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4 A SURGICAL HANDBOOK.

extension was applied to the leg with the effect, however, at first, of
increasing the pain in the knee. This treatment was kept up for
five months without doing any material good. During another
month, fly blisters were repeatedly applied, but also without effect.
The patient then went to Strathpeffer for two months, and says that
the waters there did her a great deal of good. Next summer she
repeated her visit to Strathpeffer, and the summer after that she
stayed at the sea-side, where she also got benefit. Since then she
has been at home, able for the most part to walk about and work a
little, and troubled with pain only when she did too much. Within
the last year, however, the knee has grown weaker and more pain-
ful, and for the last six months she has only been able to hobble
about with the aid of a stick. She has worn a splint from time to
time to keep the leg straight.

Previous Health.—Up to ten years ago she was fairly healthy,
although troubled from time to time with enlarged cervical glands.

Social History.—Except that she had been a good deal in-doors,
her mode of life was satisfactory.

Family History.—Father alive and healthy ; mother died in
childbirth eighteen years ago. She has four brothers and two
sisters alive and strong. One brother died of inflammation of the
lungs after three weeks’ illness. Two of her aunts, on her mother’s
side, died of consumption.

Condition on Examination (June 5th, 1890). —The patient is
a thin, fair, and delicate looking young woman, with a weary, tired
expression. She is confined to bed, or the sofa, but can walk a
few steps with the aid of a stick and the support of a friend.

Affected Part,—She complains of little or no pain when the
limb is at rest.

On Inspection.—The right leg is partly flexed, and lies on its
outer side. The knee is greatly swollen, especially at the inner side
and round the patella, and measures 2 inches more in circumference
than the left. The swelling is not abruptly marked off, and is
accompanied by no discolouration. One or two scars, the result of
some irritating application, are seen over the joint. The thigh and
calf muscles are greatly atrophied as compared with those of the
other side.

On Palpation.—The temperature of the right knee is felt to be
raised above that of the adjacent parts of the limb and of the
opposite knee. There is tenderness on pressure all over, especially
opposite the internal semi-lunar cartilage and over the outer tuber-
osity of the tibia. The swelling is soft and elastic but without any
definite fluctuation. The patella is fixed, and the joint cannot be
flexed or extended for more than about twenty degrees without much
pain. Distinct lateral movement can be produced, although it is
accompanied by considerable pain.

Respiratory System.—She has no cough, but over the aFex of
the left lung there is some dulness on percussion, and prolonged
expiration on auscultation, which gives rise to a suspicion of com-
mencing phthisis ; otherwise normal.
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as indicative of the state of the digestive system, should be looked
at from time to time. The late Mr. Syme’s favourite remedy in
liver and stomach derangements was a powder of rhubarb (grs. v.)
and soda (grs. v.) given once or twice daily before meals for a
few days; to this bismuth may sometimes be added with advan-
tage. Where the liver seems sluggish, a bitter infusion, with dilute
mineral acid and tincture of nux vomica, is useful. Iron is often
indicated by the anzmic state of the patient, and other remedies
may be required according to circumstances.

(2) Local Treatment.—The local treatment involves wound-
dressings, which are elsewhere considered (p. 19).

(3) Special Treatment.—(a.) In all cases of operation about the
anus and rectum, such as for fissure, fistula in ano, or piles, the
bowels should remain unopened for about two days, and be opened
on the third morning by castor oil or other mild aperient. The
free opening of the bowels before the operation, and the low diet
after it, generally suffice to keep the bowels from moving of them-
selves for some days. When morphia suppositories have been
given to soothe pain after the operation, the bowels will be still
more bound. It is better not to wait until the bowels move of
themselves, because by that time firm feecal masses will have formed.
These would be more irritating to the recent wound than the earlier
pai.sa%:: of a liquid stool. An enema is necessarily contra-indicated.

t sho
the neighbourhood of the urethra, are apt to cause retention of urine
by reflex spasm of the constrictor urethree. Some surgeons on this
account pass a catheter at the end of the operation, and in any case
provision must be made for drawing off the water within eight hours
of that time, and for repeating the proceeding if need be.

(6.) The treatment of the bowels after the relief of a strangu-
lated hernia, whether by taxis or by operation, is a matter of
dispute. Some surgeons invariably administer opium or murphia,
and keep the patient on low diet, to prevent any motion of the
bowels for a week or ten days. This is done to insure rest for the
injured and probably inflamed bowel, and may in some cases be
necessary. Other surgeons act on the principle that if the bowel be
inflamed, its peristalsis will be thereby checked, so that unless local
pain or general restlessness call for the use of opium, it may be
omitted, and the action of the bowels left to nature. The latter
seems the more rational plan, and is the one which we advocate.

Where it is known that the bowel itself is injured, efforts will, of
course, be made to ensure absolute quiet for the injured part, opium
or morphia continued for a week or ten days, and the patient fed by
nutrient enemata, supplemented only by small quantities of fluid
food given by the mouth. :

(¢.) After Ovariotomy, or other intra-peritoneal operation, the
general indications are to keep the parts at rest and avoid sickness.
It is not, however, necessary to deprive the patient of all fluid. In
fact, the more fluid the patient absorbs the less the risk of shock and
the suffering from thirst, and the greater the elimination by the ex-
cretory organs. Should sickness, however, persist, water may be

uld be remembered that operations upon the anus, and in -
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but also opens up the glottis effectually. It is best accomplished, if the
patient’s ankles are already secured, by tilting the table, or by the
operator mounting a chair, and placing his left leg on the table, while
he lifts the patient and lays him across his left knee, so that the chest
and head are dependent. The chloroformist pulls out the tongue and
begins artificial respiration, while an assistant injects ether or strych-
nine hypodermically, and makes himself generally useful, If air
passes freely into the lungs, we do not lose hope, but persevere with
artificial respiration.

It will be noted how much can be learnt by watching the aspect of the
patient’s face. The pallor of syncope and sickness, the congestion of
respiratory embarrassment must be well watched, in contrast with the
normal colour of the lips and ears. To sum up: we expect that no
operative procedure whatsoever should take place till the patient is fairly
““under”; that as soon as he #s under—as evidenced by the muscular
relaxation, cutaneous insensibility, and loss of conjunctival reflex—the
anaesthetic should be at once removed ; and that in the event of any
respiratory trouble arising which is not a# once relieved by pulling forward
the chin, or by forcible traction on the tongue with artery-forceps, the
alarm should be given, and artificial respiration promptly begun, with
the patient's head and shoulders well lowered (Fig. 34a). '

hen extensive operations have to be performed in the region of
the mouth and jaws, the patient's sufferings are mitigated, and less
chloroform is required by mixed narcosis; § to # gr. morphine is
given hypodermically twenty minutes before chloroforming. Moreover,
the operator may be greatly assisted by the patient’s ability to clear his
mouth while still remaining insensible to pain.

Junker's apparatus is serviceable for the continuous administration of
chloroform during mouth operations. The vapour may be pum
along a tube into the throat, or the modified Mason's gag, with its hollow
handle, for connection with Junker's inhaler, may be found still more
convenient.

Chloroforming to facilitate further operative procedure after a pre-
liminary tracheotomy. To one end of a short piece of rubber tube
attach a filler, to the other the inner tracheotomy tube. Chloroform is
poured on a piece of lint at the bottom of a tumbler, the tracheotomy
tube inserted, and the filler held over the tumbler. The shorter and
larger the tube the greater the ease in breathing.

ertain disadvantages are apt to attend the administration of chloro-
form in small rooms with exposed gas or paraffin-oil lights. A decom-
position of the vapour takes place and intensely irritating chlorine pro-
ducts are formed. On one occasion where the room was heated by a
small oil stove, an operation had to be hurriedly concluded, on account
of the discomfort caused by the compounds liberated from the chloro-
form, and the patient had an attack of bronchitis in consequence.

The well-known inflammable nature of ether also calls for caution
when it is used by night, or in proximity to a naked light or glowing
cautery. All operation theatres should have covered or electric illu-

" mination.

(2) Bther is held in favour as the safer anmsthetic by many
surgeons, notably so in England and abroad. It would a 3
however, that in this respect its virtues have been exaggerated, and
fatalities during its use are not extremely rare, as is shown by some
American writings and recent German statistics.
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act as syphons. A mackintosh cloth must be arranged to carry oft
the superfluous fluid. Antiseptic *‘ poultices” consist of cloths
soaked in such antiseptic fluids as are used for baths or irrigation.
Evaporation is prevented by having the cloths surrounded with
waterproof. It will be noticed that the chief difference between
antiseptic poultices and irrigation is that in the latter the part is
chilled by the free evaporation which is permitted. If there is much
inflammation this is an advantage, but if there is any tendency to
gangrene the cold will hasten it.

(3) Punctured Wounds (é.e., those in which the depth of the
wound is out of proportion to its other dimensions), owe their danger
to risk of hzemorrhage, in the first place, and to sepsis and confine-
ment of discharge, in the second. Should there be reason, from the
appearance and condition of the patient, from the state of the parts,
and from the probable direction of the wound, to fear heemorrhage,
the surgeon should try temporarily to control the circulation in the
part, and after enlarging the wound to find and secure the injured
vessel. In an inaccessible region, such as the chest, rest, quiet, cold,
and internal styptics are alone available. 'When rise of temperature,
pain, and other signs of inflammation render the advent of sepsis
probable, free incisions and drainage are indicated.

In ordinary cases, punctured wounds may be treated like compound
fractur 's—7.e., with the view of rendering and keeping them aseptic.

(4) When tendons are divided they are drawn up by tonic mus-
cular contraction, so that the ends become widely separated. They
should, however, be united by chromicised catgut sutures. When
there is any difficulty in finding the drawn-up ends, they will be
readily brought into view by bandaging from above downwards,
while the limb is at the same time placed in the position which
relaxes the tendons most.

(5) Nerve Injuries.—When a nerve is completely divided, the
muscles supplied beyond the point of section remain powerless until
union takes place. The expected sensory disturbance may be com-
plete, or it may be only partial, or even non-existent, because of
abnormal distribution or anastomosis, As the result of loss of the
nerve stimulus, the muscles su]i‘plied by the divided nerve begin to
degenerate rapidly and shrink., In recent wounds, the severed
nerve-ends should therefore be carefully sought for and sutured
together with fine chromicised catgut. With a fine needle two
sutures should be passed at right angles to one another, each trans-
fixing the nerve and sheath about !4 of an inch from the cut surface
of each portion of the nerve. A few extra stitches may be used to
draw gaping parts of the sheath together, but the fewer the stitches
in the nerve itself the better (Bowlby). Subsequent restoration of
function ensues. In old-standing cases, the longer the secondary
suture is delayed, the less likely is it to be completely successful—
the first sign of repair is return of motor power.

