaaings for the foot, knee, and pelvis.
E*
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Fig. 118. -

Handkerchief-dressings for the pelvis.

Fig. 120.

Fig. 119.

Roser's handkerchief - dressing
for the groin.

Handkerchief'- dressing
for the pelvis.
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g. 121.

.
1

Tnna's sUsSpensory.

-
Major's handkerchief dressing for fracture of the patella.
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SPLINT - DRESSINGS.

Splints, fastened to the limbs by bandages or cloths, are used
for the fixation of fractured bones. They are made of a great variety

of materials,

The most frequently used are the following:

1.

WOODEN SPLINTS.

Ordinary small pieces of thin board, of various lengths and
widths, flat or concave (Fig. 123).

Provisional splints for fracture of the leg.

A splint-dressing, formed by four padded splints (Fig. 124)
secured with handkerchiefs is used for simple fractures of the middle of

Fig. 124,

Bplint-dressing for fracture
of the humerus.

the arm. The entire extremity must be care-
fully bandaged, from the tips of the fingers
up, and supported by a sling. The bandage
should not be earried up too high on the
inner side, as it is liable to exert too much
pressure in the axilla.

(fooch's coaptation splints are made
of thin ('/, inch) pine wood, which is divi-
ded into strips 'j, inch wide by shallow
cuts, not quite penetrating the wood, and
glued to leather or linen. They are flexible
transversely, unyielding lengthways (Fig.
125).

Schnyder's eloth splints consist of
splints of flexible walnut veneering 1 to 17/,
inch wide, and '/, inch thick, lying close
together, and sewed between two layers of
linen or cotton cloth (Fig. 126).

The author’'s splint material (Fig. 127)
consists of wooden shavings, 1'[, inch wide,

',s inch thick, which are laid parallel to
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each other, 1}',5 inch apart, between two layers of unbleached muslin,
and pasted to it with water-glass, or paste. This material is easily,

Fig. 125.

Gooch's coaptation aplinta.
Fig. 126,

e —
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Schnyder's cloth splints for the lower extremity.
Fig. 127,

Esmarch’s splint material.

quickly, and cheaply made; it can be cut with the regulation military
scissors; and when rolled up it can be easily carried to the field of
battle in considerable quantities.



English modeled splints (of Bell, Pott, and Cline), carved from
wood, exactly in the form of the limbs, with strips of leather fastened
to the outside, under which straps with buckles can be drawn through

(Fig. 128, and 129),

A pair of Bell's splints for the leg.

Fig. 129,

Four Bell's splints for the thigh.

These are padded with cotton, and can be applied, loosened, and
removed very easily, especially when the straps are provided with
Emmert's buckles (Fig. 1249).
Stromeyer’s hand splint, of thin wood, padded with cotton, and
covered with linen or some water-proof material (Fig. 130).
Stromeyer’s padded abduction splint for fractures of the lower
end of the radius (Fig. 131),
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Stromeyer's padded forearm splint for simple and compound
fractures of the forearm (Fig. 132).

Fig. 130.

Stromeyer's padded hand splint.

Fig. 131.

Btromeyer’s padded abduction splint for fractures of the lower
end of the radius.

A iy
Fig. 134,

Fig. 133,

Stromeyer’s obtuse-angled padded arm splint.

Stromeyer's obtuse-angled padded arm splint with an opening
for the internal condyle of the humerus (Fig. 133), which was used
in 1849—50 in Schleswig-Holstein for the after-treatment of resection
of the elbow, is very useful in contusions, sprains, and inflammation
of the elbow, when the application of ice-bags is desired.
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Roser's dorsal splint for fracture of the lower end of the radius
(Fig. 134), in which the lower fragment is pressed forwards by padding
the hand part, and the fingers are left free.

Roser's dorsal splint for fracture of the lower end of the radius.

Fig. 135.

atzon’s aplint for resection of the knee.

Fig. 137.

Vopt's modification of Watson’s splint.
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Volkmann's supination splint for all injuries of the forearm

(Fig. 135).

Watson's splint for resection of the knee (Fig. 136).

2. PASTE-BOARD SPLINTS.

Bplirfts of any shape can be easily cut from thiek paste-board
with a sharp knife. If they are moistened and firmly bandaged on
with a gauze bandage. they fit the shape of the body very well, but
give no support until they have dried. They are moreover ecasily soft-
ened by blood, discharge from wounds, rain., or moisture from any
other source. : :

They are most used in connection with the paste bandage.

Moulded paste-board splints, made of softened paste-hoard,
allowed to dry on models of the arms and legs, and then varnished,

Fig. 138.

Merchie's moulded paste-board splint for the arm, with pattern.

are light, and fit picely that is, if there is a sufficiently large
selection of the different sizes at hand.

The double moulded splints of Merchie (Figs. 138 to 141)
have been introduced in the Belgian army ).

1)y Merchie: Appareils modelés, on nouvean systéme de déligation, ete.
Paris, 1858.
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Fig. 139.

Merchie's moulded paste-board splint for the forearm, with pattern.

Fig. 140.

Merchie's moulded peste-board splint for the thigh, with pattern.




Fig. 141.

Mearchie's moulded pazte-board =plint for the leg, with pattern.

Von  Dumreicher’'s flap Fig. 142.
splint for fractures of the fore-
arm (Fig. 142) is intended to
hold the fractured ends of the
bones apart, and thus prevent
them from uniting in a crossed
position.

The transverse section of
the forearm is not a circular
figure, but an ellipse, hence any
circular bandage has a teudency
to change this shape to a circle
(Fig. 143), and would press the
fractured ends towards the cen-
tral axis of the forearm, and
might cause them to unite in a
crossed position,

Von Dumreicher therefore
places a paste-board splint on
the palmar side of the forearm,
and another on the dorsal side, in a position midway between supina-
tion and pronation, and over these the pasteboard splint with the
two flaps.

..'-.. el I' .:.'-- | e '- -

Von Dumreicher's flap splints.

For the same reason Volkmaun has recommended the position
midway between supination and pronation for all injuies of the bones
of the forearm, and has contriv. d .the splint shown in Fig. 135.



Fig. 143.

The danger of a circular bandage in fracture of the forearm (after Albert).

3. METAL SPLINTS.

Splints of common tin have been in use for a long time in the
armies of all countries, for the support of gunshot wounds of the limbs, and
for transport., especially in the form of the boot of Petit — a slightly
concave splint, with a plate for the foot, and an opening for the heel.

Volkmann has simplified this splint, and provided it with an
adjustable iron foot support, which is now in use everywhere (Fig. 144).

Fig. 144.

Volkmann's metal splint for the lower extremity.

Flat splints of tin {_-S.L_lenﬁnj have been introduced into the
Danish army. These splints are 14 inches long and 4 wide, provided
at oue end with two projections, each of which is divided into three
teeth, and at the other end with two slits in which the projections of
another splint can be inserted and secured by bending, so that splints
of any desired length can be easily and qui:,]ci:,r formed (Fig. 145:}

"ﬁplmt- can be cut out of sheet zine with a strong pair of
regulation seissors, and they can then be bent with the hands and fitted
ciosel} to the shape of the limbs. In the substitute haversack for the
field dressing station, suggested by the author, there is a large sheet

Prp—
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zinc box, which gives shape to the whole, can be used at the dressing-
station as a vessel to hold water, and finally cut up into splints.

Fig. 145.

L.I

Salomon’s sheet-metal splints.

The sheet zinec splints suggested by Schoen and improved by
Weissbach (see Deutsche militair - drztliche Zeitschrift, 1877, Heft 11)
which are cut from thin sheet zinc (No. 8, /., inch thick) with
seissors, according to good patterns, are very convenient for use upon
the field of batile.

Baszkets are made of iron-wire (Mzm}'ar, Bmmet), and in these,
when well padded, broken limbs rest very well. Flaps can be easily
made in them, so that wounds can be dressed without disturbing the
position of the limb (Fig. 146). But they are expensive, and take up
too much space for use in military practice.

Fig. 146.

Wire-splint for the lower extremity, according to Roser.

It will be shown later how splints of every kind can be impro-
vised from telegraph-wire.

I‘1g 147.

Wire-netting splint applied over cotton batting.

Very flexible and airy splints have also been made of commercial
‘wire - netting (wire -seive material), which are especially suited for

field practice, on account of their lightness and cheapness (Figs. 147,
and 148).



Fig. 148.

..::.: n%" L F&

Three wire-netting splints, connected with string.

4. GLASS SPLINTS.

The glass splints suggested by Neuber for my clinic, for both
upper and lower extremities (Figs. 149, and 150) are exceedingly clean,
for every spot of dirt can be seen upon them at once, and they can
be thoroughly cleaned. If any blood or discharge has penetrated the
dressing on the side next the splint, it can be seen immediately.

Fig. 149.

Glass splint for the arm, aceording to Neuber.

Unfortunately, these splints are so expensive and fragile that
they can only be used in richly endowed hospitals, and are totally un-
fitted for military practice

I have, therefore, 1ecentl:~; replaced them with splints of similar

shape made of telegraph wire, which have much the same good quarlltles
and are besides much lighter, more durable, and cheaper.

PINEPPY



Fig. 150,

Glass splint for the leg, according to Neuber,

IMMOVABLE DRESSINGS.
1. STARCH DRESSINGS.

The starch dressing was invented by Seutin in 1840.

Preparation of the paste. Some starch is stirred with ecold
water to a smooth mass, and then enough boiling water is added to
make a clear, rather thick mucilage.

Starch bandages are strips of muslin which are drawn through
fresh paste and rolled up into roller bandages. '

Starch splints are made of strips of paste-board which are dip-
ped quickly into hot water, and then starch paste is thickly spread on
both sides.

Application of the starech dressing. The limb is first very carve-
fully bandaged with a wet flannel bandage, after the depressions about
the joints have been well padded with cotton. Over this is applied a
starch bandage, starch splints are laid outside of this and firmly secured
with another starch bandage.. The whele is finally covered with a dry
cotton or gauze bandage.

Strips of paper can be used instead of the bandages, being
dipped into the starch paste and arranged like the many-tailed bandage
of Scultetus.

The cotton paste-board dressing of Burggraeve is very simple
and convenient.

Splints are cut from paste-board in the shape of the limb, starch
_paste is spread on them, and a layer of cotton-batting laid on one side.
The splints are then applied with the cotton covered side next to the
limb, and with a dry gauze bandage, beginning with spiral turns which
do not overlap, so as merely to hold the splint upon the limb. The

6



paste is then thickly spread over the bandage with a large brush, or
with the hands, and the whole is covered with a dry muslin bandage.

It requires two or three days for a starch dressing to become
perfectly dry and hard; and the drying can be hastened by leaving it
uncovered, or exposing it to the heat of the sun or of a stove.

To make the dressing removable, it is split down its entire length
with strong seissors, the splint is bent open, and the edges covered
with strips of muslin bandage which have been spread with paste on
one side. The dressing can then be again applied to the limb, and
secured with straps and buckles (Fig. 151).

!

Fiz. 151
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Removable starch dressing.

2. WATER-GLASS DRESSINGS.

If bandages are soaked in a freshly made '), concentrated solu-
tion of neutral silicate of potash (potash water-glass) which should
have a specific gravity of 1,35 to 1,40 [ijihm:],' dressings can be made
with them which will become perfectly firm and hard as soon as the
water ]lilf': l?‘.'illH”'FlI-E‘lL

To hasten the hardening, finely pulverized chalk, or slacked lime
and chalk (1 to 10. Bohm), magnesia (Kinig), or cement (Mitscherlich)
are stirred in the water-glass. so as to produce a paste of the consis-
tency of honey, and the bandages are dipped in this, or it is spread
over them with a large brush. Finally the entire dressing is sprinkled
with the dry powder, and the latter rubbed in. 1If a little alcohol is
painted over this with a brush, a hm'fl_.- olass-like coating is formed.

3. GUTTA-PERCHA DRESSINGS.

Splints are cut out of sheet gutta-percha '/, to !, inch thick,
and are dipped in hot water at 170" J. until they are flexible, when
they are laid upon the limb, which has been previously covered with
a wet flannel bandage, and firmly bound on with gauze bandages.
Fouring cold water over them makes them harden quickly.

1) Solutions which have been kept for some time are irritant, and even
caustic to the skin.



SN T

4. PLASTER OF PARIS DRESSINGS.

The plaster of Paris dressing was invented by Mathysen in 1852,
It has the great advantage over all the others that it becomes firm and
hard in a very short time.-

The plaster is best mixed in a chira basin, adding to the
required quantity of ‘plaster an equal quantity of cold water, with con-

Fig. 153.

Plaster dressing with many-tailed Plaster dressing made of pieces of coarse
bandage. sackeloth dipped in plaster.

tinuous stirring, so that a mixture of the consistency of thick cream
results. This hardens into a firm mass in five or ten minutes.

To delay the setting of the plaster, more water is used; or
starch, lime, milk, beer, or horax are mixed with the water.

Et
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To hasten the setting, less water is used; or hot water; or
table-salt, alum, water-glass, or powdered cement is added.

If the plaster has been spoilt b:,* taking up water from the
atmosphere, it can be made good again, hy heating it an open

until no more steam rises from it.

The plaster dressing can be applied in various ways.

1. Strips of bandage are dipped in the plaster cream, and
applied to the limb — previously coated with lard or oil, like the
many-tailed bandage of Scultetuz (Adelmann) (Fig. 152).

2. Instead of bandages, old clothes (woolen stockings, drawers,
undervests, etc., or coarse sackeloth), which take up a large quantity
of the plaster cream, can be cut up and used to make the dressing
(Pirogoff) (Fig. 153).

Fig. 154,
Fig. 154,

-
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Bavarian aplint.

The two pieces of cloth for a Bavarian splint for the leg.

3. The plaster cream is poured between two pieces of linen or
cotton cloth sewed together in the middle, and the limb is surrounded
with them (plaster compress, Figs. 154, and 155). As soon as the
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plaster has hardened, the two halves which are joined together by the
seam behind, can be opened, and the injured part is left free (remo-
vable plaster dressing, Bavarian splint).

4. Removable plaster splints can be made of bundles of hemp,
flax, or jute, dipped in the plaster cream and bound with gauze

bandages upon the limb — previously oiled (Beely). These are par-
ticularly suited for the fixation of compound fractures under antiseptic
treatment. )

If it is desired to suspend limbs with splints of this kind, rings
or loops of telegraph wire may be included in the plaster between the
bundles of hemp (Fig. 156).

Fig. 156.

Anterior hemp-plaster splint for fractures of the leg (after Beely).

5. Bandages are impregnated with dry plaster of Paris powder,
and laid in water shortly before being used. Gauze bandages are best
for this purpose.

The gauze bandages can be Fig. 157.
most simply impregnated by passing f
the end of the bandage through a slit
in an upright board (Fig. 157), in
front of which lies a heap of plaster, |
and rolling the bandage in this heap of |
plaster.

Plaster of Paris bandages, and Bgard for making plaster bandages.
the powdered plaster, can be kept in a
tin box, and this board with a slit used to keep them separate
(Fig: 158).

: With the simple plaster bandage machine of Wywodzoff, gauze
plaster bandages can be quickly made (Fig. 159).

Cotton batting bandages are used underneath the plaster ban-
dage, as the best means for preventing pressure and strangulation; or
gauze or flannel bandages are used, wet with an antiseptic fluid, if
there are any wounds (Fig. 160).

To make the edges of the plaster dressing smooth and even, the
bandage which projects underneath can be turned over like a cuff and

secured by a turn of the plaster bandage (Fig. 161) (Ris, Billroth).

1) Straw splints are very good for this purpose, but they must first be
beaten soft with a hammer, so that the plaster cream can easily penetrate
them. (Anschiitz.)



Wywodzoff's plaster bandage machine,

Plaster dressing with cotton underneath.

If, finally, it is desired to give the dressing a smooth clean sur-
face, powdered plaster is sprinkled on it and rubbed with wet hands.



Fenestrated plaster dressing with the edges turned back (Ris).

To make the dressing water-proof, it is painted with a brush
with a solution of damar-resin in ether (1 to 4) — damar varnish,
until saturated.

The best method to remove a plaster dressing is to make a
deep furrow in it with a very short thick knife (Fig. 162), or with a
hammer, and then to cut the deeper layers with a strong pair of
shears (Fig. 163).

o, 162,

Knife for removing plaster dressings.

Fig. 163.

Shears for removing plaster dressings.

5. RE-ENFORCEMENT OF THE PLASTER DRESSING.

To strengthen the plaster dressing, a layer of plaster cream can
be spread over the bandages. But this makes it thick and heavy.

It is more convenient to increase its rigidity by inserting in it
wood-sharings (veneering), wooden splints, or iron wire, as it then

remains light, and can be more easily removed.

T
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The following will serve as examples:

a. The re-enforced plaster dressing for fracture of the forearm
and inflammation of the elbow-joint (Figs. 164, and 165).

Fig. 164 shows how the wooden strips are placed after the arm
has been covered with cotton and a plaster bandage has been applied
over it. Fig. 165 shows the finished dressing, after the strips have
been surrounded with plaster bandages and their projecting ends cut
of with the scissors.

Fig. 164, .
!

Re-enforced plaster dressing for arm with flexed elbow,
{Application of the splinting.)

Fig. 165. | 4
e == =

Re-enforced plaster dressing, completed.

b. The re-enforced plaster dressing for fractures of the arm,
and inflammation of the shoulder joint, is applied as follows. The arm,
bent at the elbow and abducted, is carefully bandaged with flannel
bandages to a point above the elbow, and above that with cotton
batting bandages over the arm and shoulder. The entire arm from
the wrist to the shoulder is quickly bandaged with a plaster bandage,
and then laid against the body and supported with a sling. The middle
of a long wooden strip is placed at the elbow, the two ends are bent
upwards along the anterior and posterior surfaces of the arm, and
crossed over the shoulder. A second longer strip is laid along the
outer side of the arm from the wrist up to the side of the neck
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(Fig. 166). The dressing is completed by enclosing the wooden strips,
the arm, and the sling with plaster bandages applied like the Desault
dressing for fracture of the clavicle (Fig. 167).

Fiw. 167.

EBe-enforced plaster dressing for fractures of the humerus, and inflammation
of the shoulder-joint.

a. Applieation of the wood strips after the arm has besn bandaged in plaster, and
laid in a sling.

b. Covering and fixation of the entire dressing with plaster bandages.

¢. The re-enforced plaster dressing for fracture of the thigh,
according to Volckers.

To secure complete immobility to the fractured thigh, it is necessary
to enclose the pelvis, as well as the entire limb in the stiff dressing.

To accomplish this, the sacrum must first be elevated on a pelvic
support (Figs. 168 and 169), so that the bandage can be easily passed
around the pelvis above it. An iron rod covered with cotton, against
which the perineum of the patient is drawn by an assistant making
extension on both feet, provides counter-extension, while another assistant
fixes the pelvis with both hands. To support the heels during the
application of the dressing, the adjustable heel-rest (Fig. 45) can be
employed.

The entire limb must first be wrapped in cotton batting bandages,
which are to be firmly bound on with a plaster bandage.

Over this are to be placed four strips of wood — in front, behind,
and on both sides (Fig. 170), which are to be held at first by the
fingers of assistants, then by a plaster bandage with a few spiral turns
(Fig. 171).

Over this are applied four or five wet plaster bandages until the
dressing has acquired the necessary firmness, and it can be made still



Fig. 169.

Esmarch’s pelvic support. Bardeleben's pelvie support.

Fig. 170.

Re-enforced plaster dressing according to Volckers., 1.

firmer by applying a thin layer of plaster cream, or by rubbing some
powdered plaster on it with wet hande,

cnvo saliacnss o sl
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Finally the projecting ends of the wooden strips are cut off with
geissors, and openings made with a sharp knife wherever there are

wounds (Fig. 172).

Re-enforeed plaster dressing, according to Volckers. 3.

If suspension of the limb is desired, in the open treatment of
a wound upon the lower side, for instance, a couple of pieces of wood
are secured under the splint, and strings are fastened to them and
passed over a cross-beam above the bed (Fig. 173).
£  The pelvis must then be well raised on a cushion, which has an
opening, in it for defecation.

6. FENESTRATED PLASTER DRESSINGS.

Wherever there are wounds, openings must be made in the plaster
dressing (fenestration), so that the discharge can have free outlet.
The wounds are left uncovered at the time of application, or the openings
are cut afterwards with a short knife, or with the scissors.

To locate the point at which the openings are to be made, a ball
of cotton, or a wiper is to be laid uwpon the wound, and this will
form a projection upon which the opening can be cut boldly.

To prevent the discharge from penetrating between the plaster
dressing and the skin, the edges of the opening must be covered with
carbolic cement, or stuffed with cotton soaked in collodion (Fig. 174).



Fig. 173.

Suspension of a plaster dressing of the lower extremity.

In complicated injuries, and after resection of the elbow - joint
a fenestrated plaster dressing can be applied to the arm in a position
of Hexion to an obtuse angle, and midway between supination and pro-
nation (Figs. 175 and 176).

7. INTERRUPTED PLASTER DRESSINGS.

For severe comminuted fractures of the bones, with extensive
injuries of the soft parts, which have already begun to suppurate, the
bridge or lath dressing of Pirogoff can be used with advantage.

A dressing of this kind for such an injury on the front of the
leg will serve as an example (Fig. 177).
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Fig. 174.

Fenestrated plaster dressing with cotton edges.

Fig. 175.

Re-enforced fenestrated plastér dressing for resection of the elbow.

After a strong plaster splint, made of coarse sackeloth dipped
in plaster cream, has been applied to the calf, two large balls of oakum
soaked in plaster cream are laid on the anterior surface of the leg,



and upon these a wooden lath is secured with broad strips of plaster
bandage. -

Fig. 177.

Interrupted, or bridge dressing of Pirogoff.

If the wound in the skin is a small one, but there is an injury
of a bone or of a joint which renders complete fixation necessary, and
yet the injured part must remain open to inspection, a circular plaster
dressing ean be applied above and below the injured spot, and the two
joined by pieces of lath, which are laid upon bunches of oakum soaked
with plaster cream, and seecured to the plaster dressing by plaster
bandages. BSee for example, Fig. 178.

Fig. 178. A i

="

Interrupted plaster dressing with stirrups of hoop iron, for injuries in the
neighborhood of the elbow.



If however, the injured part must be exposed for a greater
extent, so that a large antiseptic dressing can be applied, large stirrups
of hoop iron can be secured between the two plaster bandages, and
these will unite the two parts immovably. See, for example, Figs. 179
and 180.

Interrupted plaster dressing with stirrups of hoop iron, for injuries in the
neighhborhood of the knee.

Beely has also suggested a hemp plaster splint for resection
of the knee, in which the iron hoops are strengthened by strips of
hemp impregnated with the plaster cream, so that they canmot yield.
It is easy to make, gives the limb secure fixation, and leaves the entire
region of the knee so free that an antiseptic dressing of sufficiently
large size can be used (Figs. 181 and 182).

Fig. 181.

Beely's hemp plaster splint for resection of the knee.



Beely's hemp plaster splint for resection of the knee.

8. PLASTER SPLINT DRESSINGS.

The combination of the plaster dressing with splints and sus-
pension wires, as first proposed by Watson for resection of the knee,
is exceedingly convenient for the treatment of injuries and resections
of the larger joints.

Watson secured the limb with plaster bandages upon a wooden
splint which was narrower in the neighborhood of the knee, and had
a long fork-shaped opening at its lower end for the heel (Fig. 136 p. 74).

On the anterior surface of the dressing a strong bent wire is
enclosed, by which the entire extremity can be suspended.

The author has somewhat simplified Watson's wooden splint, and
brought the principle of the dressing into use in the treatment of in-
juries and resections of other joints as well, as the following figures show.

Although these dressings are not entirely suitable for the primary
antiseptic treatment of wounds, becanse a part of the wooden or wire
gplint is enclosed in the dressing, yet they can be employed with ad-
vantage 1 war quite often, especially in cases where primary antisepsis
has failed, or the wounded have come under treatment so late that
only open wound treatment or irrigation is possible.

In such cases the plaster suspension splints secure quiet to the
shattered limbs, leave the injured part accessible in wide extent to all
necessary antiseptic measures, and, in particular, permit the dressings
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to be changed without assistance, and without displacement of the
fragments of the bone (Fig. 183).

Fiz. 183.

Whatson’s plaster suspension splint for resection of the knee.

These splints are applied as follows:

After the wooden splint has been well cleaned and disinfected,
and the narrow bridge, which is intended to support the neighborhood
of the knee, has been wrapped with plenty of iodoform gauze, the
Joint is covered with the antiseptic dressing, and the rest of the limb
with cotton, and cotton is laid upon the splint so that it cannot exert
injurions pressure at any point (Figs. 184 and 185). ')

The wooden splint, seen from abowve.

Fig. 185.

The wooden splint, seen from the side.

Plaster bandages are firmly applied to the leg and thigh, leaving
the region of the knee free, and supported only by the narrow wooden
bridge. The suspension wire (Fig. 186) is included on the anterior

N I have {1nn¢.a“n} with the fork-shaped lower end which existed in the
original Watson’s splint, because it appeared to me to be of no particular use,
and it made the splint more expensive, and more easily broken.

7



surface of the leg with the last plaster bandage, and as soon as the
plaster hardens the leg is hung by this from a crossbeam over the bed.
If there iz no wooden splint at hand, a similar one can be improvised

Fig. 186.

The suspension wirs.

out of telegraph wire, which ean be obtained everywhere in time of

war (Fig. 187).

s
e T

Suspension splint of ‘telegraph wire.

For the ankle, the splint and the suspension wire must be
altered as shown in the following figures (Figs. 188 to 190).

Esmarch's plaster suspension splint for resection of the ankle.

A

Fig. 189.

{
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Buspension wire for Esmarch’s plaster suspension splint for resection of the ankle:.
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Esmarch's plaster suspension splint for resection of the ankle.

For the elbow-joint, the splint and wire must be shaped as shown
in Figs. 191 to 194.

Fig. 191.

The wooden splint, seen from the side.

Fig. 193,

The suspension wire.
TIF
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Esmarch’z plaster suspension splint for resection It-na elbow.

If wooden splints are not at hand, the splint can he easily made
of telegraph wire. It can be strengthened in this case by wrapping

plaster bandages around it (Fig. 195).

For the wrist, the splint must be very narrow at the region of
the joint, bent at a right angle at the elbow, and provided with an
opening for the internal condyle. The shape of the wire and the
method of suspension are shown in Figs. 196 to. 199.

Fig. 196.

T
- .
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Eemarch's plaster suspension splint for resection of the wrist.
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Suspension splint of telegraph wire.

Fig. 198,
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Esmarch's plaster suspension splint for resection of the wrist.
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Volkmann's wooden anterior splint (Fig. 200), secured with

plaster or wet gauze bandages to the foot and leg (Fig. 201), gives
good fixation to the resected ankle joint.

Volkmann's wooden anterior splint for resection of the ankle.

Fig. 201.

*‘\'\\11‘&
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Volkmann's anterior splint for resection of the ankle.

NB. The plaster dressing should have been represented in this
figure and the following (Fig. 203), as applied up to a point above
the knee.

But if it is desirable to have the entire region of the wound
free, in order to apply a completely antiseptic dressing, the two parts
of the splint must be joined by a strong wire stirrup, as is shown in
the following figures.

Fig. 202,

Easmarch’s iron stirrup splint for resection of the ankle.
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The stirrup splint [’Fig. 202), consists of a sole-piece, and
a small anterior splint for the leg, both made of sheet iron and
connected by an anterior wire stirrup. The foot is secured to the foot-
piece by adhesive plaster and plaster bandages, and the leg secured
to” the anterior splint in the same way. The heel can be supported,
in addition, by a triangular cloth (Fig. 203).

Fig. 208.

Esmarch's stirrup splint for reseetion of the ankle.
My stirrup splint for resection of the wrist (Figs. 204 and 205)
It consists of a splint of sheet iron
Fig. 204.

was made for a similar purpose.

— et

Esmarch’s stirrup splint for resection of the wrist.

ity

Esmarch’s stirrup splint for resection of the wrist.
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for the hand, and another for the dorsal surface of the forearm, con-
nected by a stirrup of strong iron wire.

My double splint for resection of the elbow joint,” which I made
m 1866 for the wounded in Langensalza, when I went thither from
Berlin to visit Stromeyer, is very useful for antiseptic dressings, and
ean easily be made by any carpenter (Figs. 206 to 208).

Fig. 206.

Eamarch’s double splint for resection of the elbow.

Fig. 207.

: The upper padded stirrup splint,
with the arm raiged from the lower flat wooden splint, which gives security
to the apparatus.

The lower flat wooden splint.

In changing the dressing, the interrupted stirrup splint upon which
the arm rests, and which is padded antiseptically, is lifted from the
lower eplint, so that the latter can be cleaned and disinfected.

Somewhat more complicated, but exceedingly convenient for cases
of extensive injury of the bones and soft parts, because every part of
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the splint can be separately removed, is my iron sectional suspen-
sion splint for resection of the elbow joint (Figs. 209 to 213).

Fig. 200.

Esmarch’s sectional suspension splint for resection of the elbow.,

Fig. 210. Fig. 211.

.._‘II .-:1.!!_.1":“'“..:— -
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Suspension rod, seen from above, Splint for the hand and_forearm.

Fig. 2]12.

Middle splint,

Fig. 213.

ey L
S

The m'd]e splint removed for remewal of the dressing.

It consists of three hinged splints, the movable arms of each
being secured by screw clamps to a bent suspension rod (Fig. 210),
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The arm rests safely on the two end splints, if it is necessary to re-
move the middle piece (Fig. 212) to renew the dressing (Fig. 213).

MISCELLANEOUS APPARATUS.

Various special forms of apparatus are employed to give com-
fortable and secure position to the injured limbs — alone, or combined
with other dressings.

They lessen the sufferings of the patient and the labor of the
surgeon, especially in extensive and severe injuries,

. Fie. 214,

...........

Pott's lateral position.

As they are, for the most part, heayvy and bulky, they are less
suited for transport than for treatment in hospital.
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For military practice, those are most useful which are not too

~ heavy, too complicated, and too expensive, and which can be easily

made from drawings by any mechanic.

If other means of treatment for severe injuries of the lower
extremity are not at hand, Pott's lateral position is employed as the
simplest temporary position method (Fig. 124). This method consists
in laying the limb upon cushions, with the knee and hip partly flexed,
and resting upon its outer side, so that the muscles are relaxed and
disturbance of the circulation is avoided. The wounds are dressed by
using the many-tailed bandage of Scultetus.

If the patient must be moved in this position, cords are passed
under the cushions and the latter tied around the limb.

For the transportation of severely wounded persons for greater
distances, especially if both extremities are injured, the wire-breeches

of Bonnet (Fig. 215) are excellent — for they form a padded wire
Fig. 215.
Lt H: -ﬁf |
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Bonnet's wire bresches.

basket in which the broken limbs rest very well. Flaps can easily be
made in them so that the wounds can be dressed without disturbing

Wire breeches for transport, according to Esmarch.
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the position of the limh. There is a contrivance for making extension
at the foot end. But these splints are expensive, and require too much
space for military practice.

Wire breeches, however, can be made from the commercial wire
netting (wire sieve material) which are lighter than Bonnet's and are so
flexible that they can be spread out flat, and easily carried to the field
in considerable quantity (Fig. 216).

The double inclined plane (planum inclinatum duplex) is sui-
table for use in hospital, whether made like a Petit's fracture-hox (us
in Fig. 217); or simpler (as in Fig. 218) — made of a few hoards,

Fig. 217.

Liouble inclined plane.

Fig. 218.

Easmareh’s double ineclined 1 lane,

|
y
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and furnished with wooden pegs at the sides by which the edges of
the quilted horsehair mattress upon which the leg rests are pressed
against the latter. If there is a wound on the back part of the limb,
a piece can be sawed out of the board at that spot (Fig. 219). To
support the foot, there are two longer pegs, between which a linen
bandage can be stretched in figure-of-eight turns.

A useful double inclined plane can also be made for both legs
by Dobson’s wooden knee support (Fig. 220) which is placed under
the mattress beneath the knees.

Dobson’s knee support, for raising the mattress.

The double abduction splint of von Renz (Fig. 221) is par-
ticularly suited to those compound fractures of the thigh in which the

Fig. 221.

Iluhle abduction splint of von Rens.
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upper fragment is In a position of strong abduction. As this splint
can be easily made of boards by any carpenter, it would prove useful

in small places distant from the large cities — where the surgeon must

rely upon himself. Flaps can be made wherever there are wounds.
The small round cushion which closes the opening in the perineal re-
gion is removed for defecation,

For compound fractures of the leg, the fraeture-box. of Petit,
introduced into Germany by Heister (Fig. 222) was probably the most
commonly employed apparatus before the time of antisepsis.

Fig. 222,

Fetivs (Eeister's) fracture box.

The leg is held in the box between movable side flaps and straw
cushions, and in renewing the dressing each side of the leg can be ex-
posed in turn, without changing its position. The angular position of
the knee can be altered by means of the movable legs, as may be
desired (compare Stromeyer’'s ,Maximen®, page 526).

In England the Mac Intyre leg splint of sheet iron, as improved
by Liston (Fig. 223). is preferred for the same purpose. This splint

Mac Intyre's splint, improved by Liston, for compound fractures of the leg.

'
il i it 5 il

- A i e



— 111 -

has a movable foot-piece, adjustable in various directions, and the
angular position of the knee can be very gradually altered by a screw
at the back. The transverse piece at the lower end gives the splint
security of position. The length of the thigh piece can be altered at will.

The leg splint introduced by Scheuer has the advantage that it
can be made very quickly of a few wooden laths.

Heheuer's leg splint.

The slightly concave splints with foot supports (Fig. 144) have
of late been preferred to fracture-boxes by most surgeons.

In compound fractures of the arm, and
injuries of the shoulder-joint, Stromeyer's
eushion is very useful.

This is a soft triangular cushion with
rounded corners, stuffed with horse-hair and
covered with waterproof material (Fig. 225).
One of the rounded corners is laid in the
axilla and secured by safety-pins in front and
behind to a strip of bandage, which is bronght
over the sound shonlder. The arin is then
laid against the cushion in flexion, and both
are supported by a sling (Fig. 226).

Fig. 225,

ot s C B Tl
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Stromeyer’s cushion.

Use of Stromeyer's cushion in a compound fracture of the humerus.
(The sling is drawn as if it were transparent.)
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Middeldorpfs triangular cushion.

Fig. 228,

Middeldorpf’s triangle.
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This secures a quiet position for the arm by preventing the
movements of respiration from being conducted to the fractured point.

The wounds are dressed with the many-tailed bandage of Sculte-
tus, by throwing back the outer layer of the sling.

In fractures of the upper end of the humerus, with obstinate
apduction of the upper fragment, the entire upper part of the arm can
be placed in abduction by means of Middeldorpf's triangle, a triangular
wedge shaped cushion (Fig. 227), or a double inclined plane made of
three boards (Fig. 228), the longest side of which is secured to the
side of the body by belts or cloths, while the arm, bent at an obtuse
angle, is laid upon the two short sides and bound fast to them.

The entire arm must be carefully bandaged from below upwards,
for its dependent position makes it very liable to oedema.

Fig. 229,

Lister's splint for resection of the wrist.

The splint for resection of the wrist introduced by Lister, made
of wood covered with soft leather (Figs. 229, and 230) is also a posi-

Cradle of three copper wires and two wooden rods,
5



Fig. 232,
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The same, flattened out for transportation.

Fig. 233,

[ 1.’_ o

Cradle made of telegraph wire.

tion apparatus, upon which the hand and fingers rest very comfortably.
It is particularly suited to the latter part of the after-treatment, if
frequent passive and active movement of the fingers is to be undertaken.

F'or protection against any accidental contact, and to remove
the weight of the bed-clothes, a cradle of bent wire and wooden
rods, or of barrel-hoops, is placed over the injured part and the
position apparatus (Figs., 231, te 233).

APPARATUS FOR MOVING THE INJURED.

In permanent well-furnished hospitals, special apparatus, which is
often complicated and expensive, is used to move severely injured
patients in order to renew the bed-linen, to cleanse the back. to wash
and protect from bedsores, and to allow defecation without pain and
wjury to the shattered limbs by movement.

In war-time, these must often be quickly improvised, and with
limited means.

The stretcher represented in Fig. 234 recommends itself by its
simplicity and convenience.

Four wide strips of saileloth are provided with a hem on one
side and with straps and buckles on the other, two of these are slipped
under the trunk, and two under the legs of the patient, a litter pole
15 pushed through the hem on one side of the strips, and another is



s g

Fig. 234.
atretcher.

strapped on the other side; the two poles arve lifted together, and rest
on the head and foot of the bed, being held apart by two cross-pieces

of wood with holes in them, through which the ends of the poles are passed.
E E L]
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The wounded part, in this case the hip, remains free, g0 . that
the dressing can be easily changed. ;
Fig. 935.

Volkmann's lifting frame.
Fie, 28k
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Dr. Laub, of Copenhagen has introduced a similar apparatus.

The lifting-frame introdnced by Volkmann is also useful for
this purpose (Fig. 235).

The saileloth spread over the wooden frame has an opening in
the center for defecation. By two handles of belting attached to the
ends, the patient is lifted with the frame, and supported in this posi-
tion by the folding wooden feet. Pulleys for treatment by extension
are attached to the frame itself.

The apparatus invented by Siebold is also to be recommended,
on account of its simplicity (Fig. 236).

The strong pole iz easily hoisted by a pulley fastened to the
ceiling of the room. The buckled bands in which the patient is sus-
pended press close against the body when its weight comes npon them,
and if this iz in any place undesirable, a board, shown on the left,
must be inserted to hold the band open.

Fig. 237.

Adjustable back-board.

The adjustable back-board, which is placed behind the pillow,
and permits the patient to assume various positions, is very comfortable
for the severely sick, or wounded. They can be easily and cheaply
made in the form represented in Fig. 237.

EXTENSION DRESSINGS.

Dressings which effect a continous extension are used with the
greatest advantage, both in simple and compound fractures, and in in-
flammation of joints.



— 118 —

The Desault-Liston splint (Fig. 238), with the lower end as
improved by Haynes Walton (Fig. 239), is one of the less perfect

Fig. 238.

Desanlt-Liston splint for fracture of the thigh.

forms of apparatus, but it is simple, and always useful for the first
emergency dressing and for transport. The foot is secured to the lower
end by a handkerchief, while a second, pas-

Fig. 239. sing over the perinenm, makes counter-exten-
sion, and a third (girdle-cloth) secures the
a) upper end of the splint to the body. A fourth

: 5 and fifth handkerchief fasten the thigh and leg
laterally to the splint.

Improved form of the

lower end of the Liston The treatment by extension first came
splint according to Hay- . : 1
nes Walton. imto general use after Crosby had shown that

a long continued extension could be made en-
durable by properly distributing the attachment over a large area of
the surface of the skin.

Croshy's adhesive plaster extension consists of a strong broad
plaster strip which is applied along both sides of the leg, as high as
Fio. 9 the fractured point in the thigh. It holds a

1. 240, : ; - - : -
e small foot-piece (Fig. 240), provided with a ring,
= against the sole of the foot near the heel, and
is itself secured by another strip of adhesive
plaster which surrounds the leg in spiral turns,
pressing the first strip firmly against it (Fig.

940)).

=

Fig. 241.

Crosby’s adhesive plaster extension. 1.

The entire limb is then firmly bandaged from the toe mnearly
to the upper end of the first strip of plaster, which is turned down
over the upper edge of the completed bandage (Fig. 242).



Crosby's adhesive plaster extension. 2.

A weight is then attached to the ring in the foot-piece by a
string which passes over a pulley, and the leg is thus drawn towards
the foot of the bed (Fig. 243).

Fig. 243,

Hxtension by a waight, for fracture of the thigh.
(A bread-sack filled with stonss serves here for a weight.)

If the leg were now left without any other support, it would
sink into the mattress, and the action of the weight would be entirely
or partly counteracted by friction. The lateral displacement of the
foot would also cause rotation of the fragments of the hone.

To prevent these faults, the leg can be placed on the sliding
apparatus of Volkmann (Fig. 244), a short, iron, concave splint, with
an opening for the heel, to which is attached a foot-piece, and also
a narrow cross-piece underneath, which rests and slides on two smooth
angular pieces of wood.

In the absence of this apparatus, an angular cross- piece can be
secured to the back of the leg by a few turns of plaster of Paris
bandage, which are also carried around the foot, and this can be made
to slide on fwo angular pieces of wood which are held parallel to
eachother by iron wire (Fig. 243).



Volkmann's sliding apparatus.

Counter - extension is made by a padded band passing over the
perineum, or by a thick rubber tube covered with cotton, and fastened
to the head of the bed by hooks, or by the weight of the body — the
foot of the bed being raised by blocks of wood or by bricks.

To prevent lateral movement of the fragments, the thigh is sur-
rounded with short splints, Bell's splints (see Fig. 129), for example,
or four of Gooch’s coaptation splints, which are secured by straps
and buckles (Fig. 245).

=

Fig. 245,

Gooch's coaptation splints, with straps and buckles, for fracture of the thigh.

As extension by weights, or by suspension, is not suited for use
in transportation from the field of battle, the author has suggested for
this purpose an extension by rubber rings, applied as follows: To
secure the foot-piece under the sole, in the absence of Crosby's adhesive
plaster, two wet bandages can be employed, each twice as long as the
entire leg, with a split in the middle through which the ring of the
foot piece is passed. Thus four strips are attached to the foot
piece, two of which are to be carried in front of the leg, and two
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behind, and wound around it in spiral turns (Fig. 246). If the entire
leg is. carefully bandaged over these strips with a dry bandage. up to
the point of fracture, considerable extension can be maintained upon

The foot-piece secured with strips of wet bandage.

the foot-piece for weeks without causing the bandages to shp. If there
is any starch or flour at hand, the strips can be made to adhere much
more strongly by spreading it upon the wet bandages.

Rubber rings, such as are to be had anywhere in  Fig. 247,
the shops, are employed for the elastic extension; or if m
they are not to be had, pieces of rubber tubing, in the ik and

ends of which are tied wooden knobs with hooks (Figs. hook for the
247 and 248) : rubber tube.

Rubber tube with knobs and hooks for elastic extension.

For the transportation of the injured, the elastic rings can be
fastened to the upper and lower ends of the stretcher (Fig. 249), and

Esmarch's stretcher extension dressing for transportation of gunshot fracture
of the thigh.

for a counter extending band the belt of the injured man is employed —
or his trousers, cut open on the outer side as high as the pelvis, and
on the inner side to the middle of the thigh, and rolled up to the
perineum. To prevent lateral movements of the leg, the boot can he
used as a foot-support. For this purpose, the boot 1s cut up the
middle line in front. from the situation of the metatarso-phalangeal joint,
and a curved cut is carried from the same point to the anterior edge
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of the heel; the upper end of the boot-leg is then wound on a bunch
of twigs, a narrow wooden splint, or the sidearms of the injured man,
and tied with string at both ends (Fig. 250).

Fig, 250,

Foot support made of a regulation army boot.
A jointed splint of five pieces of wood, with a sort of ferule

of tin on the end, so that the parts ean be put together by sticking
the end of one into the tin ferule of the next (Fig. 251), can also be

Fig. 251.

Wooden splint with tin ferule.

employed for the elastic extension.
When in use, an iron hook (Fig.
252) is attached to the lower end,
and the extension ring is fastened
to this. On the upper end of the
~ splint are two slits to which both
the pelvic girdle and the perineal
band must he secured — the perineal
band by the second rubber ring.
If it is mnot necessary to use the
trousers of the injured man as a

Removable hook for the jointed .
SR T LT counter-extending band, one of the
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trouser-legs can be folded up, and placed between the limb and the
splint for padding. The splint, taken apart, with its hooks and two
rubber rings, occupies so little space that several of them can be easily
carried to the field of battle in a dressing-knapsack (Fig. 253).

Easmarch's jointed splint for elastic extension of the thigh.

For extension of the wrist in inflammation, and in the latter
part of the after-treatment of resection, loops of adhesive plaster of
equal length are secured to all the fingers by the hand and finger
bandage (see Fig. 78); and a small wooden rod is passed through the
loops. Small strings, acting over a pulley, connect a weight with this
rod. Counter-extension is obtained by a larger loop of adhesive plaster
which is made to adhere to both surfaces of the forearm and fastened
to the head of the bed by a rubber ring. The arm rests upon an
inclined plane (Fig. 254).

Fig. 254.
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Extension of the wrist by weight and pulley.

If it is desirable to have the patient move about, elastic extension
may be employed, instead of the weight, acting by a rubber ring put
on the stretch under the splint (Fig. 255).

Sayre’s adhesive plaster dressing for fracture of the clavicle
15 an extension apparatus, for it pulls the overlapping fractured ends
apart by drawing the shoulder outwards, backwards, and upwards.

Two strips of strong adhesive plaster, spread on sail-cloth, 3 to
4 inches wide, are cut, one of which must be long enough to pass
around the arm, and then around the chest, and the other long enough



Elastic extension of the wrist. .

to reach from the sound shoulder over the elbow of the injured side
and then back again to the sound shoulder.

The first strip iz passed around the arm below the axillary folds,
and sewed together behind to form a loop large enough to leave a part
of the back of the arm free, so that
there shall be no strangulation. By
this strip the arm is drawn backwards
and downwards until the stretching of
the pectoralis minor depresses the ster-
nal (internal) fragment sufficiently.
The arm is fixed in this position by
passing the strip around the chest and
securing the end to the main part be-
hind (Fig. 256).

A small longitudinal slit is cut
in the middle of the second strip to
i receive the point of the elbow. The
forearm is bent at an acute angle
and laid against the chest, and while
an assistant presses the elbow forwards
1 and inwards (thus completely reducing
the deformity of the fracture) the arm
is fixed in this position by the second
strip, which supports the point of the
elbow, hoth ends being passed over
the back and front of the chest towards the sound shoulder, where
they are crossed and fastened together with pins. (Figs. 257 and 258).

Fig. 256.

Sayre's adhesive” plaster dressing
for fracture of the clavicle. 1.

EMERGENCY DRESSINGS.

It the ordinary materials for dressings hitherto deseribed (for
dressing  wounds, making splints for broken bones, and stopping
hemorrhage ) fail, it becomes the duty of the surgeon, and if a surgeon
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Sayre's adhesive plaster dressing for fracture of the claviele.

is also lacking, of the person rendering ,first aid“, to improvise these
dressings from whatever materials are at hand.

EMERGENCY SPLINTS.

Splints are improvised out of a great variety of objects found in
the fields, the woods, and on the field of battle, for example:

a. Of twigs, tied together in bundles (Fig. 259), or placed in
a layer side by side and secured by cross.pieces of wood tied across

Bplint formed of a bundle of twigs.

them (Fig. 260), or by strings twined through them like a chain, so
that they can move upon each other (Fig. 261).

Fig. 260,
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Flat aplint of twigs.
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Flat splint of twigs.

L. Of straw or rushes, for instance, by tying the best stalks of
straw into bundles (Fig. 262), and wrapping two of these bundles in

Eplint made of a bundle of straw.

the edges of a cloth, the middle of which has been placed under the
injiil!‘:*d limh. until tllﬂ}' lie close to the sides of the limb., and can be
firmly secured to it by cords (Fig. 263).

Splint of straw rolled in cloth.

The stalks of straw, or rushes, can also be sewed together into
mats (according to Beck) and the limb may be surrounded with these,
or they may be rolled up and used as side splints (Fig. 264, and 265).

The French, for instance, in their sallies at the siege of Paris,
employed the straw mattresses, made to cover hothouse windows, for
making splints for injured limbs (Fig. Eﬁii).

c. A movable trellis of small wooden rods, used in many places
for covering flower pots, is an excellent material for splints. They may
be had in all sizes up to a length of 20 inches and more (Fig. 267).

d. Weapons of every kind, such as are found on the field of
battle — sidearms, faggot knives, bayonets with their sheaths (Figs.



Mat of rushes.

Fig. 267.

.

Splint made of lower-pot trellis.

268 to 270), muskets (Fig. 271), carbines, ramrods, pieces of lances,
spokes of wheels, ete.
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Splint made of two bayonets.

Bayonet sheath as splint.

Fig. 271.

Musket used as a splint.

The cut fragments of uniforms, also, should not be thrown
away, but used whenever it is possible for dressings — for instance,
parts of cloaks (Fig. 272), coats, trousers, bootlegs, shakos, knapsacks, ete,

9



Cloak rolled up for a splint.

The sanitary corps must be taught to make emergency dressings,
and to use weapons for emergency splints, in time of peace.

When cloth is lacking, the skirt of the coat (Fig. 273), or the
sleeve of the coat or shirt can be employed as slings.

In injuries and inflammation of the hand, elevation can be se-
cured for the latter, according to Gamgee, by pinning the sleeve to the
front of the coat by several safety pins (Fig. 275).

Fig. 273. Fig. 274. Fig. 275,

Skirt of coat. Sleeve. Pinned sleeve.
Emergency slingr.
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- £ Splints can be eut from sheet zine with strong scissors, and
bent with the hands so as to fit the limbs closely. A splint for in-
juries in the region of the ankle may be taken as an example (Figs.
276 and 277). : ;

Fig. 276. :

Zinc splint.

Fig. 277. .

Zine splint, applied.

In the substitute knapsack for the dressing station, introduced
by the author, is a large box of sheet zine, which gives shape to the
whole, can be used as a vessel for water at the dressing station, and
finally cut up into splints.

g. Pasteboard answers very well for splints, especially for injuries

- of the upper extremity.

Thus a splint can be very quickly made for the arm out of a
piece . of pasteboard 28 inches long, 10 to 12 inches wide (Fig. 278),

Fig. 278
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in which two cuts 3 to 4 inches deep have been made in the sides,

between the first and second thirds.
: This splint does good service as a provisional dressing for all

injuries of the arm from the fingers up to the elbow, and above (Fig.
279). In fractures of the bones of the forearm it is best to place
the forearm in a position of supination.

Fig. 279.

L f‘h\\

Pasteboard splint for the arm.

In wounds of the palmar surface of the hand, with injury of the
tendons, a caplike addition can be made at the lower end of the splint
and bent upwards in a similar manner, and the hand can thus be held

in a flexed position (Fig. 280).

Fig. 280.

Pasteboard splint for injuries on the flexor surface of the wrist.
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For fractures of the arm, espe-
clally at its upper part, four parallel
cuts are made in one end of a broad
pasteboard splint, the five divisions
thug made are bent together over
the shoulder, forming a shoulder
cap, and the whole is secured by a
spica bandage (Fig. 281).

h. The use of telegraph wire
for splints of all kinds is of especial
immportance in war, because the de-
stroyed telegraph lines are usnally
to be found everywhere, and be-
cause every hospital orderly, with a
good pair of pincers and a file, is
able to make these splints quickly,
by following patterns, after a little
practice.

Fig. 282 shows the simplest
form of such splints, according to
Porter, who first recommended the
use of telegraph wire for this pur-
pose. He also introduced a dressing scissors, with a file on one of
its blades, with which the wire could be partly filed through so as to
be easily broken.

Splint of telegraph wire. (Forter.)

As telegraph-wire splints are just as useful as wooden and iromn
splints for most purposes — not only for emergency dressings, but also
for the treatment of compound fractures, and of resections, it appears to me
desirable that the field hospital should carry this wire into the field
im considerable guantity, and also that the hospital corps should be
practiced in making these splints in time of peace.

The following sketches show the somewhat complicated forms of
telegraph wire splints which I now use almost exclusively for resections
and compound fractures in my clinic (Figs. 283 and 284).

The skeleton of the splint is made of a single piece of thick

wire, the length of which is calculated beforehand, bent, and the ends
bound together with thinner wire which can be easily bent and twisted
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Splint for the leg, made of telegraph wire.

by -the fingers, and which is stretched and back and forth on the stouter
wires so as to furnish a secure support to the injured limb ').

Theze splints are light and clean, and have the great advantage
that the entire surface, and particularly the under surface, of the anti-
septic dressing remains open te the eye; and as they are much cheaper
to make than the wooden or iron splints, they are suitable for gemeral
use in-the army hospitals as well as at the dressing stations,

The simple wire frames, over which strips of bandage are stretch-
ed by securing them with safety pins, are suitable for use with anti-
septic irrigation, and with antiseptic compresses, the injured limbs
resting comfortably upon them.

Wire suspension splints of this kind have been introduced by
Volkmann for the upper extremity (Fig. 285), and by Bardeleben for
the lower extremity (Fig. 286).

1. In war there is often a lack of tables and similar apparatus
by which to apply the necessary dressings quickly and conveniently.

In such cases, the edge of a ditch, or an earthen wall can be
used. A support which considerably lightens the work can also be

') The wire for the splint for the leg must be about 15 feet long; that
for the arm, about 8 feet.



Volkmann’s wire suspension splint for the arm.

Fig. 286.

Bardeleben's wire suspension splint for the lower extremity.

Fig. 287.

- Improvised support for applying dressings.

quickly constructed out of knapsacks and camp kettles, which lie scat-
tered about after a battle (Fig. 287).
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THE SOLDIER'S DRESSING-PACKAGE.

According to the order of the army sanitary department, dated
January 10th., 1878, every soldier must carry in war a package of ma-
terials for dressings consisting of: — a piece of old linen 30 centimeters
square, a small triangular cloth of muslin (four such pieces are cut
from a square meter) and 15 grams of lint.

Very different views prevail anong military surgeons as to the
proper constituents of this package: and, indeed, on the main question,
whether it is wise to have the soldier carry these materials for dres-
sings with him into the field. Some consider it altogether unnecessary.

But I have heard from many experienced military surgeons that
the surgeons in the field often had to rely, in dressing the wounded,
solely upon the package of dressings which each soldier carried. This
was the case, not only in campaigns in distant countries (in the war
with the Boers, in the Ashantee war, in Egypt, and in the Caucasus),
but even in our last war, when, especially in the cavalry, there were
very often no other materials to be had than those which were found
in the pockets of the soldiers. 1 therefore remain firm in my opinion,
that humanity demands, that every soldier should carry with him in war
a package of dressings with which his wounds can be dressed antisep-
tically, when other materials fail.

For many years I have interested myself in the question of what
the dressing-package of the soldier should contain, and how it should
be packed. In 1869 I published a little work under the title ,Der
erste Yerband auf dem Schlachtfelde® (,The First Dressing on the Field
of Battle“), which confained, as an appendix, a triangular cloth printed
with a copper engraving illustrating the use of Major's three-
cornered cloth at the dressing station.

During the French war, the ,Hiilfsverein® (Sanitary Aid Society)
of Kiel made large numbers of packages of dressings according to my
plan, and distributed them to our soldiers. Each of these contained,
besides the three-cornered cloth with a safety pin (Fig. 288), two
wipers (b, and c¢), filled with carbolized cotton, and a gauze bandage
(d), all wrapped in parchment paper (a).

As it afterwards proved that the carbolic acid quickly evaporated,
I employed salicylated cotton instead; later, hecause the salicylic
acid fell out of the cotton when the package was carried for some time,
I substituted for it balls of jute with chloride of zinc; and, finally,
wipers of sublimate sawdust.

Then, because of the objection made from military quarters, that
it was not advisable to give the soldiers a picture representing ,the
horrors of the field of battle®, to carry with them in war, I had
another triangular cloth made of the cheapest cotton stuff, upon which
were printed only six naked figures, showing the different methods of
using the cloth in dressings. This cloth is now in general use for
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teaching the ,first aid to the injured®, not ‘only in our ,Samariter®
schools, but also in the large , Ambulance Association* of England and
America.

I have always endeavored to follow the improvements in anti-
sepsis in composing these packages, so the latest form, with the title
»Nothverband fiir das Schlachtfeld® (,emergency dressing for the field
of battle®) (Fig. 289, page 139) contains, in addition to this cloth, two
compresses of bichloride gauze (a, and b) (40 inches long, by 4 inches
wide) each wrapped in varnished paper, and a bichloride cambric ban-
dage (d} (2 yards long, by 4 inches wide) so that even large wounds
can be covered with the antiseptic material.

The whole (a), strongly compressed, is wrapped in very durable

rubber cloth, and forms a package * of an inch thick, and 4 inches

.
square , m.lghmg exactly 37/, ounces, and has the following directions
printed on 1t:

»In simple gunshot wounds, a compress is to be laid upon each
opening, after removing the varnished paper.

For larger wounds, the compresses are to be unfolded, and an
attempt made to cover the entire wound with antiseptic gauze.

The gauze is to be secured upon the wound with the bandage.

The three-cornered cloth serves to cover this dlesmlg to support
the injured limb, or to secure emergency splints, as is shown in the
picture on the cloth.® :

I refrain from expressing any opinion upon the best place in the
uniform in which to carry these packages. That is for the military
staff to say. 1 will only remark that the contents can be easily made
into a pwchum twice as large, but half as thick, so that it could be
sewed into one side of the hruut of the coat. ‘)

ANTISEPSIS IN WAR.

By way of conclusion, I will condense into a few short sentences
my views upon the application of antisepsis to military surgery,
with reference to what has been already said, as I presented my opinion
to the International Medical Congress, at Copenhagen, in 1884, during
which, in the section of military medicine, the following question was put: —

Is it possible at present to arrange.a reliable and simple anti-
septic method of dressing wounds so that the necessary materials

for dressings shall have so little bulk that the method can bhe used
in the field?

P —

") The instrument maker H. Beckmann, of:Kiel, provides these dressing
packages at 50 pfennigs apiece — about 12 cents.
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1. It is a pressing demand of humanty that the protection and
advantages of the antiseptic treatment of wounds should be enjoyed by
all the wounded, even in war.

2. To answer this demand, it is necessary that: —

a. All military surgeons should be perfectly familiar with the
antiseptic treatment, and experienced in applying it.

b. The sanitary corps of lower rank (hospital orderlies, litter-
bearers) should be taught the fundamental principles of antisepsis, and
educated in rendering assistance in carrying out its measures.

c. Not only the field hospitals, and the sanitary corps, but also
the medicine wagons of the regiments, the dressing knapsacks, and the
pockets of the hospital orderlies must be ‘sufficiently supplied with
antiseptic dressing materials.

d. Every soldier should carry in war a package of materials for
dressings. with which an antiseptic protective dressing can be provis-
ionally applied in case of need.

3. All the materials for dressings should be packed as closely
ag possible, =0 as not to oceupy too much space, and should be already
divided for dressings of different sizes, so that they can be applied
without loss of time.

It the requisite material has to be taken from larger packages at
the time when it is needed, waste is almost unavoidable, and infection
of the whole by dirty hands, dust, ete., 1s greatly to be feared.

4. As the bichloride of mercury has proved itself, up to the
present, the most efficient of all disinfecting substances, it would be the
best to employ for impregnating the materials for dressings.

5. As the material for the dressings, surgical gauze (unbleached
ganze) best answers all the requirements: and it is to be used both in
the form of compresses to cover the wounds, and in the form of ban-
dages to secure the dressings. ;

6. Therefore, ganze impregnated with 1 to 1000 bichloride so-
lution (bichloride gauze) is proposed as the single dressing material.
The volume ean he considerably reduced by compression.

7. From this bichloride gauze, pieces of one size can be cut
which can be employed as compresses for all sorts of wounds.

Should, for example, a size of 20 inches square be chosen, one
such piece, folded so as to make four thicknesses, could be used as the
first covering for a simple gunshot wound, while ten such pieces laid
upon each other without folding would serve as the dressing for a large
wound — after amputations, resections, ete., for instance.

8. From the same material, bandages of a fixed width and length
could be made, which could be used for all sorts of wounds.

Should for example, a size 4 inches wide and 5 yards long be
chosen as a standard bandage, it could be employed for securing
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gauze compresses upon wounds of every size. If a narrower bandage
were needed, the rolled up bandage could easily be divided into two
parts with a sharp knife.

9. In case of need, a compress of any desired thickness can be
made of this bandage by folding it back and forth upon itself.

10. A ecarbolic acid solution for disinfecting the hands and
instruments cannot very well be dispensed with. Materials should
therefore be at hand, both in the field hospitals, and in the chief
dressing station, from which large quantities of this solution can be
quickly prepared.

For the field hospital, large quantities of erystallized carbolic
acid must be carried, together with instruments for measuring it.

For the chief dressing station, and the sanitary corps, it would
be advisable to carry carbolic acid in solution, in small glass vessels
of such a size that the contents of one of them poured into a vessel
of known capacity (irrigator, basin, jar) would make a solution of a
eertain strength, for the inferior members of the sanitary corps are
far too apt to make mistakes in the preparation of solutions.

The earbolic spray can be dispensed with in practice in the
field; and also protective silk and mackintosh. In case of need, the
latter can be replaced by varnished tissue paper.

11. In order to be able to prepare fresh antiseptic materials
quickly, if the supply of materials for dressings which has been carried
should fail, sufficient bichloride (dissolved in 2%/, parts glyeerine) should
also be taken, and the sanitary corps should be instructed how to
transform a great variety of stuffs (gauze, cotton, jute, peat, moss, lint,
sawdust, wood-wool) into materials for antiseptic dressings.

12. Powdered iodoform, in sprinkling boxes, can secarcely be
dispensed with for some kinds of wounds, but in general its antiseptic
powers do not compare with those of the bichloride.

13. Bichloride ecatgut of various thicknesses, and drainage
tubes of various diameters, must be at hand in suofficient guantity.

14. Sponges should not be used at all at the dressing station,
because it is impossible to protect them from infection. In their
place, wipers are to be employed, made of antiseptic material (balls
of bichloride wood-fibre tied up in gauze) moistened with bichloride
solution before use. They should be destroyed after having been used once.

15. The surgical instraments should have as few grooves and
depressions about them as possible, because the agents of decomposition
are liable to become so fixed in them that they can not be removed
by ordinary means of cleansing.

16. By the use of these materials, not only in the field hospi-
tals, but also at the chief dressing stations, all wounds can be dressed
strictly antiseptically, and operations may even be performed in an
antiseptic manner.
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17. When strict antisepsis cannot be carried out, as, for instance,
in the regimental dressing stations, the first principle of every wound
treatment should govern what is undertaken — ,,at least do no harm®.

18. Therefore avoid any examination of wounds with fingers
or instruments which are not surgically clean (aseptic), for the agents
of decomposition invariably adhere to fingers and instruments which have
not been cleansed, and they are wiped off and left in the wound during
the examination, and eause inflammation, suppuration, and wound decom-
position.

The only exception to be made to this rule is when life is
threatened by hemorrhage, for then guick treatment is most important.

19. Extraction of bullets without antiseptic precautions is by no
means to be allowed. A projectile in the body does but little harm
in itself. Bullets often become encapsuled in the body without giving
rize to any subsequent trouble,

Experience teaches that even very severe internal injuries (of
bones, joints, tendons, nerves, lungs, heart, brain, ete.) which have been
produced by bullets in their course, may heal without fever and with-
out complications, if no agents of decomposition have entered the wound.

20. Wherever strict antisepsis cannot be carried out (for instance,
at the regimental dressing station) the surgeon should abstain from any
operative measures. His only duties at that point are:

1. To apply temporary dressings — that is, to cover fresh
wounds with abundant antiseptic material, to protect them
from the entrance of the agents of decomposition,

2. To immobilize the injured parts (fixation by cloth, splints, ete.)

3. To send the wounded as quickly as possible where the wounds,
can be treated with strict antisepsis,

21. If on the arrival of a wounded man at the field hospital
with a temporary dressing, no symptoms appear which render an inter-
nal examination of the wound necessary (fever, pain, hemorrhage, pene-
tration of the dressing by the discharge of the wound), the wound should
be left untouched, and the first occlusive dressing should not even
be removed, for many gunshot wounds may heal under the scab,
without suppuration, without fever, and without other complications.

22. But if svmptoms appear which render an examination of the
wound necessary, the dressing must be at once removed and an ener-.
setic antiseptie treatment of the wound undertaken. In addition to.
the major operations which may appear necessary, amputations, resec-
tions, etc., this requires in the first place, free opening, drainage, and
thorough disinfection with efficient antiseptic substances (such as chlo-
ride of zine, bichloride of mercury, iodoform, etc.); and in the second
place, the application of an antiseptic dressing.
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CHLOROFORM ANAESTHESIA.

1. In every major operation, and for every prolonged painful
examination, the patient should be rendered anaesthetic by inhalation
of chloroform (Simpson, 1847).

2. Under some eircumstances, however, this wonderful drug may
be dangerous to life, therefore certain prudential rules are to be oh-
served in 1its administration.

3. The patient to be chloroformed should fast, taking no nour-
ishment for three or four hours beforehand. During the operation he
should lie upon his back, or on one side, not on his abdomen,
because the last position interferes with the respiration. He should
not sit up, because fainting is more likely to occur in a sitting posture;
most of the fatal cases have occurred during small operations when
the patient was allowed to sit up.

4. Shortly before beginning the administration of the chloroform,
a subcutaneous injection of morphine (gr. '/, to '/,) is given, which
quiets the patient and hastens the anaesthesia. It also considerably
lessens® the pain in the wound after recovery from the anaesthetic —
combined morphine-chloroform anaesthesia.

5. All constrieting clothing is to be removed, so that the neck
and chest are free and the abdomen is easily accessible.

6. During the administration of the chloroform, pulse and res-
piration must be kept under observation. If enough assistants are
present, the respiration can be watched by the person administering
the chloroform, and the pulse watched by the two assistants who hold
the arms,

7. The chloroform wapor must be abundantly diluted with
atmospheric air when inhaled. It is dangerous to press a thick cloth
or sponge upon which chloroform has been poured, close to the mouth
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and nose. It is far better to employ a wire frame (wire-mask) covered
with a piece of loosely woven woolen cloth upon which the chloroform
1s poured one drop at a time — as, for example, in the Skinner
chloroform inhaler, simplified by the anthor, with its accompanying
drop-bottle (Fig. 290). This apparatus can be easily carried in the

Fig. 290.

HFamarch’s chloroform inhaler.

pocket, packed in a leather case with a tongue forceps. Sufficient
atmospheric air will be drawn through the cloth with every respiration.
Care must be taken not to pour the chloroform on so freely as to
make it drop from the inner side of the cloth; and also not to allow
it to flow over the sides upon the skin, and especially into the eyes,
ag it may excite violent inflammation. The mask should not be closely
applied at once, but should be gradually lowered over the mouth.

8. Chloroform generally causes an excitement like that of alcoholic
intoxication at first — the stage of excitement, to which succeeds,
after a longer or shorter time, the stage of toleration. Movement
gradually ceases, and sensibility 1% extinguished, together with conscious-
ness, the cornea and the mucous membrane of the nose becoming insen-
sible last. By touching these parts it can be ascertained when the
anaesthesia is deep and complete, for then no reflex movements will be
caused by the irritation.

9. Chloroform, however, paralyzes the vaso-motor centers in the
medulla oblongata, and the motor ganglia contained in the heart, and
so weakens both respiration and heart action. The respiration accord-
ingly becomes more rapid, and shallower; and the pulse smaller, and
feebler. The blood consequently grows darker and more venous, because
it contains more carbonic acid., The arterial pressure is lowered, the
temperature of the body falls, and the chemical changes are retarded.

10
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10. If there is anything in addition which interferes with res-
piration and with heart action, the condition becomes dangerous, and
demands quick and skilful assistance.

1

11. A sudden cessation of the movements of the heart and
respiration may appear even in the first stage, in consequence of the
inhalation of concentrated echloroform vapor. This is probably to be
considered as an inhibitory reflex from the pneumogastric nerve,
caused by irvitation of the terminations of the trigeminus in the muecous
membrane of the mouth and nose.

After several stertorous respirations, with vielent convulsive mus-
cular movements, the respiration entirely ceases; the abdominal wall is
retracted and as hard as a board: the pulse becomes slow, then imper-
ceptible; the face turns dark-red; the jaws are locked; the tongue is
drawn convulsively backwards, and closes the glottis by its pressure
(convulsive asphyxia).

12. In the stage of deepest toleration the entrance of air into
the trachea 1s not infrequently impeded by the tongue, which falls back-
wards against the posterior wall of the pharynx, on account of the
relaxation of the museles, and mechanically obstructs the glottis. 1In
old people, moreover, the closed relaxed lips may act as valves in in-
spiration, falling agmnst the toothless jaws, and the relaxed mnostrils
may be drawn against the septum and thus prevent the entrance of air.

In either case the respiration becomes difficult and snoring, the
face turns blue, the blood very dark, and the pulse irregular and weak
(paralytic asphyxia).

This accident is the more dangerous as the symptoms do not
begin with such violence, but the blood, already very venous, becomes
in a short time quite overloaded with carbonie acid.

13. The most dangerous acecident is sudden paralysis of the
heart (:’-'_ﬁ.'ll[_‘-[lljﬁ‘.)., and this may occur in any stage of chloroform anaes-
thesia, and quickly cause death. In this case the pulse quickly becomes
imperceptible, and while the respiration may continue for some time,
although superficially and irregularly, the face becomes as white as
death, the pupils dilated and immovable, and the jaw falls. The hemor-
rhage from the operation wound ceases. Collapse of this kind may
oceur at the very beginning of the anaesthesia under the influence of
fear, in weakly individuals with a tendeney to fainting, but it takes
place by preference in acute anaemia (after severe injuries with great.
loss of blood) and in chronie anaemia, and especially in muscular
degeneration of the heart (fatty heart, atheroma of the arteries, alco-
holic dyscrasia) which disposes to early exhaustion of its powers.

In such persons, therefore, particular care iz necessary, and the
heart should always be examined before chloroform is administered.
Unfortunately in many cases, fatty degeneration of the heart cannot
be recognized with certainty.
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14. As soon as symptoms of this kind appear during chloroform
anaesthesia, the inhaler must be immediately removed and an attempt
made to restore the halting respiration and heart action.

15. In asphyxia, open the mouth at once, and press the lower
jaw forwards with both hands by placing the forefingers behind the
ascending ramus, so that the lower teeth project in front of the upper
(partial dislocation) (Fig. 291). By this movement the hyoid hone

Fig. 291.

Raising the jaw in the paralytic asphyxia of chloroform anaesthesia.

the root of the tongue, and the epiglottis are drawn forwards, and the
entrance to the larynx is thus freed from obstruction.

If this can not be accomplished because of convulsive contraction
of the muscles, separate the teeth with a dilator, seize the end of the
tungué with the fingers, or with a tongue forceps ([Fig. 292), and draw
it out of the mouth as far as possible.

i, 299
Fig. 292,

Drawing out the tongue in convulsive asphyxia.

10*
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16. If in spite of this, the respiration remains difficult and rat-
tling, the cause may be the presence of mucus or blood in the chink
of the glottis. Remove this by a sponge, carried down to the larynx
on a dressing forceps.

17. If respiration ceases entirely, artificial respiration must
be instituted at once — and preferably by Sylvester's Method. While
the tongue remains drawn forward, or is secured to the chin by a
rubber ring, stand behind the patient’s head as he lies on his back,
seize both arms below the elbows and draw them above his head.
Hold them stretched upwards in this way for two seeconds, then bring
them down again and press the elbows gently but firmly against the sides
of the chest, the left nearer the middle line, opposite the region of the
heart. Repeat this up-and-down movement of the arms about fifteen
times in the minute, quietly and correctly, until spontaneous respiratory
movements begin again (Figs. 293, and 294).

18. By stimulating the skin in certain ways, reflex respiratory
movements can be started or assisted. The most efficient means for
applying this stimulation are: — striking the chest and abdomen with
a wet towel, sprinkling the epigastrinm with cold water, rubbing ice
or snow on the nape of the neck, injecting cold water into the nose,
introdueing a piece of ice into the rectum, and irritating the nasal
mucous membrane with the electric current.

19. If syncope occurs, artificial respiration is to be instituted
immediately., It is then important to place the head low and to elevate
the body, and this is most easily accomplished by raising the end of
the table upon which the feet of the patient rest (Figs. 293, and 294),
(Nélaton's method by inversion.)

In this way the flow of the stagnant blood away from the right
side of the heart and towards the brain is accelerated. For the same
reason, the left elbow is to he firmly pressed against the heart
every time the chest is compressed.

If the movements of respivation and of the heart do not at once
reappear, the effort to restore them should not be discontinued too soon.
Cases are known in which, even after three or four hours of continued
artificial respiration, the suspended animation was successfully recalled.

20. In such ecases an attempt may also be made to set the inspi-
ratory muscles in motion again by stimulation with eleetricity, ')
by firmly pressing both electrodes of an induction apparatus in the
depression above the clavicle, behind the external edge of both sterno-
mastold musecles, so that the two phrenic nerves and the other nerves
of inspiration contained in the brachial plexus shall be affected by
the current.

') Electro-puncture of the heart, recommended by Steiner, is certainly not
to be advised, and it could scarcely effect more than direct compression of the
heart in artificial respiration. But in desperate cases it would be well to make
a trial of the subcutaneous injection of strychnine (grain '[as to Y10) (Liebreich)



Artificial respiration’by Silvester's method.



— 1560 —

21. Should vomiting take place during anaesthesia, turn the head
away from the injured side at once, so that the vomited materials
shall not find their way into the air-passages, or the wound.

22. When great exhaustion and heart — weakness are present,
give the patient a glass of strong wine shortly before the anaesthesia
is begun.

23. If there is great excitement in the first stage, too much
force must not be employed to restrain the patient. It is preferable
to inject some morphine subeutaneously.

TREATMENT OF SEPTIC WOUNDS.
SECONDARY ANTISEPSIS.

ivery wound which has not been made by aseptic instruments
and with antiseptic precautions, is to be considered septic — suspected
of infection. and to be treated accordingly — that is. disinfected.

Simple gunshot wounds which pass entirely through any part
of the body can generally be considered aseptic, becaunse all the agents
of infection which may have been adherent to the ball are {l(’:ﬁh‘ﬂ}'ed
or made barmless by the heat acquired by the ball in its flight.

Experience also teaches that many such gunshot wounds heal
under the scab without inflammation or suppuration, when simply oc-
cluded antiseptically, if septic material has not been introduced into the
track of the wound by examination with fingers or instruments which
are not clean.

For the same reason, bullets which have remained in the body
heal in without exciting inflammation or suppuration, even if they have
injured bones, joints, or other important organs in their course.

But if the ball has carried with it into the wound, pieces of
clothing, or anything else to which the agents of infection are attached.
these will in most cases cause inflammation and suppuration sconer
or later,

since this can not be ascertained from the outward appearance
of the wound, it is advisable to consider every gunshot wound aseptic
in the first place unless 1t is complicated with severe hemorrhage,
considerable extravasation of blood, great comminution of the hones, and
injury to the joints — and accordingly, to refrain from any exami-
nation of the wound, and merely to apply an antiseptic oecclusive
dressing.

Simple antiseptic oceclusion consists in carefully cleansing and
disinfecting the neighborhood of the wound, then laying upon the wound
an antiseptic dressing (bichloride gauze, peat-bag, iodoform powder, ete.)
and securing as good fixation to the injured part as possible (hand-
kerchief dressings, splints, plaster of Paris dressings, position apparatus).

ai
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If a plaster of Paris dressing is applied for an uncomplicated gunshot
fracture, an antiseptic wiper must be laid upon the wound, in order
that an opening may be cut at the right place.

y Wounds with such extensive loss of skin that they can not
be closed by suture or by plastic operation (injuries from fragments
of a bomb, large shot, machinery) should be covered with antiseptic
dressing material (bichloride gauze, iodoform gauze, bichloride peat-bags )
under which aseptic suppuration and granulation can take place.

Every fresh wounnd which has been evidently infected, and every
wound which was at first considered aseptic, but in which symptoms
of sepsis (abundant discharge, pain, swelling of the neighborhood of
the wound, inflammation, suppuration, wound-fever) have appeared, must
be immediately subjected to a thorough disinfection (secondary
antisepsis), and this must be energetic in proportion as the septic
symptoms are threatening.

The same principles apply Fig. 295.
here as in primary antiseptic treat-
ment of wounds, and since the
necessary proceedings are for the
most part very painful, it is ad-
visable to put the patient on the
operating - table and to administer
chloroform — so as not to be pre-
vented by his complaints and rest-
lessness from carrving out the dis-
infection with proper energy.

As in all operations, begin
with a careful cleansing and dis-
infection of the entire neighborhood
of the wound; cut off the arterial
blood-supply, if the wound is situ-
ated upon an extremity, with the
elastic band, after perpendicular
elevation of the limb; enlarge the
wound by freely incising the skin
and by tearing open the deeper
goft parts with the fingers, the
‘dressing - forceps, or the dilating
forceps (Fig. 295): and hold the
wound open with retractors (Figs.
296 to 299) so that its interior
is completely exposed to the eye,

All blood-clots (and granu-
lationsz) are next scraped out with

_the fingers. with wipers and spong-
es, and with the sharp spoon -

Eoser's dilating forceps.



Fig. 296.

von Langenbeck's
blunt retractors.

Volkmann's retractor. Improvised retractor.

(Fig. 300); all shreds of tissue and layers of cellular tissue infiltrated with
blood or pus, and all portions of musele which have been contused, are

Sharp spoon.

removed by forceps, scissors or knife: every foreign body (bullets,
fragments of clothing, loose splinters of bone, earth, dirt) are removed;
the finger is forced into every pocket and sinus of the wound, and
" incisions are made through the fascia and skin at the end of the latter
( button-holes) so that drainage tubes can be inserted into them.

Then follows a thorough washing out and irrigation of the cav-
ity of the wound with antiseptic solutions, the strength of which must
be proportioned to the degree of sepsis already existing.

In the lighter cases the weak (3 °[,) carbolic or (1 to 5000)
bichloride solutions: in the severer cases stronger solutions — bYf,
carbolic, 1 to 1000 bichloride, or 8% chloride of zinc solution, are
to be employed.

Then drainage tubes are to be inserted everywhere, particularly
in the tracks of the bullets, so as to secure the escape of discharge
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from every part of the wound — after which the incisions in the skin
can be for the most part sutured, but not too closely.

Next follows an antfiseptic compressive dressing, preferably of
crumpled gauze, which iz left until it iz desired to remove the drainage
tubes, and this should be done as soon as possible — in five or six days.

In this way primary union is often successfully achieved, even
under such circumstances as these.

But if sepsis 1z already far advanced, if foul discharge, coating
or gangrene of the surfaces of the wounds is already present, or if the
contused soft parts are in a state of mortification, primary union must
he relinquished, the wound sufficiently enlarged and left open, and
covered with antiseptic materials (bichloride-gauze, iodoform gauze),
or stuffed with them (tamponnade).

In large, open, septic wounds (contusion and laceration by large
shot, or machinery, etc.} antiseptic compresses {g:mze COMPresses
wet in solufions of acetate of alumina, bichloride, or carbolic acid) are
to be employed, and the compresses must be frequently renewed
(every hour), and the wound irrigated with the same solutions every

time the dressing is changed. Or antiseptic baths are used — that
15, the injured part is allowed to lie day and night, or at least for
many hours every day, in a bath of antiseptic solution — in a 2 to

3 Y/, solution of sulphide of sodium for example.

But in the worst cases of acute septiec suppurative inflammation
(which sometimes appears in the first few days in cases with severe
comminution, and with large diffuse extravasation of blood), in which
quickly spreading gangrenous infiltration of the cellular tissue can be
recognized by the hard. davk-red, painful, and cedematous swelling of
the skin, extending rapidly over the entire limb, and accompanied by
higi. fever, and by extreme loss of strength, permanent antiseptic
irrigation sometimes renders excellent service. The objeet of this
treatment is to cwuse fresh quantities of an antiseptic solution to con-
stantly penetrate the wound, and by it to wash out the foul discharge.

To accomplish this, in addition to the measures already described,
numerous small incisions (%[, to 17/, inches long) must be made through
the skin and fasecia (multiple scarification), in order to open the wound
more thoroughly, especially wherever the skin had been raised from
the parts beneath, to obtain free escape for the discharge, and to allow
the antiseptic solution to penetrate everywhere into the deeper parts.

If the hemorrhage from the inflamed tissues is very severe, as
it usually is, it will be best to control it at first by applying a firm
bandage of gauze wet with antiseptic solution, which is to be left for
some hours.

Then rubber drainage tubes are to be inserted into the bottom
of the wound through all the openings, and in some of them are to be
introduced the nozzles of irrigators which hang over the bed and contain
harmless antiseptic solutions — for instance, solutions of acetate of
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alumina (1 to 0,5°), of permanganate of potash (3°,); or better,
of hydrogen peroxide (3 %,), of boric acid (4°,), or thymol (0,1°%,)
(Starke), for the two solutions first mentioned form sticky precipitates
which obstruct the tubes and make a frequent washing out necessary.
The poisonous antiseptics, carbolic acid, bichloride of mercury, ete.,
can not be used for this purpose without danger.

A stream of these solutions, the force of which iz resulated by
stopecocks, is allowed to penetrate into the wound. The solution escaping
from the other drainage tubes, runs over a waterproof cloth laid under
the limbs (Fig. 58), or a board (Fig. 57), and is received in a jar
standing below. Bardeleben's (Fig. 286), or Velkmann's (Fig. 285)
suspension wire apparatus answers very well to support the limb for
this purpose. Starke's apparatus for permanent irrigation, which is
represented in Fig. 301, is very useful. It consists of a metal tube

Fig. 302,

Volkmann’s drop-
ping nozzle.

Starke’s apparatus for permanent irrigation.

20 inches long, and 2 inches in diameter, which has spouts for five
rubber tubes; the latter are provided with glass nozzles which are in-
serted into the drainage tubes. The force of the stream can be regu-
lated by stopeocks attached to each tube, and the tubes can be given
any curve by means of wires which are placed in them, ')

') Centralblatt fiir Chirurgie, 1881, No. 18,
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It is necessary to watch the working of the irrigating apparatus
constantly. The antiseptic solution should not run through in a con-
tinual stream, but only in quick drops. To secure this, it is sometimes
useful to put the glass dropping nozzle of Volkmann (Fig. 302) in
the end of the irrigator tube.

When suceess in subduing the sepsis has been attained in some
way or other, when laudable, not foul-smelling pus is discharged, and
healthy granulations have formed, the stronger antizeptics can be
given up, the wounds covered with mild antiseptic salves (ointments of
borie acid, aluminium, or zine) and the exuberant development of gra-
nulations held in cheek by touching them with the nitrate of silver stick,
or by sprinkling them with astringent powders (sulphate of zine,
sugar, ete.).

To hasten the cicatrization of large granulating surfaces, the
transplantation of skin by the method of Reverdin is employed with
the best effects — small pieces being cut with scissors curved on the
Hat from the healthy skin of another part of the patient. The skin
of limbs which have just been amputated can be used for this purpose.
The pieces of skin should consist only of the epidermiz and corium,
and show mno cellular or adipose fissue on the under surface. The
granulating surfaces must have been made aseptic previously, by anti-
septic compresses and irvigation. The pieces of skin, also aseptic, are
laid on the granulations at suitable intervals, with their natural under
surfaces downwards, gently pressed upon, and covered with pieces of
gauze, or oil silk, and must lie undisturbed under an antiseptic dressing
for at least five days.

If they adhere and live, the formation of epidermis spreads
rapidly from their edges in all directions. 3 2

TREATMENT OF COMPLICATED INJURIES OF THE BONES
AND JOINTS.

In fresh penetration fractures and ordinary gunshot fractures,
even of the articular ends, if there is no considerable extravasation of
blood, and no emphysema in the mneighborhood of the wound, simple
antiseptic occlusion (page 150) may be attempted, but the broken bones
must be carefully immobilized by splints or stiff dressings, especially
when the patient has to be moved any distance.

In severe compound fractures with considerable contusion and
laceration of the soft parts, in gunshot fractures with great comminution,
particularly of the articular ends, and also in ordinary gunshot fractures,
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as soon as great pain, considerable infiltration of the neighboring parts,
abundant discharge, high fever, and sepsis make their appearance,
a thorough disinfection must be undertaken at once, as has been
described above (page 151).

In ecarrying out this disinfection, the fractured ends of the bone
must be projected through the enlarged wound by bending the limb,
and carefully washed and disinfected.

If the wound in communication with the fracture is not favorably
situated for this manoceuvre, it is better to expose the fractured ends
by a large incizsion at some other spot, where they lie more superficially,
and merely to place a drainage tube in the track of the bullet.

Any very sharp corners and points on the fractured ends are
smoothed off with the bone-cutting forceps.

Only those splinters of bone are to be removed which are
entirely detached, or remain in connection with the soft parts only by
narrow strips of periosteum.

The larger fragments of bone which remain connected to the
muscles and periosteum are not to be removed, but an attempt. must
be made to restore them to their proper positions.

If muscles have been caught between the fragments, or if the
latter have imbedded themselves in the museles, they must be disengaged
:111{1 rﬂ‘ﬁtlﬂ'f‘.[]. to '[I!E‘il' ]}I'{IIPE‘[‘ I}.I.i_“.,'-{":"*

To prevent the discharge of the wound from collecting about the
fragments, the drainage tubez must be introduced as far as the point
of fracture — but not between the broken ends.

Finally the entire wound is to be irrigated again with bichloride
solution, until it returns clear from all the drainage tubes and apertures;
t}lE" :l].!. l}IE’. .“-lllli"l’ﬂlll]u!‘} E‘-l’,}ll.lfiﬂ" i.‘F to hﬂ- H{illUf_‘!Z{j[] ﬂut h}"l l}]"PFHul"e I‘I’Um
every direction, and lastly a firm compressive dressing is to be applied.

If the oprration has been performed by the Dbloodless method,
and if all the vessels injured during the operation have been securely
ligatured, the elastic band need not be removed until just before the
completion of the dressing.

If fissures (cracks) extend from the point of fracture into a neigh-
boring joint, and this can usually be recognized by the joint being
filled with blood (hemarthrosis): or if the articular ends are them-
selves comminuted, the joint must be freely opened, so that the entire
synovial sac can be exposed with the aid of sharp hooks, and all its
pockets can be examined.

Then every blood-clot is washed out, every foreign body removed,
and loose or crushed fragments of bone arve also taken away. Large frag-
ments of bone which are still in good connection with the soft parts,
are restored to their position after thorough disinfection, and perhaps
fastened there with nails, and the cavity of the articulation is carefully
drained.
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Those parts of the articular ends which are covered with cartilage
may be left in place without disadvantage (partial resection).

If suppuration has already begun, all granulations are scraped
away with the sharp spoon, after careful removal of the pus by ir-
rigation. The contused parts of the capsule of the joint, and the parts
which are infiltrated with pus, are extirpated with the scissors and knife;
every suppurating pocket iz opened, and, together with the cavity of
the joint, furnished with free drainage by absorbable drainage tubes;
and a large antiseptic dressing, which also secures fixation, is applied.
This dressing may remain for many weeks, if high fever or some other
symptom of sepsis, or the penetration of the dressing by the discharge,
do not make it necessary to renew it sooner.

If rubber drainage tubes are inserted, they must he removed
soon (in five or six days) otherwise they will delay the healing process.

If the comminution of the articular ends is considerable, and the
decomposition of the soft parts is very threatening, complete resection,
and perhaps amputation of the limb, must be taken into consideration.

INDICATIONS FOR AMPUTATION.

The removal of a limb 1s generally only indicated when, by this
means, the prospect of preserving the life of the patient 1s rendered
really better than by conservative treatment.

The decizsion of the guestion, whether primary amputation should
be undertaken, depends more upon the state of the soft parts than upon
that of the bones. Ewven extensive comminution of the bones no longer
indicates that amputation is necessary if the soft parts are in good
condition,

But in some cases only an early removal of the limb above the
boundaries of the dangerous process can save life — as, for Instance,
if a limb has been torn off by a heavy shot, or the soft parts have
been lacerated and contused for a wide extent; if a smaller ball has
comminuted the bone, and at the same time torn through large vessels
and nerve trunks; if gangrene has already appeared and threatens to
spread from the point of injury; or if acute septic infiltration of the
cellular tissue begins to extend uncontrollably towards the heart.

But if this indication for amputation is undoubtedly present, the
operation should be undertaken primarily, that is, as soon as possible,
and before the appearance of any inflammatory reaction.
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FIXATION DRESSINGS IN COMPOUND FRACTURES AND
INJURIES OF JOINTS.

It iz of course understood that the limb is well immobilized, and
held in the position desired by extension and contra-extension exercised
by reliable assistants during the application of the dressing.

As antisepsis is of _more importance than fixation in all severe
injuries, at first, that part of the dressing which serves to hold the
fragments of bone and the joints in position must be such as to
permit the wound and itz neighborhood to be enclosed in a large
securely occluding antiseptic dressing, in the beginning of treatment,
and to allow the latter to be easily removed and re-applied at any time.