Pressure paralysis, as, for instance, the wrist-drop, due to inter-
ference with the musculo-spiral nerve in the axilla from the use of
a crutch, yields to massage, electricity, and superficial stimulation.

(6) Burns and Scalds may be considered together as being both
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have devised to stop bleeding in wounds, whether it occurs at the
moment of injury, or during the after-process of healing.

Stated in general terms, every method of arresting Haemorrh
(““natural” or **artificial”) involves (1) an immediate blocking
of the vessel’s mouth, by some mechanical obstruction not involvi
minute tissue changes; (2) a sealing of the end or ends of the
vessel by plastic lymph, becoming afterwards (by a larger prepon-
derance of cells and the development of capillary blood-vessels)
granulation-tissue ; and (3) a process of cicatrisation, by which the
ends of the vessel are firmly closed by permanent and fully formed
tissue.

Although, for convenience of description, these stages are separately
described, it must be remembered that they pass insensibly into one
another and, so to speak, over-lap. From the moment that the vessel
is wounded, and the mechanical obstruction is applied to preserve the
- patient’s life, the vital processes which produce the second stage begin
to act, and probably long before the whole mass of granulations has
been fully developed, parts of it have begun to form the final cicatricial
tissue. As the conditions brought about in the two later stages belong
to processes which involve active changes in the tissue themselves—
processes which, for want of a better word, we may call vital—it i1s not
unnatural to expect that these two stages will be very much alike under
all circumstances, and in whatever varied ways the conditions nec
to the first stage may have been brought about. And, indeed, the
more accurately the processes involved in the healing of vessels are
studied, the more distinctly does this come to be recognised.

Leaving aside here the discussion of the many abstruse questions
included under the general terms in which the two later stages have
been stated, we may return to the first stage, and see how its
conditions may be carried out. :

The *¢ Natural” Arrest of Hemorrhage.—If we confine our
attention to Arteries, in the ‘ Natural ” arrest of Heemorrhage—z.e.,
in the cessation of bleeding which occurs when the parts are simply
left to nature—the details of the process vary somewhat according to
whether the vessel be cut only partially or entirely across. In the
latter case, the artery contracts at the point of division, and at the
same time retracts within its sheath in virtue of the state of elastic
tension in which it normally lies. The blood, as it spurts from the
open mouth of the vessel, dellljosits itself in the form of blood-clot,
partly in the now empty sheath, and partly in the surrounding tissues
of the wound. This clot gradually increases, forming layer by layer
from the blood as it flows, until, if the vessel be a small one, say, a
digital artery, the external plug so formed, in addition to the con-
traction of the coat, stops the bleeding. Should the vessel be a
large one, say, the femoral, the current of blood will sweep away
any clot that forms, and the patient will rapidly bleed to death,
unless other aid be at hand to save him. Again, should the vessel
be a medium-sized one, say, the radial, although the clot will be
swept away at first, the rapid loss of blood will cause fainting, and
during the period of enfeebled circulation which exists while the
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The second knot may then be made, and a third, if necessary.
Although a single turn is generally sufficient, a double turn, although
more difficult to tighten, lessens the risk of slipping before the second
knot is made, and may sometimes be needed. From time im-
memorial, the reef-knot has been advocated as imperative lest the
thread should slip, and it ill becomes us to discredit this practice,
We shall only say, however, that sailors prefer the ‘“reef”-knot
(Fig. 23) to the ““granny” (Fig. 24), less because the former is more

Fig. 23.—The Reef-Knot. Fig. 24.—The Granny.

secure, than because it can be pushed out and undone more easily.
The difference between the two knots is in the second twist. If each
end, after being twisted round the other once, be brought back on
itself past the other before being twisted a second time, the ‘ reef”
will be formed. If they crossed over at once, the ‘‘ granny” will be
the result.

Two simple ways of ensuring the constant formation of a reef-knot
are illustrated by the figures 22 and 25 respectively, where the
operator is supposed to be looking at his own hands. In each
method the work is done in the same way by each hand alternately.
To begin with, the ligature being held in the right hand is passed
round the forceps to the left hand. In the method shown in figure
22 the right hand is prone as it grasps the ligature, the free end of
which points to the left and is at the radial side of the right hand {a).
The right hand is then supinated, but in such a way as to keep the
ligature still pointing to the left. Next the left hand brings its end
over that in the right hand and places it between the fore and middle
fingers of the right hand which then grasp it (4). The left hand
then lets go its own end and grasps the other one. In this way the
ends of the ligature change hands. The right hand then draws on
the end which lies between its index and middle fingers and pulls it
through so as to form the first stage of the knot (¢). The knot is
tichtened by the ligature being firmly held by the ring and little
fingers of each hand while it is guided over the forceps and strained
transversely by the forefingers (). At this stage the forceps are
taken off by the assistant so that the knot may be fully drawn in.
When this has been done the second stage of the knot is begun by
the left hand grasping its end of the ligature exactly as the right
hand originally did (¢). After this the process is the same as before
only with the left hand replacing the right and zice versd.

In the method shown in figure 25, the right hand is supine as it
grasps the ligature, the free end of which, also pointing to the left, is

now at the ulnar side of the hand (4). The right hand now remains
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Cautery.—The actual cautery is thus a most powerful styptic, as
it, when properly applied, shrivels up all the tissues into a hard mass,
The greater the heat, the more rapid and the more superficial its
effect ; so that if a blunt-edged blade be used white-hot, the vessels
bleed nearly as much as if they had been cut across with a s
knife ; while if a dull-red or black heat be employed, the progress is
slower, but the shrivelling and occlusion of vessels complete.

Pacquelin’s thermo-cautery is used where vascular textures not
easily accessible have to be divided (Fig. 26). It is also of service in
searing the skin, or otherwise, where the actual cautery is required.
In using this instrument, the knife must be heated to redness in the
spirit-lamp before the benzoline vapour is blown in, otherwise the
knife is only cooled by the cold blast.

The galvano-cautery is advocated for cutting through the vascular
base of polypoid growths, where direct access to the divided vessels
is impossible, as in the removal of a fibrous polypus from the naso-
pharynx. From what has been already said, the advantage of using
the wire at a dull-red heat will be apparent, but it has been found
somewhat difficult in practice to regulate the heat.

Cold.—From almost time immemorial, cold has been used to check
bleeding, and there is not the slightest doubt that cold does constrict
blood-vessels. The effect of prolonged cold in producing pallor of
the skin is well-known, and probably was the clue that first led to
its application to bleeding. Milne Murray’s experiments seem to
indicate that the direct application ef cold to bleeding parts induces
a constriction at first, which rapidly passes off ; but since prolonged
cold to the extremities seems undoubtedly to maintain pallor, it is
probable that some of the special effects of cold upon the skin
depend upon its action through the nervous system.

hen a lowered temperature is desired, we rely on two methods
of obtaining it—ice, for direct and indirect effects, and ezaporation,
for indirect effects only. The former may be applied in an ice-bag,
one third filled with small pieces, or it may be used to cool water
which is then circulated in Leiter’s tubes, or dripped by irrigation
over the part, or, if more convenient, a cloth may be wrung out of it
and laid over the part. Should cold injections be required, the ice
may be put in the water or lotion.

The great physical fact, that evaporation requires heat, and that fluids
will abstract the heat they want from surrounding parts, in order to
evaporate, is often turned to account when a low temperature is wanted—
e.g., a wet cloth laid over the skin, and allowed to evaporate, will chill
the part it lies on, hence the risk of wet clothes. If fluids which
evaporate more quickly than water be used, the cold will be so much
the greater ; hence the use of alcohol and solutions of carbonate of
ammonia in evaporating lotions (see Agpendiz). One of the most volatile
of available fluids is ether. 'When the evaporation of this is hastened
by a blast of air, the freezing-point is easily reached,

Cold, as a hzmostatic, is chiefly recommended for hzemorr
in internal organs at some distance below the surface—such as in
suspected haeemorrhage from the brain. The cold must be so applied
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be attained by such proceeding are these : either (1) To add fluid to
the circulation, and so give the heart something on which to con-
tract ; thus to enable it to utilise the blood which always remains in
the veins after bleeding, and to stimulate absorption (water or saline
fluids) ; (2) to add also nutriment to the 1:rI<:u::;§l (blood or milk) ; or
(3) to add to it, besides fluid and nutriment, red blood-corpuscles,
which will be functionally active as respiratory agents (blood).

Of these, while the second is of doubtful value, and the third of
doubtful possibility, the first is unquestionably possible, and is often
all that is required to save life, especially after sudden heemorrhage.
The effect produced has been called the *‘dynamic” effect. Aseptic
(boiled) water at blood-heat, injected to the amount of about 13 litre
(2% pints) has been found sufficient in an apparently desperate case
of post partum hzmorrhage. A warm # per cent. solution of
common salt in boiled distilled water (about a drachm to the pint)
would be preferable to plain boiled tap water. Various other saline
solutions have also been recommended ; but it would be difficult to
prove their practical advantage over a § per cent. solution of common
salt. Where shock is great adrenalin solution should be added
(from 1-20,000 to 1-100,000—i%.c., from I oz. to 1% drachms
of the 1-1000 solution to 20 ozs. of normal saline solution).
Where the patient’s system is depressed from want of food from
any cause, 5 per cent. of glucose has been added, by Lennander,
to the normal saline solution with apparent advantage.

Apparatus Needed for Saline Infusion.—A nozzle of glass or
metal, for tying into the vein, and a piece of tubing to attach it to
a small glass funnel raised 2 feet above the opened vein. Some
prefer a syringe. The end of the nozzle, if cut obliquely, will enter
the opening in the receiver’s vein more easily. A metal nozzle,
with bulbous end, is strongly to be recommended.