For this reason the simple slightly concave splints should be nsed
at first — for instance, Volkmann's leg splint (Fig. 144), my wire
splints (Figs. 283, and 284), the plastic splints (of pasteboard, felt,
gutta-percha, Beely's plaster of Paris splints), or the position apparatus

(Figs. 214 to 226)

The splintz must be padded with cotton, or long, narrow cushions
stuffed with antiseptic material (peat, moss, jute, wood fibre, Eh}.:} which
can be easily shifted by shaking, and covered with some water - proof
stuff. The limb, antiseptically dressed, is firmly secured upon the spling
with wet crinoline bandages.

The interrupted and stirrup plaster of Paris dressings (Figs. 177,
seqq.) may also be employed in these cases if there is time to apply them.

It 1z alzo advantageous, especially in resections of joints, to include
aseptic materials (glass splints, wood splinting, flower-pot trellis-work)
between the layers of the antiseptic dressing, to stiffen it.

For compound fractures of the thigh and mjuries of the hip-joint,
extension by weights, in combination with removable splints (Figs. 243,
seqq. page 119) forms the most suitable treatment — that is, in hospital.
For transport, the weights must be replaced by an elastic extension

(Figs. 249 to 253).

The plaster of Paris dressing is suitable only in the first stages
of penetration fractures and ordinary gunshot fractures, in which it is
desired to attempt antiseptic occlusion; but then an opening must be
made in the splint at the proper time, so that the good condition of
the wounds can be proved by examination. -

The fenestrated and interrupted plaster of Paris dressings render
excellent service in the later stages of the treatment of compound frac-
tures, if the wounds have remained aseptic and are healing well, buf
the fractured ends have not yet firmly united — for union often takes.
place very late under antiseptic dressings.

Py
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THE REEMOVAL OF FOREIGN BODIES FROM WOUNDS.

If the bullet has mnot passed entirely through the part of the
body injured, but has remained in it, the wounded soldier is generally
very anxious to have it removed, considers himself safe if this has heen
successfully accomplished, and rewards his physician with the greatest
gratitude and thankfulness for its remowval. !

The removal of a ball which can be felt under the skin is by no
means a difficult operation.

A bold inecision iz made with a sharp knife upon the hall, fixed
by the left hand, wuntil it becomes visible in the wound, when it is
extracted with the dressing forceps or bullet foreeps.

It the ball has been very much altered in shape, and has ac-
[iuiref_l l]rujf!ﬂiu;__:‘ |]|ﬁ||t:¢ and teeth, the cellular tissue and the fascia must
often be divided in several divections in order to extract it without foree.

Simple as this operation really is, and much as the young surgeon
rejoices in its suecessful performance, and-in the gratitude of the injured
man, it is nevertheless unjustifiable to undertake it, according to our
present opinions, unless it is possible to observe every antiseptic pre-
caution, and this is as a rule impossible on the field of battle, and
at the regimental dressing - station,

In former wars, this hittle operation, and also the examination of
the wound, if undertaken immediately after its infliction, and with dirty
mstruments, have doubtless often been the cause of septic infection.

In future the first principle of medical treatment must also he
observed on the field of battle — at least do no harm! and the sur-
ceon must refrain from this little operation, as well as from the examination
of wounds with dirty fingers and instruments.

The extraction of deep-seated projectiles also presents no
particular difficulty in modern times, for there is now no danger in
freely dividing the soft parts if it is necessary.

In fresh cases, bullets found in the wounds are removed at once,
when the wound is prepared for antisepsis, and no other instrument is
required for this purpose than the ordinary dressing forceps.

But if it iz necessary to remove balls which are at the bottom
of a healthy granulating wound, and cause delay in its final cieatrization,
or maintain obstinate sinuses, or cause trouble by pressure upon nerve
trunks or other important organs, the extraction may be very difficult,
especially if the ball has been much altered in shape, lies in a dangerous
position, or is firmly imbedded in some bone.

Sometimes the first question to be determined is, whether there
is a foreign body in the bottom of the wound, and what the foreign
body 1is.

If the finger can not reach the bottom of the wound, an at-
tempt must be made to feel the foreign body with the probe. The
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ordinary small silver probe, with which nothing can be accurately felt,
and the fine point of which 1z apt to lead into false passages, should
not be used for this purpose. Instead, a flexible tin probe, a foot long
and in thickness from the size of a goosequill to that of the little
finger (Fig. 303), should be employed, for, by delicate handling, no
harm can be done with this instrument ).

Fig. 803.

Large probe.

These probes are also very useful for making counter-openings
at the end of long suppurating fistulae, the end of which can not be
reached by the finger or forceps. If it is desired to thoroughly dis-
infect these sinuses, a wiper wet with strong carbolic or chloride of zinec
solution is fastened to the middle of a strong thread, introduced inte
the sinus by the probe, and drawn back and forth until all the granu-
lations have been rubbed away (Fig. 304).

If the bullet is felt, an attempt must be made to seize it with
a bullet forceps (Figs. 305 and 306), and to carefully extract it.

If it 1s 1mbedded in a bone, it can be removed with the aid of
a bullet screw (Fig. 307). But if it is very securely wedged in the
bone, too much force must not be used, becaunse dangerons inflammation
of the bone 1is liable to be set up in that way. It is better to wait
quietly until the projectile becomes loose of itself, by inflammatory
absorption of the bone; or, after sufficient division of the soft parts,
to cut away enough of the surrounding bone with the chisel and mallet
to allow of extraction of the ball by the forceps, without violence.

If there is doubt whether a hard body felt at the bottom of the
wound is the bullet, the doubt may be removed either by the bullet
probe of Nélaton (Fig. 308) the porcelain knob of which will

') It is very dangerous to use the catheter which the dressing-case con-
tains for these examinations, as I have frequently seen done in war. In the
interior of this instrument there are generally infectious materials which have
been left there from its previous use — in relieving retention of urine,
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be marked with black if it is touched by lead'); or by the bullet
searcher of Lecomte-Liier (Fig. 309), with which a piece of lead can
be gnawed from the ball; or, lastly, by the electric bullet probe of
Liebreich (Fig. 310) which sets in motion the needle of a galvanometer
whenever the two isolated ends of the probe (a), or the forceps (c)
come in contact with a metallic body.

If the bullet can not be felt through the wound, but can be felt
under the skin elsewhere, and if there is doubt whether what is felt
is the ball, or a piece of bone, the diagnosis may be made by inserting
two steel needles on handles (acupuncture needles, Fig. 310, b) which
are conmected with Liebreich's bullet searcher.

If the apparatus of Liebreich is not at hand, a similar one can
be improvised (according to Longmore) out of a copper coin and a
folded piece of sheet zine, the two being separated by a piece of flannel
wet with dilute acid. Two insulated copper wires are connected with
acupuncture needles, and one of the wires is wound several times around
a pocket compass, the needle of which will move whenever the circuit
is closed by touching the ball (Fig. 311).

Fig. 311.

Longmore's bullet searcher.

It bullets are to be removed which have remained imbedded in
the bone for years, or pieces of dead bone which lie in cavities in the
bone (very frequent after osteo-myelitis in consequence of gunshot-
contusion of the bone) the bone cavity must he opened (operation
for necrosis).

) In case of need the stem of a clay pipe can also be used for this

wmrpose (vomn Nuossbaom).
1
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These operations can be most rapidly and conveniently performed
with mallet and chisel, and the ordinary ecarpenter’s chisels with han-
dles are, in fact, much more useful than those supplied in surgical in-
strument cases (see Trephining).

At any rate, in the absence of the latter, the necessary instru-
ments can be procured from any carpenter or turner.

The affected bone is exposed at a suitable place by a free in-
cision in the skin, the thickened periosteum is pushed back on both
sides with the raspatory (Fig. 312) and the cavity is opened by
strong blows with the chisel until the dead bone is exposed, and can
be drawn ont with the sequestrum forceps (Fig. 313).

If it is only a projectile which has to be removed from a cavity
in the bone, the fistula which leadz through the wall of bone to the
foreign body can be most rapidly enlarged with a reamer (Marshall’s

osteotribe) (Fig. 314).
Fig. 812. Fig. 314.

Von Langen-
beck's
raspatory.

Seguestrum
forceps.

Marshall’s reamer.

In operations for necrosis, it is not sufficient merely to enlarge
the fistula (cloaca) so as to barely extract the fragment of dead bone
(sequestrum ). There is then no certainty that smaller or larger seques-
tra do mnot remain in the corners and extensions of the bone cavity.
which may subsequently make a repetition of the operation necessary.
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It is much better to chisel away the entire wall of the thick-
ened bone forming the cavity, after exposing it, and to change the
cavity into a large open shallow groove, =0 that no cavities in the
neighborhood can escape discovery.

When the operation has been completed, the depression in the
bone is stuffed with antiseptic gauze, or a firmly filled peat bag, a tight
antiseptic dressing applied over it, and not until then is the elastic
tube or constrieting band, which has up to this time cut off the arterial
blood supply, removed. The most extensive operations of this kind,
formerly accompanied with great loss of blood, can thus be completed
without the least hemorrhage, and if a rubber bandage is finally applied
over the dressing, and the extremity is secured for some hours in a
position of perpendicular elevation, very little blood (or none at all)
will subsequently coze from the injured vessels; and when the dressing
is renewed after a period of some weeks, the cavity in the bone is
usually already lined with healthy granulations.

In any case, however, it requires considerable time for the large
and deep cavities of the wound to fill up with granulations, and for
cicatrization to be complete.

To hasten the healing process, the skin on both sides of the
wound can be raised from the fascia for a distance of some centi-
meters, the flaps of both sides pushed into the eavity, and pressed
firmly against the surface of the bone by a tightly applied dressing;
or by a few shorf steel nails, which are driven through the skin into
the bone; or by strong catgut sutures introduced through the folds of
the skin flaps where they lie in contact (folding-in suture, Neuber)

(Fig. 315).

Fig. 316.

Folding-in suture. Bone cavity filled by new tissue.

The space between the flaps of skin which have been turned in
is stuffed with crumpled gauze, peat-gauze, moss or sawdunst, and the
compressive dressing applied.

In this manner the entire extent of a large wound can some-
times be made to heal by first intention.

The cavity in the bone under the flaps of skin, which are at
first deeply depressed, gradually fills up with newly formed bone,
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raising the skin to its original level, so that the final result is the
same as in the slow healing by granulation (Fig. 316).

If, in the antiseptic examination of a wound, it is discovered
that tendons or mnerves have been completely divided (as happers
especially in large stab-wounds, or incised wounds) these must be at
once united by suture.

SUTURE OF TENDONS.

If the ends of the divided tendons have retracted into their
sheaths, they must first be drawn out with forceps, so that they
can he made to over-lap for some distance. In doing this, the points
of attachment of the muscles must be al}'ri‘n‘nxitrmh-d as ',IICEL]_'I:,' as pos-
siblee. The ends are united by sutures in this position (best with
needles curved on the edge [Wolberg, Hagedorn| and chromic acid
catgut) so that their lateral surfaces, which are richer in blood-supply
than the cut surfaces, are in contact. After the wound in the skin
has heen sutured, a dressing must be applied which will relax the
muscles of the injured tendons as much as possible (see, for example,
Fig. ?8”;}. '

SUTURE OF NERVES.

After the ends of the divided nerves have been approximated as
much as possible by suitable position of the limb, the loose connective
tissue around them is to be seized with forceps, and sutured on all
four sides with fine catgut, so that the cut surfaces of the nerves are
brought into exact contact (paraneural nerve suture).

If the injury te the nerve is an old one, the stumps, which are
often widely separated, must be songht in the cicatrized wound and
dissected free. A thin layer is then .dissected from the end of the
stumps, and the cut surfaces united by several fine catgut sutures,
which are introduced with fine needles, curved on the edge, through
the ends of the nerves themselves (direct nerve suture).

In this case, also, all’ tension upon the united ends must be
relieved by the dressing.

——r

TREATMENT OF INJURIES OF BLOOD-VESSELS.
(CONTROL OF HEMORRHAGE.)

Severe hemorrhage from fresh wounds dirvectly threatens life,
and must be stopped at once, preferably by ligature of the injured
vessels, But if ligatures cannot be applied immediately as, for example,
in the press of battle, there arve various means for controlling bleed-
ing temporarily (provisional arrest of hemorrhage) and first of these is:

il (sa
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DIRECT COMPRESSION OF THE WOUND

By the pressure of the finger or of the hand. In many cases
this can be exercised by the wounded man himself. But pressure with
the finger can not very well be continued for any length of time,
therefore during transport of the wounded into hospital it should be
replaced by : :

A dressing which exerts sufficient pressure upon the wound.
But before a compressive dressing of this kind is applied, if the
injury has happened to an extremity, the entire limb must be carefully
bandaged from below upwards, preferably with cambric bandages, in
order to prevent dangerous extravasation of blood into the ecellular
tissue (infiltration of blood). A firm pad of antiseptic material (car-
holized, iodoform, or bichloride gauze) is laid upon the wound, and is
firmly pressed upon it by a tightly applied bandage, best of some
elastic material (rubber bandage, elastic trouser-suspenders).

Fig. 317.

If there is an injury of an artery of some size, it is safer to
tampon the wound itself — that is, to press with the finger the
middle of a piece of bichloride or iodoform gauze as deep into the
wound as possible, and to quickly and firmly stuff into the cavity
(after the finger has been withdrawn) first small, then larger antiseptic
balls, until the last extend far above the level of the wound in the
skin (Fig. 317). The tampon is then firmly secured by a bandage —
elastic, if possible. As soon as the wounded man has reached the
hospital, the tampon should be removed, and the hemorrhage, in case
it recommences, immediately and permanently arrested,

STYPTICS.

Styptics, that is, substances which act partly by favoring the
coagulation of the blood and the contraction of the walls of the vessels,
partly by forming a firmly adherent scab, should be employed only
in cases of imperative necessity, when the hemorrhage can not be con-
trolled by the tampon alone. For fresh wounds are generally greatly
irritated, or even strongly cauterized by these drugs. In any case,
they are useful only in combination with direct compression. Only such
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styptics are to be used as have at the same time an antiseptic action,
to these belong — liquor ferri chloridi, especially in the form of
styptic cotton — cotton saturated with it, tannin (Graf), creasote
as Aqua Binelli (1 to 100 water) oil of turpentine (Baum, Billroth),
and chloride of zine in concentrated solution. These substances are
to be brought into as close contact as possible with the bleeding point,
by first pressing a tampon saturated with the styptic into the bottom
of the wound, and then proceeding as in making an ordinary tampon.

THE ACTUAL CAUTERY.

The actual cautery, which in earlier times enjoyed so great a
reputation as a method of controlling hemorrhage, by no means deserves
this reputation, for the slough caused by it is apt to be torn away
again by the iron, if the latter 1s not white-hot. It is best smted for
arresting parenchymatous hemorrhage, such as oceurs with hospital gan-
grene, or after venous thrombosis — Stromeyer’s phlebostatic hemorrhage.
If no cautery irons are at hand, they can be easily extemporized (accor-
ding to Brandis) out of a piece of telegraph wire, by twisting up one
end into a spiral, and sharpening the other so that ‘it may be stuck
into a wooden handle (Figs. 318 and 319).

Fig, 318. é G T

Fig. 819. @

Cautery irons improvised from telegraph wire, according to Brandis.

COMPRESSION OF THE MAIN ARTERY.

Compression of the main artery above the wound by the finger
(digital compression) can only be exercised at points where a hard
support is furnished by the bone underneath. The most important
places for digital compression are the following: —

For the common ecarotid, the anterior lateral region of the
neck, between the larynx and the internal edge of the sterno-mastoid,
where the finger compresses the artery against the vertebral column
(Fig. 320).

For the subelavian, the supraclavicular fossa, in which, at the
external edge of the sterno-mastoid, the artery can be pressed against
the first rib, as it emerges from hehind the scalenus. By pressing the
shoulder and the eclavicle forwards, the finger can reach the artery
more readily (Fig. 321).
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Fig. 320.

Compression of the subelavian.

By strongly drawing the shoulder backwards and down-
wards with the aid of the other arm, it is also possible to depress
the clavicle to such an extent that the subelavian artery will be Hat- .
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tened by it against the first rib. The hand is to be passed behind
the back and made to grasp the elbow of the uninjured arm, the latter
15 then pressed forwards, and both arms secured in this position by

handkerchiefs or bandages (Fig. 322).
Fiz, 322, Fiz. 323.

Digital compression of the brachial.

For the axillary artery, the anterior edge of the axillary fossa,
where the artery can be compressed against the head of the humerus
when the arm is elevated.

For the brachial, the internal side of the arm in ifs entire
length, where the artery can be easily compressed at any point against
the humerus, along the internal edge of the biceps (Fig. 323).

The abdominal aorta can be compressed against the wvertebral
column at the level of the umbilicus, when the abdominal walls are
relaxed and the intestines empty. DBut generally the pressure can not
be long endured without an anaesthetie.

The same is true of the upper part of the external iliac —
which can be compressed against the lateral edge of the brim of the
pelvis. It can be occluded more easily and for a longer time just
before its exit from the pelvis, above the middle of Poupart’s ligament,
against the upper edge of the horizontal ramus of the pubic bone.

The femoral artery can be compressed with the greatest cer-
tainty directly below Poupart’s ligament, against the ileo- pectineal
eminence (Fig. 324). It will be found at the middle of a line drawn
from the anterior superior spine of the ilium to the symphysis pubis.



Digital compression of the femoral artery. Petit’s tourniguet.

In its course below, it can be compressed against the femur as far
down as the lower third of the thigh, but digital compression is dif-
ficult and uncertain on account of the thickness of the interposed soft
parts — at least in fat or muscular individuals.

As only a skilful and strong hand can continue digital compres-
sion for a long time, and as it is impossible during transportation for
any distance, attempts have been made to replace it by various means.
Among these are: —

The tourniguets, the most useful of which is the serew tour-
niquet of Petit (Fig. 325), in which the pressure is exercised upon
the artery by a pad, or rolled up bandage, and the amount of pressure
can be regulated by a screw, and made as strong as desired (Figs. 326
and 327).

In the absence of such an instrument, a stick tourniguet can
be extemporized by tying a pocket handkerchief or a three-cornered
cloth, in which a hard knot has been tied or a stone wrapped up,
around the limb, and winding this up tightly by twisting it around
with a cane, or any short straight object (dagger, ramrod, revolver),
passed under the cloth (Fig. 328).

For compression of the brachial artery, a proportionally lighter
pressure will suffice — such as may be exerted by a stick against the
internal surface of the arm (Fig. 329), pressing the bellies of the



Fig. 326.

Compression of the brachial artery Compression of the femoral’artery

by a tourniguet. by a tourniguet.
Fig. 328.

Compreassion of the brachial artery
by a piece of wood,

Improvised tourniguet.
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muscles apart in front and behind, and flattening the artery against
the bone. The eclub tourniquet of Vilekers, which fulfils this object,
can be easily improvised from two sticks and two handkerchiefs

(Fig. 330).

Volekers' elub tourniguet.

When the patient is in bed, and compression of the femoral
artery is to be maintained for a long time (aneurism), pole pressure
can be employed. A pole (lath, broomstick, lance, or some similar
object), the lower end of which has been wrapped with linen, is wedged
in between the leg (in a position of outward rotation) and the ceiling
of the room, so as to exert sufficient pressure upon the artery. The
pole must be a little longer that the perpendicular distance between
the ceiling and the point of compression (Fig. 331).

If the ceiling is too high. a crossbeam is placed over the bed
and a erutch wedged against this (Fig. 332).

Finally, forced flexion of the limbs (Adelmann) is recommended
as a means of controlling arterial hemorrhage — the artery being so



Pole-pressure
on the femoral artery, by means of a broom wedged against the eeiling of the room.

Fig. 332.

FPole-pressure
by meang of a crutch wedged agninst a eross-piece over the bed.

sharply bent that it will not allow the passage of the blood. If for
example, in a case of arterial hemorrhage from the forearm, or the
hand, the forearm (in supination) is strongly flexed, and tied tightly
against the arm with a bandage or cravat, the pulse in the radial

Bt n g i
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ceases at once. In the same way, hemorrhage from the leg and foot
can be instantaneously stopped by forced flexion of the knee; and that
from the femoral by forced flexion of the thigh. In cases where other
means of controlling hemorrhage are not available, this method can be
successfully employed. But it is necessary to observe that the extreme
position of flexion required for the reliable control of hemorrhage can
not generally be endured for any length of time, and if at the same
time the bones are fractured, it is impossible to make use of the method.

The surest, and at the same time the simplest method of cutting
off the circulation is to surround the limb with an elastic band
(rubber tube or bandage). If the limb is several times surrounded in
one place with such a band, tightly stretched, and its ends are secured
so that they can not slip, all the soft parts and the vessels contained
in them will be so firmly compressed. that not another drop of blood
can pass throngh. It is self-evident that an elastic band continues in
action permanently, while the band of a tourniquet soon stretches, and
lengthens, and loses in power. The elastic band, too, can be applied
with effect at any desired point; its use therefore requires no accurate
knowledge of anatomy.

With the aid of elastic bandaging, moreover, the blood can be
completely removed from an entire limb, and if the arterial supply is
then cut off, extensive and prolonged operations can be performed
without the loss of any blood whatever.

THE BLOODLESS METHOD.

The bloodless method ') is applied as follows:

1. After any wounds which may be present have been well cov-
ered with cotton and water-proof material (varnished paper), the entire
limh 1s firmly bandaged with elastie bandages from the ends of the
fingers or toes upwards to a point above the site of operation, so
that the blood is almost completely driven from the vessels.

2. Where the bandage ends, a rubber tube (constricting tube)
is wound several times around the limb, with moderate tension, so that
the arteries shall not permit the passage of any more blood.
The ends of the tube are fastemed together by a knot, or by a hook

and chain (Figs. 333 and 334).

" This method, which I have named ,the artificial bloodless method®
(bloodless operation, blood-sparing method, temporary ischaemia) has been
employved in all amputations, and taught by me since 1855. But it was not
until 1873, after I had begun to make use of the elasticity of rubber for
cutting off the arterial supply, as well as for emptying the vessels, that I con-
ceived the idea that it could be employed with advantage in all operations
upon the extremifies involving loss of blood. (See Volkmann's Sammlung kli-
nischer Vortrige, No. 88, Leipzig, 1873.)
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Fig. 333.

Esmarch’'s apparatus for the bloodless method.

Fig. 334.

Esmarch's apparatus for the bloodless method.

Fig. 335,

Rubber eonstrieting band.

3. In most cases the arteries can be completely occluded by
a rubber bandage (constricting bandage) firmly applied in severil
circular turns and then secured by a safety pin (Fig. 335).
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4. If the first rubber bandage is then removed, the limb will
present a pale, completely cadaveriec hue, and any operation can be
performed upon it without loss of blood, exactly as upon the cadaver,
even if the operation be very tedious. Experience has taught that an
extremity, and even two extremities at once, can be kept deprived of
blood for several hours without injury.

5. But parts which contain pus, or decomposing matter, should
not be firmly bandaged in this way, because infectious matters might
thus be driven upwards into the cellular tissue, and the lvmph channels.
In these cases it must suffice to elevate the limb perpendicularly for
some minutes, so as to diminish the amount of blood in the vessels
before the constricting tube is applied.

6. Instead of the chain-fastening, a elamp can be employed to
secure the ends of the tube, as for example, a split ring of the same
diameter as the tube in use, the slit being large enough to allow the
stretched ends of the tube to enter easily. When the tension is re-
laxed, both ends of the tube are firmly wedged in opposite directions

(Figs. 336 to 339).

Esmarch’s brass clamp for the constrict-
ing tube.

Esmarch's clamp in use.

Foulis’ elamp, for a solid rubber band.

12
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Fig. 339.

Foulis® clamp in use.

7. To secure the constricting band, the arrangement invented
by Nicaise ecan be employed. It is a rubber band, at one end of which
a hook and a number of rings are sewed in a row (Fig. 340).

Still simpler is a elamp buckle, such as is in common use on
trouser-suspenders and on cravats (see Fig. 354 ).

8. For the constriction of a finger, a rubber tube the size of
a goose-quill will answer — applied as represented in Fig. 341.

9. With a similar tube, the root of the penis and serotum ean be
constricted, if it is desired to perform operations on the male genitals

without loss of blood (Fig. 342).

10. In disarticulations and resections of the shoulder, after
the tube has been passed under the axilla and strongly stretched, the
ends must be held above the shoulder, over the spine of the scapula,
by a strong hand (Fig. 343), or by a tube clamp (Fig. 344). By
drawing the ends towards the neck, all danger that the tube will slip
off can be avoided.

11. In high amputations of the thigh, the tube is tightly wound
once or twice around the limb just below the flexure crease of the
thich, the ends are crossed above the groin, passing around over
the posterior surface of the pelvis, and are finally hooked together by
the chain across the abdomen (Fig. 345).



Fig. 340.

EBloodless finger.

Constricting band of Wicaise.

Fig, 349.

Elastic constrietion of penis andlserotum.
18*



Fig. 344.
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The bloodless method in disarticulation at the shoulder-joint.

Fig. 345.

Bloodless method in high amputation of the thigh — with rubber fube.

12. A firmly rolled linen bandage may also be laid over the
iliac artery, directly above Poupart’s ligament, as a pad, and tightly
pressed upon the artery by several figure-of-eight turns of a strong
rubber bandage (Fig. 346).

13. In disarticulations and resections of the hip, if the in-
testines have previously been properly emptied, the arterial blood-supply
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can be most certainly controlled by compression of the aorta in the
umbilical region.

Fig. 846.

Bloodless method in high amputation of the thigh — with pad,
and rubber bandage.

14. For this purpose the aorta tourniguet of Pancoast can be
employed — the pad of which iz moved towards the support for the
back by a long serew (Fig. 347), or —

Fig. 347.

Pancoast's aorta tourniguet.

15. The compressor of the author (Fig. 348), the pad of which,
mounted on a stem, is pressed against the vertebral column by elastic
bandages which are stretched between the adjustable hooks of the



HEamarch's aorta compressor.

back-piece. “The steel stem of the pad is provided with a slit through
which the turns of the rubber bandage ecan be passed, and there are
two pads®of different sizes on the stem; the pad which is directed
upwards is steadied by the hand of an assistant, so that the lower
pad shall not slip from its position over the aorta (Fig. 349).

Fig. 349,

Eamarch’s aorta compressor applied.

16. If there is no compressor to be had, a pad can be impro-
vised by winding a linen bandage, 9 yards long, and 2!/, inches wide,
tightly around the middle of a stick, as thick as the thumb and about
a foot long. This pad is placed directly below the navel, held in the
proper posgition by an assistant, and pressed against the vertebral column
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by turns of a rubber bandage 2%/, inches wide, carried five or six times
around the body (Fig. 350).

Fig. 350.

Improvized aorta compressor.

17. If it is desirable to avold circular compression of the abdo-
men, the linen bandage is to be wound upon the middle of a longer
stick, and the ends of the latter are pressed downwards by turns of a
rubber bandage which are carried under the top-of the operating table

{Brandis) (Fig. 351).

Fig. 351.

Compression of the aorta, according to Brandis.
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If the constricting band is loosened after the completion of the
actual operation, without previously ligating the vessels, considerable
hemorrhage follows at once, because the walls of the blood-vessels have
been paralyzed by the continuous pressure on the vaso-motor nerves.

The bleeding is naturally most severe when the constrieting band
is loosened gradually, because the blood at once enters the arteries
of the part which has been constricted, but cannot immediately return
through the veins as they are still compressed.

Therefore in every ecase the constricting band should be removed
quickly. :

But loss of blood can be entirely avoided, or at least limited
to a very small quantity, if. before removing the constricting band, all
the divided vessels are ligated (as described on pages 12 and 13), and the
band not loosened until the wound has been closed by sutures, and a
good compressive dressing has been applied. On this account the band
must be applied as high as possible above the site of operation, so that
there may be abundance of room for the application of the antiseptic
compressive dressing.

The best means to prevent subsequent hemorrhage or ocozing of
blood is the vertical elevation of the limb upon a proper support, and
this is to be continued for several hours after the operation.

If the surgeon does not dare to close the wound before the con-
stricting band is removed, from fear of secondary hemorrhage, he must
be prepared for the subsequent parenchymatous hemorrhage, which,
even when the principal vessels have been alveady ligated, usually ap-
pears after the band has been removed, and during the first few minutes

Fig. 352.

Ice-douche.
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overflows the entire surface of the wound. It is best controlled —
first, by elevating the entire limb vertically, and exerting strong pres-
gsure upon the closed flaps (in amputations), for some minutes, with a
large sponge; and secondly, by directing a cold disinfecting stream of
water upon the whole surface of the wound. For this purpose, the
ice-douche is employed — that is, a glass irrigator containing a weak
~ antiseptic solution, in the middle of which is placed a cylinder of sheet
metal filled with pounded ice and salt (Fig. 352).

‘While the stream is playing, the small vessels which are still
bleeding are easily seen, seized with clamp-forceps, and ligated as al-
ready described.

The subsequent parenchymatous hemorrhage can also be diminish-
ed by compression of the main artery.

Although elastic constriction acts much more securely, and is
much easier to employ than the old tourniquet, still the latter could
not be excluded from the supplies of surgical material for the troops,
because india-rubber can not be kept in storage long without losing
its elasticity in whole or in part.

In 1881, therefore, I proposed a trouser-suspender, which consists
of a rubber band 5 feet long, and stout enough to compress the femo-
ral artery of a strong man (Figs. 353 and 354).

Fig. 853.

Suspender-tourniguet.

This band ecan be used, not only for controlling the hemorrhage
from injured arteries, but also as a ligature for poisoned wounds, and
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Fig. 354.

T

T

pplication of the suspender-tourniguet.
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as a bandage for auto-transfusion to revive those dying of hemorrhage
(See Fig. 397).

At that time 1 expressed the wish that every soldier should be
provided with a suspender tourniquet of this kind in war.

Figz. 855.

Constricting band of metal spiral springs.



— 187 —

But as difficulties stood in the way of the general introduction
of this suspender, I have had a constricting band made of metal
spiral springs, covered with glove-leather, and provided with a catch
similar to the clamp buckles of the Rompler suspenders and ecravats
(Fig. 353).

As I have no doubt but that this band can be kept for many
years without losing its elasticity, I hope that it will finally displace
the unreliable tourniquet.

THE PERMANENT ARREST OF HEMORRHAGE.]

If a wounded man is brought into hospital with a dressing
already applied, if it is supposed that an important vessel has been
injured, because severe hemorrhage took place immediately after the
wound was received, but not much blood has oozed through the anti-
septic dressing applied directly after the injury, or if the hemorrhage
does not recommence when the dressing is removed, no operative pro-
ceeding is to be undertaken at first, but rest and elevation of the limb
only are to be employed, and every sort of constriction — by bandages,
tourniguets, and so on, is to be avoided. Even injuries of large vessels
may heal spontaneously, if there is no suppuration of the wound.

But such patients should be watched as continuously as possible,
and the watcher should be instructed how to act in case of a sudden
return of the hemorrhage.

If hemorrhage which i1s at all profuse, begins again, there should
be no delay in immediately exposing the bleeding vessel at the point
of injury, and ligating it divectly in the wound.

DIRECTELIGATURE.

Before undertaking to find the injured vessel in the bottom of
the wound, often a very difficult task, the relations of the vessels to
the muscles, ete., must always be first called to mind. The following
anatomical plates are intended for this purpoese (Figs. 356 to 360).

The most important requirement for the easy, guick, and thor-
ough performance of these operations, is a large inecision in the skin,
extending upwards and downwards from the wound, in the longitudinal
axis of the limb, so as to correspond with the course of the injured
vessel. Where it 1s a matter of life and death, it makes no difference
whether the incision be one inch or one foot in length; if the bleeding
can be arrested, and the wound remains aseptic, the large incision will .
heal as well and quickly without suppuration as a smaller one.

In other respects, the method of procedure is in this case just
the same as has been deseribed in speaking of secondary antisepsis
(page 150). After sufficient division of the skin, the left forefinger is



Arteries of the head, neck, and axilla.

thrust into the bottom of the wound, the deeper layers — the cellular
tissue, the fascia, and the muscles, are laid open upon it with a probe-
pointed knife to the same extent, and the divided parts are held open
with large sharp or blunt hooks.

Then with fingers, wipers, and sponges, the blood-clot which
fills the whole cavity of the wound (the so-called diffuse traumatic
aneurism) is quickly and thoroughly removed, and in the bottom of
the wound will generally be found the injured vessel, or at least a cord
of tissue infiltrated with blood, in which artery, veins, and nerves lie
together. An attempt must be made to separate these different struc-
tures by careful dissection.

The discovery of the injured vessel will be rendered considerably
eagier by the use of the bloodless method. But if the veins are en-
tirely empty of blood and collapsed, it may be difficult to distinguish
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Arteries of the thigh.

them from strands of cellular tissue. It is therefore advisable to form
a reservoir of blood below the wound — when, for example, there is
an injury of the arm, apply a constricting band around the wrist before
applying the elastic bandage to the arm. If this band is afterwards
removed and the arm elevated, the blood which has been confined in
the hand fills the veins, and if one of them be injured, makes its
escape at the injured place.

‘When the injured point of the artery or vein has been found
and exposed, so that the entire extent of the injury can be inspected,
the wvessel must be isolated, and firmly and securely ligated in the



Arteries of the arm. Fosterior. Anterior.
Arteries of the leg.

healthy part above and below the injury, with catgut or antiseptic silk
(square knot). Then, if the continuity of the vessel has not been
already interrupted by the injury, it should be cut between the two
ligatures, and the operator should assure himself that there are no
branches given off from the vessel below or laterally, between the liga-
tures. If any such branches are found, they must also be well isolated,
ligated, and separated from the main stem. In order to be quite secure,
the injured part of the vessel, lying between the two ligatures, can he
cut away.
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The constricting tube (or bandage) is now removed, and every
vessel from which the blood still escapes is carefully ligated, and while
doing this the limb should be elevated, as in amputations after remov-
ing the tube, in order to diminish the parenchymatous hemorrhage.

LIGATURE OF THE ARTERY IN ITS CONTINUITY ABOVE
THE WOUND.

(INDIRECT LIGATURE OF HUNTER.)

Ligature of the artery above the wound is only indicated in
traumatic hemorrhage when an attempt at direct ligature does not
appear advisable — for instance, if the wound itself has cicatrized, but
a traumatic circomsecribed aneurism has formed at the bottom of it, at
a point where its exposure would render necessary a much severer
operation than the ligature of the artery above in its contibuity; or if
it is desirable not to disturb a wound which is healing nicely after an
amputation or resection.

The following rules should govern the search for the main arteries
and their ligature:

1. Before beginning the operation, the surgeon must call to mind
the exact anatomical relations of the point of ligature.

2. The direction and the length of the incision must be regulated
agecording to these anatomical relations. It is well to indicate the in-
cision beforehand with a stroke of india ink or a lead-pencil (Fig. 361).

3. The part of the body upon which the operation is to be per-
formed, must be placed in the most advantageous position, and in the
best licht for operation.

4. If the 1:11_\{=|‘:_1,ti:1:r'|, iz to be ‘Ilﬁl*fﬂl'meil upon an l‘_"}'{tl'i}]ilit:,', 1t
is advantageous to previously make this bloodless, with the blood-
reservoir modification described above for use in the operation for direct
ligature. As soon as it is important to feel the pulsation of the artery,
the upper constricting band is removed.

5. The inecision in the skin is made free-hand, by stretching
the surrounding skin with the left hand, and making the knife penetrate
the entire thickness of the skin for the whole length of the incision
(Fig, 362); or, if the artery or other important parts lie directly
beneath the skin, by lifting up a transverse fold and dividing it with
a stroke of the knife (Fig. 363).

6. To penetrate with care to the deeper parts, the operator and
his assistant seize the uppermost layers of cellular tissue with two goaod
forceps, on each side of the line of the inecision, and lift it up together,
so that air enters its meshes (emphysema). A stroke of the knife
divides the tissue which has thus been raised (Fig. 364).



Incisions for ligature of the arteries.




Incizian in tte skir, made free-hand.

Fig. 363,

=

EDE 3 _\“‘“m,l Dividing the cellular tissue Eetween

two forceps.
.-r =y 'l|| f‘l
/ |
0 ¢ :

NMaking the incision on a fold of skin.

7. The two forceps then release it, and take fresh hold of the
layer of cellular tissne in turn above and below the cut thus made,
and lift it against the edge of the knife, which divides the fibres until
the layer has been divided from one angle of the wounnd to the other.
‘This method is applied to the subseguent layers, until the sheath of
the artery has been reached. Any small veins, arteries, nerves, and
muscles which lie in the way, are isolated and drawn aside with hooks.

8. As soon as the sheath of the artery has been exposed, the
operator seizes it with his forceps over the middle of the wall of the
artery, lifts the cellular sheath from it in a little fold. depresses the
handle of his knife sideways, away from the wound, so that the side
of the blade is tuwrned towards the artery, and the point (at right

13
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angles to the point of the forceps, and below it) penetrates the uplifted
2ld (Fig. 365).
Fix. 365.

Opening the sheath of the artery.

A small eut opens the sheath, and while the forceps raises the-
triangular flap made in this way, the point of the knife carefully
separates the sheath from the wall of the artery.

9. In arteries of considerable size. the operation iz continued as.
follows: The operator, still holding the flap firmly with his forceps,.
introduces a second foreeps (elosed) with his right hand, into the
opening between the artery and the cellular sheath at the base of the
tflap, seizes the inner wall of the cellular sheath at this point, and draws
it out. In this way the artery is gently rotated, and the fibres of"
connective tissne which unite the sheath to the lateral and posterior
walls of the artery come into view, and are divided in the same care--
ful way, and only to the extent of the original opening.

NB. If the sheath of the artery is separated from it for too.
great a space, the artery may become necrotic, and secondary hemor-
rhage will follow from the point of ligature.

In the largest arteries, when one half of the circminference has.
been separated, the same proceeding must be carefully carvied out om.
the other side.



10. As soon as the artery has been isolated in
its entire circumference, a curved probe (or a blunt
hook) is carefully passed around the vessel, beginning
on the side upon which the principal vein lies, while
the forceps makes the cut edge of the cellular sheath

tense (Fig. 366).

Fig. 36.

Introduction of the probe.

11. The artery is lifted by the probe so as
to allow a small aneurism needle, with an eye at
the point (Cooper's or Syme's) to be passed throngh,
below, and in the opposite direction to that taken by
the probe (Figs. 367 and 36Y).

Fix. 367,

Introduction of the aneurism needle.

12. The probe is removed, a stout ecatgut
thread passed through the eye of the needle, and the
latter withdrawn, leaving the middle of the thread
lying under the artery.

15. The ligature is tied around the artery with
a square knot (see Fig. 24) (not the granny knot,
see Fig. 25) and without pulling on the artery: the
knot must be drawn tight by the points of the two
index fingers placed in the bottom of the wound Syme's aneurism
(Fig. 369)- needle.

14. It is advisable to ligate large avteries with two ligatures,
and to cut through the vessel between them, so that both ends ecan
retract into the cellular sheath. e




Tying the ligature.

DIRECTIONS FOR THE ILIGATURE OF THE INDIVIDUATL
ARTERIES.

LIGATURE OF THE LEFT COMMON CAROTID AT THE LEVEL
OF THE CRICOTHYROID LIGAMENT (Fig. 370).

1. Bend the head backwards, by putting a ecushion under
the shoulders.

2. Incision 2'/, inches long, along the internal border of the
sterno-mastoid, beginning at the level of the upper edge of the
thyroid eartilage (Fig. 361, 1).

3. Divide the platysma and the cellular tissue (avoiding the
superficial veins).

4. Draw the sterno-mastoid (st) outwards, the omohyoid (o)
downwards.
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h. Draw the descending branch of the hypoglossal nerve (h),
which courses downwards upon ths artery, outwards.

6. Open the common ecellular sheath over the middle of the
artery. The artery (¢) lies internally, the internal jugular vein (j)
externally and somewhat superficially, the pneumogastric nerve (v)
between the two and deeper.

7. The aneurism needle is to be passed around the artery from
the outer side.

LIGATURE OF THE LEFT COMMON CAROTID BETWEEN THE
TWO HEADS OF THE STERNO-MASTOID (Fig. 371).

o, between the two heads of the
sterno-mastoid, downwards to the clavicle, 1 inch external to the sterno-
clavicular articulation (Fig. 361, 2).

2. Divide the platysma; open the space hetween the sternal
and clavieular portions of the sterno-mastoid with the fingers, until
the internal jugular vein (j) comes in sight.

3. Have the vein and the eclavicular head (cl) held carefully
to the outer side by the finger of an assistant, and the sternal head
(st}, with the sterno-hyoid and sterno-thyroid muscles, drawn inwards.

1. Ineision 2! inches long

Fig. 871,

4. Internal to the vein, appears the pneumogastric nerve
(v); the artery (c¢) lies somewhat to the inner side and deeper.
LIGATURE OF THE LINGUAL ARTERY (Fig. 372).

1. Incision,. 2 inches in length, along the superior edge of
the great cornu of the hyoid bone (Fig. 361, 3).
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2. Divide the platysma; draw the facial vein outwards.

3. Isolate the posterior belly of the digastric (d), and the
hypoglossal nerve (hp) will appear behind and below it: draw the
submaxillary gland (gl) upwards, the great cornu of the hyoid bone
downwards and forwards with sharp hooks.

Fig. 372.

4. The hypoglossal nerve passes across in front of the hyo-
glossus muscle (hg), accompanied by the lingual ven: below the nerve
the lingual artery (a) passes behind ithe hyoglossus muscle.

d. Divide the fibres of the hyoglossus carefully, between the
hypoglossal nerve and the great cornu of the hyoid bome (oh).
The lingual artery lies immediately belind, accompanied by a vein.

The artery can also be ligated in the submaxillary (digastric)
triangle, between the posterior belly of the digastric musecle, and the
lateral edge of the mylo-hyoid muscle (mh) after division of the hyo-
glossus muscle (Hueter).

LIGATURE OF THE LEFT SUBCLAVIAN IN THE SUFPRACLA-
VICULAR FOsSsA (Fig. 373).

| The artery appears from behind the secalenus anticus (s¢), and courses over
the first rib (I.) downwards and ouiwards behind the claviele.]

1. Place a cushion under the back; draw the arm downwards
and the head to the opposite side.

2. Incision 2%/, to 3 inches long, curved, from the outer margin
of the sterno-mastoid to the outer third of the clavicle, crossing the
supraclavienlar fossa obliquely (Fig. 361, 4).

3. Cut through the platysma, and expose the external edge
of the sternomastoid (st); the external jugular vein (j) must not be
injured.

4. Divide the superficial layer of the cervical fascia, and of
the fatty cellular tissue in the supraclavicular fossa.

2. lsolate the omohyoid musele (o), and draw it upwards.



6. Disseet through fat and cellular tissue (with veins) to the
scalenus (sc), the tendon of which can be felt near the tubercle of the
first rib.

7. The internal edge of the brachial plexus (pl) appears, and
must be drawn upwards and outwards,

5. Between the scalenus and the brachial plexus, but some-
what deeper than the latter, lies the artery; it will come into sight
after division of the deep layer of the cervieal fascia.

9. The subelavian vein (vs) lies in front of -and below the
tendon of the sealenus, and direetly behind the clavicle,

NB. Avoid injury to the external jugular vein (at the outer edze
of the sterno-mastoid), the suprascapular artery (near the clavicle), the
transversalis colli (upon the brachial plexus), and the phrenic nerve
{p), which courses downwards upon the scalenus.

LIGATURE OF THE LEFT SUBCLAVIAN IN THE INFRACLA
VICULAR FOSSA (Fig. 374).

1. Press the shoulder upwards.

2. Incision 2'/, to 3 inches long, beginning at the coracoid
proecess, parallel with the external half of the clavicle (Fig. 361, 5),
exposing the triangular interval between the deltoid and the pectoralis
{triangle of Mobhrenheim) through which the cephalic vein passes to
join the subelavian.

3. Draw the cephalic vein (ce) and the edge of the deltoid
muscle (d) outwards, the edge of the pectoralis major (pmj) (which
may if necessary be separated somewhat from the clavicle) inwards.



4. After division of the fatty cellular tissue the ecoraco-
clavicular fascia appears beneath, and is to be carefully inecised.
The external thoracic artery will generally reguire ligature.

5. The pectoralis minor (pmi), then appears, its internal (sup-
erior) edge forming an angle, open internally, with the subelavian
muscle, Deep in this angle lies the artery (as), between the brach-
ial plexus (pl), and the subelavian vein {_'1.-,.:']__ the vein lying on the
inner side, the nerves on the outer.

NB. The pectoralis minor can be detached from the coracoid
process (pe) if necessary, and the artery lizated nearer the axilla. In
difficult cases the operation can be still further facilitated by temporary
resection of the clavicle (v. Langenbeck).

LIGATURE OF THE RIGHT AXILLARY ARTERY
(Fig. 375).

1. Incision 2 inches in length, along the internal border of
the coraco-brachialis (the arm in a position of extreme elevation)
beginning where that muscle crosses the edge of the pectoralis major
at an obtuse angle (Fig. 361, G).

2. After division of the fascia, a bundle of nerves appears,
sarrounding the artery.

The axillary vein (v) lies at the posterior margin of the plexus,
and somewhat more superficially.

3. Incise the sheath of the bundle of nerves, draw the ant-
erior cord (median and middle cutaneous nerves) forwards, the post-



erior (ulnar and musculo-spiral nerves) backwards, and open the sheath
of the artery.

In the middle of the '.l:-{illzil‘}' fo=sa the HlllJ‘.::(_':l]'_Ju!al' ["e-,::-::j and the
posterior circumflex (ef) arteries are given off from the axillary artery
posteriorly.

LIGATURE OF THE RIGHT BRACHIAL IN THE MIDDLE
OF THE ARM (Fig. 376 ).
1. Inecision 2 inches in length, along the internal border of the
biceps muscle (Fig. 361, 7).
2, Draw the biceps (b) outwards with blunt hooks. The
median nerve (m) appears, lying directly upon the artery.

Fig. 876.
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3. Isolate the median nerve and draw it outwards with a blunt
hook and open the sheath of the artery; the latter lies between two
veins (brachial veins). (t, triceps muscle).

NB. Sometimes the brachial artery bifurcates into the ulnar and
the radial as high up as the upper third of the arm: the radial then
generally runs more superficially than the ulnar, and more externally
(upon the biceps), and the ulnar appears very small,

LIGATURE OF THE RIGHT BRACHIAL IN THE FLEXTRE
OF THE ELBOW (ARTERIA ANCONEA) (Fig. 371).

1. Incision a little more than an inch lengz, '. inch internal
to the inner edge of the tendon of the biceps (Fig. 361, 8). Be carve-
ful to aveid injury te the median basilie vein (v). Draw the Iatter
downwards.

2. Divide the bicipital aponeurosis (a). The artery lies directly
beneath it, upon the brachialis anticus, between two veins.

The median herve (m) lies a little more internally and passes
under the pronator teres muscle.

LIGATURE OF THE RIGHT RADIAL IN THE UPPER THIRD
0F THE FOREARM. (Fie. 375).

1. Incision beginuing 1%/, inch below the flexure of the elbow,
l"}»;i,t‘.lh-“l'lg ]i.'l;- inch 1in ][.'!]g“l upon a hine which divides the radial
from the middle third of the anterior surface of the supinated fore-
arm (Fig. 361, 9).

2, After division of the faseia, look for the interval between
the bellies of the supinator longus (s) and the flexor carpi radi-
alis (f), and open it with the point of the forefinger,

3. At the bottom lies the artery, accompanied by two veins: at
its radial side, the radial nerve (r).
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LIGATURE OF THE RIGHT ULNAR ARTERY IN THE UFFER
THIRD OF THE FOREARM (Fig. 379).

1. Incision beginning 1%/, inch below the flexure of the elbow,
extending for a length of 1%, inch, along a line which separates the
ulnar from the middle third of the anterior surface of the supinated
forearm (Fig. 36G1. 10).

2. After division of the faseia, look for the interval between
the bellies of the flexor earpi ulnaris (¢) and the flexor digitorum
sublimis (d). and open it with the point of the forefinger and with
* blunt hooks.

2. The artery lies at the bottom, accompanied by two veins; on
its ulnar side lies the ulnar nerve (n).

LIGATURE OI' THE RIGHT RADIAL ABOVE THE WRIST
(Fig. 380).

=

1. Incision, III.'\1 inch in length, along the radial side of the
flexor ecarpi radialis (Fig., 361, 11)

2. Divide the superficial layer of the faseia carefully.

3. The artery, accompanied by two veins, lies between the
flexor carpi radialis (f) and the supinator longus (s).

LIGATURE OF THE RIGHT ULNAR ARTERY ABOVE THE
WRIST (Fig. 381).

1. Incision 17/, inch in length, along the tendinous radial
“border of the flexor carpi ulnaris, which is attached to the pisiform
bone (Fig. 361, 12).

2. Divide the superficial layer of the faseia carefully.

3. The artery, accompanied by two veins, lies between the tendon
of the flexor carpi ulnaris (fj, and that tendon of the flexor digi-
torum sublimis (dj whieh lies nearest to the ulna.

.On the ulnar side of the artery lies the palmar branch of the
ulnar nerve (n).
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LIGATURE OF THE ABDOMINAL AORTA BELOW THE ORIGIN
OF THE RENAL ARTERIES (Maas).

1. Incision along the anterior border of the left quadratus lInm-
borum musele, from the last rib to the erest of the ilium (Fig. 361, 13).

2. After the abdominal muscles and the fascia transversalis have
been divided, the wound can be held open with blunt hooks, so that
the retro-peritoneal space can be inspected from the lower border of
the kidneys downwards, and the aorta ean be easily isolated.

LIGATURE OF THE LEFT COMMON ILIAC (Fig. 382).

1. Incision 4 to 5 inches long, beginning 1'/, inch below and

internal to the anterior superior spine of the ilium, and extending up-
wards, slightly concave internally, nearly to the last rib (Fig. 361, 14).

Fie. 382,
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Ligature of ihe left commen ilinc arctery.
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2. Divide the layer of fat, the thin superficial fascia, the
muscles — obligquus externus and internus, and transversalis, and the
thin fascia transversalis, in succession, until the peritoneum is
exposed.

3. The peritoneum (p) is earefully pushed inwards towards
the umbilicus, and drawn with the fingers towards the inner edce
of the wound.

4. The ureter (n) generally remains attached to the peritoneum;
if not, it is seen obliquely crossing the bifurcation of the iliac, in com-
pany with the genito-crural nerve (sp) and any injury to it must Le
carefully avoided.

f. The common iliac artery mnow lies exposed in its entire
length, from the aorta to its bifureation, along the internal margin of
the ilic-psoas (mm): on the left side of the body the iliac vein lies at
the inuner side of the artery; on the right side of the body, it lies
behind the artery.

NB. The internal iliac artery can also be licated at this point.

LIGATURE OF THE RIGHT EXTERNAL ILIAC ARTERY
(Fig. 383).

1. Ineision, ', inch above Poupart’s ligament, and parallel with
it, 3 to 4 inches long, slightly convex, beginning 1’,'4 inch internal
to the anterior superior spine, and ending in the neighborhood of the
internal inguinal ring — without exposing the latter and the spermatic

cord (Fig. 361, 15).
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2. Divide the layer of fat, the thin superficial fascia, the
strong tendinous aponeurosis ‘of the external obligue, the muscular
fibres of the internal obligue, then the horizontal muscular fibres
of the transversalis in the outer angle of the wonnd.

3. Divide the subjacent thin faseia transversalis carefully.
(In fat subjects, another thin layer of fat is met.)

4. Press the peritoneum (p) carefully towards the umbilicus
with the hooked fingers (NB. Without separating the fascia iliaea,
together with the large vessels, from the wall of the pelvis).

5. The artery lies at the internal border of the ilio-psoas: the
vein (v) on its inner side; the anterior crural nerve (n), covered by
the iliac fascia, on the outer side; the genito-crural nerve (sp) passes
obliquely across the artery.

LIGATURE OF THE RIGHT FEMORAIL BELOW POUPART'S
LIGAMENT (Fig. 384).

1. Incision, beginning halfway between the anterior superior
spine and the symphysis, '/, inch above Poupart's ligament, and
extending 2 inches downwards (Fig. 361, 16).

9, Divide the superficial fascia.

3. Divide the fat, and dispose of the lymphatie glands by
drawing them aside, or by extirpation.

4. Divide the fascia lata.

5. Open the sheath of the vessels, '/, inch below Poupart's
ligament (1), because immediately below the ligament is the origin of
the circumflex iliac (ac), and the epigastric artery (ae).
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G. The femoral vein (v) lies internmal, the anterior erural
nerve (n) external to the artery.

LIGATURE OF THE RIGHT FEMORAL BELOW THE
ORIGIN OF THE PROFUNDA (p) (AT THE LOWER ANGLE OF
SCARPA'S TRIANGLE — Fig. 385).

1. Ineision 2 imches in length, along the internal border of the
sartorius, beginning the breadth of six fingers (3 to 4 inches) below
Poupart’'s ligament (Fig. 361, 17).

2, Expose the border of the sartorius muscle (s), and draw
it outwards. .

3. Open the sheath of the vessels. The femoral vein (v), lies
on the inner side of the artery, and somewhat behind 1it; the long
saphenous nerve (n) on the outer side.

Fig. 385.

LI[-:‘-.:’LTURI*] OF THE RIGHT FEMORAL IN THE MIDDLE OF
THE THIGH (BEHIND THE SARTORIUS) (Fig. 386).

1. Incision, 3 to 4 inches long, down to the sartorius, in the
middle of an imaginary line drawn from the anterior superior spine
to the internal condyle of the femur (Fig. 361, 18).

2. Open the sheath of the sartorius, isolate the muscle (s),
and draw it outwards, until the posterior wall of the sheath of
the musecle, which covers the vessels, appears,

3. After opening the sheath, expose the artery. TUpon the
artery lies the long saphenous nerve (n), behind the artery, the
femoral vein (ve). The saphenous vein (vs) lies more superficially
and internally.
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LIGATURE OF THE RIGHT POPLITEAL ARTERY (Fig. 387).

1. Incision, 3 inches long, at the outer edge of the semimem-
branosus, extending downwards aeross the whole popliteal space (Fig.
TR

2. Divide the thick layer of fat, until the internal popliteal
nerve comes in sight.

3. The internal popliteal nerve (n) must be drawn to the
outer side; behind and somewhat internally lies the popliteal vein
(v), which must be isolated and drawn a little to the outer side;
behind the vein, and somewhat internally, lies the artery.

Fig. 387.

LIGATURE OF THE LEFT ANTERIOR TIBIAL ARTERY ABOVE
THE MIDDLE OF THE LEG (Fig. 388).

1. Ineision, 2%, to 3%, inches long, 11,-'.i inch external to the
crest of the tibia (halfway between tibia and fibula) (Fig. 361, 20).

2. Divide the fasecia, following a white tendinous line which
indicates the interval between the tibialis anticus musele (ta) and
the extensor proprius pollieis (¢h); open the intermuscular space
with the point of the index-finger until the deep fascia is seen.

3. After careful division of the deep faseia, the artery comes
in sight between two veins; on its outer side lies the anterior tibial
nerve (n).



LIGATURE OF THE RIGHT POSTERIOR TIBIAL: ARTERY
ABOVE THE MIDDLE OF THE LEG (Fig. 389),
1. Ineision 3 to 4 inches long, '/, inch internal to the iuner
border of the tibia (Fig. 361, 21).
2. After division of the fascia, draw the edge of the gastro-
enemius (g) backwards, separate the soleus from the flexor digit-

Fig, 389,

14



— 210 —

orum longus, and open the interval between these muscles with the
point of the finger, until the strong deep aponeurosis appears, whicl
consists of fibres of the tendon of the soleus and the fascia of the leg.

3. After division of this aponeurosis, the artery appears lLe-
tween its two veins; somewhat more posteriorly lies the posterior
tibial nerve (n).

LIGATURE OF THE LEFT ANTERIOR TIBIAL ARTERY IN
THE LOWER THIRD OF THE LEG (Fig. 390).

1. Incision 2 to 2, inches long, vertical, a finger's breadtl
external to the crest of the tibia {l“]g, aol, 22).

2, Divide the fascia. Force the fore-finger into the interval
between the tibialis anticus musecle (ta) and the extensor proprius
pollicis (el), and by tearing up and down, separate the bellies of the
muscles down to the interosseous membrane (about 1 inch deep).

Fig. 390.

3. The artery lies upon the membrane between two veins, ac-
companied in front and internally by the anterior tibial nerve (n).

LIGATURE OF THE RIGHT POSTERIOR TIBIAL BEHIND THI:
INTERNAL MALLEOLUS (Fig. 391).

1. Incision 1"/, to 1%/, inch long, halfway between the inter—
nal malleolus and the tendo Achillis (Fig. 361, 23).

2. Divide the fascia E-FJ [strengthened by fibres of the amnular-
ligament (1)].



3. Directly beneath this lies the artery, between two veins;
the posterior tibial nerve (u) lving behind it.

NB. The tendon-sheaths of the tibialis posticus, the flexor
longus digitorum, and the flexor pollicis longus must not be opened.

BLEEDING (VENESECTION, PHLEBOTOMY).

1. The most prominent vein under the skin in the flexure of the
elbow is generally opened for bleeding, and also for transfusion.

2. This is usually the median basilic vein. But as this vein
generally crosses the brachial artery, and is only sepavated from it by
the thin bicipital aponeurosis, it is advisable to feel the pulsation of
the artery before the eoperation, and to open the vein either above or
below the point where they ecross.

3. Let the patient lie down, and the arm hang, so as to fill
the veins.

4. Tie a bandage (or a folded handkerchief) around the wmiddle
of the arm, firmly enongh to stop the return of venous blood, hut not
so tight as to cut off the arterial supply — the radial pulse should
not be made to disappear. The
knot of the bandage must be
made so.that it can be untied
by pulling on one end.

5. The operator steadies
the arm by wedging his hand
between the patient’s arm and
chest; and the vein, by pres-
sing his thumb upon it below
the point to be punctured.

6. A puncture is made
through the skin into the vein
with a lancet (Fig. 392), or still

Fio. 892,

Venesection with the lancet.

14*%
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better with the 11||I:=.hnf,ﬂnm of - Lorins (Fig. 393}, and the ﬂpeuing 15

enlarged by raising the point so that the anterior wall of the vein
is opened obligquely for about '/, inch.

Fiz. 893.

=

Venesection with the phlebotome.
Fie. 394 7. The blood should spout
out 1n a strong stream; if it
does not. the flow can be increa-
ed by the alternate opening
~and closing of the hand.

8. When a sufficient quan-
tity has been allowed to esecape,
remove the constricting bandage,
push the wound in the skin some-
what to one side of the vein,
lay a small antiseptic compress
upon it, and secure the latter
with a figure - of - eight bandage,
the forearm being slightly flexed

(Fig. 394).

Dressing after venesection.



TRANSFUSION.

After a sudden and severe loss of blood, caused by injury of
some of the large vessels, the arterial blood-pressure sinks so low that
the heart is no longer able to keep the contents of the blood- vessels
in motion. It labors without effect, like an empty pump, and death
by hemorrhage follows, even while there is still a sufficient guantity
of red blood corpuscles in the vessels to support life.

Direct transfusion of blood from the artery of a healthy person
into the vein of another dying of hemorrhage, would fill the vessels of
the latter again, and preserve his life. But unfortunately it is impossible
to avoid with certainty the formation of clots in the conducting canula,
and these might cause dangerous obstruction of the vessels in the
person receiving the blood. 1t i1s also seldom possible to find perfectly
healthy persons, who are ready to furnish blood in this way, to save
the life of another.

Direct transfusion of the blood of an animal into the veins of
a man, is to be rejected, because a poison is produced by the mixture
of different kinds of blood, which quickly dissolves white and red cor-
puscles, and not only causes coagulation of the blood, but may also
result in hemaglobinaemia, generally fatal, and hemaglobinuria.

According to recent experiments (Kihler, ete.) transfusion of
defibrinated blood, even human blood, is just as dangerous, because
by beating the blood te extract the fibrin, fibrin-ferment is set free,
which causes ecoagulation of the ecireulating blood, and dissolves the
corpuscles (ferment poisoning, Kihler). Hence, according to our pre-
sent opinions, every form of transfusion of blood is to be rejected.

(n the other hand, injection of a solution of common table
salt (7 parts to 1000) into the veins, suffices to raise the blood pres-
sure within the vessels, so that the heart can again set the column of
blood in motion, and carry the materials of nutrition to the wvarious
organs of the body (Kronecker).

To perform this operation upon a patient, a subcutaneous wvein
(for instance. the median basilic in the flexure of the elbow, or the
great saphenous vein in front of the internal malleolus) must be exposed,
by euntting a tlap in the skin, and isolated, so that two catgut strands
can be drawn under it.

The peripheral end of the vein is ligatured with one of the
strands of catgut, the other is placed under the central end.

The exposed vein is opened by raising the upper wall with
a small toothed forceps, and making an oblique eut underneath with
the scissors, so as to form a small flap.

This wound is held open by lifting the flap, and a canula (of
alass, hard rubber, or silver) rounded at the point, is introduced into
the central end, and secured by the second catgut thread (Fig, 395).



Introduction of the canula.

The canula and a rubber tube attached to it, which has a female
tip of hard rubber at the other end, are completely filled beforehand
with salt solution, and closed by a spring clamp.

A glass irrigator (see Fig. 12) is employed for making the
injection of the salt solution. or a graduated glass cylinder (Fig. 396).
which contains 10 to 15 fluid ounces, and ends below in a knob-like
|Jf:1'fl)l':11.n{l end, to which is attached a rubber tube 16 inches [m]g. In
the lower end of the latter is a small nozzle of hard rubber or glass,
which exactly fits into the rubber female tip attached to the canula.

After the vessel has been very carefully cleaned and disinfected,
it is filled with a solution of pure table salt. ¥ parts in 1000 of dis-
tilled water, warmed to a temperature of 104° ¥. The nozzle of the
tube is depressed until the water jets from it, and the point is firmly
inserted into the rubler tip attached to the canula, already filled with
the solution. ;

After all the air-bubbles have been removed from the tube Ly
pressing and stroking it upwards, the glass cylinder is raised with one



hand and the clamp is
loosened with the other,
w0 that the column of
water in the eylinder sinks
very slowly —- at the fast-
est, 3 fluid drachms in a

sacond.

The clamp can also
be entirely removed, and
the rapidity of the flow
regulated by elevating and
depressing the glass cy-
linder,

To prevent the fluid
from cooling during the
operation, the hand which
holds the eylinder can
also hold around it a
rubber bag filled with
hot water (Fig. 396).

As soon as the cy-
linder is almost empty,
the tube is closed by
pressure between the fin-
wers, and disconnected
from the canula.

The canula is then
withdrawn from the vein,
the central end of the
latter ligated, the wound
carefully cleansed and dis-
infected, and an antiseptic
dressing applied.

A syringe is less
snitable for use in trans-

Graduated glass eylinder.

fusion, (1) becanse the pressure is liable to be too strong. (2) becaunse the
piston is apt to infect the blood — by rancid oil, dried fluid from
previous use, ete., and (3) because its use increases the danger of air

finding admittance to the vein.

Before proceeding to transfusion, an attempt should be made to
raise the low blood-pressure by bandaging one or several extremitics
of the patient, and thus forcing the blood which remains in them
into the rest of the vascular system (auto-transfusion — P. Miiller)
{Fig. 397), so that the heart can again do efficient work.
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Aunto-transfusion.

Sometimes this proceeding will make 1t possible to dispense with
transfusion; sometimes the failing vitality can be thus maintained — at
least, until transfusion can be performed.

THE REMOVAL OF LIMES.
(AMPUTATIONS AND DISARTICULATIONS.)

GENERAL RULES FOR AMPUTATIONS.

PREPARATION. :

1. Every assistant must have his particular duty and position
assigned to him. The patient must be so placed that he can be easily
chloroformed, and that the operator and his assistants may have suffi-
cient room for their work.

2. The cut surfaces of the limh to be amputated must be turned
dirvectly towards the light.

3. The operator is most advantageously placed when the ampu-
tated limb will fall at his right side.

4. Before the operation is begun, the skin in the neighborhood
of the place of amputation must he shaved, very carefully cleansed,
and then thoroughly disinfected as has been described on page 7.

5. When anaesthesia has been produced, the extremity is made
bloodless far above the place of amputation, and again washed with
carbolic solution when the bandage has been removed.

6. During the entire operation, all the rules of antisepsis are to
be most strictly observed.
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DIVISION OF ,THE SOFT PARTS.

The soft parts are to be divided =o that they will form an
abundant covering for the sawn end of the bone. The muscles are
best cut through perpendicular to the long axis of the limb, and the
knife must not be made to act by pressure, but should be drawn back
and forth as in carving a joint of meat. If the muscles are cut obli-
quely, the vessels will also be obliquely divided, and it is then not so
easy to ligate them securely. For this reason, the methods most to be
recommended are the eircular method, and the methods by skin-flaps
with ecircular division of the muscles.

1. CIRCULAR METHOD OF CELSUS.

All the soft parts are divided down to the bhone (Fig. :‘]{:}9} with
a knife (Fig. 398), the length of which is proportioned to the thickness
of the limb, with one stroke, and the bone immediately sawed
through. But in order to allow the soft parts to be united over the

Fig. 398.

Amputation knives.

bone without tension, the bone must be again sawed off at a distance
above the first place equal to balf the diameter of the limb. To ac-
complish this, the end of the hone is seized with lion-toothed forceps,
and the periostenm detached wpwards with a raspatory until the
necessary amount of bone has been exposed (Fig. 400).

Of all the methods, this one, in limbs with one bone, gives the
siallest and smoothest surface to the wound '); but it is not suitable
for limbs with a great amount of musecle, althongh very well adapted
to patients who are emaciated and exhausted by long continued sup-
puration,

\ ') This method was recommended by Briinninghausen, as far back as Lis
time, in his ,Erfahrungen und Bemerkungen iiber die Amputation”, Bambery,
1818, page 65, and page T6.



Amputation by the circular method of Celsus.

Detaching the periosteum. |

The wound can be united by sutures passed in any direction.
Fig. 401 shows the appearance of the freshly formed stump closed
transversely, and Fig. 424 the same closed vertically.

2. METHOD BY CIRCULAR SKIN-FLAP (Petit).

The skin is first divided down to the fascia by an incision en-
circling the limb (Fig. 402). Then, while an assistant strongly retracts
the skin, it is dissected up by repeated. circular strokes down to the
fascia, the knife being held perpendicular to the axis of the limb
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Fig. 401.

Amputation by circular skin-flap.

(Fig. 403) (not as in Fig. 404), so that the skin can be turned up
like a cuff. The length of the cuff-flap must equal half the diameter
of the limh. If the cut edge of the skin is too narrow, because the
circumference of the limb quickly increases above the site of the in-
cision, the skin may be divided by one or two short longitudinal in-
cisions at opposite points (see Fig. 520). Close to the place where



Wrong use of the knife.

the flap is folded back, all the muscles are eut through to the bone
with a bold circular sweep (Fig. 405), and the bone then sawed through.
Fig. 406 shows the appearacce of the freshly made stump.

3. METHOD BY FLAPS OF SKIN WITH CIRCULAR DIVISION
OF MUSCLES (Lowdham, 1679)").

Two semicirenlar flaps of skin are ent with a large scalpel hav-
ing a convex blade (Fig. 407), isolated from the fascia up to ther

') See Uhde, v. Langenbeck's Archiv fiir Chirurgie, Bd. 27, p. 485.
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Fiz. 405,

Division of the musecles at the folded edze of the skin-flap.

Fig. 406,

Langenbeck's amputation knife.

bases, and turned back (Fig. 408). It is generally best to form a
large anterior and a smaller posterior flap (Fig. 409), so that the
larger flap hangs down like a curtain over the divided muscles. The

Fig., 408.

Amputation by lateral flaps.
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skin ‘can also be divided posteriorly by a circular incision, and then
dissected somewhat upwards by a few vertical euts (Fig. 410). In
this case the base of the large anterior flap must be a little less than
half the circumference of the limb, and the length must equal the di-

ameter of the limb.

Fig. 409.

Liarge anterior and small posterior flaps of =kin.

Fig. 410.

=

Anterior skin flap with posterior circular inecision.”)

") After Liston: Practical Surgery. 3. Ed. 1840. page 378.
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All the muscles are divided down to the bone, by a circular cut
(Fig. 409), close to the point where the skin-flaps are turned back
(Fig. 409), and the bone is then sawed off.

4. METHOD BY MUSCULAR FLAPS.

The methods in which the flaps are formed of skin and mus-
cle are generally less fo be recommended, because they make larger
surfaces in the wound, and especially because the arteries arve divided
obliquely.

The flaps can be cut either from without inwards (Langenbeck)
(Fig. 411), for which very sharp knives are needed; or from within

Fiz. 411.

I_iIet.hnl:l by muscular flaps. Forming the flap, according to Langenbeck.

outwards (Verduin), by transfixing the soft parts at the base of the
flap, close to the bone, with a long double-edged kuife, and cutting
out obliquely towards the surface with long sawing strokes (see disart-
iculation at the hip, Fig. 531, page 279).

The latter method is inferior in amputations for gunshot fractures,
because the knife is apt to catch upon projectiles or splinters of bone.
The double-edged knife has the disadvantage that by uncertain handling
it may wound the vessels in the flap in several places. The double-
edged knife is also much more difficult to sharpen than a knife with
one edge, and flaps ean be cut from within outwards just as well
with the latter, especially when the point is shaped like that of the
largest knife in Fie. 398.

A modification of the method by muscular flaps is the oval flap
(Langenbeck) in which two faps run together in a transverse incision
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posteriorly, so that the wound acquires the shape of the heart on
playing cards. It is especially fitted for the disarticulation of small
joints (see the disarticulation of the fingers and toes). For the larger
limbs it has no advantage over the other methods, except itz rapidity
of execution — which is now seldom of importance, since the intro-
duction of chloroform and of the bloodless method. Great practice,
and very sharp knives. which are not to be had in war. are essential
to its perfect performance.

SAWING THE BONE.

After division of all the soft parts, the operator exchanges the
knife for an amputation saw (Figs. 412 and 413), applies the edge

Fio, 412,

J Ry e
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Butcher's saw.

Fie, 413.
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Amputation saw.

of his left thumb-nail to the bone, to steady the saw (Fig. 414), and
with long even strokes, without pressure, he saws through the bone with
moderate rapidity.

During the use of the saw, the soft parts are strongly retracted
by ome assistant, with his hands or with a retractor of cloth (Figs.
415 and 416) washed in carbolized water; while another assistant holds
the lower part of the limb firmly, depressing it a little towards the
end of the sawing, so that the saw shall not become wedged in the
cut in the bone (Fig. 417).

In limbs with two bones, before sawing the latter, the inter-
vening soft parts must be completely divided, by inserting a narrow
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Fig. 414.

Retractors.
For one bone. For two bones.

:«double-edged knife (see Fig. 398 above) between the hones, first on
one side and then on the other, and bringing its edge to bear on each
‘bone in torn, as is indicated in Fig. 418.

Then the soft parts are drawn back with a retractor made of a
.compress split in three tails, the middle one being passed between the
bones with the dressing-forceps (Fig. 419) and both bones are sawed

across at the same time.
15






Fig. 420.

Eone cutting forceps.

Small saw:

position of the vessels may be recalled to memory before the operation,
if necessary, with the aid of diagrams of transverse sections of the
limb. It is also advisable to draw out the stumps of the nerve trunks
which project into the wound with forceps, and to cut them off with
the scissors, as this will diminish or prevent the pain in the wound
or in the cicatrix. :

If the surgeon has had sufficient practice in the lization of the
vessels, the wound may then be closed, and the constricting band left
in place until the dressing has been applied. But if he does not dare
to leave it, for fear of secondary hemorrhage, he should proceed as
has been described on page 154.

CLOSURE OF THE WOUND.

The wound must be closed in such a way that blood and sernm
can not collect in it, but will pass at once to the surface, where they
15%
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can be immediately and readily absorbed by the antiseptic compressive
dressing.

More useful than any thing else for accomplishing this purpose,
are the deep and sunken sutures which have been explained on page
20, and also the use of drainage tubes
(page 20). of drainage openings (page
23), and the method of leaving the in-
cision open at the most dependent part
for drainage.

The accompanying illustrations -show
the application of the sutures after an
amputation of the thigh by the circular
method.

The perviosteum which has  been
retracted 1s brought forward, and united
over the sawn surface of the bone by
some catgut sutures (Fig. 422).

First the deeper (Fig. 422}, and

Deep Pm"”:ﬁﬂr:ﬁd museular 4} en the more superficial layers (Fig. 423)

of the muscular tissues are sewed to-

Fig. 423. Fig. 424, gether with long slightly
s ¥ enrved needles and thick
2. catgut; and finally the
W cut edges of ‘the skin
o “are brought into exact
. apposition by a double
continued suture (Fig.
424), but the lowest
angle of the wound is
left open a little, or
else a couple of button-
hole openings are made
in the skin at each side,
as has been described
on page 23 and represented in Fig. 41, Figs, 39 and 40 show the
mode of action of the deep sutures, If this method is employed, the
ingertion of drainage tubes is unnecessary.

Sunken muscular sutures. Suture of the skin.

If the antiseptic permanent dressing, as has been described on
page 26, and as is represented in Fig. 425, is applied, and the
constricting band not removed until then, the dressing can generally
remain for several weeks, until union by first intention is complete, and
then all the blood which the patient has lost in consequence of the
amputation, is found in the form of a small odorless crust on the inner
surface of the dressing.
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— Fir. 425,

Antiseptic cushion dressing after amputation of the It.high..

GENERAL RULES FOR DISARTICULATIONS.

1. The operator generally stands so as to face the patient, and
holds the limb to be removed in his left hand.

2. For division of the soft parts the circular method is less
suitable than the flap method. As there are gererally large surfaces
of bone to be covered in these cases, proportionally large flaps musé
be formed, either of skin alome, or of skin and the under-lying muscle.

3. In some cases a large anterior and a small posterior flap is
best (knee, shoulder, hip): in some cases the posterior flap must be the
the larger (ankle, metatarsal joints).

4. For the smaller joints (fingers, toes), the oval method is peculiarly
well suited.

5. After division of the soft parts covering the joint, the latter
iz opened by putting the exposed lizaments strongly on the stretch by
proper movements of the limb, and then dividing them with the knife.

H. The separation is completed by the division of the remaining
lisaments, and of the capsule of the articulation, and finally a piece
may be sawed off from the joint surface which is left. In other
respects the method of procedure is the same as in amputations.

AMPUTATIONS AND DISARTICULATIONS OF THE UPFPER
EXTREMITY.

a. DISARTICULATION OF THE THIRD PHALANX OF THE FINGER.
(With the formation of a palmar flap from without inwards.)

1. The hand is held in pronation opposite the operator, who
seizes the end of the finger, and flexes the third phalanx.

2. A slightly curved incision is carried transversely across the
head of the second phalanx !/ inch below the articular surface, and
opens the joint capsule (Fig. 426).



3. The point of the knife divides both lateral ligaments. The
blade is inserted behind the palmar surface of the third phalanx,
the edge being directed downwards (Fig. 427). and with sawing strokes
a well rounded flap is cut from the palmar skin. (Fig. 428). |

Fig. 427, Fig. 428,

—

b. DISARTICULATION OF THE SECOND PHALANX OF THE FINGER.
(With formation of a flap from within outwards, by transfixion.)

1. The hand is held in supination opposite the operator, who
seizes the end of the finger in extension, and thrusts a narrow knife
between the skin and the joint, from one side to the other, under the
crease at the joint. and carries the blade with sawing strokes first to-
wards him, then upwards, so that a well-vounded Hap 1s formed (Fig. 429).

2. The flap 15 turned back, the joint over-extended, and the
knife, beginning at the wound, divides with one stroke the lateral
ligaments, the capsuole, and the skin at the dorsal side of the joing
(Fig. 430.)

Fig. 429, Fiz., 430,
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'C. DISARTICULATION OF THE FINGER AT THE METACARPO-PHALANGEAL ARTIGULATION.
1. OVAL METHOD.

1. The operator stands at the left of the limb, turns his back
#o the patient. and while an assistant separates the adjoining fingers,
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seizes the injured finger with his left hand, and over-extends it so that
he can see the palmar surface. He then applies a narrow knife (from
the right side) to the palmar surface of the first phalanx, cuts the soft
parts here transversely at the level of the stretched web, carvies the
knife around the right side of the phalanx to the dorsum, and then

upwards in a curve to the head of the metacarpal bone — which has
been marked beforehand (Fig. 431).

2. The knife is then passed through under the left hand, at the
left side of the finger, to the beginning of the first ineision, inserted
down to the bone, and carried at the level of the web around the

. left side of the first phalanx to its dor-
Fig. 433. sal aspect, and there drawn upwards in

a curve to the end of the first incision
(Fig. 432).
3. Both incisions are repeated in
the same order, but penetrating more
1“-\\ deeply towards the joint, and while the
. finger is drawn to the opposite side
: they divide the tendons, the lateral liga-
E&\ ments, and the capsule of the joint. The

wound presents the shape of the heart
on playing cards (Fig. 433).

2. METHOD BY FLAPS.

1. This method is best suited to the thumb, index, and little
fingers, because these are more accessible from the side.

A large half-oval flap, the base of
which lies at the level of the joint, is
cut from the skin of the palmar, dorsal,
or lateral sides of the first phalanx and
retracted.

Fig. 434.
:“".

2. A smaller skin flap is then form-
ed on the opposite side, and also turned

back (Fig. 434).

3. Finally, the tendons are divided
at the level of the articulation, and the
latter opened on every side.

NB. The disarticulation 1s repre-
sented on the ring finger with two small
lateral flaps, on the middle finger with
the oval incision as seen on the palmar

surface. (Fig. 434).
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d. DISARTICULATION OF THE THUMB AT THE CARPAL JOINT.
1. OVAL METHOD.

1. The first incision begins on the ulnar side of the first phalanx,
at the level of the web, is carried obliquely over the phalangeal-meta-
carpal joint to the radial side of the metacarpal bone, and along this
to its base.

2. The second incision is
carried from the same point around
to the radial side, and meets the
first in the middle line of the
metacarpal bone (Fig. 435).

3. By repeated cuts in the
same direction along the bone, the
latter is isolated from the muscles.

4. The articulation between the trapezinm and the metacarpal
bones is opened from the ulnar side, and in so doing, the edge of the
knife must be kept close to the base of the metacarpal, so as not to
open the joint between the trapezium and the metacarpal bone of the
fore-finger — which communicates with the other carpal joints.

5. The division of the ligaments of the radial side (Fiz. 436)
completes the operation, which leaves a linear scar (Fig. 437).

Fig. 436. Fig. 437.

2. METHOD BY A LATERAL FLAP, ACCORDING
TO V. WALTHEE. ;

1. The thumb is abducted, the knife placed at the middle of the
web, and carried upwards with sawing strokes between the first and
second metacarpal bones until it reaches the ulnar horder of the firvst
metacarpal (Fig. 438).

2. Avouding the joint between the metacarpal bone of the fore-
finger and the os trapezium, the point of the knife is carefully passed
behind the base of the bone, and the carpo-metacarpal joint is thus
opened.

3. The thumb can then be more strongly abducted, the knife
passes through the articulation to the radial side of the metacarpal
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bone, and is carried downwards again along this horder, forming a radial
flap, the rounded end of which lies at the level of the web (Fig. 439).

Fig. 438. Fig. 439,

e. DISARTICULATION OF THE METACARPAL BONES OF THE FINGERS WITH
PRESERVATION OF THE THUMEB.

1. A semicircular flap of skin is ontlined in the palm of the hand
with an oblique curved incision, which begins at the web of the thumb,
and ends at the ulnar border of the base of the fifth metacarpal bone
(Fig. 440). This flap can also be formed from within outwards by
transfixion at its base (Fig. 441).

Fig. 440. | Fig. 441.
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Formation of palmar flap by
transfixion.

Palmar ineision.
Disarticulation of the metacarpal bones of the fingers.



e

— 935 —

2, An incision is made on the back of the hand, beginning at
the web of the thumb, and passing obliquely upwards to the upper
third of the second metacarpal, and thence over the three inner meta-
carpal bones to the ulnar border of the hand, where it meets the pal-
mar incision (Fig. 442).

3. After both flaps have been dissected up to the neighborhood
of the cavpo-metacarpal articulations. the latter are opened from the
ulnar side. the hand being held in strong adduction, until even the
articulalion between the second metacarpal and the as ‘frapesziam is
severed. In so doing, the cuts must be made very carefully and
always against the two bones, to avoid injury of the joint between the
os trapezium and the metacarpal of the thumb.

4, The preservation of the thumb is of the greatest advantage
for the usefulness of the stump (Fig. 433).

Fig. 442, Fig. 443.
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Dorsal incizion. Appearance of stump.
Disarticulation of the metacarpal bones of the fingers.

f. DISARTICULATION AT THE WRIST. :
1. CIRCULAR METHOD.

1. A civeular incision surrounds the hand at the middle of the
metacarpus, 1'/, inch below the styloid processes.
2. The skin is dissected up with vertical cuts, until it can be
turned back above the styloid processes like a cuff.
3. The hand is pronated and strongly flexed: an incision, slightly
convex above, carrvied across the dorsum from one styloid process to
the other, divides the extensor tendons and opens the wrist joint.
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4. The lateral ligaments are divided below each styloid process:
and finally, the anterior wall of the capsule and all the Hexor tendons
are cut through with one stroke (Figs. 444 and 445).

Fig. 444 Fio. 445,

Stump after disarticulation at the wrist
by the circular method.

Disarticulation at the wrist by the e¢ir-
cular method.

2. METHOD BY FLAPS.

1. The operator seizes the lower part of the hand, pronates and
flexes it, and makes a semicireular inecision from the point of one styloid
process to that of the other, across the middle of the dorsum (Fig. 446).

2. The flap of skin i1s dissected from the extensor tendons,
retracted, and the joint opened as in the cireular method.

3. The bundle of flexor tendons is pressed into the wound by
the point of the index finger in the palm, and carefully divided by
drawing the knife back and forth; and then a small flap of skin is eut
from the palmar tissues, from the wound outwards (Fig. 447).

NB. It is well to mark out the palmar flap at the beginning of
the operation by an incision in the skin.

3. METHOD BY A RADIAL FLAP (Walther, 1810). i

1. A semicircular flap is eut from the skin which covers the
metacarpal region of the thumb, the base of which surrounds the radial
third of the carpus, and the point of which reaches the base of the
first phalanx.



Disarticulation at the wrist, lap method (Ruysch).

2. After the flap has been dissected from the muscles of the
thumb and retracted. a semicireular ineision surrounds the other
two-thirds of the carpus on the ulnar, side (Fig. 448).

3. The skin is well retracted, and the carpus separated from
the bones of the forearm (Fig. 449).

Fig. 418,

Appearance of the
stump.

Incision.

Disarticulation at the wrist, according to Whalther.
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g. AMPUTATION OF THE FOREARM.
1. METHOD BY CIRCULAR FLAPS OF SKIN.
(See page 218.)

2. MODIFIED FLAP METHOID.

(See page 220.)

Figr. 450,

=]

Transverse section of the right forearm in its lowest third.

. b: palmaris longus.

o median nerve,
£ dle tendon of flexor carpi rad,
. . radial artery.

i

b supinator lomgus.

it. . 8. radial nerve.

a, b : extens. oz, metac. pollicis,

y. e [.: extensor carpi rad. long.

w. e b extensor carpi rad. brev.

e d. ¢, extengor commun. digit.
. . & extensor earpi alnaris,

a. . : ulnar artery.
wl. fuod: flexor commun. digit. profundus.

NB. In the figure, ulvaris internus = flexor carpi ulnaris; ex-
tensor poll. brev. = ext. primi internod. poll.; and ext. poll. long. =
ext. secundi internod. poll.

e ot et ikt Ot e
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Fig. 451.

Transverse section of the right forearm through its middle.
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Fig. 452,

Transverse saction of the right forearm in its uppermost third.

. im: radial artery.
n. t. % radial nerve.
it . p.: posterior inteross. nerve,
. 1. ulnar artery.
. t.: ulnar nerve.
it i median nerve.
. 1.: anterior interosscouns artery.

NB. In the figure, brachioradialis = supinator longus; radialis
extern. longus and brevis = extensor carpi rad. long. and brev.; radia-
lis internus = flexor carpi rad.; ulnaris internus = flex. carp. ulnar.;
ulnar. externus = extens. carpi ulnar.; ancon. quart. = anconeus.
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h. DISARTICULATION AT THE ELBOW.
1. CIRCULAR METHOD.

1. A circular incision divides the skin 1', inch below the con-
dyles of the humerus; the cuff flap is dissected up and retracted.

2. A transverse cut freely opens the over-extended joint.

3. A cut above the head of the radius divides the external
lateral ligament:; another below the internal condyle divides the internal
lateral ligament.

4. The joint gapes widely; the olecranon is pressed into the
wound: and a cut above the point of the latter divides the tendon of
the triceps (Figs. 453 and 454).

Fio. 453, Fig. 454.
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Disarticulation at the elbow by the Appearance of the stump after
cirenlar method. digarticunlation at the elbow by the
circular method.

16
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Fig. 455.

Transverse section of the right elbow joint at the level of the condyles.

i, 6. &1 ext. cutancous nerve.

v. e.: cephalic vein.

#. .: musculo-gpiral nerve.

. . median vein.

w. b.: hagilic vein.

n.comi: greater int. culan. nerve.

st wt: median nerve.

o . flex. carpi radialis.

7. 1 ulnar nerve.

NB. In the figure, radialis externus = ext. carp. rad: long:;
brachialis internus = brach. anticus; anconeus guartus = anconeus.

2. METHOD BY FLAPS.

1. A curved incision, which begins 1 inch below one condyle
and ends 1 inch below the other, outlines on the anterior surface of
the forearm a large semicircular flap of skin, which is dissected up and
retracted.

2. The arm is strongly flexed at the elbow, and rotated so that
the back part of the joint is directed forwards.

3. A slightly curved incision above the olecranon exposes its.
point (Fig. 456).

e et s it el S






— 244 —

Fig. 457.

Transverse section of the right arm in its lowest third.

v, e.: cephalic vein,

ft. 1% musculo - spiral nerve,
ni.c.e.8: ext. sup. culaneous nerve.

.08 ext. cutanecus nerve.

a. b.: brachial artery.

fi. it : median nerve.

1. b2 bhazilic vein.
fi.c i, greater int. cutan. merve.

. . mlnar nerve.

NB. In the figure, brachialis internus = brachialis anticus; an-
conel = triceps.

N A
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Fig. 458,

Transverse section of the right arm in its middle third.

-

ncep.

Ir...--""f;\.h
d—— L.

netm..

#. &.: cephalie vein.
#. . musculospiral nerve.
. p.: profunda artery.
#. e p.: ext. cutan. nerve.
. b.: brachial artery.
#i. tik: median nerve.
it e Lot greater int. cutan. nerve.
#. &.: bagilic vein.
n. t.: ulnar nerve,

NB. In the figure, brachialis internus — brach. anticus; anconeus
internus, brevis, and longus = triceps, internal, external, and long heads.
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Fig. 459,

Transverse section of the right arm below the axilla.

i ¢ eephalie xein.
. m.: pectoralis major.
£ 0. tendon of the biceps.
7. p.: external cutaneous nerve.
H.c.ou. i greater int. cotan. nerve.
wopk o median nerve,
. b: basilie vein.
a. b.: brachial artery.
i 1. nlnar nerve.
t. br.: brachial vein.
. musculo -spiral nerve,

NB. In the figure, brachialis intéernus = brach. anticus; anconeus
internus and longus = triceps, internal and long heads.

k. DISARTICULATION OF THE ARM AT THE SHOULDER.
1. METHOD BY FLAPS,

1. The patient lies at the edge of the table, half turned upon
his sound side, with the upper part of his body somewhat elevated.
The more nearly in a sitting posture he is placed, the more convenient

——
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it is for the operator, but the more dangerous for the administration
of chloroform (see page 144).

2. On the outer surface of the shoulder, a square flap with roun-
ded corners is outlined with the knife. The base of the flap extends

. 460,

ir
=

F
Disarticulation at the shoulder -- method by flaps.
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from the coracoid process to the root of the acromion, and the broad
lower edge extends below the lower border of the deltoid muscle
(Fig. 460).