Mode of Procedure.—(a.) /n /nfusion of Waler or Saline Solu-
tior.—First retard the circulation in the limb so that the veins may
be distended and a suitable vein selected. The median basilic vein
is generally chosen, but it may be irregular in size or position.
Inject cocaine and adrenalin locally, or freeze the site of the incision
(p- 20). Then expose with scalpel and forceps the vein selected.
Pass a double catgut ligature under it. Tie the distal one to
prevent bleeding. Now fill with saline fluid the previously steril-
ised and warmed funnel, to which the similarly prepared nozzle
has been attached. Clamp the tube near the nozzle to ensure
that it keeps full of fluid, and entrust it to an assistant. Nip u
with forceps a piece of the coat of the vein, and incise it wit
knife or scissors. Enter the nozzle and secure it in the vein with
a single twist of the proximal ligature. Before releasing the clamp
compress the vein just beyond the nozzle. Now release the clam
and shake the apparatus while holding the funnel vertically. If air
has got into the nozzle it will ascend. Should a syringe have been
used the piston should be slightly drawn back before the fluid is
injected. This withdraws any air that may have got in. Having
now excluded air, release the pressure on the vein and allow the
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peculiar, and may have relation to heat-centres, more especially since
very low temperatures (85° F.) have also been observed in connection
with some spinal and cranial lesions. On the second and third day
after most injuries, even although subcutaneous or aseptic (as, for
example, simple fracture), a rise of one or two degrees often takes
place, and the same phenomenon attends on aseptic wounds. This,
then, gives no cause for anxiety. It may be due to some waste pro-
duct circulating in the blood; but we are in the dark as to its precise
origin. A very different rise follows the advent of sepsis. This
shows itself generally by a marked and increasing rise of temperature,
which, however, gradually falls 'as granulation advances, and the
wound no longer absorbs. Where abscess forms, rigors may take
place with marked rise.  If constitutional blood-poisoning develops,
the temperature may vary from the regular nocturnal increase of
hectic to the more erratic jumps and relapses of pyzemia. When
tension is associated with pain, as in whitlow and orchitis, increased
heat is also present, and this abates at once on removal of tension.

A rise of temperature is of graver import in the aged than in adults,
and in adults than in children. Where 104° is reached the prognosis
is always guarded, if the temperature does not speedily yield to
treatment. The conditions of shock and loss of blood always give
rise to low temperature. The advent of erysipelas is often indicated
by a rise of temperature before other symptoms have appeared.

Treatment.— We may look upon the most serious accelerations of
‘Pulse and temperature in surgical cases as generally due to wound-

ever—i.e¢., a true septic absorption—and therefore preventible. The
treatment where this fever occurs, then, is—not so much to lower the
temperature by the administration of drugs as—to stimulate the
patient, and enable him to combat the poison he has absorbed, and
to prevent the entrance of more. Stimulants and strong cardiac
tonics are therefore desirable, until the purification and free drainage
of wounds amend the local condition. When wounds have become
distinctly septic, and general blood-poisoning ensues, the best treat-
ment is to remove all the stitches, and purify the wound-surface. In
some cases, the part may even be removed entirely, as, for example,
in pyzmia or septic gangrene, where amputation may save the
patient’s life. Irrigation, free drainage, and pure air are necessary.
The rise of temperature due to local tension and pain may subside
under the soothing application of an ordinary or antiseptic poultice
to the part. If the condition persists, free incision is indicated,
more especially if pus has formed. The urethra and bladder often
exhibit most interesting phenomena in regard to rigors and fever in
their reaction to instrumentation. A great rise and rigor often
follows the passage of a catheter in some individuals. This is
obviously nervous in origin, and may be antagonised by the use of
cocaine and morphia. Again, there may be no trouble till the
patient makes water. This is sometimes followed by a rise due to
the absorption of some alkaloid from the urine. Finally, the urine
itself may become infected from a dirty instrument, and from this a
true catheter-fever, septic in character, due to absorption, may follow.
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themselves, but the former, only appreciated by experience, are apt
to be unheeded until the time for their possible remedy has gone.
Under the head of ‘‘emergency’ cases we wish, therefore, to allude
briefly to the diagnosis and treatment of cases involving both classes
of danger.

(1) Retention of Urine, almost invariably found in men. If
recent, causes great pain and feeling of distention, and demands
relief by the patient’s symptoms no less than by the dangers which
threaten him. After a time, however, the spasms subside, while the
bladder goes on dilating. In some cases, the obstruction may
this time have subsided, and then the chief symptom will be that of
constant dribbling from an over distended and almost completely
paralysed bladder.

If unrelieved, the pressure, aided by ulceration behind a stricture,
may cause a rupture of the urethra, and extravasation of urine into the
perinzeum, or, with only a slight blow on the abdomen, a still more
serious pelvic, or abdominal extravasation from a rupture of the bladder.
Sometimes suppression of urine, and urzemic poisoning may occur,
from backward pressure upon the kidneys, or there may be a long
standing after-paralysis of the bladder.

The cause of the retention may be anything that obstructs the canal
of the urethra—whether stricture, enlargement of the prostate,
inflammation or abscess of the body of the penis, urethral calculus,
or spasm of the constrictor. (Retention due to primary paralysis
of the bladder is a serious symptom of a more extensive paralysis.)

The diagnosis of the refention is made by percussion and palpation
just above the pubes, taken together with the previous history. The
distended bladder can often be made out as a fluctuating tumour,
reaching even as far as the umbilicus, and can be felt from the
rectum. The diagnosis of the cause of the retention will vary with
the conditions which produce it, thus:—

(a.) Retention jfrom Stricture of the Uprethra.—Here we have
generally the history of a gradually diminishing stream with painful
and frequent micturition, following sooner or later after gonorrhcea
or an injury to the perinzeum ; exposure to cold, or a bout of drinking,
may determine the complete obstruction. By passing the finger
gently along the urethra from the outside, the amount of callous
thickening in and around the tube can be recognised.

When an urgent case of stricture is brought to hospital, the patient
should have a 1 or 4 gr. morphia suppository, and should be made
to sit in a warm hip-bath. %hile sitting in the bath he may some-
times be able to pass water. If this fails he should be put to bed
before any effort is made to draw off the water.

Treatment. Having gently ascertained the amount of bladder
distention, the house-surgeon, after cleansing the meatus and glans
penis with an antiseptic lotion, may begin by injecting down to the
stricture about two drachms of § per cent. solution of cocaine to
which an equal quanti}y of adrenalin solution (1-1000) has been
added. He then disinfects a medium-sized catheter by synngal.:g
with 1-20 carbolic acid, or with boiling water if it be metal;
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have more confidence in gently pushing the instrument on. After
great difficulty has been met with in passing an instrument, it is
often well to tie it in for six or eight hours, or at once perform
external urethrotomy.

When the smallest instruments have been tried in vain, and if the
symptoms are not very urgent, the patient may be again put into a
warm hip- or general bath. The urethral injection of cocaine and
adrenalin may also be repeated. He may then be able to pass urine
himself, or the next attempt with the catheter may be successful. If,
however, the symptoms are urgent, an effort to pass a catheter under
chloroform should be made, and, if unsuccessful, the bladder should
he aspirated just above the pubes. If cystitis has been present
aspiration may cause cellulitis in the track of the needle, but this is
a risk which must be faced in very bad cases.

- With aseptic urine the method is harmless, it may be repeated with-

out hesitation over and over again (during five weeks it has been done
regularly), and by removing the distention, it at the same time often
relieves the spasm which complicates the stricture. The patient can often
make water afterwards without assistance, or at least the surgeon's
trouble is much relieved.

In retention from other causes also, where urine is probably aseptic,
aspirate above the pubes in all cases of urgency and difficulfy. Should
there be no exhausting bottle at hand, a vacuum is easil duced
by first heating and then cooling a bottle with a tightly-fitting cork,
perforated to transmit a connecting-tube. At the same time, negative
pressure is not really required; an aspirating-needle, or fine trochar,
is sufficient, and involves no danger so long as the surgeon sees that
the intra-bladder pressure is naturally present, or is maintained by
the hand over the abdomen until the needle is withdrawn. Where the
bladder-wall is thick and hard from old standing inflammation, it tends
to keep in a semi-contracted state ; if compressed beyond this, it expands
again at once like an india-rubber ball; and would draw air and
organisms into the bladder, if the compressing hand were relaxed while
the tube was patent.

(6.) Retention from enlarged Prostate is most frequent in old men,
but otherwise from previous history might be mistaken for stricture.
Except where the middle lobe is enlarged alone, and towards the
bladder, a finger in the rectum feeling the prostate will generally
make the diagnosis plain, Should the nature of the retention be
doubtful, the passage of a large instrument will remove the uncer-
tainty. No obstruction will be felt until the prostate is reached, and
there the difficulty, and a serious one, will be met with. To obviate
the alteration in curve of the urethra due to the enlargement, which
may be lateral as well as from below, we may use (1) a soft catheter
with a ““coudé” or “bi-coudé” end ; (2) a metal instrument with an
extra large bend ; or (3) a well-curved gum-elastic catheter with
stilette, passed down to the obstruction. If the catheter be gently
pressed onwards while the stilette is being withdrawn, the point of
the former will be raised up and may be so guided past the obstacle
into the bladder.
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When the parts are severely bruised and crushed, the impossibility of
saving them will be evident. In others, however, the matter may be
difficult to settle. Caures for anxiety are, the absence of pulsation in
the main vessels below the seat of injury, or of capillary circulation,
illustrated by pressing and relaxing any vascular part; extensive stripping
off, or undermining of the skin, great comminution of the bones, and
a pulpy bruised state of the muscles, even though the skin seem fairly
natural. The elasticity and Eliability of the skin will permit of an almost
complete pounding and crushing of the deeper textures, without external
marks being visible, at least at first. However, the vitality of the skin
may be so injured by stretching and bruising, that it will afterwards die,
although at first it looks only a little pale or livid. The patient's con-
stitution will also have to be considered. @£'With a vigorous patient,
especially if below middle life, efforts to save a limb may be made, which
it would be unwise to attempt with a broken-down or elderly patient.

(7) Injuries of the Eye.—(a.) Foreign bodies on the surface must
be removed from the conjunctiva at once. If loose, and not im-
mediately apparent, they will be found beneath the upper lid,
which should be everted as follows :—

Direct the patient to look down to the ground ; lay hold of the
margin of the upper lid (or of the eyelashes), and draw it down, and
away from the globe ; then, placing a blunt pencil, or the flat handle
of a pocket-knile upon the upper part of the upper lid to steady it,
rapidly fold the lid upwards, and it will become everted. If, while
it is held thus everted, the patient looks down, the upper angle of
the conjunctiva can be easily explored, and any foreign particle
picked off or wiped away.

Should a small particle of stone or metal have lodged in the
surface of the cornea, constituting a ‘¢ fire,” it must be very care-
fully removed with a spud, the cornea having previously been
rendered insensible with a few drops of cocaine (4 per cent.) The
greatest care must be taken to avoid unnecessary injury to the
corneal epithelium in this process.

(4.) Wgera the eye has been cut, any escape of the vitreous humour
is serious. One of the immediate risks in cuts of the eye-ball is a
prolapse of the iris ; therefore, if the cut should be at the centre,
the pupil must be dilated with atropia; whilst, if it be at the margin,
it must be contracted with eserine. A dry pad and bandage must
then be applied on the closed eyelid. It is not usually necessary to
do anything further at the time, unless the corneal cut should gape
very widely, when it may be drawn together with a fine stitch.