: 3. With bold sweeps of the knife, which pass continually deeper
into the deltoid, the flap is dissected up to the acromion, and turned
back so as to expose the outer surface of the shoulder joint.

4. A bold cut npon the head of the humerns (which is forced
upwards) above the two tuberosities, divides the capsule and the tendons
passing over it.

5. The head of the humerus is pressed outwards, and the knife,
applied behind it, cuts through the posterior part of the capsule.

6. The operator draws the head of the humerus towards him
with his left hand, carries the kmnife with long sawing strokes along
the inner side of the bome, down to 2%, inches below the fold of the
axilla, then turns the edge inwards (towards the thorax) and with one
stroke divides all the soft parts — in which are contained the large
vessels and nerves.

7. In cases in which it is impossible to control the supply of
blood by compression of the subelavian, before the completion of the
last cut, an assistant must thrust his hand into the wound from above,
and compress the axillary artery against the skin with his thumb
(Fig. 461).

8. Fig. 462 shows the appearance of the wound after it has been
closed by sutures.

Fig. 461, Fig. 462,

(] 5
i _,l'r
L
g oy
© y 1

;.
2

Formation of the second (internal) flap.’ Appearance of stump.
Disarticulation at the shoulder — method by flaps.



249

"POYIEWI JV[NOITD 6Y) £q JOPINOYS 8] 18 UOIIB[NOT}IBVSI(L

‘g9F S

‘poylam JwnaIn L4 UOTUMONIESIp 19y dwngy

" POF Sy



— 250 —

2. CIRCULAR METHOD.

1. The arm is abducted. A circular incision at the level of the
lower border of the deltoid muscle divides all the soft parts down to
the bone. :

2. The bone is sawed off at the same level; all injured vessels
are ligated.

3. A longitudinal incision, from the anterior border of the acro-
mion down to the circular incision, divides all the soft parts down to
the bone.

4. The lower end of the stump of the bone is seized with a strong
bone forceps or with the left hand, and, while an assistant separates
with sharp hooks the edges of the wound made by the longitudinal
incision, the operator frees the bone from the articulation by the aid
of strong rotary movements (Fig. 463). This isclation is accomplished
by short cuts always directed against the bone; or, in suitable cases,
by detaching the periosteum with elevator and raspatory.

5. Fig. 464 shows the appearance of the stump. The lower
corners of the skin flaps can be cut rounded, if desired.

AMPUTATIONS AND DISARTICULATIONS OF THE LOWER
: EXTREMITY.

a. DISARTICULATION OF THE TOES.

The toes are removed in the same way as the fingers (pages 229—235).

b. DISARTICULATION OF ALL THE TOES IN THE METATARSO-PHALANGEAL
ARTIGULATION.

1. While the left hand seizes all the toes together, and bends
them strongly upwards, a curved incision, which (in the left foot) be-
gins at the internal border of the first metatarso-phalangeal joint, and
ends at ‘the external border of the same joint of the fifth toe, is made
in the furrow between the sole of the foot and the base of the toes.
(On the right foot this is reversed.) (Figz. 465).

2, The toes being strongly bent towards the sole, a similar in-
cision is made on the dorsum across the base of all of them, its ends
meeting the ends of the first (Fig. 466). Both cuts penetrate between
the toes into the middle of the web.

3. The two semicircular flaps are then dissected up as far as
the heads of the metatarsal bones.

4. Each toe is separately freed, the sesamoid bones at the head
of the first metatarsal bone being left in situ.

Oivaeatitl i o



Fig. 466.

Disarticulation of all the toes.
Plantar incision.

Fig. 467.

o

=

Dizarticulation of all the toes.
Dorsal incision.

5. If there is noft enough
skin to easily cover the very promi-
nent heads of the metatarsals, the
latter can be cut off, one at a time,
with the phalangeal saw.

T 6. Fig. 467 shows the ap-
Stump after disarticulation of all ni
the toes. pearance of the stump.

¢. AMPUTATION OF ALL THE METATARSAL BONES.

1. A curved incision is made along the anterior marginal furrow
of the sole from one border of the foot to the other, and the semi-
circular flap dissected back to the point where the amputation is to
be made.

2. A smaller semicircular flap is eut on the back of the foot,
the ends of which meet those of the plantar flap at the sides of the
foot. Instead of the dorsal flap, a cut can be made half way around
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as in the cireular method, if there is enough skin in the sole to cover
the stump.

3. At the base of both flaps the soft parts on and between the
metatarsal bones are carefully divided with a narrow knife.

4. The soft parts are strongly retracted with narrow strips of
carbolized gauze or linen, drawn through between the bones by forceps,
and all the bones sawed through at once, close to the point up to which

they have been isolated (Figs. 468 and 469),

Fig. 468.

Appearance of the wound after the
bones have been sawed off.

Sawing the bones.
Amputation of the foot through the metatarsal bones.

d. DISARTICULATION OF THE GREAT TOE WITH ITS METATARSAL BONE.

1. The oval incision is made in the same way as has been
described for the disarticulation of the thumb (page 233). On account
of the great breadth of the base

Fig. 470. of the first metatarsal, it is well

f 7 s to make a transverse incision

" over the joint, which lies about
1'/, inch in front of the project-
ing tuberosity of the scaphoid
bone, at right angles with the
oval incision at the upper end
of the latter (Fig. 470), and to
Skl dissect back the upper and lower
Diaarticulatirﬁgtﬁfa::l;aelng-:g;'taa with its flapﬁ so formed, until the entire

: bone and the joint are exposed.

2. The tendons of the extensor proprius, and the flexor longus
pollicis are ent through at the joint, the latter opened on the dorsal
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side, and, the bone being strongly rotated to the opposite side, its
connections with the first cuneiform hone are severed.

e. DISARTICULATION OF THE FIFTH TOE WITH ITS METATARSAL BONE.

1. The flap method can be employed here in the same way as
has been already described for the disarticulation of the thumb (page 233).

2. The left hand strongly abducts the fifth toe from the fourth,
while the right hand carries a narrow knife from the web upwards
' between the two metatarsal bones with a sawing motion, until it meets
with resistance. ;

3. The ends of the incision must be extended '/, inch upwards,
both on the dorsum and on the sole of the foot.

4. With strong abduction of the fifth metatarsal bone, its bhase
must be first separated from that of the fourth metatarsal, then from
the cuboid.

5. The knife is then carried around the tuberosity of the fifth
metatarsal where it projects above, and thence downwards along the
outer border of the bone, and close to it, with sawing strokes. It thus
forms a tongue-shaped outer flap, the point of which must be rounded
off exactly at the level of the first incision in the web (Fig. 471).

Fig. 471.

Disarticulation of the fifth toe with its metatarsal bone.

1. DISARTICULATION AT THE TARSO-METATARSAL ARTICULATION ACCORDING TO LIS-
FRANC (Fig. 472).

1. At the outer border of the foot, must be found the joint be-
tween the cuboid bone and the fifth metatarsal, which lies directly in
front of the tuberosity of the latter; and at the ioner border of the
foot, the articulation between the first cuneiform and the first meta-
tarsal bones, which is situated 17/, inch in front of the tuberosity of
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Fig. 472,

Disarticulation in the tarso-metatarsal joint, according to Lisfranec.

the scaphoid. These two points are to be marked with india ink, or
a small puncture with the knife.

2. The foot being elevated, a large semicircular flap is outlined
with the knife on the sole of the foot, from one of these points to the
other (from left to right), the convexity of the flap being situated
over the heads of the metatarsal bones.

3. The foot is depressed and strongly extended, and the knife
carried across the dorsum of the foot from one end of the sole flap to
the other in a slightly curved line, cutting through all the soft parts
down to the bone (Fig. 473).

Fig. 473. Fig. 474.

4. The small dorsal flap is retracted, and repeated trials are
made with the point of the knife to open the joint which lies farthest
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to the left (in the right foot, the fifth metatarsal joint), while the left
hand strongly depresses the toes.

5. As soon as the joint gapes, the knife is carried on in a
slight curve, convex anteriorly, opens the fourth and third joints (a),
slips over the base of the second metatarsal bone, and opens the first
joint (¢) (Fig. 474).

6. The joint of the second metatarsal bone, which lies about
'/, inch higher than that of the first, is opened by a small transverse
cut (b); the lateral connections of the bone with the first and second
cuneiform bones, between which its base is inserted, are divided with
the point of the knife — the edge of the blade being directed upwards

(Fig. 475).

Fig. 475,

Lisfranc's amputation.

7. Now all the articulations open more widely, the knife divides
the rest of the ligaments at the sides and towards the sole, and cuts
through the greater part of the muscular tissues in the sole; its edge
is then directed forwards, to complete the plantar flap (Fig. 476).
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Fig. 477 shows the appearance of the wound before it is closed,
and Fig. 478 the appearance of the stump.

g. DISARTICULATION THROUGH THE TARSUS, ACCORDING TO CHOPART.

1. The disarticulation takes place through the joint between the
scaphoid bone and the head of the astragalus internally, and between
the cuboid and the os caleis externally (Fig. 479).

Fig. 479

Fig. 480.

Chopart's amputation.
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2. The line of the joint is found on the inner border of the
foot, !/, inch above the tuberosity of the scaphoid, and on the outer
border ¥/, inch above the tuberosity of the fifth metatarsal bone, and
is marked before beginning the operation.

3. The foot being elevated, a curved incision is carried across
the sole, passing forwards from the point marked nearest the left hand
to a point situated behind the heads of the metatarsal bones as far as
the thickness of the thumb, and then transversely across the sole; and,
finally, at the outer side of the foot, backwards to the point marked
mearest the right hand (Figs. 480 to 452).

4, The foot iz lowered and pressed strongly downwards, and the
knife is applied at the left angle of the wound and carried in a slight-
ly curved line across the dorsum of the foot, dividing only the skin,
to the right angle of the plantar incision (Fig. 483).

Appearance of the stump.

Completing the plantar flap.
Chopart's amputation.

17
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5. The small dorsal flap is strongly retracted, a bold transverse
cut across the joint divides all the tendons and penetrates at once
into the articulation, and it is most certain to first enter it above the
taberosity of the scaphoid — which is plainly to be felt.

6. The joints open with a cracking sound under the edge of the
knife as it passes over the somewhat ~-shaped line of the articulation.
The point of the knife divides the ligaments, put on the stretch every-
where, the plantar side last of all, until the anterior part of the foot
can be bent entirely back towards the heel.

7. After the plantar flap has been cut a little deeper at both
gidles of the foot, the blade of the knife is applied in the wound to the
inferior surface of the isolated scaphoid and cuboid bones with the
edge directed anteriorly, and carried forwards with a sawing motion to.
complete the plantar flap (Fig. 484).

8. Fig. 485 shows the appearance of the stump.

h. SUBASTRAGALOID DISARTICULATION OF THE FOOT AGCORDING TO MALGAIGNE.

1. Two lateral flaps are formed by an incision which begins be-
hind, close above the tuberosity of the os caleis, dividing the tendo
Achillis from it, then passes around the external malleolus in a sweep-
ing curve, crosses the lower half of the os calcis (Fig. 486), thence

Fig. 487.

Fig. 486.

Subastragaloid disarticulation of the foot according to Malgaigne.

rises directly across the middle of the cuboid to the dorsum of the foot,.
passes over the anterior border of the scaphoid (Fig. 487), and de--
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scends vertically at the middle of the inner border of the foot (Fig. 488)
until it reaches the center of the sole (Fig. 489). Thence, bending
in a right angle, it runs backwards, and meets the commencement of
the incision at the inner border of the tendo Achillis.

Fig. 489.

Fig. 488.

2. The two flaps are dissected from the bone, until both lateral
surfaces of the os calcis and of Chopart’s joint are exposed. In dis-
secting them up, care must be taken not to come too near the lower
end of the malleoli, for fear of injuring the ankle joint.

Fig. 491.

Subastragaloid disarticulation of the foot.

Appearance of atump.
17"
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3.  The anterior part of the foot is removed by cutting t]lmuﬂ‘]'t
Chopart’s joint. ,

4. The anterior end of the os calcis is. seized with a bone for-
ceps, and while the bone is drawn downwards and supinated, the exter-
nal lateral ligament is divided with a narrow knife, ', inch below the
point of the external malleolus, and the knife is then inserted into the
depression in front of the malleolus, and the strong caleaneo-astragaloid
interosseous ligament is severed. Finally, while the os caleis is continu-
ously rotated on its long axis, the posterior ealcaneo-astragaloid ligament
is divided about 1 inch below the internal malleolus (see the figure of
the ligaments, under resection of the ankle).

5. In spite of the very irregular shape of the lower surface of
the astragalus (Fig. 490), this operation furnishes a stump which is
very useful for walking.

i. DISARTICULATION OF THE FOOT ACCORDING TO SYME.

1. The foot, flexed at a right angle with the leg, is well elevated,
and a deep incision, penetrating to the bone throughout its course, is
made from the apex of one malleclus (that to the left of the operator)
to the other, crossing the sole of the foot transversely (Figs. 492 to 494).

2. The foot is lowered, pressed strongly downwards with the left
hand, and a second incision made transversely across the anterior sur-
face of the tibio-tarsal joint from the apex of one malleolus to that of
the other (Fig. 495).

3. A transverse cut across the articular surface of the astragalus
opens the joint in front; two cuts below the two malleoli divide the

Fig. 493.

Fiz. 492,

Disarticulation of the foot according to Syme.
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Fig. 495.

Fig. 494.

Dizarticulation of the foot according to Syme.
lateral ligaments, and the upper articular surface of the astragalus
comes out freely.

4. While the left hand constantly forces the foot towards the
back of the leg, and turns it on its axis alternately one way and the
other, the os calcis is dissected from the cap of the heel-flap and divided

Fig. 496.

Digarticulation of the foot according to Syme. — Dissecting out the os caleis.



Heel-flap, raw surface.

Fig. 499,

Line of the saw-cut.

Fresh stump, anteriorly.

Syme's disarticulation of the foot.

Healed stump,

laterally.,
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from the tendo Achillis by cuts which are made close together, and
alternately above, and Ilaterally (and, when the bone has been
nearly extracted, from below and behind), but always directed against
the bone (Fig. 496).

NB. In secondary operations it is well to shell out the os caleis from
the periosteum with elevator and raspatory instead of using the knife.

5. The heel-flap and the skin are retracted above the malleoli;
and a circular cut, made just above the joint surface of the tibia, di-
vides the rest of the soft parts (tendons and periosteum).

G. The saw cuts across the bone so as to remove only the two
malleoli and a thin layer of cartilage from the articular surface of the
tibia (Figs. 497 and 498).

Or the malleoli alone may be removed with the bone - cutting
forceps, as Syme has done several times.

7. After ligature of all the wounded vessels, the skin is perfora-
ted at the outer edge of the tendo Achillis with a mnarrow knife,
a drainage tube drawn through the opening, and then the wound
brought together with sutures (Figs. 499 and 500).

k. DISARTICULATION OF THE FOOT ACCORDING TO PIROGOFF.
Amputatio tibio-calcanea osteoplastica.

1. The soft parts are divided in the same manner as in Syme's
method.

2. After the joint has been freely opened, the foot is bent strongly
backwards until the sustentaculum tali appears.

Fig. 501,

Disariiculation of the foot according to Pirogoff — sawing the os caleis.



Fig. 503.

Stump after Pirogoils
amputation.

Lines of the saw-cuts,

3. The saw is applied to the upper
surface of the os calcis directly behind the
sustentaculum tali, and the bone sawed through
exactly in the line of the incision in the sole
(Figs, 501 and 502).

4. Both malleoli and a thin layer of the
articular surface of the tibia are sawed off as
in Syme's method.

5. The tendo Achillis is cut across just
above its Insertion and an opening made in
the skin at the same place for the introduec-
tion of a drainage tube.

6. Fig. H03 shows the appearance of the
stump.

). GUNTHER'S MODIFICATION OF PIROGOFF'S METHOD.

1. The incision in the sole begins and
ends just in front of the malleoli, and passes
transversely across the sole in the neighbor-
hood of the posterior border of the scaphoid
bone (Figs. 504 to 506).

9. The dorsal incision forms a small

semi-circular flap which reaches to the scaphoid bone (Fig. 507).

3. After the joint has been opened, the soft parts are dissected
up, obliquely upwards and backwards, as far as the attachment of the
tendo Achillis — in this dissection, any injury to the posterior tibial
artery must be carefully avoided. ;

4. Just in front of the atfachment of the tendo Achillis, a meta-
carpal saw 1s applied to the os caleis and the bone sawed obliquely
from the posterior superior part forwards and downwards.

5. The tibia and fibula are also sawed obliquely — from behind
forwards, and from above downwards.
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Gunther's modification of Pirogoff's operation.

6. By this method, the sawed surfaces of the bones can be easily
applied to each other without division of the tendo Achillis.

7. In this operation and in the preceding, it is well to bore
oblique holes through both bones with a fine awl, and to fasten them
together with strong strands of catgut.
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m. LE FORT'S MODIFICATION OF PIROGOFF'S OPERATION.
(Altered by the author).

1. The plantar incision begins */, inch below the apex of the
external malleolus (on the right foot), runs in a slightly convex line
across the sole over the cuboid and scaphoid bones, and ends on the
internal side 1'/, inch in front of and Dbelow the internal malleolus

(Figs. 509 to 511).

Fig. 509.

Le Fort's modification of Pirogoff’s operation.

2. The dorsal incision, between the same points, forms a slightly
convex flap, the anterior edge of which lies in the line of Chopart's

joint (Fig. 512).

3. The dorsal flap is dissected up to the tibio-tarsal joint, and
the joint opened as in Pirogoft’s operation.

4, The foot is turned backwards, and the upper surface of the
os caleis dissected out, sufficiently to allow a narrow saw to be applied
behind the upper edge of the tuberosity of the os calcis, so that the
superior third of the bone can be removed by a horizontal cut, directed
from behind forwards (Fig. 513).

5. As soon as the saw enters Chopart’s joint, the bones which
form this articulation are separated as in Chopart’s operation.

-
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Fig. 512,

Fig. 513.

Lines of the saw-cuts.

Dorsal incision.

6. The two malleoli and the lower articular surface of the tibia
are sawed off as in Pirogoff's operation.

7. Or the os calcis can be sawed with the narrow saw, so as to
form a concave surface; and the bones of the leg, so as to form a
convex one — as suggested by von Bruns (Fig. 514).

8. The stump furnished by this method has-a very broad surface
for walking (Fig. 515).

Lines of the saw-cuts according to von Bruns.

’

dtump after Le Fort's
e, operation.
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9. In all these operations it is advisable, after the soft parts
have been brought together, to fasten the bones to each other by a long
steel nail, driven from the sole through the os calcis deep into the
tibia. With antiseptic healing of the wound, the sawed surfaces unite
quickly, and the nail does not cause suppuration.

n. AMPUTATION OF THE LEG.
1. METHOD BY CIRCULAR SKIN-FLAP.

(See page 218).
2. MODIFIED FLAP METHOD.
(See page 220).

Two lateral flaps of skin (see Fig. 408) are particularly suitable
to amputation in the lowest third (above the malleoli).

An anterior skin-flap is liable to be pressed upon from within
by the sharp angle of the sawed surface of the tibia.

A posterior skin-flap draws the edges of the wound open by
its weight.

The formation of a lateral flap with a semi-circular incision on
the opposite side (according to von Langenbeck) is very useful for the
two upper thirds of the leg. It is only necessary to remember that
the base of the skin-flap should be somewhat less than half the cireum-
ference of the limb at the point of amputation (Fig. 516).

Fig. 516.

Amputation of the leg with one lateral flap.
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Fig. 517.

Transverse section of the right leg in its lowest third.

it. Jr. & ¢ svperficial peroncal nerve.
a. p.: paroneal artery.
.l peroneus longus,

L. & e ext. saphenous vein.

#i. 55 0. : ext. saphénous nerve.
t. a.; tendo Achillis
t. p.: tendon of the plantaris.
n. & pt.: post. tibial nerve,
a. {. p.: post, tibial artery.
v, 7 1.:int. saphenous vein.
n. spl. . : int. saphenous nerve.
a. {oa.: anterior tibial artery.

NB. In the figure, ext. hal. long. = ext. proprius pollicis; and
fexor halucis long. = flex. poll. long.



Transverse section of the right leg in its middle third.

a. b oa.:
m. e fi L
m. f.h.:
[

. oop.
M. 85 M.
. & 8.7

i p.:

. Sl B,
 LEF B B

a. Ep.:

. fod.el:

NB. In the figure, gastrocnemius lateralis and medialis
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Fig. 518.

anterior tibial artery.
extensor proprius pollicis.
flex. long. poll.

peroneal artery.

ext. post. cutaneouns merve.
ext. saphenous nerve.

ext. saphenous vein,
tendon of the plantaris.

: int. saphenous nerve.

int. saphenous vein,
post., tibial artery.
flex. long. digitorum,

and int. heads of gastrocnemius.

ext.
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Fig. 519.

Transverse section of the right leg in its uppermost third.

mE.e

1. 85711,

p.: anterior tibial nerve.
. &.: anterior tibial artery.
i.: intermuscnlar aponeurosis,
. . 8. musculo-cutaneous nerve.
fh. 0. 0.0 post. cutansons nerve.
ft. 88, 0. ext, saphenous nerve.
¥, 8 e.: ext, saphenous vein, r
t. p.: tendo plantaris.
a. e 0. b post. tibial artery and nseve.
. p.: poplitens.
. : int. saphenous nerve.
¥ 8 4 int. eaphenous vein.

0. DISARTICULATION OF THE LEG AT THE KNEE BY THE CIRCULAR METHOD.

1. A ecircular incision divides the skin of the leg 3 inches below
the patella, the knee being extended. The skin is dissected up on all
sides as high as the lower edge of the patella, and the cuff-like flap is
retracted.

2. Flexing the knee, the ligamentum patellae is first cut through
just below that bone, then the anterior part of the capsular ligament
and the two lateral ligaments are divided close to the edge of the
femur, so that the semi-lunar cartilages and the greater part of the
capsular lizament shall remain attached to the tibia.
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3. After the knee has beenflexed still farther, the crucial liga-
ments are cut away from the internal surfaces of both condyles of the
femur; the knee is then extended again, and the remaining soft parts
at the back part of the joint are divided with one stroke of the knife,
from before backwards (Figz. 520). '

Fig. 520,

,

Disarticulation at the knes by tie circular method.

4. The wound can be upited transversely (Fig. 522); and also
in a line from before backwards, so that the cicatrix shall lie between
the condyles (Fig. 523).

h. If it is desired to remove the patella and the upper pocket
of the capsule of the joint, following Billroth, a longitudinal incision
is made over the middle of the patella, after the circular incision has
been completed, beginning 1/, inch above the bone, the patella is cut
away from the extensor tendon, the latter is turned upwards, and that
part of the capsule which lies underneath it is dissected out.

p- DISARTICULATION OF THE LEG AT THE KNEE BY ANTERO-POSTERIOR FLAPS.

1. A semicircular flap, 3 inches long, is made on the back of
the elevated limb by a curved incision which begins !, inch below
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Fig. 521.
‘Tranaversa section of the left thigh at the level of the condyles.

4. 8. 1.; internal saplienous vein. ¢, & . ¢xt, saphsnous vein,
ant.: semimembranosus, n, f.: int. popliteal nerve.
g.: gracilis. #. 2.0 ext, popliteal nerve.

st : semitendinosns. b, p.: praepatellar burza.
a. c.; popliteal artery.

Fig. 522. Fig. 523,

Stump after disarticulation at the knee Stump after disarticulation of the knee by
by the circular method. the circular mgﬁhod tw;liit-h extirpation ol
e patella,

18
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the middle of one condyle, and terminates !/, inch below the middle
of the other condyle, and this flap is dissected from the fascia up
to its base.

2, The limb is lowered, flexed at the knee, and a larger flap of
skin, 4 to 5 inches long, is outlined on the anterior surface between
the same points. This flap is dissected up to the lower edge of the
patella, and turned upwards (Fig. 524).

3. The separation of the articular ends of the bones is effected
in the same way as in the circular method.

Fig. 525 shows the appearance of the stump.

Fig. 524.

Stump after disarticulation at the knee
by the flap method.

Disarticulation at the knee by antero-
posterior flaps.

4. If skin i1s wanting to make sufficiently large flaps, or if the
lower surface of the condyles of the femur is diseased or injured, a piece
can be sawed from the condyles of the femur — Carden’s amputation
through the condyles. The sharp angles of the sawed surface must be-
rounded off afterwards with the saw or the bone cutting forceps. Or
the bone can be cut in the first place with a narrow saw in a eunrve
parallel to the articular surface of the condyles (Butcher).
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If the patella is healthy, it can be made to unite with the sawed
surface of the condyles, and the stump thus made longer (Gritti's os-
~ teopastic lengthening of the femur). To accomplish this, the -carti-
laginous surface of the patella must be sawed off and the latter securely
nailed to the sawed surface of the condyles after the wound has been closed.

The following methods are suitable for amputation of the thigh:
The eircular method of Celsus
(see page 217).
Method by circular skin-flap
(see page 219).
The modified flap method
(see page 221).

Fig‘ H26.
Transverse sgction of the right thigh in its lowest third.

i

1 — T
.10, k .::F'-—J ARy : :
PR

n.p.: ext. popliteal nerve.
f. £.: int. popliteal necve.
v & & dnt. saphenous vein,
1.8 w.: int. sapheanous nerve.

i, £.: fTemoral artery.

NB. In the figure, biceps femoris longus and brevis = long and
short heads of biceps; vastus medialis and lateralis — interual:und ex-

ternal wvastus.
18%
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Fig. 527.

Transverse section of the right thigh in its middle third.

P

#. 5.0t int. saplenons nerve,
. £.: femoral artery.
#. 1. : gciatic nerve
@. p.: profunda artery.

2. 8 i.: saplenous vein.
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Fig. 528.

Transverse section of the right thigh in itz uppermost third.
cr. (.

ﬂ'l Sl-

. ¢.: femoral artery.
it 8. int. saphenoug nerve.
a. p.: profunda artery,
n. 1. sciatic nerve.
#.: semi-membranosug,
v.: int. saphenous vein.
¥. . . branches of the sciatic artery.

Fig. 425 shows a completed antiseptic cushion dressing after
amputation of the thigh, as described on page 27.

Volkmann's method for the application and renewal of the dres-
sing after amputation of the thigh, is to be recommended.

The patient is lifted up and a block of wood, or a hard cushion
of cubical shape, covered with rubber, is put under the buttock of the
sound side, so that the amputation stump swings free, and does not need
to be held during the application of the dressing. This also leaves the
region of the back so free, that the turns of the spica bandage of the
thigh which holds the dressing in place, can be easily passed around
the body (Figz. 529).



FPosition of the patient during the application of the dreszing.

q. DISARTICULATION OF THE THIGH.

1. WITH A LARGE ANTERIOR AND A SMALL POSTERIOR
FLAP, ACCORDING TO MANEC (METHOD BY TRANSFIXION).

1. The patient is so placed that the half of the pelvis on the
injured side projects over the edge of the table. The upper part of
the body must be well secured, and the scrotum drawn upwards, and
towards the sound side (Fig. 530).

2. After the limb has been made bloodless in the manner descri-
bed on page 175, a large anterior flap is cut from within outwards as
follows: — The operator thrusts a long pointed amputation knife (see
Fig. 398) into the limb, parallel with Poupart’s ligament, entering it at
a point halfway between the anterior superior spine of the ilium and the
apex of the trochanter, and cautiously grazing the head of the femur
(the capsule of the femur being opened in so doing); he then turns the
point of the knife downwards and inwards, and brings it out on the
inner side of the thigh near the perineum (Fig. 531). Carrying the
knife downwards with guick sawing strokes, he cuts a well-rounded flap
7 to 8 inches long, which is immediately reflected above, and securely
held there.

3. The knife is passed under the thigh to its inner side, and
a small posterior flap cut from without inwards, its convexity extend-
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Formation of the anterior flap by transfixion.

ing below the gluteal fold, and its base meeting the base of the other
flap on the inner and outer sides of the limb (Fig. 532).

4. A bold cut, made perpendicularly upon the exposed head
of the femur with a small knife (as if the operator intended to cut
throngh the head, and leave its upper part in the acetabulum), opens the
capsule of the joint, the limb being at the same time strongly over-
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extended, and rotated outwards. The air rushes into the articular cavity
with a sucking sound, the head of the femur comes half out of the
acetabulum, and a cut through the ligamentum teres allows it to escape
entirely.

Fig. 532

5. The operator seizes the head of the femur with his left hand,
draws it towards him, and ecuts through the posterior part of the
capsule, the muscles attached to the great trochanter, and all the soft
parts which still remain undivided.

6. One end of a large drainage tube is placed in the acetab-
ulum, and the other brought out of the middle of the wound, and the
anterior flap turned down and united with the posterior edge of the
wound, as is shown in Fig. 533.

2. DISARTICULATION AT THE HIP BY THE CIRCULAR
METHOD (Vetch).

1. All the soft parts are cut through to the bone by a
bold circular cut, 5 inches below the apex of the great trochanter; then
the bone is immediately sawed off at that point.



Stump after disarticulation at the hip with antero-posterior flaps.

2. All the vessels which can be recognized, both arteries and
veins, are seized with clamp-forceps and ligated with catgut (see the
transverse section of the thigh in its uppermost third — Fig. 528).

Fig. 534.

Disarticulation at the hip by the eircular method.
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3. In cases in which the bloodless method cannot be em-
ployed, it is advisable to expose the artery and vein by a longitudinal
incision in Scarpa’s triangle before the circular incision is made (ac-
cording to Larrey). When this is done, the vessels are secured with
two clamp forceps and divided between them, the distal ends then being
ligated, and the central ends held above until the operation is completed
(Fig. 534).

4. If all hemorrhage is arrested after removal of the constricting
band, an amputation knife is thrust down to the head of the femur,
entering 2 inches above the apex of the great trochanter, and thence
carried downwards along the middle of the trochanter to the circular
incision, dividing the soft parts, and penetrating to the bone in its
entire length (Dieffenbach).

5. The operator seizes the lower end of the stump of the hone
with a strong bone forceps, and, while the edges of the vertical incision
are drawn apart by assistants, detaches the periostenm from the bone
on every side with the raspatorium, until he reaches the stronger attach-
ments of the musecles, which will have to be separated from the bone
by short cuts with a stout knife.

6. When the bone has been dissected free in this way, up to
the capsular ligament, the latter 1= opened as has been deseribed above,
and the head of the femur freed (Fig. 535). The hemorrhage is usually
slight in this part of the operation.

Fig. 535.

Disarticulation at the hip.

Fig. 536 shows the appearance of the stump.
7. If the muscles are very massive, instead of the circular method
according to Celsus, the ordinary circular skin-flap method can be em-
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ployed; or a large anterior flap of Fig. 536.
skin can be formed, and the soft '
parts divided by a circular cut just
below the gluteal fold.

8. If there are not enough soft
parts in front, a large flap can also
be made posteriorly (von Langenbeck),
and a transverse incision made in
front, below Poupart’'s ligament. In
this case, however, it is necessary to
introduce a large drainage tube as far
up as the stumps of the psoas and
iliacus muscles, which retract into
the pelvic cavity, so that discharges
may not collect there.

r. REAMPUTATION.

1. If not enougl . parts have
i S lLOH soft ,l - h‘u. SBtump after disarticunlation at the
heen 51}:11'&::1 I ‘an amputation, or if hip by the circular method.

they have retracted during the healing
of the wound in consequence of inflam-
matory swelling (ostitis), or if they
have been destroyed by gangrene, the
so-called conical stump (Fig. 537)
is formed — that is, the end of the
bone projects so that complete healing
is impossible (ulcus prominens), or the
thin cicatrix which has finally formed
breaks down again as soon as the
patient uses an artificial leg. Stumps
which remain after a limb has been
destroyed by frostbite, or a burn, are
usually of this kind.

2. In such cases it was formerly
the custom to amputate again at a
higher level, or to attempt to cover the scar by the transplantation
of flaps of skin. But the former is generally unnecessary, and is just
as dangerous to life as the first amputation, while the latter but
seldom gives a satisfactory result, because the skin of the extremities
is not well suited to plastic operations.

3. It is much better to make a subperiosteal resection of the
stump of the bone — that is, to cut around the scar or ulcerated
surface of the projecting end of bone, divide the soft parts of the
stump vertically, or laterally (aveoiding the regions where the large
vaseular and nervous trunks lie), down to the bone, and to detach the

Fier. 537.

Conical stump.
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periostenm far enough to allow of the removal of a sufficiently large
piece of bone with the small saw, or the chain-saw. The hemorrhage
is generally slight. The wound is united by deep and superficial sutures,
after introducing a drainage tube as far as the sawn surface. It gener-
ally heals by first intention, and the result is a good stump completely
covered with soft parts.

4. If the first amputation has been near a joint, a subperiosteal
disarticulation can be subsequently performed in a similar manner
(Compare Fig. 535).

THE INDICATIONS FOR OPERATIVE MEASURES AFTER.
INJURIES OF THE LARGE JOINTS.

Although the indications for amputations in general have already
been discussed [:pugu 15?), I consider it necessary to give here the
indications which can be laid down for the injuries of the individual
joints, now that the antiseptic treatment of wounds in general has been
introduced.

INJURIES OF THE WRIST.

1. In extensive laceration and shattering of the hand, involving
the wrist, primary amputation of the forearm, or disarticulation
at the wrist is indicated.

2, In gcunshot fractures of the epiphysis of the radius, the
nlna, and the carpal bones, as well as in comminution of the
carpus alone, if the spent ball remains in the parts, primary resec-
tion is indicated.

3. In stab- and incised wounds, glancing wounds, or simple
penetration of the wrist or carpus by a ball in full force, conservative
treatment (antisepsis, elevation, fixation) is to be attempted.

4. If progressive purulent infiltration occurs, the joint must be
freely opened and drained.

5. If the suppuration continues, secondary total resection of
the wrist is indicated, if the extension of the septic process between
the muscles of the forearm 1is not accompanied with such threatening
symptoms (septicaemic or pyaemic) that only an amputation above the
elbow can be taken into consideration.

6. The object of treatment is to preserve the motions and utility
of the hand. To accomplish this, complete resection is generally
necessary, but the removal of the carpal bones alone will sometimes
suffice., The lower end of the ulna alone can also be resected, if the
radio-carpal joint is not involved. Resections of the radius alone do
not give good results.
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INJURIES OF THE ELBOW,

1. Primary resection, or amputation of the arm (or dis-
articulation at the elbow) is only indicated when the brachial artery
has been injured, as well as the articular ends, by small projectiles or
incised wounds, or when the forearm has been torn off up to the elbow,
or hopelessly shattered by a large shot.

2. In extensive gun-shot fractures of the elbow, primary resec-
tion is indicated.

3. If there is no opportunity to resect, it is advisable to employ
conservative antiseptic treatment, until the period of progressive inflam-
matory infiltration has passed.

4. In simple injury of the capsule of the joint, by stab- or in-
cised wounds, or a contusing projectile, conservative treatment must
be attempted (antisepsis, fixation in a position of flexion to a right angle).

H. If suppuration of the joint begins, secondary resection must
be performed, but not in the period of inflammatory infiltration, The
dangers of the latter are rather to be met by free opening of the joint,
drainage, and antiseptic irrigation, until the inflammation has reached
its limits, and healthy suppuration has begun.

6. The object of treatment is to obtain a movable joint, or, if
this is impossible, ankylosis with flexion to a right angle — not a
flail-joint.

7. Therefore, if the lower end of the humerus alone is injured,
and it 1s so shattered that it becomes necessary fo remove a considerable
portion of it, the ulna and radius should be left untouched. Similarly,
nothing should be taken from the condyles of the humerus, when the
upper ends of the bones of the forearm are extensively injured (partial
resection).

INJURIES OF THE SHOULDER.

1. If the arm has been torn off close to the shoulder, or is
irremediably shattered by a heavy shot, or if not only the shoulder-
joint, but also the large vascular trunks of the axilla have been injured
by smaller projectiles, disarticulation of the upper extremity is
indicated.

2. In all gunshot fractures of the upper end of the humerus
which are at all extensive, primary resection of the shoulder is in-
dicated. If the comminution of the parts of the joint affects only the
gcapula, reseetion confined to that bone alone will be sufficient.

3. Even in cases in which the joint has been shattered, and the
soft parts on its outer side greatly lacerated by a heavy shot, the limb
can often be saved by resection.

4. In less severe injuries of the shoulder-joint (opening of
the capsule by stab-, incised, or gunshot wounds, contusion of the head
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of the humerus by a shot) conservative treatment (antisepsis, fixation)
can be given a trial.

5. If suppuration begins in the joint in spite of this treatment,
secondary subperiosteal resection is indicated, for the object of
treatment is to preserve a movable shoulder-joint, without allowing
the humerus to be too far displaced from the articular surface of the
scapula (flail-joint).

6. If ankylosis of the joint follows an injury to the shoulder,
the utility of the arm can be improved by secondary subperiosteal
resection.

INJURIES OF THE ANKLE.

1. In extensive shattering of the foot, and of the region of the
ankle, by heavy shot, primary amputation of the leg, or disarticu-
lation at the ankle, or through the tarsus, is indicated.

2. In cases of considerable comminution of the articular ends
of both bones of the leg, and of the tarsus, by smaller shot, primary
resection of the ankle is indicated.

3. In less severe injuries of the joint, (simple wounds of the
capsule by stabs, cuts, or gunshot; perforating gunshot wounds of the
malleoli, or of the astragalus alone; limited comminution of one malle-
olus, or of the astragalus alone) conservative treatment is to be
attempted. (In recent cases, antiseptic occlusive dressing with fixation
of the foot at right angles to the leg, and elevation; if inflammation
and suppuration have already set in, provision for the escape of the
pus, and relief of pressure, by timely free incisions, drainage, and an-
tiseptic irrigation).

4. Even when a fragment of a shell has extensively opened the
ankle joint, but without greatly contusing other parts, conservative
treatment can be tried.

5. In suppuration of the ankle-joint with threatening fever,
secondary resection is indicated; and indeed, if all three bones are
injured, total resection (of both epiphyses and of the upper articular
surface of the astragalus); if the tibia or the astragalus alone is in-
jured, only these two bones will require resection; but if the external
malleolus is injured, both it and the upper surface of the astragalus
must be resected, in order to secure free outlet to the pus.

6. As it is desirable to obtain either a movable joint, or anky-
losis of the joint at a right angle, with as little shortening as possible,
no more should be removed from the bone than is absolutely necessary.
In many cases it will suffice merely to -cut away both malleoli, with
the gouge, or to bore smooth cylindrical openings in both malleoli, and
to introduce short drainage tubes into the cavity of the articulation.
If the tendo Achillis has been penetrated by the ball, and the joint in-
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jured posteriorly, a transverse incision in the capsule at the back
will suffice.

INJURIES OF THE KNEE-JOINT.

1. In gunshot fractures of the articular ends, with considerable
laceration of the soft parts, or with injury of the great vessels in the
popliteal space, and when the entire leg has been shattered by heavy
shot, primary amputation of the thigh, or perhaps disarticulation
at the knee, is indicated.

2. In all other gunshot injuries of the knee-joint, antiseptic oc-
clusion with fixation should first be tried.

3. If, in spite of this treatment, suppuration occurs, with high
fever, there should be no delay in at once undertaking the antiseptic
incision and drainage of the joint, and at the same time all fragments
of bone which are entirely isolated, and all foreign bodies, must be
removed.

4. If threatening suppuration still continues, or the drainage of
the joint seems insufficient, the typical resection must be undertaken.

5. Only in extreme necessity, when the sepsis of the joint and
the surrounding parts has gone so far that preservation of the limb
seems no longer possible, should secondary amputation of the thigh
be performed, in the attempt to save the patient’s life.

6. The attainment of ankylosis of the joint in extension, with
the least posszible shortening, is the aim of resection.

INJURIES OF THE HIP-JOINT.

1. In very severe gunshot fractures of the hip-joint (ex-
tensive comminution o&f the upper end of the femur with great lacera-
tion of the soft parts), in injuries of the joint with laceration of the
large vessels, or with simultaneous severe injury of the knee-joint, and
when the entire limb has been torn off, with splintering of the bone
extending into the joint, primary disarticulation at the hip is indicated.

2. In all other injuries of the hip which must evidently be fol-
lowed by suppuration of the joint (comminution of the head or meck
of the femur, or the acetabulum, separation of the head) primary
resection of the hip is indicated.

3. If the proposed disarticulation is refused by the patient,
or if there is no opportunity to perform that operation or a resec-
tion before the inflammatory reaction has set in, the dangers of sepsis
are to be combatted with fixation, extension, antisepsis, drainage, and
ice, until suppuration is established. Transportation of the wounded
for great distances, and by unsuitable means, is to be avoided as far
as possible.
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4. In less severe injuries of the joint (a wound grazing the
capsule, the head of the femur, or the acetabulum) with insignificant
symptoms at first — as, for instance, when the injured man can still
walk, conservative treatment by antiseptic occlusion can be attempted.

5. But if suppuration of the hip-joint makes its appearance,
secondary resection must be performed.

6. The object of resection should be to obtain a movable joint,
in a position of as great extension as possible, and in abduction.

RESECTION OF THE JOINTS.
GENERAL DIRECTIONS FOR RESECTIONS.

1. The object of resection is to remove the injured or diseased
articular ends, with the least possible injury to the soft parts.

2. The incisions in the skin and muscles should therefore lie
by preference in the long axis of the limb, and every injury of the
larger vessels, nerves, and tendons must be carefully avoided.

3. The preservation of the periosteum in connection with all
the tendons and muscles attached to it in the neighborhood of the joint
(BuhpeﬂuEtE&I resection — von Langenbeck, Ollier) is of the greatest
importance — both for the course of healing in the wound, and for
the ultimate functional powers of the limb, and should therefore be
always attempted. The operation is by this method rendered more
difficult in the primary cases, and easier in the later cases.’ For this
reason the older method (not subperiosteal) will also be described when
dealing with the resection of the individual joints.

Fig. 538. Fig. 539. Fiz. 540. Fig. 541.

Raspatory. Narrow and broad elevators of Bent elevator.
3 von Langenbeck.
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4. In order to preserve the perios- Fig. 542,
teum, it must be divided in the line of the
incision ‘in the skin, and, together with the
other soft parts, raised from the bone by
blunt instruments, the raspatory (Fig. 538)
and elevator (Figs. 539 to 542).

5. T].lB fibrous capsule of the joint, the
ligaments, and the insertions of the muscles
«an not be separated from the bone by blunt
instruments, but must be dissected up by
knives with short strong blades (Fig. 543),
the knife being held perpendicular to the
bone, and the tissues must always be left
attached to the neighboring periostenm.

6. Therefore, in performing this part
of the operation, the knife and the elevator
must be intelligently alternated, and the
greatest care taken not to contuse or lacerate
the periosteum.

In some cases the labor can be light- Sayre's
ened by cutting off the external surface of  elevator.
the bony projections (tubercles, malleoli, con-

«dyles, trochanters) to which the muscles and ligaments are attached,
with hammer and chisel (according to Vogt).

Resection
knife.

7. After the articular ends have been stripped of periosteum,
they are made to project through the wound, seized with powerful
forceps (Figs. 544 to 546) and removed with a saw (Figs. 547 to
552). Meanwhile the soft parts are retracted and protected by blunt
hooks (Figs. 297 and 298), or sharp hooks (Figs. 296 and 299), or
by a strip of leather or hrass (Figs. 560 and 607).

8. If one of the articular ends has been shot away, it may be
seized with von Langenbeck's bone hook (Fig. 553), and drawn out.
If it has been broken into several fragments, each piece is to be
seized with forceps and dissected out, unless it is desired to attempt
to make them unite in their proper places.

9. Since the regeneration of a joint is generally most complete
when only one articular end is removed, it is advisable, if the injury
to one articular end is very extensive, only to reséet this, and to
leave the other intact (partial resection). This is particularly true of
the upper extremity.

10. Most resections can be performed with greater advantage by
the aid of the bloodless method. After the operation has been com-
pleted, however, all the injured vessels must be carefully lizated be-
fore the wound is closed, for otherwise secondary hemorrhage is apt
to follow, and this may make it necessary to remove the dressing, and

19
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Fig. 544, Fig. 515.

von Langenbeck's Ferzusson's lion-tooth
bone forceps. forceps.

Chain zaw.

Small sawn.

Small saws



Butcher's resection saw.

Szymanowsky’s resection saw.

von Langenbeck's bone hook.

disturb the wound again. For the dressing after resection see
page 158.

11. If the healing of the wound after resection, mstead of
making rapid progress, entirely or chiefly by first intention, is com-
pleted slowly and after prolonged suppuration, the long continued fixa-

" 19#%



— 292 —

tion may cause the ligaments and tendons to shrink and form ad-
hesions, the joints of the limb to grow stiff, and the muscles weak and
atrophic (paralysis of disuse).

To the inexperienced, the whole limb then appears to have be-
come useless, and in fact it will remain in this worthless condition if
nothing is done to relieve it.

12, To avoid this condition, or to relieve it, methodical pas-
sive motion must be undertaken in all the joints of the extremity,
immediately after the cleatrization of the wound. If there is great
pain at first, chloroform anaesthesia should be employed (apolyse
according to Neudorfer),

13. The joints of the upper extremity, especially the fingers, in
which it is desirable to have motion very early, can be kept movable
from the beginning, by cautions movements, such as giving them a dif-
ferent” position every time the dressing is renewed.

14. The funections of the muscles and nerves can be restored
by warm baths and the use of electricity. Methodical kneading of
the limbs (massage), preceded by a cold douche, and followed by
gymnastic exercises, is generally still more efficacious for this purpose.

15. If too great mobility and relaxation of the resected joint
(Alail-joint) is the result of the operation, it can be lessened by a
supporting apparatus.

RESECTION OF THE INFERIOR ARTICULAR ENDS OF THE
RADIUS AND ULNA.

With bilateral incision.

1. A longitudinal incision, beginning below the styloid process
of the ulna, is carried through the skin for about 2 inches upwards,
along the internal surface of the ulna (Fig. 554).

2. The periosteum is divided exactly in the same line, between
the extensor and flexor carpi ulnaris muscles, and raised from the bone

Resection of the radius and ulna at the wrist.
Eilateral incigion according to Bourgery.
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with raspatory and elevator, on the posterior surface first, and then
on the anterior surface (pronator quadratus) as far as the interosseous
ligament (Fig. 555).

3. The part of the ulna which is thus laid bare, is sawed off with
the keyhole saw, or cut off with a strong bone-cutting forceps, below
the upper angle of the wound.

4. This piece, when sawed off, is seized with the bone forceps,
twisted around, and removed after cutting the interosseous ligament,
the lateral ulnar ligament, and the anterior ligament of the wrist (Fig.
556 and 557).

5. A second longitudinal ineision, beginning below the styloid
process of the radius, divides the skin for 2 to 2%/, inches upwards,
along the external surface of the radius.

6. The tendons of the extensor ossis metacarpi and primi inter-
nodii pollicis, which cross the radius obliquely, are drawn aside while
the hand is bent far backwards (Fig. 558).

jlex. carp. wod oo . -

aupin. long.

............ ext. os. melac. poll.
ext, print. infernod.
poll,

1 F g R S . ext carp. rad. brev.

- exd. carp. vad. long.

exE sec. internod.pall,

Muscles and tendons of the radial side of the left wrist, the hand bent backwards
(according to Henke).,

7. The tendon of the supinator longus (Fig. 559) is cut from
the styloid process of the radius, the periosteum of the radius is
divided longitudinally, and is raised from the bone, together with the
gheaths of all the tendons, by raspatory, elevator, and knife, first on
the posterior, and then on the anterior surface (pronator quadratus),
until the soft parts can be retracted, and the bare bone exposed on all
sides, for a distance of 11f, inch above the joint surface.

re
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Muscles and tendons of the radial side of the left wrist, in extension
(according to Henke).

In primary resection, the periosteum is so adherent to the bone
that it is very difficult to separate it, while maintaining its connection
with the tendon sheaths, and without injuring the latter.

In this case it is advisable (according to Vogt) to separate a
thin layer of bone, together with the periosteum, with a sharp chisel,
first from the posterior, and then from the anterior surface of the radius,
and finally from the styloid process, under the extensor ossis metacarpi
pollicis,

8. A wide strip of brass is passed through on the anterior side,
between the bone and the periosteum, to protect the soft parts, and
while the periosteumn and the soft parts of the posterior side are drawn
upwards with a similar strip or a blunt hook, the lower end of the
radius is sawed off with a keyhole saw or a small resection saw (Fig. 560).

9. The piece sawed off is seized with the bone forceps, drawn
out of the wound, and separated from the carpal bones by division of
the capsule and ligaments of the joint — external lateral, anterior, and
posterior ligaments (Figs. 556 and 557) —.



Sawing off the radius.
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Vertical section of the right wrist.

10. Tf only the lower ends of the bones of the forearm are in-
jured or diseased, the carpal bomes are left untouched. But if even
one of the intercarpal joints has been opened, all the carpal bones (with
perhaps the exception of the trapezium and the pisiform) must be re-
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moved, for all the joints between the individual carpal bones, and be-
tween them and the metacarpal bones, communicate with one another
(Fig. 561). In this case complete resection of the wrist should be
performed.

COMPLETE RESECTION OF THE WRIST.

With the dorso-radial incision of von Langenbeck.

1. The operator should be seated at a small table, upon which
the hand 1s laid palm downwards, and slightly drawn towards the ulnar
side. An assistant sits opposite to him.

2. An incision, beginning at the middle of the internal border
of the os metacarpi indicis, divides the skin, passing vpwards for 4
inches, to a point on the middle of the posterior surface of the radius
above the epiphysis (Fig. 562).

Resection of the wrist according to vor Langenbeck.

3. The incision is carried along the outer side of the extensor
tendon of the index finger, and without injuring its sheath; higher
up it passes along the internal edge of the extensor carpi radialis
(where its tendon is inserted into the base of the third metacarpal
lione), and divides the annular ligament just between the tendons of the
extensor secundi internodii pollicis and the extensor indicis, as high
as the upper border of the epiphysis of the radius (Fig. 563).

4. While an assistant draws the soft parts aside with small re-
tractors, the capsule of the joint is incised longitudinally, and then,
together with the ligaments, it is separated from the bone as follows: —

5. First the fibrous sheaths which contain the tendons of the
extensor secundi internodii pollicis, and of the extensor carpi radialis
longus and brevis, where they run in grooves in the radius, and the
tendon of the supinator longus, must be detached from the hone on the
outer side of the incision, partly with the knife, partly with the elevator.
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Tendons of the back of the hand.

6. Next, on the inner side, the tendons of the extensors of the
fingers, and the fibres of the annular ligament which surround them,
are to be separated from the bone in the same way, together with the
periosteum and the capsule of the joint, and drawn inwards.

7. The radio-carpal articulation then lies open. The hand is flexed
so that the joint surfaces of the upper row of carpal bones appear.

8. By division of the intercarpal ligaments, the scaphoid bone
is separated from the trapeziuom and the trapezoid; and the semi-lunar
and cuneiform, from the os magnum and unciform; they are gently ex-
tracted with a narrow elevator. The trapezium and pisiform may be
allowed to remain (Fig. 564).

9. Next the bones of the lower row are removed. The rounded
articular surface of the os magnum is seized with the fingers of the
left hand, or with a dressing forceps, and, while an assistant abducts



The bones of the carpus.

the thumb, the lizgamentous connections between the trapezoid and the
trapezium are divided. Then the knife 1s made to penetrate, on the
inner side of the joint, into the carpo-metacarpal articulations, by cutting
throngh the ligaments on the extensor side of the upper end of the meta-
carpal bones, while an assistant strongly flexes the latter. The three
bones of the lower carpal row (trapezoid, os magnum, and unciform) can
thus be extracted together.

10. Finally, the epiphyses of the radius and ulna are thrust out
of the wound by strong flexion of the hand, carefully bared of peri-
osteum as has been previously described, and sawed off. In sawing the
bones, care must be taken not to injure the large dorsal branch of the
radial artery, which passes across the trapezium to the interval between
the metacarpal bones of the thumb and index finger (Fig. 559).

11. After the operation is completed, and the antiseptic dressing
applied, the limb must be securely fixed upon one of the splints shown
in figures 135, 293, 196 to 200, 204, and 205. Extension (see
page 123), and passive motion of the joints of the fingers, must be
begun as soon as possible.
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RESECTION OF THE ELBOW ACCORDING TO LISTON.
With the T-inecision.

1. The posterior surface of the elbow, bent at an obtuse angle,
is held in front of the operator, by an assistant who seizes the forearm
with one hand, and the arm with the other (Fig. 565).

Fig. 56a.

EResection of the left elbow joint.

Detaching the periostenm from the internal condyle.

2. A longitudinal incision, about 3 inches in length, the middle
portion of which lies along the internal edge of the olecranon, opens
the capsule of the joint, between the olecranon and the internal condyle
(Fig. 566).

i}

3. While the left thumb nail draws the soft parts covering the
internal condyle strongly inwards, a short knife separates them com-
pletely from the bone, with cuts directed perpendicularly to the latter,
until the epicondyle is exposed in the wound (Fig. 565). During this
part of the operation, the forearm must be flexed more and more strongly
by the assistant. The ulnar nerve lies in the middle of the soft parts
thus dissected off, and does not come in sight (Fig. 567).
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4. By an incision carried in a semicircle below the internal
<condyle, the internal lateral ligament (Fig. 568) is divided, together
with the attachment of the flexor muscles of the forearm.

5. The arm is extended again, and an incision is made directly
across the olecranon, from the lower border of the external condyle to
the middle of the first incision (see Fig. 565).

6. The periosteum is detached from the back of the e weith
the elevator, beginning at the internal border, and leaving it attached
to the tﬁndnn of the triceps, which must be separated from the apex of
the olecranon with the knife.

7. Both are then pushed outwards over the external condyle,
the joint gapes, and a few cuts divide the annular ligament of the ra-
dius (between the head of that bome and the ulna), and the external
lateral ligament (Fig. 569).

8. The joint is now freely open; the articular end of the hume-
rus is seized with a hone forceps, and it i1s sawed off at the edge of
the layer of hyaline cartilage.
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Fig. 568.

Internal aspect. External aspeet.
Ligamenis of the right elbow-joint.

9. The upper fibres of the brachialis anticus are divided by a cut
directed against the point of the eoronoid process of the ulna; the olee-
ranon is seized with the forceps, and the articular end of the ulna,
including all that is covered with cartilage, is sawed off.

10. The head of the radius is also sawed off.

11. After arresting the hemorrhage, the tendon of the triceps
is sewed, by means of the periosteum attached to it, to the periosteum
of the stump of the ulna, with some catgut sutures. The transverse
incision is sutured, but the longitudinal incision is sewed only at its
two ends, while through the middle a drainage tube is inserted in the
cavity of the wound.

SUBPERIOSTEAL RESECTION OF THE ELBOW ACCORDING
TO VON LANGENBECK.

With simple longitudinal incision.

1. An incision, 3 to 4 inches long, is made over the extensor
surface of the joint just internal to the middle line of the olecranonm,
beginning 1%/, to 2 inches above the apex of the latter, and ending 2
to 21/, inches below it, at the posterior border on the ulna. The incis-
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ion in its entire length penetrates through muscle,
tendon, and periosteum to the bone (Fig. 570).

2. The periosteum of the ulna is first de-
_tached on the inner side with raspatory and
elevator, and the internal half of the tendon of
the triceps is separated from the bone in con-
nection with the periosteum, by short, parallel,
longitudinal cuts with the knife — always directed
against the bone.

3. The soft parts which cover the inter-
nal condyle and enclose the ulnar nerve, are
drawn towards the point of the epicondyle with
the left thumb nail, and detached from the bone
by curved cuts, made close together, and directed
against the bone, until the epicondyle is entirely
exposed. The last incisions curve around the
projecting bony point, and divide the attachment
of the flexor muscles of the forearm, and at the
same time the internal lateral ligament, but with-
out separating these parts from the periostenm.

4. After the detached soft parts have been . o oo right
returned to their original position, the outer elbow with von Langen-
part of the tendon of the triceps i1s drawn out- PECIER Ine aion.
wards, and separated from the olecranon by short
cuts, but left in connection with the periosteum of the outer side of
the ulna, which is raised from the hone together with the anconeus
muscle.

5. By successive cuts with the knife, directed against the bone,
the fibrous capsule of the joint is separated from the edges of the
articular surface of the humerus (ﬁrst from the trochlea, then {from
the radial head) until the external condyle comes in sight.

6. Then the external lateral ligament, and the attachment of the
extensor muscles of the forearm, are separated from the condyle, so as
to leave all these parts in connection with one another, and with the
periosteum of the humerns.

7. When the external condyle has thus been laid bare, the joint
1s strongly flexed, the articular ends are made to protrude through
the wound, and sawed off in succession as before described.

8. If it is desired to saw off the ulna below the coronoid pro-
cess, the upper fibres of the tendon of the brachialis anticus must be
cut away from it, without detaching the tendon from the periostenm
of the ulna.
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RESECTION OF THE ELBOW ACCORDING TO HUTER.

With bilateral longitudinal ineision.

1. A longitudinal incision, 1 inch in length, exposes the internal
condyle; a curved incision, passing around its base, divides the internal
lateral ligament.

2. Another longitudinal incision on the external side of the joint,
3 to 4 inches in length, passes over the external condyle and the
head of the radius.

3. The soft parts are drawn apart, and the external lateral
ligament is divided, together with the annular ligament of the radius.

4. The head of the radius is stripped of periostenm, and sawed
off with the keyhole saw.

5. The attachments of the capsule to the humerus are separated
in front and behind, first from the edge of the radial head, and after-
wards from the trochlea.

6. The humerus is thrust out of the wound by drawing the
forearm inwards, and as this 1s done the ulnar nerve slips from the
’ I
posterior surface of the bone.

7. The articular end of the humerus is sawed off.

8. The olecranon is stripped of periostenmn and sawed off.

AFTER-TREATMENT.

After the antiseptic dressing has been applied, the resected arm
is first laid upon one of the splints shown in figures 133, 135, 149,
and 283, and secured with gauze bandages.

The advice of Roser, to place the resected elbow in a position
of extension at first, in order to avoid the development of a flail-
joint, is excellent. In recent years, therefore, I have used for this
purpose either the glass splint shown in Fig. 149, or a splint of simi-
lar shape made of wire.

But to avoid ankylosis in this position, as soon as the wound
iz healed, or nearly healed, the arm must be bent at the elbow, and
treated with passive motion at every renewal of the dressing.

If a flail-joint develops after resection of the elbow, firmness
and usefulness can be restored to the arm by the use of Socin's sup-
porting apparatus (Fig. 571). This apparatus has rubber rings
attached, to produce flexion.



Bocin's apparatus for flail-joint after resection of the albow,

RESECTION OF THE SHOULDER.
‘With anterior longitudinal ineision according to von Langenbeck (older method).

1. The patient lies on his back, the shoulder is pushed forwards
by a cushion, the arm being held in such a position that the external
condyle of the humerus is directed forwards.

2. An incision is made, beginning at the anterior edge of the
acromion, close to its articulation with the eclavicle, running vertically
downwards for 2 to 4 inches, and penetrating through the deltoid muscle
to the fibrous capsule of the joint, and the periostenm (Fig. 572).

In order to spare the fibres of the deltoid and the circumflex
merve, the incision can (according to Ollier) be placed more to the
inner side, and earried obliquely downwards and outwards from the
outer edge of the coracoid process.

3. The margins of the incision through the muscle are drawn
apart with blunt hooks; the tendon of the long head of the biceps is
seen lying in its sheath (Fig. 573).

4. An incision on the outer side of the tendon opens its sheath;
the knife, with ils back turned towards the tendon, is made to run

20
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Fig. 572. Fig. 573.
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Resection of the shoulder.
Anterior longitudinal incision according to
von Langenbeck,

up the groove between the tuberosities, and divides the entire sheath,
together with the capsule of the joint, up to the acromion.

5. The tendon of the biceps is lifted from its groove, and held

to the outer side with blunt hooks.

6. While an assistant slowly rotates the arm outwards, the knife,
with its edge directed against the bone, makes a curved incision around
the lesser tuberosity, beginning at the incision in the capsule, and

divides the capsule and the insertion of the subscapularis muscle (Fig. 574).
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7. The arm is again rotated inwards. The tendon of the biceps
15 drawn inwards, and there dropped.

8. The knife is once more carried from the incision in the caps-
ule, around and above the greater tuberosity, in a larger circle, and
divides the capsule, together with the insertions of the supraspinatus,
infraspinatus, and teres minor (Figs. 575 and 576).

Fig. 576.

supraspinatus

INFraspinatus -------

shibzcapularts

feres minor -

-~ tendo bicipifis

leres major

Museles attached to the greater and lesser tuberosities,

9. The head of the humerus is thrust ouf of the wound by pres-
sure from below, seized with a forceps (best with Faraboeuf's forceps,
Fig. 546 and 577), and, after the posterior attachment of the capsule
has been divided, is sawed off with the keyhole saw (Fig. 578).

10. If the head of the humerus has been separated by the bullet,
it must be seized and drawn out with a sharp bone hook (see Fig.
553), or with a bullet secrew (see Fig. 307). If it has been broken
into several fragments, they can be seized singly by the forceps, and
detached with the blunt pointed (Fig. 579), or the probe pointed knife
(Fig. 580).

11. In most cases operated upon according to this method, a flail-
joint is formed, with dislocation of the upper end of the humerus, or

()%
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Sawing off the head of the humerus.

an awkward articulation with the coracoid process. Free active mo-
bility is much more likely to result when the connection of all the mus-
cles surrounding the joint with the capsule, and the periosteum of the
ghaft of the humerus, is carefully preserved at the time of operation.
This is the advantage of the following operation.

Fig. 579.

Probe-pointed resection knife.

THE SUBPERTOSTEAL OR SUBCAPSULAR RESECTION OF THE
SHOULDER.

According to von Langenbeck.

1 to 4 as in the preceding operation.

5. The periostenm is divided with the resection kmife along the
inner edge of the groove between the tuberosities, and carefully raised
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with the narrow elevator, from
the lesser tuberosity to the great-
er (Fig. 581).

6. The tendon of the sub-
scapularis (Fig. 576) is separated
from the bone with knife and
mousetooth forceps, without de-
stroying its connection with the
detached periosteum. During this
part of the operation, the arm
must be slowly rotated outwards,
and as the separation proceeds,
the knife must be frequently alter-
nated with the elevator.

Fig. 581,

7. The arm iz again rotated
inwards, the tendon of the biceps
raised from its groove, and drop-
ped on the inner side.

8. The periosteum of the
outer surface of the neck of the
humerus 1s detached from the great
tuberosity, in connection with the insertions of the supraspinatus, infra-
spinatus, and teres minor, in the same way as in No. 6. This sepa-
ration is somewhat difficult in primary resections, because the peri-
osteunm is usually very thin.

Ligaments of the shoulder-joint.

9. The head of the humerus is thrust out of the wound, and
sawed off as in the operation preyviously described. If it is desired
only to resect the head at the level of the upper border of the tuber-
osities (and this always gives the best results), there is then, prop-
erly speaking, no separation of the periosteum. The attachments of the
muscles are merely dissected from the bone as far as is necessary, be-
ginning in the cavity of the joint, and the only precaution required
is not to eut them transversely, but to maintain their connection below
with the bone. But as the head of the humerus can not then be made to
protrude from the wound, it must be sawed off with the small keyhole
saw, or with a chain saw.

10. After the hemorrhage has been arrested, an incision is made
" in the skin at the back of the wound cavity, at the posterior margin
of the deltoid, through which a drainage tube is introduced into the
cavity. The anterior wound can then be completely united with deep
and superficial sutures.

An antiseptic cushion dressing, the bandages securing the arm,
flexed at the elbow, against the thorax like a sling, fully provides for
the fixation of the extremity.
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RESECTION OF THE ARTICULAR SURFACES OF THE SCAPULA,

1. In resection of the shoulder joint, nothing is removed from

the scapula unless this bone has also been injured by the bullet. But

if the articular surfaces of the sea-

Fig. 582, pula alone are comminuted, and the

head of the humerus uninjured, it is
only necessary to remove the former.

2. When the gunshot wound
does mot (as usunal) indicate the site
of the incision, the best method of
opening the joint is the following: —

3. A curved incision, which sur-
rounds the posterior edge of the aero-
mion, and separates the fibres of the
deltoid from 1t, exposes the posterior
surface of the capsule of the joint
(Fig. 582).

4. From the middle of this in-
cision, the knife is directed upon the
posterior superior border of the glenoid
process of the scapula, and ecutting
vertically downwards between the ten-
dons of the supraspinatus and infra-
spinatus to the middle of the great
tuberosity,, divides the ecapsule of the
joint, and at the same time the skin
and the deltoid muscle —— the latter
in the direction of its fibres.

; 5. While the soft parts are

strongly retracted, the tendon of the

: : long head of the biceps and the cap-

EEEEE.;“;:? é]ffttilff &],f;:ffi i sule are separated from the margin of

the glenoid process, in connection with

the periostenm of the neck of the scapula, on every side, far emough

to allow the removal of the articular surface with the keyhole saw, or
the extraction of the fragments of the shattered bone with the knife.

6. The after - treatment is the same as in resection of the
shoulder joint.

RESECTION OF THE ANKLE-JOINT.

Subperiosteal, according to wvon Langenbeck.

1. The foot rests upon its inmer side, and a vertical incision
21/, inches in length, is made along the posterior margin of the lower

end of the fibula; then, bending like a hook around the extesnal malle-
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olus, it extends up the anterior
margin for '/, inch. This incision
penetrates to the bone throughout
its entire extent (Fig. 583).

- B 2. The periosteum, together
with the skin, the muscles, and the
sheaths of the tfendons, is raised
with the raspatory and elevator from
the anterior and posterior surfaces
of the bone, until a keyhole or
chain saw can be introduced behind
the fibula, at the upper end of the
incision (Fig. 584).

Fig. 583.

NB. The sheath of the tendon of the peroneus longus muscle

must be spared if possible.

Fig. 584.
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External aspect of the left ankle (according to Henke).

3. The fibula is sawed through, the piece sawed off is seized
with the bone forceps, drawn forwards with gradually increasing force
(Fig. 585), and separated from the interosseous ligament. Finally,
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cutting from above and on the inner side, the posterior inferior tibios
fibular ligament (the lower, very firm part of the interosseous ligament)
(Fig. 586), and the three strong fasciculi of the external lateral ligament
(Fig. 587), are divided close to the bone.

Dissecting out the lower end of the fibula.

Fig. 586.
Fibula y L TN B e
lig. infeross. - '
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Ligaments of the ankle-joint (posteriorly).

4. The foot is turned so as to rest upon its outer side, and a
semicireular incision, 1'/, to 1%/, inch long, is carried around the lower
border of the internal malleolus (Fig. 588), and from the middle of
this incision, a second vertical cut, 2 inches long, is made upwards, on
the inner surface of the tibia (anchor-shaped ineision).

5. The incision penetrates through the periosteum to the bone.
The periosteum is detached in two triangular flaps, together with the
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Ligaments of the ankle-joint (externally).

Fig. 588.

Inecision over the internal malleclus.

skin on the inner side (Fiz. 589), with the sheaths of the tendons
of the extensors on the anterior surface, and with the sheaths of the
flexors on the posterior surface of the fibia. Finally, the deltoid lig-
ament is cut away from the edge of the malleclus (Fig. 590).

6. At the upper end of the longitudinal incision, the tibia is
sawed across with the keyhole or chain saw — in an oblique direction,
on account of the limited space. The piece which i1s sawed off is
seized with. the bone forceps, and while the elevator presses down the
periosteal surface of the interosseous ligament from above, the fragment
is gradually turned out of the wound.

NB. The preservation of the interosseous membrane is espe-
cially important for the regeneration of the bone (von Langenbeck).

7. The bone is now held only by the anterior and posterior
attachment of the capsule of the joint. This is divided with the knife,
and in so doing the tendon of the tibialis posticus must not be injured.
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Fig. 590,

Ligaments of the ankle-joint (internally).

8. If it is desired to remove the upper articular surface of the
astragalus, 1t should be done with the keyhole saw, sawing off the
articular surface from before backwards, in the line of the semicircular
incision in the skin, while the sole of the foot is held firmly against
the top of the table by two hands (von Langenbeck advises to saw off
the superior articular surface of the astragalus directly after division
of the fibula, throngh the first incision, but not to extract it with the
elevator until the tibia has been removed).
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9. If the entire astragalus is comminuted, or its upper articular
gurface has been splintered, the whole bone must be removed.

10. To accomplish this removal, the wertical incision on the
inner side which passes over the point of the malleolus, is prolonged
downwards in a curve convex below, parallel to the tendon of the tibi-
alis posticus, as far as the tuberosity of the scaphoid. The tendon of the
tibialis anticus, and the anterior tibial artery are drawn outwards; and
the fibres of the internal lateral lizament which are attached to the
seaphoid (Fig. 589), and the astragalo-scaphoid ligament (Fig. 590),
are cub through. The joint between the astragalus and seaphoid is then
opened from above and from the inmer side.

11. Then the incision on the external side is also carried from
the external malleolus horizontally across the depression below it, the
strong ligaments of that region (external lateral ligament, anterior
calcaneo-astragaloid ligament, and the interosseous calcaneo-astragaloid)
(Fig. 587) are divided. Finally, while the bone is twisted out with
bone foreceps and elevator. the remains of the capsule of the joint are
severed.

12. A short drainaze tube is inserted on both sides into the
cavity between the bones, after careful ligature of all the wounded
vessels, and the wound is then sutured.

13. If it has been necessary to remove the whole of the as-
tragalus, it is well to drive a long nail from the sole through the os
caleis into the tibia, in order to secure the bones at right angles to
each other.

14. The limb is secured by one of the dressings shown in fig-
ures 144, 150, 188 to 190, 200 to 203, 284, so that the foot is at
right angles to the leg.

OSTEO-PLASTIC RESECTION OF THE TARSUS.
According to Mikulicz-Wladimiroff,

In extensive injuries of the posterior part of the tarsus, as far
back as the ankle, the anterior part of the foot can be preserved by
this operation, and made to unite with the bones of the leg, after their
articular surfaces have been sawed off, in a position like that of tali-
pes equinus, so that when recovery has taken place the individual walks
on the heads of the metacarpal bones. The operation is performed as
follows: —

1. A transverse incision, which begins on the inner border of
the foot in front of the tuberosity of the scaphoid, and ends on the
outer border behind the tuberosity at the base of the fifth metatarsal,
divides the soft parts of the foot down to the bone.

2. A second transverse incision, which passes above the heel,
from the posterior edge of the internal malleolus to the posterior edge
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of the external malleolus, divides the tendo Achillis, mgether with the
other soft parts, on a level with the fibio-tarsal joint.

Fig. 591,

3. The ends of the two transverse incisions are joined by two
cuts which run obliquely, from behind forwards, and from above down-
wards, and penetrate to the hone at one stroke.

4. The foot is strongly flexed, and the posterior part of the
capsule, and the lateral ligaments of the tarso-tibial articulation, are
divided by bold cuts.

5. The astragalus and os calcis are carefully dissected from the
soft parts of the dorsum of the foot, and disarticulated at Chopart's
joint. :

6. The malleoli are sawed off, together with the articular surface
of the tibia; and then the articular surfaces of the scaphoid and cuboid
are also removed (Fig. 592).

Fig. 592,
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7. All the injured vessels, especially the posterior tibial artery,
and the peripheral stumps of the external and internal plantar arteries,
are carefully ligated.

8. The foot is placed in the position of an extreme talipes equi-
nus, bringing the sawed surfaces of the cuhoid and scaphoid bones in
contact with the bones of the leg. They are at once secured hy
strong catgut sutures, or are nailed together with a long steel mnail,
inserted obliquely, after the wound has been closed (Fig. 593).

HHER
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Fie. 593, i

9. The tendons of the plantar flexors are cut subeutaneously, so
that the toes can be over-extended at right angles to the sole.

10. The superabundant soft parts of the dorsum are drawn
together by deep sutures of catgut, and then the edges of the wound
are united by superficial sutures, leaving openings for drainage (Fig. 594).

RESECTION OF THE ENEE-JOINT.
With anterior curved incision.

1. The knee being flexed to a right angle, an incision (Fig. 595)
is carried in a curve from the posterior edge of one epicondyle to
that of the other, just above the tuberosity of the tibia, dividing the
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ligamentum patellae and the anterior part of the capsule of the joint
at the same time.

2. The leg being more strongly flexed, both lateral ligaments
are separated from the femur, and then the crucial ligaments (Fig.
- 596). The joint gapes widely,

Fig. 595. Fig. 596.

Crueial ligaments.

Resection of the knee with anterior
curved incision.

3. The posterior part of the capsule is detached from the femur
with cautious strokes of the knife, always directed against the bone.
The great vessels of the popliteal space may be injured by cuts directed
carelessly backwards (Fig. 597).

4. The end of the femur iz made to project, and is sawed off,
so far as it is covered with cartilage, parallel with its articular surface.

5. The articular surface of the tibia is sawed off in the same
way, without injury to the fibular articulation, which does not gener-
ally communicate with the knee-joint.

. The patella is dissected out, and separated from the tendon
of the extensors. The superior pocket of the capsule must also be
extirpated, if it is diseased.

7. The knee-joint can also be very quickly opened and inspected
in its whole extent, by a curved inecision, convex above, which
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divides the tendon of the quadriceps
from the patella (E. Hahn). This
method is especially suited to those
cases in which the condyles of the
femur have been broken into several
large fragments by the bullet, while
the tibia has escaped injury. If it is
desired in such cases to attempt to
save the condyles, they must be fast-
ened together with silver wire or nails.

If the patella is sound, it can
also be nailed to the condyles after
its articular surface has been sawed off.

8. As the chief object in the
treatment of the severer injuries of
the knee-joint is to secure ankylosis in
extension, and not a movable joint, the
sawed surfaces of the bones must be
exactly fitted to eachother and securely
retained in contact.

9. For this purpose, holes can be
bored obliquely in corresponding places
in both bones, with a fine bone awl
(Fig. 598), having a small eye near
its point, and strong catgut strands or

Fig. 597.

—
———

Position of the popliteal vessels in
resection of the knee.

silver wire drawn through the

holes, with which to fasten the sawn surfaces together.

Fig. 598.

Bone-awl.

10. It is still better (according to B. Hahn) to secure the bones

with nails. After the wound has been

closed, and before the dressing

has been applied, long steel nails (Fig. 599) (of which an assortment

Fig. 599.

. 0

Steel nails (Nos. 1 and 5).
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of sizes must be at hand) are made to penetrate the skin on each
side of the femur, and driven obliquely through both bones with a
hammer (see also Fig. 50).

11. The bones will generally be found firmly united when the
dressing is removed, during the fifth or fourth week. The nails have
become loose in the meantime, and can be easily extracted by a slight
twisting movement, and the small canals left by them heal in a few days.

12. The resected knee-joint is drained by two tubes which are
inserted in the two angles of the curved incision, and a third which is
introduced in front, in the pocket of the capsule lying under the
eXlensors.

An attempt is made to diminish the cavities of the wound as
much as possible, by deep sutures placed in different parts before the
wound is closed.

The drainage tubes may he dispensed with, if all the injured
vessels, which are easily recognized when the operation is carefully
performed with the bloodless method, are at the same time properly
ligated, for simply leaving the angles of the wound open will suffice
for drainage.

13. It is very important that the dressing should secure the
bones in their position, exercise equable compression on every side of
the cavity of the wound, and entirely prevent the entrance of the
agents of decomposition.

If the dressing accomplishes these ends, it may be allowed to
remain until the wound has completely healed — five to six weeks.

14. A cushion-dressing is excellent (see page 27), and this is
best applied in the position shown in Fig. 50, and in the following
manner: —

15. Small cushions, or bunches of crumpled gauze, are placed
upon every spot where the soft parts yield easily to the pressure of
the finger, and over them a moderately large cushion, which surrounds
the entire region of the knee on every side.

The limb is to be surrounded with aseptic cotton batting, from
the lower edge of the cushion to the ankle, and from its upper edge
to the constricting band, which has been applied just below the fold of
the groin, and then cushion and cotton are firmly bandaged with a
gaunze bandage wet with bichloride solution.

16. A well disinfected flower-pot trellis (Fig. 600) is placed
over this inner dressing, and also firmly secured with a gauze bandage.

This gives the dressing such rigidity, that the limb can be lifted
by the heel, without disturbing the relative positions of the resected
bones.

17. The large outer cushion iz applied outside of this, enclosing
the entire inner dressing, and is secured with wet starched gauze

bandages.



Flower-pot trellis, applied.

18. The limb is then very carefully placed upon a flat leg-
splint (see Figs. 144, 146, 150, 188, and 284), upon which the padding
must be so arranged that the parts which are not enclosed in the
dressing are well supported, and especially that the heel shall not suf-
fer from pressure. The limb is secured in position on the splint with
wet gauze bandages, after the constricting band has been quickly
removed. /

19. Then the limb is raised to the perpendicular, in order to
diminish the blood-supply. The patient is carried to his bed in this
position, and the elevation is maintained for several hours afterwards.
The patient can generally be spared all loss of blood by this method
of treatment (compare pages 184 and 228).

But if the injured vessels have not been ligated with sufficient
care, it may happen that the oozing blood will penetrate the dressing,
and appear on its lower surface, a few hours after the extremity has
been released from its elevated positian.

NB. Naturally the blood will first be seen in the interrupted
wire splints (Figs. 284 and 146), for in the solid splints (Figs. 144,
150, and 188) it will not become visible until it reaches the upper
posterior edge of the splint.

In sueh cases there must be no delay in immediately renewing
the outer dressing, as has been described on page 40.

After cutting the outermost bandage, the limb is lifted from the
splint, the outer larger cushion is removed, the inner cushion and the
flower-pot trellis are abundantly irrigated with carbolic or bichloride
golution wherever they are stained with blood, a fresh large cushion
is applied, and the limb again placed on a freshly padded splint.

In these cases the advantage of the inner flower-pot trellis
gplint is particularly evident, for it renders it possible to renew the
«dressing without causing pain to the patient, and without disturbing the
relative position of the bones.

In cases where there are hopes of preserving a movable joint
for the patient, subperiosteal resection of the knee may be attempted.

21
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SUBPERIOSTEAL OR INTRACAPSULAR RESECTION OF THE
KNEE-JOINT.

With lateral eurved inecision according to von Langenbeck.

1. A curved incision, 6 to 8 inches long, is made on the inner
side of the joint (held in a position of extemsion), beginning 2 to 27/,
inches above the patella, on the inner margin of the rectus muscle,
passing over the posterior edge of the internal epicondyle with its con-
vexity backwards, and ending 2 to 2'/, inches below the patella at the
immer side of the crest of the tibia (Fig. 601).

Fig. 601,

Resection of the knee joint with lateral incision according to von Langenbeck.

2, In the upper part of the wound lies the vastus internus, and
below it appears the tendon of the adductor magnus; in the lower part
is seen the tendon of the sartorius; neither of these tendons should be
injured (Fig. 602).

Fig. 602,
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Tendons at the inner side of the knee-joint.
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3. The internal lateral ligament is cut across at the level of the
joint, the attachment of the capsule on the inner side is separated
from the anterior margin of the internal condyle, up under the vastus
internus, and the ligamentum alarium internum is also detached from
the anterior edge of the tibia as far as the middle line (Fig. 603).

4. The knee is flexed, and, while it is slowly extended again, the
patella is forcibly dislocated outwards.

5. The ecrucial ligaments are cut through; in order to divide
the posterior crucial ligament from the intercondyloid spine of the
tibia, the internal condyle of the tibia must be rotated forwards.

6. The external lateral ligament, with the neighboring part of
the capsule, is cut through by a deep semi-circular incision, which is
made a few lines below the point of the internal condyle (Fig. 604).

Internal. External.
Ligaments of the right knee-joint.

7. The joint gapes widely. The posterior part of the capsule
is cut throngh, the articular ends of the femur and the tibia are in
turn made to protrude, and as much sawed away as seems necessary.

8. If it is desired to remove the patella, the margin of its
cartilaginous surface must be cut around with the knife, and the bone
then extracted with raspatory and elevator from its periosteum, so that
the latter remains in connection with the ligamentum patellae, and the
tendon of the extensors.

21+
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Before the wound is clesed, a large drainage tube is placed in
the most dependent part. It is advisable also to make a small coun-
ter-opening on the outer side, from which the other end of the tube
is made to project, and also to pass a drainage tube through the upper
pocket of the capsule.

If inflammation and suppuration of the synovial membrane
develop after injury to the capsule of the knee-joint, without important
injury of the bones, recovery with a movable joint can be obtained by
drainage.

DRAINAGE OF THE KNEE-JOINT.
(Compare page 156).

1. In order to thoroughly irrigate the joint with antiseptic
golutions, and to supply free outlet to the effused pus, it is enough in
less gevere cases to make incisions 1 to 1'/, inch long on each side of
the patella, and to insert short drainage tubes into them which are cut
off at the level of the skin, and held in position by a suture or a
safety-pin.

2. After the joint has been thoroughly irrigated through these
drainage tubes, first with a solution of salt, and then with 1 to 1000
bichloride, a firmly compressing antiseptic dressing is applied which
squeezes all Auid from the joint, and the entire limb is then well im-
mobilized, as after a resection.

3. If the temperature then becomes normal again, and the pain
disappears, the dressing may remain untouched for several days, even
for weeks. Otherwise, the dressing must be renewed every day, and
the antiseptic irrigation repeated.

4. In severer cases the upper pocket of the capsule, the bursa
of the extensors, 1s drained by incisions on each side, above the pa-
tella; and if the capsule has already burst, and the pus has made its
way under the quadriceps femoris, this pus cavity must also be drained
by sufficiently large incisions at its upper end.

RESECTION OF THE HIP-JOINT.
With posterior curved inecision according to Anthony White.

1. The patient lies upon the sound side. The incision begins
half-way between the anterior superior spine of the ilium, and the great
trochanter, is carried in a curve over the apex of the latter, and
passes downwards along its posterior margin for about 2 inches (Fig. 605).

2. The tendinous attachments of the glutei medius and minimus,
the obturators, the pyriformis, and the quadratus (Fig. 606) are de-
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EResection of the hip-joint, Muscles behind the hip-joint, and the
Fosterior curved ineision according to ciatic nerve.

A. White.

tached from the trochanter with a short strong knife, and the muscular
masses drawn apart with retractors, so that the posterior superior
surface of the neck of the femur and the acetabulum are visible.

3. A bold cut along the edge of the cartilaginous rim opens
the joint, and as the thigh is flexed and abducted, the head of the
femur comes half-way out of the acetabulum with a sucking sound.

4. With a narrow knife, which enters the acetabulum from be-
hind and externally, the ligamentum teres is divided against the head
of the femur, and the latter escapes entirely from the acetabulum.

5. The soft parts are held back with a strip of brass which is
passed behind the neck of the femur, and the latter is divided by the
keyhole saw or the chain saw, while the head is held by the bone
forceps (Fig. 607). [For the conclusion of this operation, see the
following|.
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Fig. 607.

-

Resection of the hip-joint.

Sawing off the head of the femur with the chain saw, while the soft parts are retracted with a
- strip of brass.

SUBPERIOSTEAL RESECTION OF THE HIP-JOINT.
With longitudinal incision aceording to von Langenbeck,

1. The thigh being flexed to 45" a straight incision, about
5 inches long, is made from the middle of the trochanter, upwards
and backwards towards the posterior superior spine of the ilium, in
the direction of the long axis of the femur (Fig. 608).

2. The incision penetrates between the bundles of fibres of the
gluteus maximus, and divides the fascia of the thigh, and the peri-
ostenm of the trochanter.

3. While the edges of the wound are strongly drawn apart with
retractors, all the muscles which are attached to the trochanter (on the
anterior surface, the gluteus minimus, pyriformis, obturator internus,
and gemelli (Fig. 609); on the posterior surface, the gluteus medius
and quadratus femoris (Fig. 610)) are separated with the knife
throngh this incision, but the surgeon should endeavor to preserve their
connection with the fascia of the thigh and the periosteum of the femur.
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Upper extremity of the right fernur with its museular attachments (posteriorly).

without dividing the periosteum at the lower edge of the cuts, break-
ing off both layers of bone by bending the chisel sideways like a lever.
Then the three-cornered piece at the apex of the trochanter between
the two is cut off fransversely, and the neck of the femur is exposed.

Fig. 611.

Ligaments of the hip, anteriorly.

4. A bold longitudinal
incision 1= made upon the
neck of the femur with a
strong knife, and 1s repeated
until the tough fibres of" the
capsule and the periosteum
are completely divided.

5. Beginning from this
incision, the periosteum, to-
gether with the capsule and
the attachment of the obtura-
tor externus, is detached on
all sides from the mneck of
the femur, with alternate use
of the elevator and knife
(Fig. 611).

6. The cotyloid liga-
ment is then incised, and a
piece removed from it on both
sides, with the knife.

7. The thigh is mnext
adducted and rotated inwards,



— 329 —

and, with a sucking sound, the head of the femur comes half-way
out of the acetabulum.

8. A long narrow knife is made to enter the acetabulum from
behind and externally, and divides the tense ligamentum teres by a cub
directed against the head of the femur, in a direction inwards and for-
wards. The entire head then appears through the wound in the cap-
sule and can be sawed off as described above.

9. If the neck of the femur has been shot away, the head must
be fixed and its movements directed with the resection forceps, a sharp
resection hook, or a bullet screw (see Fig. 508).

10. If the great trochanter is also injured, a piece of it is re-
moved at the same time as the neck of the femur, by giving an obligue
direction to the saw.

11. A large drainage tube is inserted as far as the acetabulum,
after arrest of the hemorrhage, being brought out through the middle
of the wound. The remainder of the wound is closed with sutures.

RESECTION OF THE HEAD OF THE FEMUR.
With anterior longitudinal incision according to Liicke and Schede.

This method is suitable for those cases in which the bullet has
entered from the front, and shattered the head or neck of the femur,
or in which an abscess has formed in front of the joint after suppura-
tion of the latter.

1. The incision begins directly below the anterior superior spine
of the ilium, and one finger's breadth internal to it, and is carried
straight downwards for 4 or 5 inches.

2. The internal edges of the sartorius and rectus femoris are
exposed and drawn outwards.

3. Tearing the loose cellular tissue of the interval between the
museles apart with the finger or with the dressing forceps, the outer
edge of the ilio-psoas i1s found, and drawn inwards with a retractor.

4. The limb being somewhat flexed, abducted, and rotated out-
wards, the capsule of the joint appears.

5. The capsule is opened, and incised upwards and downwards
as far as possible, with a probe-pointed knife.

6. The neck of the femur is stripped of periostenm with the
elevator, and sawed transversely to its long axis with the keyhole saw
introduced upon the finger — that is, the direction of the saw-cut
ghould be from above outwards to below inwards.

7. The cotyloid ligament is divided by short strong cuts upon
the edge of the acetabulum, and the head of the femur extracted with
a forceps or sharp spoon after the ligamentum teres has been divided.

8. Hiiter has modified the method by making the incision from a
point half-way between the anterior superior spine and the trochanter, obli- ,
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quely downwards and inwards, along the external margin of the
sartorius, for 4—6 inches.

9. Above, where the incision only divides the external fibres of
the vastus internus, it penetrates to the bone at once, but in the lower
angle of the wound it is shallower, in order not to injure the external
circumflex artery of the femur, which runs transversely just below the
trochanter.

Fig. 612.

Bupporting the patient during renewal of the dressing.

10. It is easier to remove the injured trochanter by this method
than by the former. :

11. In order to secure drainage, when the operation is performed
according to these methods, drainage tubes must be introduced into
the cavity of the wound posteriorly, through the middle of the gluteus
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maximus, and internally, behind the adductors, with the aid of dressing-
forceps.

12. After the completion of the operation, an extension dressing
is at once applied in the position shown in Fig. 47, page 31, and
counter-extension secured by elevating the foot of the bed.

13. The most difficult task of the after-treatment is to renew
the dressing without interfering with the action of the extension.

14, This may be accomplished by having a strong attendant
place his foot on the bed, and letting the body of the patient rest
upon his flexed thigh while the dressing is changed (Fig. 612). Or
the apparatus shown in  Fig. 234 on page 115, may be employed, as
it leaves the region of the hip free. so that the dressing can be easily
renewed.