%} Lodging of Needles beneath the Skin.—This is a common
accident, and often causes greater anxiety to the patient than the
slight risk involved can account for. If the needle cannot be either
seen or felt by the surgeon, no operation should be undertaken until
the Rontgen rays have been called into play to reveal its exact
locality. In a suitable case, begin by rendering the part bloodless,
then anzesthetic, either by freezing with ether, or by injecting cocaine.

Next, incise the skin over the foreign body, and use the end of
the dissecting forceps as a probe, first to detect, and then to remove
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by observing the movements of the thorax, and noting the amount
(if any) of the sucking in of the unsupported portions of the thorax,
such as the intercostal spaces, inter- and supra-clavicular notches
and upper part of the abdomen, and by determining its relative
amount on the two sides. Next, we must localise the seat of
obstruction, if present ; for should it be below the upper part of the
trachea—unless a removable foreign body—surgical interference will
be useless. By auscultation and percussion we can make out
signs of obstruction or disease in the air-passages within the lung.
Inspection through the mouth and examination of the neck wi
show the condition of the pharynx, and sometimes indicate that of
the larynx. Where the larynx itself is involved, the laryngoscope
may be needed. Laryngeal obstruction is generally worst in in-
spiration, and causes crowing sounds. When both the larynx and
the parts below are at fault, we must determine which is most to
blame, comparing the manifest dyspncea with the laryngeal and
thoracic sounds. An indication may thus be gained, but precision
is difficult to attain.

Supposing the obstruction to be at the glottis, the treatment will
vary with the cause and with the views of the operating surgeon.
Some of the more frequent causes of obstruction are :—

(a.) Swelling of the Fauces and Glottis.— As the result of a burn—
a child having tried to drink scalding tea for instance. It is difficult
to say to what extent the swelling will go in any one case.
Efforts should be made to limit it by giving the patient ice to suck,
and applying cold continuously to the outside of the throat, and by
scarifying the swollen fauces. Tracheotomy should be postponed as
long as possible ; but provision for it should always be at hand, as it
may be required at a moment’s notice. In any case, while dangemus
symptoms last, every draught of cold air should be excluded from
the patient, and steam from a bronchitis-kettle constantly plied
round him.

(6.) Croup and Diphtheria.—These may be classed together, for
although well-marked examples of each are distinct from one
another, many cases are very doubtful. The points of distinction
are considered to be the following :—viz., that ¢»oup is a local inflam-
mation and swelling of the larynx, with spasm of the glottis. It
kills with dyspncea alone. When the local obstruction is removed,
improvement is rapid. Di#phtheria, on the other hand, is (in the
later stages at least) as much a general as a local disease. It is
recognised to be due to a specific organism (Lcefler’s bacillus) which
tends specially to grow on the mucous membranes of the fauces,
larynx, and trachea, and causes the formation of a false membrane
like wet wash leather., This, when removed, often leaves a raw
surface, but not always. Formerly, cases with merely membrane
were considered as membranous croup, and those with sloughs, as
diphtheria, but no such distinction is now drawn. The organism,
besides causing obstruction to respiration by its local action, sets free
virulent ptomaine poisons which are absorbed ; hence, in bad cases,
it causes a general poisoning and depression for which local symptoms






84 A4 SURGICAL HANDBOOK.

(d.) Foreign Body in the Pharynx.—An obstruction by a piece
of meat is generally remedied by withdrawing it, or pushing it
down with the finger. Sometimes a hard body lodged in the
cesophagus (below the larynx) may interfere with resgiratiun, by
pressing forwards into the unprotected part of the trachea. These
rarer cases will require special treatment.

(e.) Foreign Bedy in the (Esophagus.—Many foreign bodies, even
of large size, when swallowed pass down to the stomach, and are
discharged per anum. They may stick in the cesophagus, however,
and either cause difficulty in swallowing, or involve risk by ulcerating
through the cesophagus into the aorta or air-passages. Sometimes
they lodge in pouches of the mucous membrane, and remain for a
long time undetected. If inspection of the fauces and examination
with the finger reveal nothing, a probang may be passed down the
cesophagus. (Esophageal forceps should be of two kinds, with a
lateral grasp, and with an antero-posterior grasp, If a foreign body
be felt in the upper half of the passage, long forceps may be tried,
to grasp and remove it. Where there is doubt as to the position of
a metallic foreign body the X-ray screen should be used. Should
this endeavour fail, cesophagotomy will be indicated.

For Fish-bones and other irregular bodies, the umbrella-probang
is useful (Fig. 32). This, while closed, is passed beyond the
intruder, and then, when opened, is withdrawn. Frequently it
brings with it the foreign body entangled in its meshes.

For Coins, the coin-catcher (Fig. 33) is useful—a gag must be

- :

e

e

Fig. 33.—The Coin-catcher.

used to keep open the jaws. The coin-catcher being passed, is then
carefully withdrawn. If the coin comes too, the operator must be
ready to guide it past the epiglottis with his left forefinger. It is
apt to slip off the coin-catcher at this point, and either stick at the
epiglottis or be swallowed again.

Artificial Respiration may be necessary after the obstruction to
the breathing has been removed in any of the above cases.

In asphyxia, generally, for several minutes after breathing has ceased,
the heart continues to beat. So long as it does so, the prospects of
restoration by artificial respiration are good. When the heart's action,
however, as well as the movements of respiration, has stopped, the
chances are very small. Although Milne Murray has shown by experi-
ment that #z animals animation may be restored by artificial respiration
after both pulse and breathing have ceased, clinical experience proves
that 7z man the prospects of recovery under similar circumstances are
by no means so good.

Many methods of artificial respiration have been proposed, the
object in all, however, is to alternately increase and diminish the
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antimony (with great depression), digitalis, lead, colocynth,
colchicum, and phosphorus.

Nature of the vomit, if any.—Bloody and coffee ground in irritant
poisons. Black or dark green, luminous in the dark, with
odour of garlic, in phosphorus.

‘“Emergency ” Apparatus.—Every hospital, and, indeed, every
general practitioner should be provided with emergency apparatus
and the necessary antidotes and hypodermic remedies, either in
solution, or preferably in the form of tabloids, with directions at
hand to aid the memory in case of need.

The Stomach-pump.—A necessary instrument to have in readi-
ness is the stomach-pump, or, preferably, a stomach tube and funnel.
There are two kinds of stomach-pump in use—

(1) The best kind has an exit-pipe, provided with a branch at
right angles to it close to the syringe ; a flute-key arrangement shuts
one and opens the other, as required. By alternately opening and
closing these while the piston is being worked, fluid may be made
either to enter or leave the stomach by the cesophageal tube.

(2) Another kind has a valve preventing entrance at one opening,
and exit at the other; so that fluid which enters the syringe by one
opening always leaves by the other. By means of adjustable nozzles,
the stomach-tube may be attached to either, and so fluid pumped
either in or out of the stomach, as required.

Zo pass the Twube.—Smear the tube with olive oil, vaseline, or
glycerine ; bend its end nearly to a right angle ; make the patient
open the mouth, and hold the head well back at first. Pass the tube
straight to the fauces, avoiding the tongue as much as possible, and
§ently push it on, directing the patient to ‘“swallow it.” The left
orefinger may be used to guide the tube past the epiglottis when
there is much coughing and spasm of the constrictors. As soon as
the tube is in the cesophagus, the patient’s head must be brought
forward, and the tube pushed on with a somewhat upward lift.

Should the patient’s jaws be voluntarily or involuntarily locked,
considerable force may be required to force them open. A screw -gag
is made for the purpose ; but failing this, a screw-driver or similar
instrument inserted between the teeth will suffice to make a beginning,
wedges of wood or cork can then be introduced to keep the ground
once gained, and the jaws may be forced open more and more until
sufficient room is gained to pass the tube. To prevent its being
bitten, either side-gags of wood or cork may be kept in place, or a
centrally-perforated one may be used.

Syphon Substitute for Stomackh-pump.—All that is really required
is an india-rubber tube, which, when passed into the stomach, is long
enough to have its end brought below the level of the stomach, so as
to produce syphon action. After the tube is in the stomach, fluid
must be Pnured down through a funnel, by a syringe, or even from the
operator’s mouth on an emergency (Zarvey). When the tube is
filled, its outer end must be compressed, and brought lower than the
end within the stomach, when the fluid contents of the stomach will
flow out, by syphon action. As the exhausting action is gentle,
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ZTreatment.—Emetics—or, better, washing out the stomach withs
the stomach-pump. Preserve the contents of the stomach for after-
examination. Rouse the patient by douching the head, slapping
with wet towels, tapping on the forehead, faradic current; and,
unless he seems too weak, force him to walk about. Have relays of
assistants, two at a time, to drag him about. Stimulate him by hot
coffee.  Murrell advises a pint of hot coffee per rectum,

Permanganate of potassium has been found to oxidise and so
neutralise the active properties of morphia when brought in direct
contact with it. It is, therefore, a valuable /oca/ antidote in opium-
and morphia-poisoning ; but its value by hypodermic injection is
considered very doubtful, After the contents of the stomach have
been removed, a weak solution of permanganate of potassium should
be used to wash out the cavity, and this washing out is to be repeated
every half hour, because the morphia circulating in the blood is
secreted into the stomach. The drug may also be given by the
mouth, in 1§ grain doses, and twice or thrice repeated.

Give atropine, % of grain subcutaneously, repeated in a quarter
of an hour. Some advocate } to 4 grain, repeated in two hours.
Patient may be allowed to sleep, when the tendency to intense
stupor has passed off.

(2) Alcohol.—Acute—When an excessive dose of strong alcohol
is taken, or when raw spirits are given to children, the drug acts as.
a rapid poison, and sometimes kills on the spot. If this does not
happen, the patient becomes more or less collapsed; pupils are
dilated—often contracted ; muscles relaxed. The patient is helpless,
bpclfming soon comatose. If left in this state, he may rapidly
sink.

Treatment.—Wash out contents of stomach, or give emetics;
stimulate by warmth, and hot coffee per rectum, and rouse by means-
similar to those recommended for opium-poisoning. '

(3) Hydrocyanic (Prussic) Acid, and cyanide of potassium,
used in photography, produce similar symptoms. Their effect is
extremely rapid—from I to 2 grains of the pure hy ic acid
have proved fatal, and larger doses are certain. In doses insufficient
to kill at once, the poison produces insensibility, pallor and swelling
of the face, slow laboured respiration ; eyes are fixed and glazed ;
the body becomes rigid—often convulsed.

Treatment,—If there is time, (1) emetics, and stomach-pump ;.
(2) cold affusion to the head, and stimulants; (3) chlorine, by the
mouth, in the form of weak solutions of hypochlorite of sodium or
lime, or inhaled as gas, which is formed by pouring dilute acetic or
hydrochloric acid on either of the above salts; (4) mix 10 grs.
sulphate of iron with 5i tincture of iron and 3i of water ; when this.
has been taken, give 20 grs. carbonate of potassium in 3i of water.
This renders insoluble 110 min. B. P. acid (Sguire).

(4) Oxalic Acid causes symptoms like those of an irritant |;3isun.

Zreatment.—Neutralise with lime in the form of chalk, whiting,
or plaster. Avoid soda, potash, or ammonia. Give demulcents ;.
treat collapse, and clear out bowels with castor-oil. :
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with the remaining fingers, and helps to strengthen the grasp. A
stump of the index-finger, as giving a point of opposition to the
thumb, is specially useful. The idea that the first phalanx has no
independent power of flexion and extension was long since over-
thrown by Duchenne. After amputation, it remains stiff, only as
the result of sloughing and inflammation.

Amputation at the First or Second Interphalangeal Joint is thus
performed : — After appl}ring a tourniquet above the wrist, the
surgeon completely flexing the two bones, cuts on the distal end of
the more proximal one, and thus opens into the joint (Fig. 39). He
then cuts a long palmer flap either by dissection from without, or by
carrying a narrow-bladed bistoury round the proximal end of the
more distal phalanx, and cutting from within outwards. One or
two small vessels generally require to be ligatured or twisted.

Fig. 39.—Amputation of Fingers.

In Amputation through the Second (or First) Phalanx, a similar
long palmar and short dorsal flap is to be adopted, the bone being
divided with bone forceps. Some prefer two equal lateral flaps, cut
from without.

At the Metacarpo-phalangeal Joint, the oval or V-shaped in-
cision is most frequently adopted. A cicatrix on the palm is to be
avoided.

The parts are to be cleansed and purified as usual, a tourniquet
applied, and an anzsthetic administered. An assistant steadies the
hand, and, if the doomed finger be the middle or ring-finger, holds
the adjacent finger aside. The surgeon then, holding the finger
with his left hand, enters his knife about half an inch above
the knuckle (nearer the wrist), and then carrying his knife straight
down as far as the joint, next directs it obliquely down the side of
the first phalanx to where the web joins the finger, and thence,
round the palmar aspect of the finger, on to the dorsum again by a
similar route. Having seen that these cuts are down to the bone, he
dissects back to the joint ; and putting the ligaments on the stretch
E}f bending the finger as required, he divides them, and removes the

nger.
Professor Chiene, instead of carrying the oblique cut quite to the
web, when half-way towards it carries the knife down the side of the
first phalanx to the first joint. Then, cutting across the palmar
aspect of the ﬁngi;, he returns the knife in a similar way, thus
cutting, from the first phalanx, a square palmar flap of skin, which
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soft clean sponge, fan, needles, fine silk, and fine silver wire
(Morton). \

Operation.—The child is held face downwards. The surgeon
punctures the swelling through sound skin if possible, avoiding the
exact middle line and any umbilicated point. E-GIE next, if necessary,
withdraws some fluid and slowly injects the iodo-glycerine solution
(from a few min. to 2 drms., according to size, but usually from
1/, to 1 drm.)

e B o g says Mr. Morton, ** the syringe and canula are withdrawn
at the same time, while with thumb and index finger of left hand, 1
grasp the sac at the punctured aperture, and hold the sides of it together,
so that an assistant may apply the collodion there, and when that has
been successfully done, about a square inch of lint saturated with
collodion is placed over the point of puncture” (fine films of cotton
wool, might be better) . . . *When the collodion is com-
pletely dried and no oozing perceived, generally a piece of lint is laid
over the tumour, and some finely-carded cotton wool around it, while
the bandage usually worn by infants is so placed as to keep the pro-
tective ];iressings in position, care being taken not to make the ban
too tight."”

A&fafufa closure is imperative, hence the wire in readiness. Collodion
must be re-applied if need be.

In three weeks, the question ot re-injection may be considered.

(s) Tapping a Hydrocele.—The patient usually stands before
the operator, who, for convenience, sits on a chair. The operator
begins by recognising by the touch and by the sensations of the patient
the position of the testicle, which, though usually behind and below
the fluid swelling, may occasionally be found elsewhere. He then
grasps the swelling with his left hand, and holding the testicle out of
the way, causes the fluid part to bulge forward between his fingers
and his thumb; then, holding the trochar and canula in his right
hand, he plunges it straight through the skin into the hydrocele.
In so doing he avoids any visible vein, and selects a spot below
the middle of the swelling. To avoid the risk of passing between
the skin and the hydrocele sac, the plunge is made perpendicular
to both, but at a place where the fluid separates the testicle from
the sac sufficiently to allow the trochar to enter without injuring
the testicle. The trochar is thea withdrawn, leaving the canula
just within the sac, while the surgeon’s left hand keeps up steady
pressure on its contents, Where no injection of the sac is
contemplated, as soon as the fluid has all escaped, the canula is
withdrawn, and the aperture covered with collodion. When the
sac is to be injected, a syringe fitting the canula is charged with
the desired fluid, which is then injected after the contents of the
sac have escaped. After removing the canula, the injected fluid
is left in the sac, and must finally be distributed over its interior by
grasping the scrotum at the point of puncture, and rapidly shaking
it for a few seconds.

Of the many fluids advocated, 1-2 drms. of the Edinburgh
tincture of iodine has, perhaps, found most favour. In simple
cases of hydrocele, this fluid seldom fails to cure. It causes con-
siderable pain and swelling, however, so that the patient must be
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Local anzsthesia by freezing or by injection of cocaine is ad-
visable (p. 18).

Iin the wuse of the Aspirator the following points must be
attended to:—

(a.) That, to ensure a clear passage, immediately before and aftex
use, the whole apparatus is run through with boiled water; and that,
before use, the needles and canula are boiled or steeped in 1-20 car-
bolic lotion for ten or fifteen minutes. Take care also that the place of
puncture, and operator’s fingers, are thoroughly cleansed and purified.

(6.) That the exhausting and not the filling end of the syringe
is attached to the bottle, when preparing it for use. (The exhausting
nozzle is generally lateral.)

(¢.) That the connection between the exhausted bottle and the
canula in the abscess or other cavity is not opened until the needle
or trochar is withdrawn, and its own stopcock closed.

(a.) That on withdrawing the canula, the point where it has
entered the skin is closed by having had previously laid upon it a
piece of wool saturated in collodion.

Note.—The patient should be recumbent. A stimulant should be
at hand when the aspirator is used. :

(8) Air in Veins by the aspiration of the chest is a possible
complication of operations on the neck and axilla, when the mouths
of wounded veins remain open. The danger is due to the air
getting churned up in the right auricle and ventricle, and obstruct-
ing the pulmonary circulation, thus causing dyspncea and, if in
sufficient quantity, death. A minute quantity of air in the veins
is harmless. The surgeon may be always warned of the accident
by the peculiar sucking sound produced.

Treatment consists in instantly putting a wet sponge over the
wound, squeezing the chest to expel air already entered, and on
cautiously removing the sponge to secure the open mouth of the
vein ( 7reves).

(9) Circumecision, if for tight prepuce in children (or adults) is
performed as follows:—When the child is anzsthetised, put a tight
band round the penis and seize the exact orifice of the prepuce with
catch forceps, and draw it away from the glans. Grasp the tissues
in front of the glans with a pair ~f dressing forceps, and with a knife
or scissors cut off the ring of skin which lies in front of the forceps.
The outer layer of skin will now retract—the inner layer (sometimes
called mucous membrane) next the glans must now be carefully
separated with a probe from the glans and turned back so as to
expose it. This layer will probably require to be slit up at the
upper side (opposite the freenum) and may be trimmed with scissors.
The surgeon having thus seen that the glans is thoroughly exposed
as far as the corona, looks for and ties any cut vessels that he can
see, then stitches with catgut the outer and the reflected portions
of the prepuce, and applies a dressing of collodion or Friar’s balsam
and wool before allowing the blood to return. When this dressi
is removed at the end of a week, the part is generally healed.
‘Circumoision in adults may sometimes be required in consequence
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ind fixing the end. We now proceed to cover in the limb by
taking a complete turn over the dorsum of the foot at the roots of
the toes, ascending on the inside with a gentle spiral. We cannot,
however, continue this simple spiral, otherwise the bandage would
stray and portions of the foot would remain uncovered. The spiral
is not suitable for cones, and in order to atone, as it were, for
the increasing diameter, since our bandage is of uniform breadth,
it is necessary to employ a reverse (Fig. 41, B), To make a reverse,
hold the head lightly in the right hand—we may note that the
anterior surface of the bandage Is at present exposed—free about
3 inches of tail, steady the lower margin of the bandage with the

Fig. 41.—Bandaging the Foot.—(A) Fixing ; (B) Reversing ; (C) Figure-of-Eight ;
(D) Complete.

left forefinger against the dorsum of the foot rather to the outer side
of the middle line; pronate, and circumduct the head by sweeping it
to the inner aspect of the foot over the forefinger, and then out-
wards, so that a fold forms. The posterior surface of the bandage is
now exposed, the upper margin points to the toes, and the head no
longer rolls on the foot, but requires to be unwound, as we carry the
roller under the sole upwards with a gentle spiral ascent. As the
bandage passes from the outside to the inside of the limb, it is
received by the left hand, and transferred again to the right hand.
The bandage now reaches the point of the former reverse, but at a
higher level, overlapping two-thirds of the last turn, and a second
reverse is required. Again we repeat our former manceuvre, fixing
the margin in the same line as our previous fold. We may note that
now we bring the anferior aspect of the roller into view, and the
bandage again rolls. In this way, we make two or three reverses,
alternately rolling and unwinding the bandage, exposing alternately
its anterior and posterior surfaces. As we mount the instep, how-
ever, it will be found that the bandage no longer lies smoothly, that
is because we approach the junction of two cones at the heel, and
wherever that occurs the figure-of-eight is required (Fig. 41, C). In
place of reversing, we pass round the outer malleolus, and so come
down from behind the inner malleolus, over the dorsum, under the
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left side, and take a complete circle round the anterior aspect of
the waist, travelling towards the mamme, so that the roller
confines the tail. Support the left breast gently with one hand,
while with the other carry the bandage from below upwards; with-
drawing the hand, the bandage takes its place, and the second
loop is completed as the roller travels to the right shoulder, and
obliquely over the back to the point from which the ascending loop
started. A series of such figures-of-eight may be superimposed as
required (Fig. 49).

8) Dﬂﬂé!g Spica of the Mamma, may be compared with the
double spica of the groin. The one breast is supported from below
upwards, the other from above downwards, just as in the two forms
of hernia. Where both mammz are inflamed, separate bandages
for each are more useful (Fig. 50).