~_ 15. The action of the extension continues while this apparatus is in
use. (In order to avoid complication, it is not represented in the
figure.)

16. As soon as the wound is healed, the patient may be allowed
to get up, and to go about with the protection of a plaster or starch

dressing (,tutor®).

TREPHINING.

1. Resection of portions of the bones of the skull may be
necessary: —

a. To thoroughly clean fresh, compound fractures of the skull,
and to disinfect the cavity of the wound;
b. To correct depression of the bone which endangers life;

c. To extract splinters of bone, or foreign bodies (projectiles,
the tips of knives or daggers which have broken off, etc.) which have
penetrated the dura mater and the bram;

d. To secure drainage for fluids which have collected (blood, pus);

e. To arrest intracranial hemorrhage.

2. If there is an opening in the skull from fracture, but the
piece of bone driven inwards is larger than the external opening, as
is generally the case, the opening must be enlarged, in order to raise
and extract the fragment.

3. The best instrument for this purpose is Liier's rongeur
(Fig. 613), or Hoffmann's gnawing forceps (Fig. 614) if the
outer opening is sufficiently large to permit the introduction of one
arm of the foreceps under the edge of the bone. Even if only a small
portion can be gnawed from the edge at a time, the opening can be
quickly enlarged in any direction.
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Fig. 613.

Gnawing the edge of the bone with Liier's rongeur.

Fig. 614.

Hoffmann's rongenr.

4. If the opening in the =kull to be enlarged, is merely a
narrow fissure, a gouge is used for the purpose (the common car-
penter’s gouge with a wooden handle is the best), and a wooden
mallet, with which short quick strokes are given, the gouge being
applied to the edge of the bone obliquely (Fig. 615). When the fis-
sure has thus been carefully widened, so that the rongenr can be em-
ployed, the opening is enlarged with that instrument as before described.

5. As soon as the object pressing upon or penetrating the dura
mater has been sufficiently exposed, it is raised with the elevator,
geized with a forceps or dressing forceps, and carefully extracted. If
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Gouging out the point of a dagger.

Fig. 616.

Trephine.
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it is quite firmly wedged in the dura mater, it must not be forcibly
removed, but should be released by incising the dura. If the base of
the depressed bone is not completely broken across, it need not be
taken away.

6. If a metal point which has been firmly wedged in the skull,
and broken off close to the surface of the bone, is to be drawn out,
it may be made accessible by cutting away the bone on opposite sides
with the gouge (Fig. 615), so that it can be seized with a strong
forceps, or still better with a small hand-vise such as watch-makers use.

Other foreign bodies also (hair, earth, pieces of cloth, etc.), which
are caught in fissures in the bone, must be removed with the chisel
in a similar way, so that no dirt shall be left in the wound.

Prolapsed portions of brain tissue, if indeed they have not been
reduced to pulp, should not be cut away, for they may retract
into the skull during the process of healing. But they must be care-
fully disinfected by irrigation with bichloride solution, ete.

7. Resection of a ecircular piece of bone (trephining) is
only mnecessary in eases in which there 1s no opening in the skull. For
this purpose the trephine iz employed, and in almost all cases the
smallest kind, to be operated by hand (Fig. 616), will answer. With
this instrument a piece of bone as large as a five-cent piece can be
removed.

8. If a wound in the scalp is already present where it is in-
tended to trephine, it is enlarged by an incision penetrating to the
bone. When there is mo wound, 1t is best to make a semicircular
incision down to the bone, and to detach the pericranium, together
with the flap of the scalp, with the elevator, far enough to admit of
applying the trephine (Fig. 617).

The neighborhood of the longitudinal and transverse sinuses, and
of the middle meningeal artery, is to be avoided on account of the
danger of hemorrhage (Fig. 618).

9. In order to begin the sawing action of the crown of the tre-
phine, the central pin [the pyramid) is first made to enter the bone,
This can be facilitated by previously making a small hole with a bone
screw, or an ordinary awl.

As soon as the teeth of the crown have entered a little way
into the bone, the pin of the trephine is drawn back into the crown.

10. The action of the trephine must be interrupted from time
to time, partly to explore the depth of the cut in the bone with the
flat end of a probe, or with a quill sharpened obliquely, partly to
free the teeth of the crown from bone-dust, by brushing and washing
it in carbolic solution.

11. If the bone has been entirely cut through at any point, the
teeth must not be allowed to aet upon that place, but only on those
parts of the circle where ‘the internal table has not yet been divided
— by inclining the handle to one side. But before the bone is
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Fig. 617.

Trephining.

divided, a small bone screw (Heine's, Fig. 619)
is screwed into the central hole made by the pin.

12. As soon as the button of bone is loose,
it is carefully lifted out with a hook bent at a
right angle, which is inserted into the hole in
the head of the bone-screw. With the same
hook it is ascertained if depressed fragments are
movable (Roser), and an attempt to raise them
or entirely remove them is made with it, or with
a stronger elevator, or a forceps.

13. If serious hemorrhage from abnor-
mally large veins of the diploe takes place in
this operation, it can be arrested by plugging
them with a ball of carbolized wax, softened in
hot water, or a stout catgut thread. Hemorrhage
from the branches of the middle meningeal ar-
tery can also be arrested by a ball of wax, if

ginns EransUerEins art. mening. med.

Blood-vessels on the internal surface

of the skull,

Fiz. 619,

Bone screw with RHoser's
hook.
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it should be impossible to seize and ligate the wounded vessel. Hemor-
rhage from an injured sinus generally ceases after the application of a
compressive dressing.

14. After completion of the operation, the entire wound, the in-
jured dura, and even the exposed cerebral tissue must be irrigated
with strong carbolic or bichloride solution, and a good antiseptic com-
pressive cushion dressing applied, which is allowed to remain as long
as possible,

15. If symptoms of increasing cerebral compression allow of
the diagnosis of intracranial hemorrhage from the middle meningeal
artery, the application of a ligature to its main trunk is indicated.

To expose the artery, the skull must be trephined in the middle
of the flat temporal surface. at the intersection of a horizontal line
drawn 1%/, inch above the zygomatic process with a vertical line
drawn */, inch behind the ascending root of the zygoma. A flap is
formed at this place with its base downwards, and its convexity
directed towards the vertex, exposing the temporal muscle, which is
divided in the direction of its fibres, and detached from the hone with
the periosteal elevator on both sides of the incision. The pin of the
trephine is then set upon the point of intersection of the lines described
above, and a button carefully removed from the bone. The groove for
the artery will be recognized on the internal surface of this button.
The vessel is imbedded in the dura, and must therefore be surrounded
by a catgut thread passed under it with a curved needle.

If the artery is not sufficiently exposed by this operation, the
opening must be enlarged with the gnawing forceps, or with gouge and
hammer.

TRACHEOTOMY.

1. It is necessary to open the air-passages whenever respira-
tion is dangerously interfered with, in consequence of injury of the
larynx, the trachea, or its neighborhood, or by oedema of the glottis,
or the entrance of foreign bodies into the air-passages.

2. This is most easily and guickly done by division of the crico-
thyroid ligament (laryngotomy)., and this is satisfactory if it is only
necessary to remove the immediate danger to life (Fig. 620).

3. If the opening is not sufficiently large, the cricoid cartilage
may be divided at the same time (erico-tracheotomy).

4. The trachea is best opened above the thyroid gland (trache-
otomia superior).

5. It is more difficult, and more dangerous, to open it below
the thyroid gland (tracheotomia inferior) because in this situation
the trachea lies much deeper, and not infrequently the large blood-
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vessels are found in front of it, when they take an abnormal course
(innominate, carotid, and thyroid arteries; internal jugular and thyroid
veins). ’ :

6. It is well to chloroform the patients for the performance of
these operations, if they have not already become too far asphyxiated.
The administration of chloroform considerably facilitates the perfor-
mance of the operation, because the movements of the larynx are thus
rendered quieter, '

7. The head being bent far back, an incision about 1%/, inch
long i1s made through the skin, exactly in the middle line, and i1t may
be marked with a pencil beforehand.

8. The cellular tissue in the interval between the muscles is
lifted up between two forceps, and divided as has been described in
the account of the operation for the ligature of arteries (page 191).
The sterno-hyoid muscles are retracted with blunt hooks (strabismus
hooks, or eyelid retractors).

9. Every bleeding vessel is at once ligated, or, in case of need,
gecured with a suture.. If haste is necessary, the bleeding vessels are
seized with artery clamps, and the latter allowed to hang at the sides.
The edges of the wound are thus held apart.

10. If the central portion (isthmus) of the thyroid gland extends
to the upper rings of the trachea, or upon the thyroid cartilage, the
posterior layer of the central fascia of the neck is incised with a
small transverse cut in the middle of the cricoid cartilage, and separa-
ted from the trachea with a director, or with a strabismus hook (Fig.

92
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621). In this way access is gained to the parts behind the thyroid
gland, and the venous plexus, without hemorrhage (Bose's retro-fascial
dissection of the thyroid gland).

C

Strabismus hook.

11. As soon as the trachea is exposed, it must be held firmly,
in order to open the anterior wall exactly in the middle line. It is
best to steady it with a sharp hook (for instance, von Langenbeck’s
double hooks) (Figs. 622 and 623), the points of which are made-

Fig. 622,

Tracheotomy.

to seize the lower border of the uppermost cart-
ilage. While the trachea is thus drawn upwards
and steadied, the knife is inserted between the
hooks, and made to penetrate about '/, inch into on TangeahocEs
the trachea, and then the anterior wall is divided double-hooks.,
as far as it has been exposed. Care must be taken

not to cut the retracted cellular tissue, or the thyroid gland, for severe
hemorrhage would follow, and the blood might enter the open tracheal
wound. The thyroid gland should therefore be drawn downwards with
a blunt hook.

12. The incision in the trachea is made to gape by separating
the double hooks, and then the double tracheotomy tube of Liier-



Liier's tracheotomy tube.

(Fig. 624) is immediately inserted. The tube
is fastened around the neck with a rubber band.

13. Instead of the double hooks, two small
hooks can be used to steady the trachea; or
still better two toothed eclamp forceps (Fig.
625), which are fastened in the wall of the
trachea on each side of the middle line, and the
sides of the incision at once separated when the
knife enters.

14. If no tracheotomy tube is at hand, a

thick drainage tube is inserted, the lower end of
which is eut obliquely; or two hooks are quickly
made of silver wire (as is shown in Fig. 626)
and these are hooked in the inecision in the
trachea, and held apart by a rubber band around
the neck. :
15. If nothing of the kind is to be had,
a stout suture, or silver wire, is passed with a
curved needle through each side of the incision,
heneath one of the tracheal rings, and the threads
are kept on the stretch by means of a rubber
band around the neck.

16. But these expedients must give place
to a tracheotomy tube as soon as possible, if the
air-passages are to be kept open for a long time.

17. If blood enters the air-passages, it can
be removed by suction through an elastic catheter.

18. Bullets and other foreign bodies which
-have entered the air-passages are to he sought
for, and removed with forceps,

Toothed clamp-
forceps.

BRetracting hook of
wire.

29+
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19. After the operation has been completed, a piece of moist bor-
ated lint, or iodoform gauze, is laid upon the wound behind the tube,
and the anterior surface of the neck is covered with a few layers of
moist gauze. The inner tube must be removed from time to time and
freed from mucus with a seft feather.

£

OPERATIONS UPON THE CHEST.
PARACENTESIS OF THE THORAX.

1. Penetrating wounds of the chest must be immediately
closed with an antiseptic occlusive dressing.

Even gunshot wounds of the pleura and lung may then heal
without sepsis and without suppuration.

The possession of an emergency dressing package (page 136)
may be the means of saving life in such ecases.

2. But if physical examination shows that air and fluid have
entered the pleural cavity (haemo- or pyo-pneumo-thorax) and if the
accompanying symptoms (high fever, fetid discharge) make it evident
that decomposition has taken place, or if troublesome symptoms of
suffocation are caused by the increased internal pressure in the thorax,
there must be no delay in securing sufficient outlet for the collected
fluid by making a free opening in the chest.

3. First, any existing wound is enlarged by incising the
skin on each side of it in the direction of the intercostal space, far
enough to permit the finger to penetrate into the chest. If this, is
difficult, the intercostal muscles are separated with the dilating forceps.

4. If it is found that a rib has been shattered by the bullet,
the comminuted pieces must be resected subperiosteally. DBut even
if the rib has not been injured, it is advisable to resect a piece of
the nearest rib in all cases of empyema, because it is not possible to
" keep the opening in the intercostal space sufficiently large by the
introduction of a drainage tube or canula, until the termination of the
suppuration, as the ribs are drawn together by the cicatricial contrac-
tion of the wound.

5. When a free outlet is thus established, an attempt is first
made to remove the secretion which has accumulated, and any chance
foreign bodies (pieces of eloth, ete.) by abundant irrigation with warm
salt solution.

6. Inflation with air by a syringe, and proper position of the
body of the patient. so that the opening in the chest is at the most
dependent point (both recommended by Roser) are efficient aids to
the attainment of this object.

7. Then a large drainage tube, or several of them, are inserted
into the chest, their ends are secuved with silk thread or silver wire
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to the surrounding skin, and finally the entire pleural cavity is again
thoroughly washed out with an innocent disinfecting solution (aluminium
acetate, chloride of zine, thymol, borax).

8. The drainage tubes must not be hermetically closed. They
may be covered with a large cushion dressing of absorbent antiseptic
material (erumpled gauze, peat, sawdust, moss, ete.), and the antiseptic
irrigation repeated once or oftener every day. Or a smaller india
rubber tube is inserted in the drainage tube, the lower end of which
is suspended in a vessel partly filled with carbolic solution, into which
the discharge can flow continuously.

If the wound is then surrounded with an antiseptic cushion dres-
sing, it can sometimes be allowed to remain untouched for weeks.

9. If the external openings of the wounds have already cicatrized,
or if they are in situations which do not permit free escape to the
discharge (for instance, in the clavicular, or upper scapular regions) it -
is necessary to open the chest at some more suitable place (paracen-
tesis thoracis).

10. The fifth or sixth intercostal space, half-way between the
axillary and mammillary lines (Fig. 627) is preferred for this purpose;

Anterior view of the thorax.

or the neighborhood of the seventh rib, posteriorly, just below the
lower angle of the scapula. It must be positively ascertained, by phy-
sical examination, that there is a collection of fluid, and not merely
an adhesion between the lung and the costal pleura. In doubtful
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cases this certainty can be obtained by aspiration with a hypoder-
matic syringe.

11. An incision 1'/, to 2 inches long is made at this place,
close to the upper margin of the lower rib of the two between
which it lies, because the artery and intercostal nerve run mnear the
lower edge of the upper rib. A cautious dissection is made with
the knife, until pus appears at some part of the wound, and then the
opening is enlarged so as to secure free drainage.

12. But it is almost always necessary to resect greater or
smaller portions of the neighboring ribs, in order to secure free drainage,

RESECTION OF THE RIBS.

Resection of the ribs is performed as follows: —

1. An incision, 2 to 2!/, inches long, made over the middle of
the rib, parallel to its long axis, divides skin and muscles down to the
periostenm. :

2. The divided soft parts are retracted with sharp hooks. The
periosteum is incised in the line of the wound, for a length of one
inch or more. At each end of this incision, a tramsverse cut is made
across the rib from one border to the other, and then the two peri-
osteal flaps are detached upwards and downwards from the external
surface of the bone. with the elevator.

3. The periosteum is then carefully separated from the internal
surface of the rib with a sharply bent elevator, beginning at the lower
margin of the rib, and aveiding injury to the intercostal artery, which
lies in the groove of the rib, until the point of the elevator can be
passed out in the upper intercostal space between the periosteum and
the hone.

4. Under the guidance of the elevator, a sufficiently large piece
of the rib iz then resected with the keyhole saw (Fig. 628), or with
the American pruning-shears (Fig. 629).

5. Finally, the internal side of the periosteal cylinder, which
now lies exposed in the bottom of the wound, together with the costal
pleura which 1s adherent to it, is incised in the mneighborhood of the
upper margin of the rib, so as to allow a large drainage tube to be
introduced into the chest-cavity.

fi. Portions of the sternum can be resected in a similar manner
with Liier's rongeur (Fig. 613), if it appears necessary, in order to
secure free escape to the contents of the pleural ecavity, but it should
be borne in mind that the internal mammary artery runs down be-
hind the costal cartilages, along each side of the sternum, about '/,
inch from the edge of the latter (Fig. 620).



Hesection of a rib with the keyhole saw. American pruning-shears.

7. If it is desired to ligate this artery for hemorrhage, it must
be exposed in this line by resection of the costal cartilages which lie
in front of it.

INTESTINAL SUTURE.

1. If a loop of intestine protrudes through a wound of the ab-
domen, it must be returned as quickly as possible, with every antiseptic
precaution, and the wound enlarged with the probe-pointed knife as
far as may be necessary for this purpose. As soon as the intestine
has been returned, the abdominal wound is carefully closed with deep
and superficial sutures. and a good, antiseptic, compressive dressing
applied. The position of the patient which is most convenient for the
application of such a dressing is shown in Fig. 49,

2. If the prolapsed loop of intestine proves to have been
wounded, the wound must be closed with sutures before the gumt is
returned.

3. Generally only the serous (peritoneal) surfaces of the intestinal
wall unite, therefore the suture must bring these surfaces into contact,
and for a considerable extent.

4. In simple incised or punctured wounds, the edges of the
wound are turned in a little, and the folds sewed together with a fine
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round sewing needle, and a fine antiseptic thread. The stitches are

placed at intervals of about '/ inch, and pass between the muscular

layer and the mucous membrane (Lembert's intestinal suture) (Figs.
630 and 631).

Fig. 631,

Lembert's intestinal suture.

5. The continuous or glover’s suture (Fig. 632), which can
be more rapidly applied than the interrupted suture, may also be
employed with good results.

6. An improvement of the Lembert suture is the double in-
testinal suture of Czerny (Fig. 633), which first brings the raw
edges of the muscular and serous coats into contact, and, secondly,
the serous surfaces,

7. If the entire circumference of the intestine has been in-
volved in the wound, the edge of the lower end can be invaginated
(according to Jobert), the upper end passed into it, and the two
united with fine interrupted sutures, so that only the serous surfaces
are in contact. As much of the mesenteric attachment of the two
ends as interferes with the invagination, must be previously divided
(Figs. 634 and 635).

8. If an injury of the intestine is suspected in penetrating ab-
dominal wounds, it is proper to open the abdomen in the middle line
immediately (laparotomy), draw out the injured loop, and make an



Fig. 633.
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Continuous suture, Czerny’s suture.

attempt to prevent the threatening septic peritonitis by closing the
wound in the gut, and by antizeptic irrigation of the abdominal cavity.

Fig. 634. Fig. 633.

Jobert's intestinal suture.

9. If, in recent cases, a portion of the intestine is discovered
to have been so lacerated and contused by the bullet that there is
no hope of success by suture alone, resection of the injured loop
of intestine, with subsequent circular suture of the ends, may he
practiced. '

10. Even in the Middle Ages, attempts were made to facilitate
these operations by uniting the ends of the intestine over eylindrical
bodies, which were placed in the interior of the gut, and were after-
wards passed with the feces. The ,Four Masters® used the dried
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trachea of an animal for this purpose; Jobert, a metal ring; Amussat,
a wooden cylinder with a groove.

This method has been improved by Neuber, by the use of a
decalcified bone tube provided with a groove, and has since then been
employed in my clinic several times with excellent results in cases
of resection for praeternatural anus.

-

RESECTION OF THE INTESTINE WITH CIRCULAR SUTURE
BY NEUBER'S METHOD.

In a case of gunshot wound of the intestine, this method would
be applied as follows: —

1. After the injured loop of intestine has been sufficiently drawn
out of the large abdominal wound, and thoroughly cleansed and disinfected
with an antiseptic solution, a thick compress of warm bichloride gauze
is laid underneath and around the loop of gut, and this is pressed
down upon the abdominal wound by the hands of assistants, so as to
prevent the protrusion of the intestines, and the entrance of blood or
intestinal contents into the abdominal cavity. Then a narrow elastic
band iz passed through a =mall opening made in the mesentery. close
to the intestine, at a suitable distance from each end of the piece of
intestine to be removed, and tied around the gut just tight enough to
prevent the passage of feces.

2, The injured loop, together with a wedge-shaped piece of the
corresponding mesentery, is then ent away with scissors, beyond the
marging of the contusion.

3. After all the divided vessels have been carefully ligatured,
the edges of the triangular wound in the mesentery are united by a
continuous catgut suture.

4. Then, beginning at the mesenteric border, the edges of the
intestine are united (from within) by Wilfler's internal intestinal
suture (Figs. 636 and 637) until there is only just space enough left
to permit Neuber's bone eylinder (Fig. 638) to be introduced into
the intestine.

5. The remainder of the edges of the wound are united over
the cylinder with Liembert sutures, from without.

6. In order to secure the united intestinal ends firmly upon the
bone cylinder, a catgut thread is passed between the wall of the intes-
tine and the united mesentery with a straight round needle, and tied
circularly around the gut, so that it gently presses the edges of the
wound, and the sutures, into the groove (Figs. 639 and 640).

7. Finally, a few sutures are applied through the peritoneum, so
as to secure the folding in of the wound.

8. Then the two rubber bands are removed, and the sutured
loop is returned to the abdominal cavity, after the latter has been very



Wolfler's auture.

Fig. 638,

e

Walfler's internal suture.
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carefully cleansed in its entire extent with warm salt solution, and then
irrigated with bichloride solution, especially if intestinal contents have
already escaped into the peritoneal cavity.

9. If it is found that the bullet has wounded the intestine in
several places, the same method must bhe applied to all. ')

10. If peritonitis is already present, openings must be made in
the abdominal wall, in the lumbar region of both sides, and large
drainage tubes inserted through them into the cavity, to prevent the
collection of septic fluid.

11. Then the large abdominal wound is carefully closed with
deep and superficial sutures.

12. The deecalcified bone cylinder dissolves entirely, or in part,
in the fluids of the intestine, and generally only portions of it appear
in the feces.

13. If there is no decalcified bone available, other eylindrical bodies
which ecan be dissolved by the intestinal secretions may be employed
for this purpose — for instance. vaginal suppositiories of gelatine, a
piece of the largest kind of maccaroni, a piece of a Carlsbad wafer
((Weir).

In gunshot wounds of the rectum, it is advisable to at once
divide the sphincters posteriorly, as far as the apex of the coceyx
(sphincterotomy), so that feces will not enter the wound. In order to
facilitate the exit of feces, and of the discharge of the wound., a thick
rubber tube wrapped in iodoform gauze (Fig. 641) is introduced into
the rectum, and is allowed to remain until it is removed by the gran-
ulations of the wound. Daily injections are made through the tube
with an irrigator, to wash out the rectum.

Fig, 641,

Rectal tube and tampon.

-_  ————————

) By performing laparotomy, Bull obtained recovery in the case of a
patient whose intestine had been penetrated in seven places by a bullet. The
operation was not undertaken until seventeen hours after the injury. See the
New York Medical Journal, Feb, 14, 1885.
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EXTERNAL URETHROTOMY AND CYSTOTOMY.

1. Perineal incision of the wurethra (boutonniere, ex-
ternal urethrotomy) is absolutely necessary in injuries of the urethra
{contusion, laceration). and when infiltration of urine threatens, or
has already occurred.

2. A grooved staff (such as is used in lithotomy), or a cath-
eter, is introduced into the bladder (or, if this is impossible, down to
the situation of the injury), and is held exactly in the median line.

3. The patient lies upon his back, with his buttocks at the edge
of the table, his legs flexed and abducted (lithotomy position).

4. The index finger having been introduced into the anus as a
guide, an incision about 1'/, inch long is made exactly in the median
line (raphe), between the anus and the serotum, which is held up by
an assistant. The bulb of the urethra, however, must not be wounded,
as that would occasion great hemorrhage.

The inecision is carried through the deeper parts by cautious
strokes of the knife, in the same line, until the groove in the staff 1s

exposed (Fig. 642).

Fig. 642,
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5. If it has been possible to pass the staff into the bladder, an
~ -shaped director iz introduced into the bladder along it, and after
the= staff has been removed an elastic catheter is placed in the blad-
der,and allowed to remain some (two) days, until the danger of in-
filtration of urine has passed.
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6. But if the previous introduction of the staff fails, because the
rupture of the urethra was complete, the vesical end of the rup-
tured urethra must be found, and this is often a very difficult task.

7. After the coagulated blood has been thoroughly removed from
the wound, and the latter irrigated with an antiseptic solution, the
edges of the wound are retracted with sharp hooks. Sometimes the
vesical end of the urethra can be recognized immediately, appearing as
a movable projection of tissue infiltrated with blood, and resembling a
firm blood clot.

If it is not discovered at once, the patient is instructed to urin-
ate, or if he is deeply chloroformed, an assistant presses strongly upon
the distended bladder.

An attempt is made to seize the edges of the ruptured urethra
with toothed forceps or small hooks, where the urine makes its appear-
ance, and to draw them apart.

8. If this manoceuvre succeeds, the ~-shaped
director is easily passed into - the bladder, and
along this as a guide, the elastic catheter. In
order to secure the catheter in the bladder, a
clove hiteh (Fig. 643) is made with thick cotton
thread, and the end of the catheter passed through
it. When the ends of the thread are drawn tight,
and knotted once, the knot cannot loosen of its
own accord. The ends of the thread are then
secured to locks of the hair on the pubis, or to
a loose half ring made of a strip of plaster, and
fastened just behind the glans penis; or they are
sewed to the foreskin.

9. But if the injury to the urethra has been inflicted behind
the muscular part, in the prostatic urethra (in gunshot fractures of the
pubic bone, for instance), it is generally impossible to find the vesical
end of the urethra. But in these cases the danger of urinary infiltra-
tion, even into the cellular tissue of the pelvis, is very great, because
the deep pelvic fascia has also been injured. In such cases supra-
pubic cystotomy must be performed, and retrograde catheterization
practiced.

10. If retention of urine follows the injury, and the bladder is
distended to the umbilicus, this operation is very easy, for the peri-
toneum is pushed up by the bladder, and is entirely out of reach of
the inecision,

11. The abdominal wall is incised above the symphysis, in the
median line, until the bladder projects in the wound, the wall of the
latter is picked up on each side of the middle line with small hooks,
or artery forceps, and is divided between the two, sufficiently to allow
a large drainage tube to be introduced into the organ. The edges of
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the incision in the bladder can be sewed to those of the wound in
the abdominal wall with a few sutures.

12. There is then, generally, no- difficulty in passing a bent
catheter through the vesical entrance of the urethra towards the penis
(retrograde catheterization). A thread or silver wire can be pulled
through the bladder on withdrawing this instrument, and with the aid
of the thread a rubber drainage tube can be passed out through the
perineal wound, so that the urine can escape freely.

13. But if the bladder is empty, this operation iz much more
difficnlt, for the reduplication of the peritoneum has sunk below the
upper edge of the symphysis. In such cases, after incising the ab-
dominal wall, the dissection must be very carefully carried down until
the peritoneal fold is found, and the latter must be drawn up to the
upper angle of the wound with a retractor.

14. If a foreign body (for instance, a bullet) has penetrated
into the bladder, it can usnally be removed by an ineision in the
middle line of the perineum (median eystotomy of Allarton).

15. The urethra is ineised from the perineum, as described
above, and the prostatic portion is stretched by a slow boring
motion of the index finger, until a small lithotomy forceps can be in-
troduced, and the bullet extracted with it.

16. If the bullet has already remained in the bladder for some
time, so that urinary coneretions have formed upon it, it may be
necessary to remove it by suprapubic cystotomy.

HYPODERMATIC INJECTIONS.

1. The introduction of a solution of morphine into the sub-
cutaneous cellular tissue, is one of the most snccessful operations, both
at the dressing station, and in hospital, and is often the only means
of alleviating the final sufferings of those who are hopelessly injured.

2. An injection of morphine (grain '[, to 1/, for adults) made
about 10 minutes before the administration of chloroform is begun,
ensures a quick, quiet, and lasting anaesthesia.

3. Every physician should carry a hypodermatic syringe, and a
solution of morphine with him, and know exactly what dose of morph-
ine is indicated by each division of his syringe.

4. After the proper quantity of the solution has been drawn
into the syringe, any air which has entered is expelled, by pushing
the piston forwards while the point of the syringe is held upwards. A
fold of skin is lifted on some part of the body (for instance, on the
back of the forearm, or on the outer side of the thigh), the needle is
quickly thrust through the base of the fold into the cellular tissue,
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moved sideways a few times to ascertain that the point has passed
through the corium, and has not entered a vein, and the piston is then
slowly pushed forwards, emptying the contents of the syringe (Fig. 644).

Fig. 644.

Hypodermatie injection.

5. The needle is withdrawn, and the index finger placed for a
few seconds upon the opening in the skin, to prevent the escape of
the injected fluid; at the same time, slight pressure, and gentle rubbing
with the middle and ring fingers, assists the division and absorption of
the solution.

b. Even in this small operation, it is necessary that, not only the
syringe, and the operator's fingers, but also the portion of skin chosen
for the injection, should be previously carefully cleansed and disinfected.
Otherwise, subcutaneous abscesses arve liable to follow.

OPERATIONS BY ARTIFICIAL LIGHT.

1. The surgeon is often compelled in war to operate by night;
and the operations necessary on board ship, during an engagement with
the enemy, must usually be performed on the lower decks, by artifi-
cial light.

2. An intense light upon the field of operation is absolutely
necessary for most operations, and the surgeon must be prepared to
help himself by expedients, when, as is the rule, the light is insufficient.

3. A simple, but very good light is the wax taper (Fig. 645),
which is made from an ordinary wax taper the size of a quill, by
twisting three or four pieces of it into ome. To protect the hand from
the hot melting wax, the taper is passed through a hole in a piece
of pasteboard, or thin wood.
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4. An excellent illumination is given by the Ravoth operating
candlestick (Fig. 646), a wax candle which is put in a tube with a
strong spiral spring. Upon the end of the tube is an adjustable metal
reflector, which throws the light upon the field of operation.

Fig. 645.

Wax taper. Ravoth’s operating
candlestick.

Improvised reflector.

5. If this is wanting, an illuminating reflector can be improvised
by fastening a silver spoon to a wax candle, by means of a compress
and bandage, as is shown in Fig. 647.
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the femur 274

Celsus, *Circular method of amputation 217.

Chassaignae, Drainage 19.

Chiene, Improvised drainage with catgut strands
20K

Chopart, *Disarticulation through the tarsus
400,

Cline, Coneave splintz 72,

Condy’s Fluid 358,

Cooper, Anenrism needle 195.

Croshy, * Adhesive plaster extension 118.

Czerny, * Intesiinal suture 344.

— =ilk 16.
“.-
Desanlt, * Dressing for fracture of the claviels
56; 57

*Desault-Liston splint 118,

Dieffenbach, * Disarticulation at the hip 252,

Dobson, * Knee-support 109,

Donders, Epidermis suture 55,

Dumreicher, v., *Flap splint for fracture of
the forearm 77.

E.

Emmert, *Buckles 72,

Esmareh, * Compregsor for the aorta 181.

— Apparatusz for bloodless method 176.

— *Pelvic support 89, 0.

— *Bloodless method 175.

— *Etirmmp splint for reseetion of the ankle 108,

= n " 1 n » Wrist 103.

— *Chloroform inhaler 145.

— *TDouble-inclined plane for the hospital 108,

— *DNouble splint for resection of the elbow 104,

- *Wire breeches for transport 107.

— *Priangular handkerchief for dressings, and
mode of uss 1357, 1350,

— * Modification of Le Fort’s disarticulation of
the foot 266,

— *Extension by elastic rings or tubing 120
to 123,

— Plaster of Paris suspension gplints for —

— — * Regection of the elbow 100.

— =— *Regection of the ankle 08,

— — *Regection of the wrist 101,

-- ¥*Heel support 30.

— *Cold coil 44.

— *Cold shoet 44.

— *Matorial for splinta 70.

— *Zpctional suspension splint for resection of
the elbow 1056,

— %Bniral spring tourniquet 187,

— ® Adjustable inclined plane 42, 45, 46,

—- *Trouger-suspender-tourniquet 186,

— * Fxtongion dressing for use with a litter

121.
a3~
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Esmarch, *Dressing-package for the soldier in
the war of 18°%; 1356,

— #Irrigator 10.

— *ZBectional extension splint for the thigh 132,

F.

Faraboeuf, * Bone-foreeps 200,

Ferzgusson, * Lion-tooith forceps 290,

Fischer, E., Naphthaline as an antiseptic 58.
Foulis, * Clump for rubber constricting band

177,
G.

Gamges, “Arm of the coat used as a sling 130.

Gerdy, Handkerchief dressing 59.

Gtiooch, * Coapiation splints 72, 120,

Graf, Tannin 168,

Giritti, Osteoplastic lengthening of the femur
275 b

Giinther, * Disarticulation of the foot (Pirogofl)
2Hid,

H.

Hagedorn, * Glass box for catgut 13,
— Noedle 1B6.

Hahn, *Resection of the koee 518,
Heine, * Bone-screw 535,

Heister, * Petit's fracture box 110,
Hoflmann, * Rongeur 3351.

Hiter, Resection of the elbow J(4.
— HBesection of the hip 329,

— TLigature of the linguwal artery 193
Hunter, lndirect ligature 191,

J.

Jobert, # suture of the intestine 344,
Metal-ring for suture of the intestine S46,

hl

Koch, Bichloride of mercury as an antiseptic 34.
Kocher, Subnitrute of bismuth F9.

Juniper catgut 16.
Kiohler. Transfusion 213,
Konig, Chloride of zinc in hospital-gangrene 35,

- lodoform used on the drainage tube 19,

Resection of the hip 327,

Adiition of magnesium to water-glazs 23,
Rromecker, Transfusion of salt-solution 213,
Riister, Salicylic acid powder 59,

L.

Langenbeck, v., * Amputation of the leg 268,
— *Double hooked retractors 3358,
*Elevator 288,
- Disarticulation at the hip 283,
= % Hone-forceps 2900,
— * Rone-hook 291,
— * Bullet-forceps 161,
— ¥ Amputation-knife 221,
— *Amputation with muscular flaps 223,
—_ - by oval method 223,
— %“Resection of the elbow 502,

= : 4 e :l.nllclu EI_EI.

S = n o Wrist 297,

L & n me hip 396

R = R T

— o shounlder 305, 308,

* Porinsteal :—,—.ﬁ|:1;i,tm-_1,-' 1G4,
— *Keyhole saw 290,
— Subpericsteal resection 288,
- Ligature of the sobelaviagn 200,
— *Retractors 152.

Larrey, *Ligature of the femoral vessels before
disarticulation 281, 282,

Liaub, Stretcher 117,

Lazarski, Volatility of bichloride 34,

Lecomte-Liier, * Bullet-searcher 161,

Le Fort, * Disarticulation of the foot (Pirogoff).
B,

Leiter, * Cold-coil 45

Lembert, ©Intestinal suture 544,

Liebreich, #Electric bullet probe 162, 165.

— Hypodermatic injection of strychnine 1438,

Lisfrane, *Disarticulation in the tarso-meta-
tarsal joimt 253,

Lister, Antiseptic dressing 20,

% Lend-plate suture 22,

Borated lint 356,

Boric acid as an antiseptic 36.

Borie ainment 56,

Carboelic acid as an antiseptic 33,

— Catput 12, 18,

Chloride of zine a3 an antiseptic 33,

— (eclusive dressing 25,

— * Diginfection of the air 5.

— * Drainage-tulie forceps 19,

i = Klastic bandage 29,

— @ 3plint for resection of the wrist 113.

— Bichloride-serum gauze 34,

— Dil-silk 28

Liston, *Mac Intyre’s splint 110,

— *Rescetion of the elbow 300,

Longmore, * Improvised slectric probe 163,

Lorins, #FPhlebotome 212,

Lowdham, * Amputation by flaps of skin 220.

Liicke, Resection of the hip 528,

Liier, * Double tracheotomy tube 339,

— *Rongeur $31.

1SS 1 I

MI

Maas, Ligature of the abdominal sorta 204.

Mac Intyre, * Leg splint 110,

Major, Triangular handkerchief 137,

— Hundkerchief dressing for fracture of the
patella GS.

Malgaigne, *Subastragaloid disarticulation of
the font 258,

Manee, * Digarticulation of the thigh 278.

Marshall, * Osteoiribe or reamer 1G4.

Mathysen, Plaster of Paris dressing 8535.

Mayor, Wire basket splint 79,

— Haundkerchief dressing 50,

Merchie, * Monlded pasteboard splints 75—7.

Middeldorpf, *Triangle for fraciure of the arm

L1,
Mikulicz-Wladimiroff, * Resaction of the ankls
416,
Mitscherlich, Water glass with cement added S
Mosetig, v., Iodoform as an antiseptic 56.
— lodoform powder 36,
Miiller, ., * Autotransfusion 215.

N.

Nélaton, *Method of inversion 145—A8.

— Buallet-probe 160—1.

Nember, * Intestinul suture 346.

= Necrogis opeistion 1656,

— *"Glass splinis BO,

— *Hone drainage tube 10,

— " Hone cylinder for intestinal suture 34G.
— Peat az material for dressing 26.
Nendirfer, Apolyse 202,

— Re-enforcement of the plaster dressing 87.
.\chaine, *Constricting band 178.

Nusshaum, v., lmprovised bullet-probe 163.



0.

Ollier, Subperiosteal resection 288,

P.

Pancoast, * Tourniquet for the aorta 181.
Petnruﬁna O=zide of zine 30,

Petit, * Fracture-hox 42, 110,

— *Sorew-tourniquet 171,

— BEoot 78.

— * Amputation by the circular method 218,
Pinner, Acetate of alumina 37.

:Pimgﬂ-i', * Bridpe-plaster-dressing 04,

— * Ihsarticulation of the foot 263,

— ®*Plaster of Paris dressing 54.

Port, Carbolized lime 38,

Porter. Sawdust as a material for dressings 26,
— *Bplints of telegraph wire 133,

Pott, *Lateral position 106,

= Concave splints T2,

Pravaz, *Hypodermatie syringe 361,
Preissnitz, Compresses 25, 44, 45,

Q.

Quincke, *Bathtubs 6.

R.

Banke, Thymol as an antiseptic 38,
Bavoth, *vperating candlestick 3535,
Renz, v., Double-abduction splint for compounil
fracture of the femur 109,
Reverding Transplantation of the skin 155
Richardson, * Atomizer 6.
Ris, * Fenestrated plaster dressing 87,
Roser, *Dorsal splint for fractures of the radins
74.
— *Wire gplint for the lower extremity 79.
— *Hook for bone screw 3356,
— * Handkerchicf dressing for the chest 66.
— - - groin 63,
— % Dilating forceps 1561.
Rupprecht, Susceptibility of children to horie
acid 56,
ﬁl

Balomon, *Sheet-metal splints 70,

Sayre, * Elavator 280,

— * Adhegive plaster dressing for fracture of
the clavicle 124 —5.

Schede, Improvised drainage with glass wool
20,

A ]

— * Resection of the hip 329.

Behener, *Leg-splints 111.

Schnyder, * Material for splints 71.

Schiin, Splints of sheet zine 70,

Scultetus, *Many-tailed bandage 57,

Beutin, Siavch-dreszing 81,

Sielold, v., * Apparatus for lifting the injurdd
116. -

Silvester, * Artificial respiration 148, 149,

Elmpﬂuu, Administration of ehloroform 144.

Elﬂnner, A pparatus for the administiration of
chloroform 145,

Socin, *Supporting apparatus after resection
af the elbow 304,

— O=xide of zine 39,

357

——

Spencer Wells, Artery-clamp 13.

Starke, * Apparatns for irrigation 154.

Steiner, Eleciropuncture of the heart 148.

Stromeyer, * Ahduction splint 73.

— *Hand splint 73.

*Cushion for fracture of the arm 111.

* Phlebostatic hemorrhags 168,

* Right-angled splint for the forearm

— *Obtuse-angled G

Byme, * Ansurism needle 195,

— * Disarticulation of the foot 260.

Szymanowsky, * Handkerchief dressing for frac-
ture of the claviels G6.

— *Reseetion saw 201,

T.

Thierseh, Borie and salicylic acid solution 36,

— *Improvised irrigator 10, 11.

— *Bead sature 22

== Balicylic acid as an anfiseptic 37,

Trommsdorf, Hydrogen peroxide as an anti-
septic 58, !

T3.

73.

i

U.

Unma, *Suspensory bandage 69,
1 ']

Yelpean, *Dressing for fractora of the elavicla

L7,
Yerduin, * Amputation by muscnlar flaps 223,
Yeteh, ‘El".li.‘s:rl:iculﬂtiun at the hip 280.
Yolckers, *Re-enforced plaster dressing 859,
— *Club-tonrniquet 173.
Yozt, Reseetion, 205.
— *@Eplint for resection of the knee T4
Yolkmann, *Wire suspenzion splint for the
arm 154.
*Sheet metal splint for the lower extromity
78.
Anterior splint for resection of the ankle 102,
*Padded pelvie support 29,
* Lifting frame 116—7.
Crumpled ganze 25,
Musgcular paralysis cansed by tight bandages
E | A
* Rotractors 152.
*Blide for exteénsion 1240,
*Bupination splint for the forearm 4.
* Suspension-splint 42,
*Dropping nozsle 164—=5.
*Renewing the dressing after an amputation
297.

W.

Walther, ¥., *Disarticulation of the thumb 233,

* Disarticalation of the hand 236.

Watson, * Flaster suspension splint for reseec-
tion of the knee 74, 96 —8.

— *&plint for resection of the kneo 74.

Weir, Improvised cylinder for suture of the
intestinge 343,

Weisshach, Shost zine splint 79,

White, *Keseotion of the hip 324,

Wolfler, *Internal intestinnl sutura 346,

Wywodzoll; * Plaster bandage machine 855—6.



INDEX.

(* illustrated.)

— oo

A.

= Abduction-splint for fracture of the radius 75,

Absorhent dressing 24.

Adhesive plaster 16.

— *Croshy's extension by 118=—0.

— *Bayre’s dressing of, for fracture of the
clavicle 124—5

— English 240.

Air, *Dizinfection of, by the spray 5

Air-passages, injuries of 397,

Aleohol, abzolute 38,

Alumininm acetate 37,

im]}utntiuns 216,
*hy flaps of skin with circular division of
muscles 320,

- *by mugcular flaps 223,

— *by transfixion 223,

- *I::r the circular method of Celsus 217,

— o Petit 218,

— *:lulsmu :::F the ml‘t parts in 217.

— general rules for 216.

— *Kknives for 217, 2231,

— indications for 157.

— of the arm 243.

— *of the foot 253.

— of the forecarm 238,

— of the lep 263,

—- *af the leg, with lateral flaps, according to
v. Langenbeck 268,

= of the thigh 275.

— *through the metatarsal bones 2091,

— preparation for 216.

— *zawing the bones in 224,

— *gtump with artery forceps 13.

— *guture of wound in 228,

Anaesthesia by chloroform (which see) 144.

Aneurism, diffuse traumatie 158,

— circumsecribed traumatic 191,

“Aneurism-needle 195,

Ankle, *external aspect 311,

— %iuternal aspect 314.

— imjuries of 258,

— *ligamenis of 312—4.

— "rvaaecuon of, osteo-plastic (tarsal) 315.

—_ " » #ubperiosteal (v. Langenbeck)
310.

— nplmla and dressings for the 78, B1.

= "ulmup eplint (Esmarch) 102,

— *anterior splint (Volkmann) 102,

— *Esmarch’s suspension splint 08,

= *fenecstrated plaster dressing with suspension
43,

* Anterior splint for resection of the ankle,
Volkmann's 102,

Antiphla b]H 2, 41.

Antisepsis

Antisepsis, in war 158

Antisepsis secondary 150,
Antiseptics 30,

— Abszolute aleohol 38,

— Acetate of alumina 37,

— Bichloride of mercary 34.

-— Boric acid 36.

— Carbolic acid 33.

— Chloride of zine 35.

— Lodoform 35.

— XNaphthaline %8,

— Peroxide of hydrogen 38.

— Permanganate of potash 37,

— Salieylic acid 37.

— Thymol 38.

Auntiseptic catgut 15,

Aorta, abdominal, compression of 181,
— *Tourniquets fo=, Brandis's 183,
= o n Esmarch’s 181.
- . »n Pancoast's 181.
— = n BEsmarch's improvised 183,
— ligatura of 204.