(9) How to Bandage the Head.—The divergent spica is the
typical bandage for the head. Owing to the tendency of the figure-
of-eight loops to si:f: on this part of the body, it is important that the
initial and concluding turns should be secure, and that all should
have a mutual dependence. Three main series of loops, at right
angles to each other, are employed. (1) One, korizontal in direction,
passing above the level of the ears, grips the cranium firmly (Fig. 51)

Fig. s1.—Knotted Bandage of the ig. g2.— Formation of Di nt Spica
s Head—bcginningg: e over Anterior Part of Head.

between the frontal eminences and superciliary ridges anteriorly,
and below the occipital protuberance posteriorly. (2) 4 second
series, coronal, runs from the vertex below the chin, passing behind
and sometimes in front of the ears. A #hird final turn courses over
the vertex from bekind forwards. At the various crossings, pins
should be inserted, or all may be basted together with a needle
and thread.

7o cover in the Fore Part of the Head, proceed as follows:—
Grasp the loose tail in one hand, and carry the roller around
the head to form the horizontal turn. Pass the roller beneath the
loose end, carry it at right angles to the first turn, and so form the
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examination, have the limbs stripped and exposed. It is a good
rule to remove the clothing from the sound limb first, after which
the injured limb can be more readily freed. In like manner, when
the patient is able to put on his coat or trousers, he should always
begin with the injured extremity. It is best to cut away the clothing
in bad cases. The companion-limb should be laid in a position
similar to that of its injured fellow, and having ascertained whether
there has been any former lesion or deformity, both may be compared.
A glance may reveal the presence of abnormal elevations, de-
Eressiuns, or the filling up of hollows. Measurements should now

e made. For this purpose certain fixed bony points should be
selected on each side, and marked with ink. In the case of the
leg, we would indicate the anterior-superior iliac spines and the
tips of the external or internal malleoli. The surgeon then stretches
an inch-tape or bandage from the one point to the other, so that it
barely touches the skin ; and looking verticallydown on the ink-marks,
reads off the length. For comparison and measurement both limbs
should be laid in the same position. It must be remembered that
normal limbs are subject to slight variations in length—the left leg
being not infrequently longer than its fellow; and again, old
inflammatory affections may have modified growth by causing
increase or decrease in length. The surgeon should Jso gently
pass his finger along the line of the fractured bone, noting any
irregularities, as well as the locality and extent of the area where
the patient has pain or tenderness.

It is now generally possible to say whether there be a fracture or
not. One can form a fair estimate of the injury and of the dressings
required. If there be no great amount of swelling, the sooner
apparatus is applied the better. This should be of as simple a
cﬂamcter as possible, consistent with efficiency.

Setting of the Fracture.—The setting of the fracture, and its
retention in the proper position, depend on a knowledge of the
chief displacing cause. This varies greatly. The force itself ma
have been the means of carrying the broken ends apart, and all
that is needful, now that the violence has expended itself, is simple
reposition. Again, muscular action may have wrought the evil, or
may keep fractured surfaces asunder; in which case, relaxation by
position of the muscles concerned, or gradual exhaustion of them by
means of continuous extension will succeed. The weight of the limb,
causing an outward rotation or separation of surfaces, is easily
counteracted by giving support. The nature of the /ine of fracture,
be it transverse or oblique, is also a matter of great moment, and
must be taken into careful consideration in adopting a mode of
treatment. Before setting the fracture, make sure that your splints
are of the proper size. This is easily done by shaping thém on the
normal limb. !

All being in readiness, the surgeon sees that the limb is firmly
and steadily grasped adove the seat of fracture by an assistant, while
steady continuous extension is made éelowv—the surgeon laying his
fingers over the fracture, and manipulating there, if need be. 2

As the fractured surfaces are brought into apposition, the feeling
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forwards, occurs when the break lies at any point internal to the
coraco-clavicular ligament. There is generally some irregularity at
the seat of fracture, unless it lie between the conoid and trapezoid
ligaments, in which case localised tenderness on pressure, in
conjunction with the history of the case and the condition of the
limb, affords ground for a positive diagnosis.

If the fracture lie external to the coraco-clavicular ligament, there
is little tendency to downward displacement; but forward rotation
becomes gradually well marked, should suitable treatment not be
adopted.

7reatment.—Restore and retain the outer fragment. If the
patient be confined to bed with a pillow between his shoulders, the
weight of the limb no longer causes downward displacement, and
the forward and inward distortion is remedied by the gravitation of
the shoulders backwards, counterbalancing and Ex%zustm the
muscular action. Although satisfactory results may be ﬂhimned in
this way, few people care to submit to such restriction and confine-
ment, so that generally the patient is not treated in bed. Authori-
ties differ as to the measures to be adopted for obtaining satisfactory
union. The necessary indications are fulfilled by the following
plans, which may be used and modified as circumstances indicate.

Fracture of the left clavicle at the junction of its inner and
middle thirds.

(a.) First Method—by Fad and Triangular Handkerchiefs.

Materials,—Two triangular handkerchiefs ; oblong pad of wadding ;
Domet roller ; safety-pins.

Zreatment.—Pad a sling with wadding in such a way that one end
of the sling is longer than the other ; thus the knot, when tied, will
lie in front of or behind the sound armpit, as in Fig. 82. The
second sling is arranged as in Fig. %2, so that lts base lies
beyond the elbow. The surgeon should now flex the forearm,
carry the hand te the opposite shoulder, and brace back the
shoulders, so as to restore the outline of the broken bone. He
now raises the dependant angle of the sling, and ties it round the
neck (Fig. 82); in doing so, he can bring the elbow as far across
the chest as is needful to maintain correct apposition. The apex
of the sling is now carried behind the arm, and the three folds
there secured by a pin. Finally the circular bandage (Fig. 83)
binds the elbow to the side, and all is fixed by pins, The axillary
pad acts as a fulcrum, and thus the shoulder is carried outwards,
supported, and steadied ; while the sling serves to remedy the
downward and forward displacement. The pad is, however,
seldom necessary, and as it may be overdone, is liable to cause
cedema from pressure,

(6.) Sayre’'s Method—by Flaster Strips.—In this plan the chief
factor is support exercised on the elbow.

Materials.—Two strips of strong adhesive plaster, 2% inches broad ;
boracic lint, or antiseptic wool,
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place of the extension apparatus. The splint and sheet are laid in
position as formerly. The surgeon next secures one handkerchief to
the foot (Fig. 105), and passes the other round the perinzum, so

AAR i
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Fig. 107.—Extension by Weight and Pulley.

that the two ends may be through the holes in the top of the
splint. He next secures the foot to the end of the splint, and now
pushing it downwards, firmly with his hand, thus makes extension
at the foot, while he maintains counter-extension from the perinzeum
by tying the top handkerchief (Fig. 108). Obviously before long
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Fig. 108.,—The Long Splint, showing how it must be pushed down in order to
obtain extension before securing the perinasal band at the upper end.

the tension relaxes as the handkerchiefs give. The perinzeum is apt
to suffer and become excoriated: hence, although good results have
been obtained with the long splint and perinzeal band, the weight and
pulley method is far superior. Where with the tilted position of
the bed, the patient is uncomfortable, an attempt may be made, by
means of a pelvic or thoracic girdle fixing the patient to the bed, to
secure counter-extension. Union may be looked for at the end of
ten or twelve weeks., Should the patient’s constitution resent this
treatment, he must be got out of bed into a chair, and only
fibrous union be expected.

(2) Fractures of the Shaft of the Femur are also treated
with the long splint and extension. They require as well lateral
local splints of well-padded Gooch or pasteboard, secured with
slip-knots. These splints should not encroach on the patella or
groin. In the case of fractures immediately below the trochanter
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Before the splint is applied, the distance of the foot-piece to the
knee-bend must be accommodated to the h of the patient’s leg,
and the necessary angle of the thigh- and knee-parts determined
uporn.

P;‘nlded linen sheets, cotton wool, or other padding, must be laid
on the trough, and the hollow between the lower end of the leg-
trough, and the foot-piece filled up by transverse pieces of bandage.

When the leg has been laid upon the splint, the surgeon begins
by fixing the foot with turns of bandage, ensuring comfort by
plentiful padding on the dorsum, below the heel, and under the
sole of the foot. Then, with a roller-bandage, he fixes the limb to
the leg- and thigh-troughs. Some make the patient wear a sock,
to the toe of which a tape is fastened ; this being brought over the
concave end of the foot-piece is fixed to the button before noticed.

General Remarks.—Fractures of the leg are usually united in
from four to six weeks. Prior to this period they may be, however,
put up in starch or plaster of Paris, and the patient may leave
hospital on crutches. Or, again, the ambulant method (p. 278) may
be used from the beginning of treatment. Some cedema itching,
muscular and joint stiffness are frequently met with after fracture of
the bones of the leg, and may be very persistent. There can be no
doubt that the careful reduction of the injury and the early use of
massage (p. 187) tend to render such complications less, and, more-
over, restore the limb sooner to a normal state. In the same manner
the ambulant treatment tends to a more early use of the limb.

Before the days of extension, fractures of the femur were frequently
treated in the flexed position. Such forms of apparatus as Earle’s bed
were made use of when there was marked displacement, as occurs after
fracture below the lesser trochanter or above the condyles. By means
of chloroform and extension, we now get over the muscular spasm,
nor is it necessary to divide the tendo Achillis, as has been sometimes
recommended to meet the last-mentioned instance. When patients
have to travel a distance, and a temporary dressing is made use of,
lashing the flexed limbs together to a pillow is often advantageous.

CHAPTER XVI.

ON FRACTURES—Continued,

Contents—D. Fractures of the Spine, Ribs, and Pelvis.—(x) Spinal In-

juries—Their Gravity—Immediate Treatment—Attendant Dangers—

(2) Broken Ribs—(3) Fractures of the Pelvis—Possible Complications.

E. Fractures of the Head and Facial Bones.—(1) Scalp Wounds

--(a.) Compound Depressed and Punctured Fractures—*‘Concussion”

and *“Compression’’—{&.) Fractures of the Base of the Skull—(2) Frac-

tures of the Facial Bones—(a.) of the Nasal Bones—(4.) of the Upper
Jaw—(c.) of the Lower Jaw—Use of Antiseptics.

D. Fractures of the Spine, Ribs, and Pelvis.

(1) Spinal injuries are extremely grave, as the associated con-
cussion, hezemorrhage, or sprain, may lead to most serious inflam-
matory changes in the cord.
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we compare a dislocation of the shoulder or hip, with one of the
clavicle or head of the radius. In reducing the dislocation, we may
either by gradually increased and prolonged force weary out the
resisting muscular structures, and so effect a cure; or, again, by
means of manipulations which tend to relax the tense muscles, and
by making use of the dislocated bone as a lever, we may cause the
escaped articular end to retraverse the path it took in leaving its
companion-bone, and so regain its normal position. Subsequent
treatment consists in retaining the bones in position till the capsule
heals, and using passive motion at an early date in order to obviate
the formation of adhesions.

(1) Dislocations of the Clavicle occur at either end. They are
usually replaced with ease, but retained with difficulty; they are
amenable to treatment similar to that used in fracture of the collar-
bone. Attempts should also be made by means of a pad to retain
the displaced surface; for this purpose elastic bands, strapping, or
a hernia truss have been recommended.

In dislocation at the acromial end, the arm should be supported
in a sling at a right angle, and the separated surfaces kept in position.
by a few turns of elastic webbing, running round the shoulder and
elbow. The elastic is kept from slipping by a thoracic belt. The
usefulness of the limb is not greatly impaired even where a good
result as regards appearance is not obtained.

(2) Dislocation of the Shoulder may be made out from several
features. The patient generally supports his semiflexed arm mid-
way between pronation and supination. The elbow is tilted from
the side, The shoulder is flattened—not rounded, as on the
normal side, and the level of the axillary border is lowered. If a
measuring-tape be carried around the circumference of the axilla
over the clavicle and acromion, it will be found that in dislocation
there is an increase of from one to two inches, as compared
with the opposite side. If the hand be lifted to the top of the
opposite shoulder and held there, it will be found that no force
can bring the elbow against the chest-wall. This test may fail
in old-standing cases. The great proof of dislocation, however,
is afforded by the change in the relative position of the coracoid

rocess, the acromion, and the great tuberosity of the humerus.
‘he first two must be identified ; the last should be about an inch
below, and outside the former two. If the articular cavity be
empty, on rotating the elbow the head of the bone will be found
anterior, inferior, or posterior to its normal site.

The varied forms of dislocation here are recognised more by direct
observation as to the position of the displaced head. There is
lﬁuthmuch to be gained by measurements as to the length ol the

m .

Reduction—First Method—by Heel in Axilla.—Fix the shoulder-
girdle and use extension, with the heel in the axilla. Lay the
patient on his back on a mattress or couch (Fig. 122). Take a few
turns with a wetted bandage just above the elbow ; over this slip
a clove-hitch on a lac of worsted, and fix it with a few more
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CHAPTER XVIIL

EXTEMPORARY APPLIANCES AND CIVIL
AMBULANCE-WOREK.

Contents, — Extemporary Appliances in Civil Life — Accidents —
Fractures—Extemporary Splints—How to lift and carry an Injured
Person—Extemporary Stretchers and Slings—Bleeding Wounds
—Domestic Antiseptics available—Bleeding from an Artery—

Extemporary Tourniquet—Rules for Bearers of the Wounded—
Formation of Ambulance Classes,

IN time of war, the necessities of the case demand that use should
be made of whatever comes first to hand for the extemporary
manufacture of splints and stretchers. As no amount of precautions
and no organisation can ever entirely obviate the difficulties of
attending to the Wounded in war, the utilisation of arms and
accoutrements for making splints and stretchers, and the possible
applications of a triangular handkerchief as a simple form of
bandage and retentive apparatus, have been made the special study
of military surgeons in civilised countries. In recent years it has
been recognised that circumstances much resembling those of war
very frequently occur in civil life—in so far, that accidents of all
kinds happen when no trained assistance is at hand, or special
apparatus is available. On this account, Civil Ambulance classes
have been formed all over the country in order to train non-
professional persons to give ‘‘first aid” to the injured with such
apparatus as may be generally available. So much attention has
been given to this subject by lay-people, that few medical men—far
less medical students—could, without having specially studied it,
put up an ordinary fracture on the street so neatly or so well with
umbrellas, sticks, and handkerchiefs, or other extemporary apparatus,
as a well-trained member of one of those classes. Considering that
many of these men are skilled mechanics, and that they enter upon
this practical work with the keenest interest, we need not be
surprised that their standard of excellence is very high. It
therefore, becomes the profession to see that they are not out-
stripped in this matter by their lay brothers, We shall here briefly
indicate the chief points requiring attention; practice must do the
rest.

Fractures—(A.) Of the Lower Limb.—It is of great importance
to decide at once whether or not a fracture is probably or possibly
present, because fixation of the broken bone should be ensured
before the injured person is lifted or disturbed.

The Diagnosis must be made chiefly from the helplessness of the
limb, the pain, and the distortion, as it is not always advisable to
test for crepitus, if it should not be manifest on the first gentle
handling. In doubt, treat as if a fracture were present,
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The great secret in handling a fractured limb is to keep up
extension upon it, until the splints be applied.

(a@.) Extemporary Splints, it is needless to say, may be of any
material that will give the necessary stiffness. For shorter splints, a
mass of folded paper of any kind does very well, or a folded coat,
sacking, or other stout cloth, Nothing is better than the straw
envelopes used for packing bottles. Pieces of fire-wood, old wooden
or pasteboard boxes broken up, walking-sticks, and umbrellas, are
also generally available.

A capital s?lint may be made by knotting together pieces of
wood, wisps of hay or straw, or bundles of twigs. This is used in
the army, and makes a splint which closely imitates Gooch's,
adapting itself easily to the limb (Fig. 127). For binding the

splint in position, handkerchiefs, cravats, twine, or rope, may be
used.,

It will be found an additional security (especially in fracture of
the thigh, or where the patient has to be carried a long distance) to
utilise the sound limb by fixing it to the injured one after the splints
have been applied. Three bands are generally enough—one at the
ankle, mntﬁlt:r at the knee, and the third round the thigh. In
addition, a board may be fastened below the legs, to make all
secure (Fig. 128). A long splint may be extemporised from a

Fig. 128. —Steadying the Lower Limb.

broom-stick, or any other piece of wood or metal which is about
the right length.

(6.) How to lift and carry the Patient.—Supposing a fracture to
have occurred on the street, and the injured limb to have been
secured with temporary splints—the next matter is to lift the patient,
and carry him to his house or the nearest hospital. A patient
thus injured may be carried (1) in the arms; (2) on a blanket;
(3) on an extemporised stretcher,
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(1) I the arms.—Three or (if available) four bearers are required
to carry a patient in the horizontal position.

Getting into position.—While the patient is still on the
the bearers range themselves on his sound side (say, his right), and
stooping down, put the left knee (in every case) on the ground with
the right foot near it. No. I is opposite the shoulder, and placing
his left arm beneath the right shoulder, leans across and his
right arm under the patient’s left axilla, and tries to meet his hands
beneath ; the patient at the same time, if able, clasps No, I round
the neck and shoulders. No. 2, also on the right side, passes dozk
arms well below the patient’s pelvis. No. 3, still on the same side,
passes one arm below the thighs, and the other below the legs. If
there be a No. 4, he goes to the opposite side, and helps to lift the
trunk and thigh, by passing his arms below.

First Stage.—When all are ready, No. 4 (or whoever is taking
the lead) gives the word to lift. The patient is then raised from the
ground, and supported on the right knees of the bearers, which,
from the position assumed, project as a convenient support.

Second Stage.—A stretcher, if available, should now be placed
beneath the patient by No. 4, who then assists in lowering the
patient into it. Should there be no stretcher, the bearers, having
" adjusted their hold in the first stage, can then more readily rise to
the erect position in the second, and carry the injured person to a
place of safety. As this is a fatiguing mode of carrying to all
concerned, it should not be attempted for more than one or two
hundred yards.

Where only two bearers are available, the patient must be carried
in the sitting position, by the two-, three-, or four-handed seat.
The four-handed seat is best when the patient can clasp his bearers
round the neck ; the two-handed seat is available when two bearers
have to carry a nearly unconscious patient; and the use of the
three-handed seat is for an intermediate condition.

Four-handed Seat (Fig. 129).—The bearers place themselves on
each side of the wounded person, facing obliquegy towards him, and
stooping down. Each grasps
his own left wrist with his
right hand, and with his left
hand grasps the right wrist
of the other bearer. The
patient places himself on the
seat thus formed, and puts
an arm round the shoulders
of each bearer as they rise
to the erect position,

Three-handed Seat.—The
bearers having placed them-
selves in the same position
relative to the patient, the Fig. 129.—Four-handed Seat.
one on the right (No. 1) :
grasps his own left fore-arm with his right hand, and with his left
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(2) Friction, *‘ kneading” (ZPérissage), or rubbing proper, consists
in firm pressure moved over special spots. It is specially applicable
to inflammatory thickenings, in and round joints and tendon rgnea.ths,
and in the substance of muscle. It may be done with the finger-
tips or knuckles: but the pulp of the thumb will be found specially
useful. The operator tries to dispel the thickening, as if by his
own efforts, although he knows that probably the chief benefit will
result from the after-vital changes which he sets up.

Time Necessary.—The time to be occupied at each sitting is
a matter of opinion. Dr. Grant, writing after a visit to von
Mosengeil’s Clinique, believed that in Britain the period is generally
too much prolonged. His view was ‘“ That when once the muscles
have been fairly and completely emptied of venous blood, lymph,
and waste products, and when once an active affiux of arterial blood
has been established, nothing more can be done for the time.” In
general massage, ‘‘ every muscle should be subjected to swe
successive processes of effieurage-pétrissage-effleurage,” and this should
be done by rapid movements in from 10 to 15 minutes. In local
massage, about the same time may be occupied, except where
inflammatory thickenings have to be got rid of, when a somewhat
longer time may be taken. Once a day is generally sufficient.

The Commoner Surgical Conditions in which Massage ia
applicable, are :—

(1) Stiff Joints, resulting from prolonged fixation for any reason,
or following simple inflammation in and round the joint.

(CAUTION, — The stiffness following *‘ strumous” arthritis is
generally in old, and always in recent cases, best left alone, lest the
original mischief showld be re-excited.)

In these cases, the massage is applied to get rid of inflammatory
thickenings, and to stimulate the growth and activity of muscles,
which have been atrophied from disuse. Greater benefit results if,
before the massage, the joint or limb is subjected to a local bath of
hot air or vapour, or to a stream of hot dry sand repeatedly applied.
Failing these, hot water may be employed. Progressively increased
passive and active movements, and faradisation, are also useful.

(2) [nflammatory Thickenings in any accessible part—e.g., round
urethral strictures, in callous ulcers, in the testis after orchitis (non-
tubercular), after neglected injuries to joints, &c.

(3) Rheumatic Contractures and Thickenings, where similar
applications are made upon the affected muscles and the skin over
them.

(4) Kecent Effusions, to promote absorption of blood and serum
by effleurage. In this lies Szxe great value of massage in sprains and
after reduction of dislocation. The effleurage is cautiously applied
at first only to the limb on the proximal side of the injury. g}r the
emptying of the veins and lymphatics they more rapidly absorb
the effusions from the sprained part and so relieve tension, and
permit of early movement. As the tenderness subsides the nutri-
tion of the muscles can also be maintained by a deeper m
which reaches their substance, and before long the massage can
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CHAPTER XX.
SURGICAL APPLICATIONS OF ELECTRICITY.