Apolyse, Neudorfer 202,

Arm, Amputation of 244.

- 5 n " handkerchief dressing
for 63, 44,

— bandaging the 55,

— *hath-tub for 6.

— disarticulation of 244,

. b n Fwith flaps 246.

— o » Toircnlar method 250,

= o n T handkerchief dressing for
63, Gd.

— fracture uf, gee humerus.
-— *®plaster of Paris dressing for, re-enforeed 87.
*gplint dreszsings for 70,
-— gplints for, ® of glass B0,
= T » Tof pasteboard 75.

" " *improvised 132.

- nf‘ taiagraph wire 13%.

"'Stmme'_].rﬂr 5 cushion for fracture of 111.
*iriangular = n 111.
¥ transverss a&l::tm:ua af ".Hi
#*wire suspension splint for (Volkmann) 135.
* Arteries of the arm 190,
n n head, neck, and axilla 186.
— % w n leg 180.
—_ n pn thigh 189,
Artery, axillary, digital compression of 170.
— *hrachial, 5 n 170.
— *gcommoncarotid ,, = o 168, .
— femoral, compression, digital 170
= 1 * by improviged tour-

nigquet 172,
— femoral, compression, *by pole-pressare 173,
— o o * ,, tourniquet 171.
— o " * ,, elastic band 175.

el 1

—_
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Artery, femoral *ligature before disartieula-
tion at the hip (Larrey) 281-—-2.

— external iliac, digital compression 170.

— ligature of the aorta 204; *of the axillary
200; *of the brachial 201; *of the common
carotid 196—7; *of the femoral 206—7; *of
theiliac, common 204; *of the iliac, external
205;: *of the iline, internal 204; *of the
hipgual 187; *of the internal mammary 343;
of the middle meningeal 336; * of the popliteal
208; *of the radial 202, 203; *of the sub-
clavian 198 —9; *of the tibial, anterior 208,

210 ; *of the tibial, posterior 209, 210; *of |

the ulnar 203,
— *geclusion by suture 14,
— *popliteal, position in resection of knee 319,
— gheath of, how opened for ligature 1935.
— *subclavian, compression of 168.
— *torsion of 14.
*Artery=-clamp, Spencer Wells® 13, 14.
Asepsis 1, 2.
j.:s],ll.l_'f:il.,I from chloroform, convalsive 146.

T paralytic 146—7.

Ltmusphem, pnrll';. ing by spray 5.
*Auto-transfusion 215.

B.

*Back, bandage for 57.

Ball-dressing 4.

Baudngeﬁ, application of 48.

*glastic with Lmtera drezsing 29.

— for the arm 55; *back §7; *chest 57; *eye
5d; *finger 55; *ﬁnr.wr, disarticulation of 56;
foot 58; hand 55; *head 53; *jaw 64; leg
58: *neck 62; *nose 54: *shoulder 55.

— forms of: — *eircular 49, 50.

— — *double-headed roller 17, &1,

— — *figure of-eight 51

T i " for

finger 56.

— — *four-tailed, for jaw 54.

— — *knotted 54.

— — *many-tailed 51

— — *rapid spiral 49, 50.

— — ¥recurrent of the head 5d.

— — *gapitial 53.

— — ¥apica 51,

— — *apiral 49, 50

— — *Scultetus 51.

— — *"T.handage 51.

- *lmpﬂ:rperly applied and gaping 51.

— materials for: — cambric 48,

— — potton batting 26, 48,

— — flannel 48.

-- = gauze IG6, 48.

— india rubber 29,

— linen 485.

— — muslim 48.

- ata.n.dard. for soldiers dressing-package 140,

at‘ra.ngulatmn by 49.

Bat.'h full 6.

Hn.t]]ﬂ, antiseptic 165,

— to reduce temperature 47.

Eath-tub, *{uincke's i,

- *!‘u:rr the arm 6.

leg .

Battluta "Billroth's 28,

‘Bead-wtnre_, Thiersch 22.

*Hell’s splints 72.

Bichloride of mercury, attacks metal 31,

— — pgauze prepared with 140.

— — poisoning by 54.

solution in water, weak 54.

. - w o Strong 34.
- = o v aleohol 34,
-« — with serum, for gauze (Lister) 34.

BI—4.

disarticulation of

Bismuth subnitrate 39.
#*Bloodless method, Esmarch's 175.
— — F*ppparatus for (Esmarch) 176.
— — *gonstricting band for (Foulis) 177.
gy (Micaize) 173.
== *in E.mputat:un of thigh 178.
- *m disarticulation & resection of hip 180,
4y Shioulder 178,
B]ndﬂor, unuu.r}, fn:rn:u;u l:m]ies in 361.
— operations on 340,
— median cystotomy (Allarton) 361.
— suprapubic cystotomy 350.
Bladders, Pig-, as ice-bags 44,
Blood-letting, sce venesection.
Bone, *eylinder of, for satare of intestine 346.
— — gubstitutes for J46.
— *decaleified, drainage tubes of 10
— *gawing the bone in amputations 2234,
— gplinters of, in wounds 156.
*Bone awl 319.
* Rone-cutting forceps 227,
* Bone-file, Marshall’s 164.
* Bone-forceps 200,
*Bone-saw 224,
* Bone-sorew, with Roser’s hook 386,
* Boot, military, as foot-support 121.
Boot-splint, Petit’s 78.
Borated lint, Lister’s 36.
Boric acid, 36.
— Ointment of, Lister’s 36.
Bouttonitre 350,
Boxes, * Fracture-, for leg 110,
— *Hapedorn's glass, for catgut 15,
— Sheet-metal, instend of ice-bags 44,
Erass, Strips of, as retractors 295,
# Eridge- plnahr of Paris dresing (Pirogoff) 02,
‘I‘I
* Buckles, Emmert’s 73,
Bullets in the body 159,
— Removal of 160,
* Bullet-foreeps, American 161.
— *v_ Langenheck’s 161.
* Bullet-probe, Nélaton’s 160
Bullet-searcher, electric, * Liebreich’s 163,
— electric, *Lc:.nmtcrhilm 8 163.
— - *Lungmure—‘ﬂ improvised 163,
* with acupuncture needles 163.
‘Hl.ll-t.ﬂlhllﬂh! openings for drainage 23, 24,
Burns, liniment for 38.

C.

Canula for tracheotomy, improvised 339.
— *for transfusion 213.

Carbolic acid 33,

— poigoning by 33.

— powder H9.
— solution, for hands and instruments 55, 141.
— gpray 5.

Carbolized lime 39,

Carotid, common, ligature of 106,
Catgut, Lister's chromic acid 16.

— Kocher’s juniper 16.

— Bichloride, for dressing station 141.
— *Hagedorn's glass box for 16.

— sutures of 23,

*(arpal hones 200,

Catheter, elastic 349,

— meonred in urethra 860.
Catheterization, retrograde 3560,
Coutery irons 168.

— *improvised of telegraph wire 168.
Cavities in wounds 20.

*(hain-gaw 354,

Chest, *bandage for B7.

— *handkerchief dresging for 67.
Chest cavity, drainage of 340.
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Chest cavity, incision of 340.

— penetrating wounds of 340.

Chirotheka 55.

Chloride of zine 35.

— in jute pads (Bardeleben) 55.

Chloroform, administration of, for anaesthesia
144.

= asphyxia from 146,

— #*Eamarch’s modified Skinner's apparatus for
inhalation 145, :

— stages of excitement and toleration 145.

— vomiting during anaesthesia by 150,

— maorphine combined with 144, 401.

Chronie inflammatory changes, treatment of 47.

* Circular bandage 49, 50,

*Clamp, Artery=- 12, 15.

-— *for constricting band in Esmarch’s method
207 —8.

Clavicle, fracture of, *Desault’s dressing for

SE—7,
— fracture of, * handkerchief dressing for G6.
== " s T velpaau's n BT

= » » *Sayre’s adhesive |:n1a1te: dres-
sing for 124.

Cleanliness of the surgeon and his assistants 2.

— of the surgeon’s clothing 3.

— e = montly .

—= » wonmid {(asepsis) 2.

Lleun-iing the field of operation 7.

— instruments 3.

— patient 6.

-—— Eponges 9.

#Clove-hitch, for securing
urethra 350

Lold applications 42.

— dry 44.

# Cold coil, Esmarch’s 44.

— *Leiter’s for the head 45.

Cold sheet, Ezmarch’'s 44.

Collodion on strips of ganze 16.

Compresses, antiseptic 153,

— cold 42,

— excitant 48.

— Preizssnitz’s 44, 48.

— *gplit, as retractors 263.

‘WCompression, direct (in the wound) 167.

— by the fingers 167,

— n o dressing 167.

—* . tampon 167.

— indirect (on the artery above the wound) 168,

—- *hy the constricting band 175.

— . forced flexion 173.

— * o pole-pressure 1735,

— - 1-:|1:|:rhi|||,|_gL 171.

Condy’s fluid 258,

Lonstricting band (for the bloodless method)
Nicaige's 178,

Continuous suture 15,

Cotton, absorbient (Bruns) 26,

Cotton-batting 26,

Cotton-pasteboard dressing (Burggrive) Bl.

Counter-extension 120, 1235,

*Cradle, proteciing 113 —4.

- protecting, ®improviaed 114.

Crico-trachestomy 556,

Crinoline bandages 26, 48,

Crown, of the trephine 381,

Corette, see sharp spoon.

LCushion, * Middeldorpis 112,

— *Biromever’s 111.

Cushion-dressing 27.

= antigeptic o5,

- * . for amputation of the thigh 229,

HI
Damar-varnish B7.
*Desgult-Liston splint 118,

catheter in the

* Dilating forceps (Roser) 161,

Disarticulation, general rules for 229.

— *of the elbow 241—2,

— of the finger, *dressing for 56; *metacarpo-
phalangeal 251, 232; *phalanx II, 250;
*phalanx IIT, 220,

— of the foot 253: *Ginther's method 264;
*Le Fort's 266; * Lisfranc's 253; *Pirogofl"s
263; *DMalgaigne’s 268 ; *subastragaloid 258 ;
*tarso-metatarsal 253; *through the tarsus
200,

— of the *four external metacarpal bones 234,

— of the hip, *by transfixion, Manec 278;
*gircular, Vetch 280,

— of the knee, *by flaps 272; *circular 271.

— of the shoulder, *by flaps 246; *circular
250,

— of the *thumb 233,

— p n Ftoeg 250

— o n Fwrist 235, 236.

— suhperioateal 284

Visinfeeting oven 50,

*Iobson’s knee-support 109,

* Porsal splint for fracture of the radius 74.

* Pouble-abduction splint for fracture of tha
thigh (v. Kenz) 1089.

*DMouble-hook retractor, v. Lﬂ.ng&uheck 338,

Danble-inelined plane 105,

— *Dohson's 109,

-- *Esmarch’s 108,

*Ihouble splint  for
Ezmarch 104.

Drainage 19,

— of the chest 340,

— & n Enee-joint 324.

— with catgut strands 20.

- w  Elass wool 20,

m . horae-hair 20.

Hrnllm'ﬁc tubg *and tampon for rectum 3593,

— *aof decaleified homa 19,

— *india-rabber 19.

— *Lister’s forceps for 19.

]irl;:,:.mg, *afier venesection 212,

- “.11:|pllc.nmn of, position of patient in 30,
32, 135, 278.

-— autigvplu, 24,

— antigeptic powder- 34,

— compressive 167.

— *cushion- 27, 59, 2249,

— dry 24.

— first on the field of Lattle 142,

— "handkerchiet 58.

.~ immovable, *of plaster of Paris 85; starch
81; gutta-percha £2; * water-glass 82 ; cotton-
pasteboard 21,

— occlusive 25.

- ®*on head $3.

— permanent antiseptic 229,

— protective 25.

Dressings. materials fur, absorbent, cotton 26;
croffipled ganze 26 ganze 25; jute 263 HEI-]HJIII
26; peat 26 sawdust 26; wood-wool 26.

= impsrmmlﬂc, lsi.llrmll-b:tltiute 258; indig-
rubber 20; mackintosh 28; oil-cloth 283
protective silk 28 ; varnished paper 28 ; waxed
cloth 28,

— renewal of 40,

Dressing-package for the soldier 136.

*Dropping=hottle for the chloroform 145,

*Dropping-tube, Volkmann's 165,

Iiry dressing 25,

— treatment 1.

resection of the elbow,

E.

Eczemn, from carbolic acid 53,
— from bichloride 34,

il &



Elbow, disarticulation at 241, 242,
— by fHaps 242,

— circular method 241,
*ligaments of 302,

injuries of 285.

resection of 300 to 304,

— Hiiter's method 304.

— *Liston's method 300.

— partial 285,

— *v. Langenbeck’s method 302,
S].-llntu and dressings for 73, 80, 134,
*Ezsmarch’s double aplmt 11]-!

—_ % - plaster suspension splint 99,
100.
* Esmarch's sectional suspension splint 105,
* fenestrated plaster dressing 93,
* handkerchief dressing G3.
*pbtuse-angled splint 73.
*re-enforced plaster dressing BS.
*gtirrup plazier dressing 99.
*trangverse section of 63, 243,
Electricity, stimulation of ifspiratory muscles
with lié
Elevation of injured paris 42,
*Elevators 289,
— *Sayre’s 2E0,
*Emergency splints 125,
*Emergency dressings 124,
Extension 138,
— *dresgings for 117.
* for fracture of metacarpal bones 5G.
— ® . thigh, elastic, Esmarch 120.
" » by weights 119,
o Wrist, elastic 125,
=L n by weights 123,
'seetimml splint for 123.
'Er&-l.na.uda."u Ed.
* Eye, handkerchief dressing for 62.

1"'
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I Lt o L

I
-

*Fascia nodosa 635,
n Sagittaliz 53,
n uniens o3,

Femur, fractures of, see thigh.

— *upper end of, with muscular attachments,
327—8,

Fever, aseptic 40.

— =eptic 40,

*Fibula, dissecting out the lower end of, in
resections 557,

Figure-of-eight bandage 51.

— — *"handkerchief §3.

— — Fafter disarticulation of finger 56.

Finger, disarticulation of 224,

— — *of phalanx IL 230,

— S 5 III, 234,

= — ®four internal metacarpal bones 254,

— — *in the metacarpal-phalangeal joint 231

to 232.

- *dressings for 565,

— * Fasmarch’s bloodless method for 178.

— fractures of, treatment 55

— injuries of 5.

Flail-joint 202,

— ®apparatue for 304,

* Flap-splint for fracture of the forearm 77.

* Flower-pot trellis-work, as splint 321.

*Fold-suture 20,

Foot, * amputation of 251.

-- bandages for 58.

— disarticulation of, by * Ginther's method
264; *by Le Fort's method 266; *by Piro-
pofi's method 263; *by Syme's method 260 ;
subastragaloid (Malgaigne) 268; tarso-meta-
tarsal (Lisfranc) 2563; through the tarsus
(Chopart) 266,

361

Foot, *handkerchief drossing for G7.
— *gupport for, improvised from boot 121.
Forceps, *Amussat’s 20; *artery clamp- 13;
*hone 218; *bone-cutting 226 (and see
rongeur); *bullet 160; *dilating, (Roser) 151
*drainage-tube (Lister) 23; * Faraboeuf's
bone- 290; *lion-toothed (Fergusgon) 290;
tongne- 147; *toothed clamp- 339; *seques-
trum 164; *v. Langenbeck’s bone- 200,
Forearm, amputation of 238; *cireular method
218; *by skin-flaps 220,
fractures of, *abduction splint for fractura
of radius 73.
*danger of circular bandage in 77—8.
— *dorsal splint for fracture of radins 74.
* lap-splint for 77.
— *pastehoard splint for 76, 88,
— *right-angled splint for (Stromeyer) 73.
re-enforced plaster dressing for 03,
Fractures, dressings for, Arm: — improvised
134 ; plaster of Paris 88; splints 70, 75,
80; Stromeyer’s cughion 111; triangular
eushion 113.
— = Clavicle, adhesive plaster dressing 124 ;
bandages 56—-7; Handkerchief dressing
6.
Finger; dressing for 55.
Forearm; — plaster of Paris 93; splints
78, 76, 77, 132, 134,
Jaw 54, 62,
Lieg: — concave splint 72; fracture-hox
110; improvised 70; Me Intyre's splint
110; pasteboard splint 81; plaster of Paris
B5. :
Metacnrpal bones 56,
Patella 689,
- Radius, splints 73, 74.
- Rib 342,
- Skull 331, 334.
Thigh: — double-abduction splint 109 ;
extension, elastic 121; extenzion spling
112; portable extension splint 122 Gooch's
coaptation splints 120; plaster of Pariz
89; splints 72, 76.
Funda maxillae 54,

G

Gangrene, hospital- 35.

Gnunt[et-. or glove-handage for the hand 55.

Gauze, bandages of 26.

— crumpled, dressing 25,

— starched, bandages 26.

# ienitals, male, bloodless method applied to 173,

(ilass bLottles instead of icebags 44.

— Firrigator 10.

— ¥aplints 0.

— tray for instruments 4.

Glottis, eedama of 336,

Glover's suture 15.

Gonawing forceps, for bone, see rofigewr.

*Gooch’s splints 120,

Gonge and mallet 352,

— *for removing dagger-points, ete. from bone
331,

Gunshot fractures 156,

— wonndg 150,

Gintta-percha splint 52,

Giradunted glass cyvlinder 214.

Grafting skin 15,

GLiranny-knot 17, Gi.

Granuiations, healty 1566,

Gymnastics, therapoutic 48,

Gypsum, see plasior of Paris.

Hair, removal of, around wounds 7.
Halter bandage for the head 53.
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lla.nd,, dressing for 55.
*plavation of 42.
— *figure-of-eight handkerchief dressing for 63.
— *handkerchief dressing for 63.
— *Siromeyer's splint for 73.
— *tendons on dorsum of 298,
Handkerchief dressing for *amputation of arm
64 ; * for arm 68—056; *claviels 66; *elbow
G3: *eye 62; *foot G67; *genitals 69;
*groin 68; *hand 63; *head 60; *hip
67; *jaw 62; *knee 67; *neck 62; *pa-
tella, fracture of 69; *pelvis 67 —§;
*shoulder 64; *thorax GG.
Handkerchief, large triangular 58.
Head, *double-headed roller for 54
— *handkerchief dressing for 60.
— *knotted bandage for 53.
— *eapmittal bandage for 53.
Healing of wounds under the scab 34.
Heart, paralysis of, by chloroform 145, 148.
Heat, reduction of 42.
Heel-support, Esmarch’s 50.
Hemo-pnenmo-thorax S40.
Hemorrhage, arrest of, *by a suture (,,Um-
stechung®) 14.
— — by cantery 165,
— — *hy compression, direct 167 ; indirect 168,
— — by ligature, direct 12, 187 ; indirect 141,
— == hy stypties 167.
— — *hy torsion 14.
— ddeath by 213,
— from diploe of skull 335.
— 5 middle meningenal artery 536,
—- parenchymatous, cold water for 184.
— gecondary, after bloodless method 184,
—_ sy resection of knee 321.
lram.fu:n-.'m of blood, salt solution, ete, 213,
][I].l, *application of hlnaﬂlcss method to 180,
*disarticulation at, by circular method 280;
*by transfixion .hE
— *handkerchief dressing for 67.
— injurics of 287.
— *Jigaments of 338
— *muscles posterior to, (with sciatic nerve) 325,
- regection of, dressings for 20, 118,

—_— o » Tposterior curved ineision 324.
- e » Fanterior lomgitudinal incision
220,
— o »» “remewing dressings after 115,
dial.

= resection of *subperiostesl (longitudinal in-
cision) 326.

*Hooks, blunt, for retractors 152,

- Fimproviged ,, - 152

- *gharp - o 1568.
5 TOr bonma 2810,

— gilver wire, for, trachectomy 339.
*atrabismus 338.

Hospital-Gangremne 42,

Humerns, fractures of, pasteboard splint for

138.

— gplints for T0.

— - *Btromeyer’s cushion for 111.

— = *Triangle for, Middeldorpf's 113.

— *head of, sawing off, in resection of shoul-
der 207—8.

— *upper extremity of, with muscular attach-
ments 307,

Hydrogen, peroxide of 38,

Hyperaemin 42,

Hypodermatic injections 551,

I.

*Teehag 44; improvised 44.

*Iee-water donche, for parenchymatons hemor-
rhage 184,

Hlumination, see light, artificial,

Immersion, antiseptic 155,

— to reduce local temperature 47.

Impermeahle materials 25,

*Impregnation of bandages with plaster of
Paris 85.

— of materials for dressings prepared with
acetate of alumina 37; bichloride of mercury
44 ; boric acid 36; carbolic acid 33; iodoform
86 ; naphthalin 38; thymol 38,

Incisions for lugature of the artenes, gite of
191—1%82.

Inclined plane, *double 108,

— * double, Esmarch’s adjustable 42,

lllﬂ:ll rubber bandages 29.

— cloths for use in operations 7, &
- materials 24.
— *gleeves and aprons 3.

— - tigsuae 28,

— *iube with knohs and hooks for exten-
sion 121.

— — finbes for drainage 19.

Indications for ampuiation and resection 157.

— for indirect ligainre of arteries 191.

— for operative treatment of injuries of the
larger joints 284.

Infection, septic 2.

*Injections, hypodermatic 351

Instruments, cleaning the 3.

*Interrupted plaster of Paris dressings 92.

-— "suture 17.

Intestine, suture of, *continuous suture 344,

— — *(Czerny's (double) 344,

— — *Jobert's 344,

— — *Nepubar's 546.

— — *Wilfler's (internal) 346.

— resection of 545,

— wonnds of 543,

*Inyersion, Nélaton's method of 148,

Indoform 55,

— ether 5h.

-— ganze 36,

— ,, adbesive, Billroth 36.

— polsoning by 34,

— powider 35, 39,

Irrigation, *final, of wounds 24,

— permanent antiseptic 37, 1564, :

= *5 o i Starke's apparatus for
154,

— to reduce temperature 46,

*Irrigator 10.

= *jimprovised (Thiersch) 10,

J.

Jaws, *four-tailed bandage of lower 64,

— *handkerchief dressing for E"

— gunshot fractures of 62,

— *pushing forward the, in anaesthasin 147.

Joints, flail-, *apparatus for 304.

— injuries of, treatment 168, 284: — ankle 28G;
elbow 285; hip 287 ; knes 257; shoulder 285;
wrist 2584,

— regection of 288,

Jute 26.

K.

“HKeyhole-saw 290,
*Knee-support, Dobson’s 108,
Knee, drainage of 324,

— *handkerchief dressing for 67.

" — injuries of 287.

- i ., Tinterrupted plaster dressing for
a4,

— *ligaments of 318, 323,

— regection of, *incision econvex above 318;
*anterior curved incision 517; subperiosteal
520,
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IHE, rogection of, *interrupted plaster dressing
r 4.
— resection of, "interrupted plaster dressing
for, of hemp 95.
— resection of, *plaster
{(Watson) 96—7.
— resaction of, “neccmﬂar}rhonmrthugeuﬂerﬁﬂ,
p Tsplints and dressing for 78 79
E-l Elﬁ 321,
=— 'l"'EBiHi:ll'I}'n of, * Watson's splint for 74,
Ih'lifﬂ, ‘amputatmu 217.
+ Langenbeck’s 221,
— *ageptic 4.
— *hlont-pointed resection knife 353,
- *intorosseous 224,
— *resection 289,
— % - hlunt-pointed 308,
—_ % = probe pointed 3038,
Knots, *granny- 17, 60,
— *proper method of tying, for ligntures 195,
— *gguare, or reef- 12, 17, 60,
— *Surgeon’s 18.

suspension splint

L.

Laparotomy 344, 348,

*Laryngotomy 536,

Larynx, *auterior view 337,

— injuries of 336,

* Lath-plaster dressing

* Lendplate sutures 22,

Leg, amputation of, in lowest third 227, 268;
in upper two thirds 225, 268

— bandaging of b3,

— *bathtub for &

— fracture of, dressings for: —
84; *Bell's splints 72;
splint 81;

(Pirogaff) 93.

*Bavarian aplint
*box for 11d; *glass
*hemp-plaster splint 85; *impro-
vised 70 ; * Mac Intyre’s splint 110 ; pasteboard
gplivt 77; *Peotit’s leg fracture box 110;
*reinforeed plaster of Paris dressing 90;
*Schener's leg-splint 111; * Schnyder’s cloth
splint 71 ; * sheet-metal splint 78; *telegraph-
wire splint 154; * wire splint 70.
*Lifting-frame, v. Yolkmann’s 117.
*Lifting, apparatus for 117.
Ligament, crico-thyroid, incision of 336.
Ligaments, *of ankle 312 —4; *elbow 302; *hip

528 *knee 318, 323; *shoulder 309; *wrist
293,

Ligature, direct (in the wound) 187.

— — *gpplication of the ligature 190,

— — bloodless method in 158,

—_— e ,» with blood , reser-

¥
vm'ri' 188,
— — for diffuse traumatic aneurism 188,
— — incisions for 187.
— indirect (Hunter), in the continuity of the
artery 181.
* aneurism-needle, mode of wsing 195.
*exposing and opening the sheath of the
artery 193.
*incision, making the 191.
" site of, for each artery 102.
indications for 191.
*igolating the artery with a probe 1846,
marking the incigion beforehand 191.
¥ geparating the cellular tissne 191.
square koot for ligature 195,
of the aorta 204; *axillary 200; *brachial
201; *brachial at the bend of the slbow
202: *ecommon carotid at the level of the
ericothyroid lignment 1963 *do. between the
heads of the sternomastoid 197.
. of the femoral, *hefore disarticnlation of the
hip (Larrey) ssm, do., *helow Poupart’s liga-
ment 206; *do., below the origin of the

|
|1

|
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profunda 207 ; *common iliac 204 :
iliac 205; internal iliac 205.

I,.ig:nt.ure, of the internal mammary 342; middla
meningeal 3363 *lingual 197: * popliteas] 208 ;
*radial, in upper third of forearm 20%: *do.,
above the wrist 203; * subelavian, above the
clavicle 198; *do., below the ciavicle 199,

— of the tibial, * anterior, above the middle of
the leg 208.

— of the tibial, *anterior, in the lowest third
of the leg 210.

— of the tibial, * posterior,
of the leg 209,

— of the tibial, *posterior, behind the internal
malleolus 210.

— of the ulmar, *in the uppermost third of
the forearm 203,

*external

above the middle

— of the ulnar, Fabove the wrist 203. x
= Ligatures, tying, with artery forceps hanging 13.
Light, artificial 352,

— "fl':t!nl gprivg-candlestick (Bavoth) 553,

— Fimproviged reflector 353.

— Fwax toaper 353,

*Lion-toothed forceps (Fergusson) 290.
Lithotomy position 349,

Litter, *extension dressing for use oo &,

(Esmarch) 121,

*Loins , handkerchief dressing for, (Roser] 685.

M.

*Many tailed bandage 51.

*Mask for inhalation of chloraform 143,

Massage 45, 536,

* Mattress-sulure 20,

Maxillary hl‘lﬂi’:ﬁ'z gunshot fractures of G2.

Mercury hichloride, see bichioride.

Metal (Sheet-) boxes instead of ice-bags 42,

— gplints of T4,

Mitella, see sling.

*Mitra Hippocratis 54,

Morphine with chloroformin anaesthesia 144,150,

— hypodermatic injections of 401.

Moss (Torfmoos) for dressings 26.

Muscles, ®attached to upper extremity of fi mur
527 —8,

— *attached to upper extremity of hamerus 307.

— division of, in amputations 230 .

— flaps of, amputation, *Langenbeck’s method
23%: oval methed 223 ; * Verduin’s method 223,

— *on radial side of wrist 204 —5; *ulnar side
993 : *of hip 325.

— guture of 2215,

N.

Naphthaline 38.

Narcosis, see anaesthesio.

ﬁeﬂ;, dressings for 62,

— *handkerchief dressings for 63,

— o 5 yp With pastaboard
aplint G2.

Necrosis, operation for 164,

Needle, *aneurism 195,

— Hapgedorn®s 166,

— Waolboerg's 166.

Needles 17.

‘{grw, *ulnar, behind elbow joint 307,

— *geiatie, at hip joint 325.

— suture of 166,

— stumps of, in amputations 227,

*Nose, bandage for od.

0.

Oakum 26,
Declusive dressing 25,
(hil-cloth 28,
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‘Operations by artificial light 352,

=. *sgurgeon’s dress for 3

-— #tahle for 7.

Oz caleis, *dissecting out the, in Syme’s opera-

tion 261,

= 'E:m ing the, in Pirogofi’s operation 263.

e gy LEnther's o 265,

= ; N 5y 3 the Le Fort-Bruns operation
67,

*Osteotribe, Marshall’'s 164,
Oval method, in amputations (Langenbeck) 223,
231, 233.
|

*Pad for tourniquet, improvised 182,

Paper, varnizhed 28,

Paralysis of disuse 202,

Parchment paper for fcebags 44.

Passive motion 202

Pasteboard splints 75; * for arm 75; * forearm
T6; *leg 77: moulded 75,

Paste-dressings, see starch-dressings.

Patella, *fractores of, handkerchief dressing for
(Major) 69.

Peat as a material for dressings 26,

Peatmoss, as a material for dressings 20,

Pelvis, support for, * Bardelehen's B0, 90; *Hs-
march’s 89, 90; *"'r"nlkmauu*q a0,

- ":‘11:1nl:lkurchl1:f dressing for G,

Periostenm, “detaching a flap, of in amputations
217,

— preservation of, in resection 288,

— suture of 228,

Permanganate of potash 57.

Peroxide of hydrogen 55,

*Phalangeal saw 227,

* Phlebotome (Loring) 212,

Phlebotomy 211.

Pig-bladders as icebags 44.

Pin, Carlsbad hare-lip pin 21.

— =gafety 6.

Plane, *inclined, adjustable (Esmarch) 42,

— #inclined, double 105,

Plaster, adhesive, Oroshy’s extension by 118.

— dressing of, for fracture of the clavicle 123
to 125,

— English 16

Plaster of Paris, bandages 85; application of
86 preparation of 55; *machine for making
B,

— *Bavarian splint of 84,

- =E'hr!-;}: for 85.

— *oridge-, or lath-dressing of, (Pirogoff), ﬁ:l-

— cream of, hardening 83; preparation of 33.
drl.-ssingra, application of 85,

— 0 * fenestrated 87, 01.

- e *interrupted, for elbow 94: *for
leg 935 *for resection of knee 94; *with
stirrups 94,
drezsings, * made with coarse sack-cloth 24,

r *re-enforcement of 87,
+ removal of 87.

- o *guspension of 92,
A waterproof 87,

*yrith bandare of Seoltetus 53,

— I‘Hlmrnhs suspension splint of, *for reseec-
tion of ankle 99; *of clbow 100; *of wrist
101.

— *hemp-splints of, for resection of knee
{Beely) 85,

*knife for removing dressings of 87,
removable aplint of G8, 00,

*shears for removing diesgings of 87.
*Watson's splint of 93,

— to restore when spoilt S4.

FPosition of patient in applying drossing $0-=2,
135, 278,

Pogition, treatment of injuries of limbs by 108,
Potash, permanganate of 37.

"‘l'l}lt’ﬂ lateral position 106.
Powder-dressings, antiseptic 39.

Pravaz syringe, se¢ hypodermatic syringe 351,
Preparation of dressings, see impregnation.
*Probe. block-1in, with wiper attached 161.

— *bullet, Nélaton's- 160,

— military 160.

Protective dressing 25,

— silk (Lister) 28.

*Pruning-shears, American 542

Pulse, in admmislmtmn of chloroform 144, 146.
¥ Pus-hasing 10,

— *kidneyghaped 12,

Pyo-pnenmo-thorax 540,

R.
Radius, fracture, of, *abduction splint for 73;
*dorsal splint for 74.
— *sawing off the, in resection of the wrisk
206

* Kaspatory 217, 289; *v. Langenbeck's 164.

* Beamer for bone 164,

Re-amputation 283,

* Bectum, drainage-tube and tampon for 348.

— gunshot injuries of 343,

“Reef-knot 17.

— "tied in a handkerchief G0.

Re-enforced plaster of Paris dressing * for arm

80 *elbow 93; *forearm 83; *thigh 84,

“Reflector, improvised 355,

Beflex of pnenmogastric under chloroform 146.

Resection of intestine 345, 546,

— of joints and bones, general rules 288,

— — ankle 310: *osteoplastic, through tarsus
315; *anbperiosteal (v, Langenbeck) 3105
dressings for, see under ankle.

— — elbow according to Hiter 304 ; * v, Langen-
beck 302: * Liston (T-incision} 300; partial
285 ; dressings for, zee under elboe.

—_— f‘nrenrm *lower 1='-|1.|:I=r of itz bones 282,

— — hip :1-'.'!4: anterior incision 329; * posterior
curved incision 321 ; *subperiosteal (longi-
tudinal incizion) 326; dressings for, see
tender hip.

— — knee 517; ¥anilerior curved ineision 317 ;
incizsion convex above 318; *subperiosteal
ilateral curved incision) 322; dressings,
see under knee.

— — *portions of the skull 331, 334.

— — ¥iib 542,

— — *scapula, glenoid process of 310.

— — shounlder 305; *old method 303; *sub-
pericsteal J08.

— — stump of bone, in re-amputation 283,

— — wrist, complete 297 ; for dressings, ses
under wrist,

— ¥ knife for 230; *probe-pointed 308,

— pariial {atypical) 157.

— *gaxw for 280, 200, 201,

— subperiosteal 288,

— total (complete) 16

Rpspirntlnn, url:tu,ml "+ Silvester’s method 148.

— in chloroform unm-ﬂt}mum 144, 146—7.

Retractors, *hlunt 152,

— *gloth, for goft pants in amputation 225,

— *improvised 152, 339,

— ®gharp 161—2.

— *atripz of brass for 280,

— wire for, in tracheciomy 339,

*Reversed bandage 50.

Rib, compound fractura of 340,

— "resection of 343,

Rongeur, * Hoffmann®s 331; * Liter's 331.

Kubber, see dndig-rubler.

Rushes, mat of, used as splint 126.

SELTEN



S.

*Bafety-pin &0,

Salicylic acid 37; powder 37;
glycerine-ointment 37.

— cotton prepared with 37.

Salt-solution, transfusion of 213,

*Banitary corps with straw mats 128,

Saw, *for amputation 224; *Butcher's 2245
*chain 290; *key-hole 290; *phalangeal or
metacarpal 227, 200; *regection 201; *small
227, 290; *Szymanowsky's regection 291,

Seab, wounda heal under a 39,

Seariflcation, multiple 155,

*Spiatic nerve 525,

*Senltetus, many-tailed bandage of 51.

Section, transverse, *of arm 244- 6; *elbow-
Joint 242 *forearm 338 —240; *leg 260 —271;
*thigh 275—7.

Sepkis, symptoms of, in wounds 151.

Sequestrotomy 164,

*Sequestrum-forceps 164

:B]w,m'u_.r * Ameiican praning-shears 342,

— *for plaster of Paris dressings 87.

Shoulder, *bloodless method applied to 178,

180.

inflammation of, *re-enforced plaster dres-

sing for 85.

— imnjuries of 255,

*ligaments of 309,

— *Resection of 305; *handkerchief dressing
for Gi—4; *old method (v. Langenbeck)
305; *subperiosieal 3« 8; *of scapula 310,

8ilk, Czerny’s autiseptic 16.

8kin, cuff-like flap. * formation of 218,

— *faps of, amputation by 218, 220.

incisions in, * for ligature of the arteries 192,

sy Operations, how made 191.

5y drainage 23.

1o restore respiration 143,

ointment 37;

Hh iy

— Btiln:'llﬂ.tiﬂl:} of,

— *guture of 228,

- transplantation of (Keverdind 13, 165.

Skull, *blood-vessels on internal surface of
336,

— injuries of 331,

— *trephining the 3354,

Slide, *Volkmann's, for fracture of the leg 120,

sling, ®iarge 4i; *improvised 130; *triangular
63; *emall B3,

Soft parts, *division of, in amputation 221,
223,

— Fretracting the, in amputation, to saw the
boue 226. .

Spiea-bandnze 51.

Spiral bandage 50.

Sponges, aitificial antiseptic 8.

— @t the dressing station L141.

— eleansing the 9.

Spoon, sharp 151.

Splints, *anterior, for resection of ankle,

v. Volkmann's 102

* Bavarian 84.

* Bonnet's wire-breeches 107.

* Eamarch’s wire-breeches for transport 107.

- - double-splints for resection of

the elbow 104.

* Esmarch’s sectional sugpenszion splint for

the elbow 104,

for the avm, pagteboard 76; wood 70.

*glbow, obtuse-angled 73,

finger 54,

forearm, *flap-splint 77; * pasteboard 76 ;

*Stromeyer’s right-angled 73; supination-

T4. :

— *hand, Stromeyer's 73,

*knee, Watson's 74.

— leg, *Bell's wooden 72; *emergency 70;

[ (1 |
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* pasteboard 77 ; lower extremity, * of cloth
T0; *glass 80; *tin 78; *wire 7.

Splints, for the thigh, * Bell's coneave wooden

72; *Desault-Liston's 118; * Gooch®s 70, 120;

* pasteboard 76,

for the upper extremity, *abduetion, for frac=

ture of radius 73; *dorsal, for same 74;

*plags 50; wire-netting 79, B0,

— improvised (emergency-gplings]), *of Aower-pot
trellis-work 127; *parts of the uniform 129,
130; *pasteboard 131 — 3; *rushes 126;
*gheet-zine  131; *straw 126; *telegraph-
wire 133; *twigs 1256, *weapons 129,

— materials for, — cloth 71 ; glass 80 ; pasteboard

70; plaster of Paris (ewhich see) 83; sheet

metal 78; starch-paste 81; wire 79; wood 70.

*modeled 72.

— "plaster of Paris suspensgion splint 92,

*gectional, for extension of thigh 123,

— *sthirap-, Esmarch’s, for resection of ankla

and wrist 103.

*wire-suspension 97 to 101, 134.

Splint-material, * Schnyder's 71; Esmarch’s 70,

Spray, *apparatas for (Richardson) 5.

— ecarbolie, nse in the Held 141.

#*RBgquare-knot 17; *with handkerchief 60.

Staff, grooved lithotomy- 34%.

Stagnation of blood aod lymph 2.

— wemons 49,

Starch-bandazes 51,

Starch-dressings 51; *removable 22,

Starch-splints =1,

*Steel nails for bounes 319,

Sterilization 50.

Sterilizing oven 30.

Stirrap bandace for the foot 68,

Stirrup-dressing 105,

*Strabismus-hook 358,

*Straps with Luckles, for splints 72, 120.

Fstraw-mats 126,

*Rtraw-splints 126,

#8iretcher, for lifting the injured 114.

¥ Stmﬂu-;'ﬂ"sr. cughion for fractureof the arm111.

Stump after amputations * by the eircular method
of Celaus 218; *hy circular skin-flap 2313
*conical 2835,

Styplies 167.

*Saupination splint 74.

*Buspension of the foot 43; *hand, vertieal
47—3; *lower extremity in a plaster dressing
S

— *wire for 93,

*Ruspension-splints 06,

Suspension of injured part 42, 92, 95—103, 131,
145,

Suspension splints, *improvised from telegraph
wire 88; *sectional, for resection of the
elbow 1057 *Volkmann's 42; *wooden %o,

fSuspensory-bandage, Unna’s 60,

Sutures, forms of, — *bead (Thiersch) 223
combined 23; continuous, or glover's 18;
*deep 20, 228; epidermis, of Dondera 55;
*fold 20; *hare-lip 21; *interrupted 17;
*lend-plate (Lister) 22 ; * mattress 20; * quillod
21; velaxing 28; sunken catgut 23; twisted 21,

— ¥*in amputations 298,

— muterinls for 17,

— of intestine 343; muscles 228; nerves 1663
|||_'|'i1|3|;1’_\-||||| 288 tendons 166,

Syneope, from chiproform 146.

Syringe, *hypodermatic 351,

== for transfusion 215,

T.

Tampon, *antigeptio, for wounds 167,
— *with draivage tube, for rectum 348,
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Telegraph wire, *splints of 98; *for arm 134;
*for leg 135.

Temperature, redoction of 42,

Tendons, *of dorsum of hand 298; *of knee,
internal side 322; *of long head of biceps
F06; of wrist 295—35.

- suture of 166G,

Testudo 55, 58,

Tlugll, ""ampuhuml of 275,

— o position of patient for
dressing afmr ays,

— *bloodless method applied to 178,

— *euehion dresging for amputation of 229,

— *glastic extension of, with Eamarch’ssectional
splint 122,

— *fractnre frf‘J donhble abduction u.-!im (¥ le:u;-:)
for 108,

— ¥ Desaunlt-Iaston splint for 118,

— % exteneion by weights for 119.

— *Gooch’s coaptation splints for 120,

— *re-enforced plaster dressing for 89,
ftransverse seclions of 273—7.

Tlmrm,m,enteai'i #4100

Thorax, *anterior view of 341.

*bandage for 57.

— *handkerchief dressing for G6.

Thumb. *disarticulation of 233,

Thymal 35.

Thyroid gland, retro-fazcial dissection of 338,

Tm-_. *disarticulation of great 252; *of fifth 253.

Toes, disarticulation of 250,

Tongue, *drawing it forwards in annesthesin 147.

— *forceps for the 147.

Torf=mons for dressings 24,

*Torsion of arteriss 14,

Tourniguet, * improvised club- 173; *improvised
11."'\&1- 172; *metal spiral spring (Esmarch)
186 7; *screw-171; ; “ironger-suspenders- 185,

Tri‘u‘.hoa, °nnler1u1 view of 337.

Tracheotomy 336,

Tracheotomy-tube, * Litex’s 338 ; improvised 350,

Transfusion of Llood 2135,

— *of salt-solution 2135,

Transplantation of skin 18, 155

Trellis, flower-pot, *as aplint for leg 126;
knea 521

*Trephine 333;

Trephining a:1.

*Triangle, Middeldorpfs 111.

Triangular handkerchief for dressings 59,

Tupfer, see wiper.

“Twigs, splinta of 125,

.
Urethra, rupture of 3560.
Urethrotomy, external 349,
Urine, infiliration of 349,

, 1—"'.
Varnished paper 28,
Yein, femoral, ligature of, * hefore disarticnlation
of hip (Larrey) 281,

* for

*mode of using 335,

T

A Hﬂl"FH.III:

Yein, median-basilic 202, 211, 213,

— *opening a, for transfusion 215,

— *popliteal , relations to wound in resection
of knee 510,

Yenesection, * dressing after 212,

— with lancet 211; with phlebotome 212,

Yomiting during chloroform anaesthesia 150,

W.

Water-proof materials for dressings 28,

Water-zlass dressings 52,

* Wax tu[n:-r B62.

Waxed-cloth 28,

Wet I.p-|llmu.iinlli., FEE COINDPEESES,

* Wipers, 9.11llbl."|ltiﬂ 8.

Wire-breeches, * Bounet’s 107,

- * Eamuarch’s 107,

*Wire mask for inhalation of chloroform 145.

* Wire-netting, splinta of 79, 80.

*Wire suspension splint for arm 134;
136,

Waood. zawdust of 26.

- aplints of 70.

Waood-waonol 25,

Woond-filire 2i.

Wounds, asmputation-, *uniting 227,

- cleanliness of 2.

— discharge of, removed
absorbed by dressing 25,

— dry trentmont of 1, 25

- injurious influences 1.
- eavities in 20.

contused and lacerated, of fingers G5,
- punshot, examination of 150,

healing under the scab 59,

suture of 17.

treatment of, open 41.

uniting edges of 16.

Wrist, disarticalation of, *by flaps 236;
radial flap 236; *circylar method 2355,
extengion of, *elastic 124; *by weights 125
1::j|_|:|"i|-.3 of 254

- *lignments of 203.
muscles aud tendons of, *radial side 29%;
*ulnar side 2045,
*pasteboard splint  for
surface 152,
plaster suspension splint for resection of,
* Ksmareh 103,

— plaster suspension splint for resection of
*Tiister 113.

— *resection of 297.

— *gection through 296,

*for leg

by drainage 19;

*‘hr

injury to palmar

Hl- L

Zine oxide of 39.
— *sheet-, splints of 131.

— e
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