Contents,—Various Forms of Electricity Employed—Mode of Pro-
ducing the Electrical Current—The *‘ Galvanie,” and the ** Faradic"
Current — Electro- Diagnosis — Electro-Therapeutics — Caution —
Selection of Current—Duration of the Application—Motor Points—
Mode of Application—Electrolysis—The Galvano-Cautery.

CoMPARED with its uses in Medical practice, the applications of
Electricity to Surgery are less extensive, besides being chiefly of a
different kind. For full information on *‘ Medical Electricity,” we
must refer our readers to some of the special works on the subject.
In the present chapter we shall only attempt a brief explanation of
some of the more important applications of Electricity to Surgical
practice.

The Forms of Electricity employed are the Galvanie, or
Chemical, current, allowed to remain continuous, more or less slowly
interrupted, or occasionally reversed, and the rapidly interrupted
induced Faradic current. The terms ‘“ Galvanic” and ** Faradic”
are derived from the name of the discoverer of the special form of
current in each case. [Electricity is the same thing under all
circumstances, but it differs in its effects according to the way in
which it is produced.

Before we speak, however, of the applications of current elec-
tricity, we must understand the mode in which it is produced.

Mode of Producing the Electrical Current.—The Galvanic Current
is obtained from some form or other of *‘cell” or *‘element.” This
depends for its construction on the fact that when two dissimilar
metals, or a metal and carbon, are immersed in a corrosive fluid, and
either touch at one point or are united by a connecting-wire, an
electrical current is established in the *‘ Circuit,” which is the term
used to express the combination of metals, fluid, and connection.
One such arrangement is called a gafvanic cell or galvanic element,
while a number of cells coupled together form a dattery or pile.

The metal more easily attacked by the fluid is corroded, while
bubbles of hydrogen gas form on the other. The current is said to
begin at the corroding metal, pass through the fluid to the other metal
or carbon, thence through the latter, and back to the first metal
by the point of junction or by the connecting-wire. The outer por-
tion of the current—iz.e., that which flows along the connecting-wire,
is that which is used for medical and other purposes. The points of
attachment of the connecting-wire to the metals are known as the
Poles of the cell. That Pole fowards which the current flows
in the outer part of the circuit is called the negative () pole,
while the other from which it comes, is called the positive (+)

— =







190 A SURGICAL HANDBOOKX,

the internal resistance is diminished just as if the plates of a single
cell had been enlarged as many times as there are in the battery.
In such a case, any one of the coupled-together positive poles, and
any one of the coupled-together negative poles, will serve as the
positive and negative pole of the battery., When desired, the cells
may be united ‘‘in surface” into groups of so many cells, the electro-
motive force will then be multiplied by the number of groups, while
the internal resistance will be diminished in proportion to the number
of cells in each group. Thus, a battery of 30 cells may either be
arranged entirely ‘“in series,” entirely ‘“in surface,” or into groups,
say into two groups of fifteen cells each, into three groups of ten
each, and so on.

The current strength (¢) of a cell or battery, according to Ohm’s
law, varies directly with the total electro-motive force (E), and
inversely with the total resistance [internal (z7), and external (er)],
and is usually expressed thus—

E

L= .
&r + r

When the electro-motive force is multiplied, say, 10 times, by
coupling together 10 cells in series, the internal resistance, which
belongs to each cell, is also multiplied to the same extent ; but when
the external resistance to be encountered by the current is very much
greater than the internal resistance of the cell, this increased internal
resistance may be neglected in comparison to the gain in electro-
motive force attained by multiplying the cells in series. Hence, in
passing currents of Electricity through the human body, where the
““ external ” resistance is enormous, the cells of a battery must be
multiplied in number and arranged in series. On the other hand,
when external resistance is comparatively slight, as in electrolysis of
aneurisms, or of vascular tumours, or in the galvano-cautery wire,
advantage is gained by diminishing the internal resistance ; and this,
as we have seen, is to be attained by increasing the size of the plates
of the cells, or arranging the cells of a battery into groups, where like
poles are united. Hence, for ordinary surgical electrolysis opera-
tions, or galvano-cautery work, as well as for the incandescent mr
of the cystoscope, a few large cells, or a few large groups of small
cells, are what are needed. For electrolysis of uterine fbroid
tumours by Apostoli’s method, great electro-motive force, and conse-
quently a large number of cells, in series, are needed.

In order to compare the strength of various currents, certain stan-
dards have been agreed upon by electricians. These are expressed
as Volts, Ohms, Ampéres, and Milliampéres.

A Volt is the unit of electro-motive force. The electro-motive
force of a single Daniell’s cell is about 1 volt.

An Ohm is the unit of resistance to electric currents. It is the
resistance of a column of mercury about 1 metre long and 1 square
millimetre in section.

An Ampere, the unit of current, is that which 1 volt produces
in a conductor of 1 ohm resistance.
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the wire in the opposite direction to the first. (2) When a second coil
of wire is placed outside the first, and when in the latter a current
is alternately allowed to flow and is interrupted, sudden currents are
“‘induced ” and run through the second coil in the reverse direction
to those in the first or inner coil. The intensity of the induced
currents in the second coil increases with the number of turns of wire
which this coil contains and with its proximity to the first coil. In
the faradic apparatus a special mechanism is provided for automati-
cally and rapidly making and breaking the first current. By adjusting
the rheophores the induced current from the first, or both currents
from the second coil, may be passed through the electrodes. When
the rheophores are attached to the first coil, only the induced current
[Ia‘asses through them—for reasons that we need not stop to discuss.

he current thus utilised is therefore rapidly interrupted in one
direction. When, however, the rheophores are connected with the
outer or second coil, both currents—z.e., those in opposite directions
—are passed through the electrodes. For this reason (and also
because these currents are generally intensified by numerous turns
in the second coil) the physiological effects produced by the currents
from it are greater than those produced by the first coil.

A Magneto-faradic machine is sometimes used instead of the faradic
current. The construction of this apparatus depends on the fact (1)
that alterations in a magnet are produced by a bar of soft iron being
brought near and then removed away from it, while at the same time
the iron bar is itself magnetised and demagnetised in the process.
And (2) that if the poles of the magnet and the iron bar are each
surrounded by a coil of wire, each of the above changes is accom-
panied by the development of an induced current of electricity in the
surrounding coils. By turning a handle in one of these machines,
two iron bars are made to revolve rapidly past the poles of a fixed
magnet, and, by special arrangement of coils of wire, the currents
thus induced in them can be led in to the rheophores to which
electrodes are attached. The apparatus requires no galvanic cell,
but needs some one to turn the handle, and for this reason, as well as
because the shocks are found to be rougher, it is less used than the
faradic apparatus. It is, however, not liable to go out of order,
and mac}lr be used in hospitals where assistants are generally easily

rocured. '
£ Electro-Diagnosis is based upon variations which, in certain
diseases of the nervous or muscular system, occur in the kind and
extent of response of muscles to stimulus, applied by electricity either
to the nerve alone or to the nerve and muscle together. As the subject
mainly belongs to medical cases, we shall not do more than thus
merely mention it in passing.

Electro - Therapeutics. — In many cases of partial muscular
Faralysis, such as that from infantile paralysis, nerve lesion, or which

ollows long disuse from rheumatism, joint disease, or fracture,
the application of Electricity may with advantage be combined with
Massage (Chap. xix.) and hot and cold douching.

Caution !—When any lesion of the brain or spinal cord has caused
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all at the outside, and generally less. The sitting, which should only
last for from ten to twenty minutes, may be repeated daily, or once
or twice a week, according to circumstances.

Motor Points.—Duchenne, followed by Erb and others, has shown
that on the skin over all superficial muscles there exists a special spot
which yields the maximum of contraction, when an electrode con
a given current is applied to it. These spots are called the “‘motor

tnts” of those muscles, which respond to the stimulus thus applied.

ey should always be utilised in the application of electricity to
muscles.*

Mode of Application.—For the galvanic current, one electrode,
of large size, and for preference the anode (positive), should be placed
against the patient’s sternum or back, whilst the other electrode is
pressed against the part to be stimulated. The size of the latter
electrode will vary according to the concentration of stimulus re-
quired : thus, a single fine nerve, on the motor point of a small
muscle, will require a small electrode firmly pressed down, and larger
areas will need larger electrodes, but somewhat stronger currents.

For the faradic current, one electrode (either will do) is usually
placed over the main nerve supplying the muscle, while the other is
applied over its motor point.

Electrolysis is the term applied to the decomposition of water, or
other fluid or soft solid medium, by the passage through it of a strong
current of electricity. The medium decomposed is known as the
electrolyte, and when this happens to be water, hydrogen gas is
found to gather round the negative pole, and oxygen round the
positive pole. When the electrolyte is an organic fluid, such as
blood, small quantities of strong alkali are found round the negative

le, and small quantities of strong acid round the positive pole.

hese minute quantities of acids and alkalies produce their
characteristic effects upon the tissues, but have never been found
carried into the general circulation.

It is to this their local action, especially that of the negative pole,
that J. Duncan attributes the benefit of electrolysis for vascular
tumours and goitre, while the destructive effect of the negative pole
has also been recommended for the dissolution of urethral and other
strictures.

The cases in ordinary practice, for which (according to J. Duncan)
electrolysis is best suited, are—subcutaneous nzevi on exposed parts
of the body, where therefore a scar is undesirable, cirsoid aneurisms,
and intra-thoracic sacculated aneurisms not amenable to other treat-
ment. The same authority has also obtained good results in many
cases of goitre.

The methods employed are similar in the above cases.

The battery should consist of from three to six large cells, such

* Although their relative position will vary slightly in different individuals,
still with a few trials they will soon be found at or near certain ;pars. These
are indicated in the following diagrams, in Landois & Stirling's Zex? Book

Human Physiology, 4th Edition, viz.:—Figs. 505, 506, 507, and 521, W
see.
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is relieved, the inflammation subsides, and a return to the natural
position of the joint is soon possible.

(6.) Extemsion.—This is specially called for in acute and subacute
cases, and to be efficient the extension must #of tend to directly undo
any deformity that may exist (Marsk). This caution is especially
necessary where there is acute distention of the synovial membrane,
or where there is disease of the bone or articular surface.

To prevent the evils attendant on bearing weight, the patient
must either be kept in bed, or be supplied with an immobilising
apparatus, which takes the body-weight off the affected joint. The
latter method is preferable in the less advanced chronic cases, since
it allows the patient to enjoy some open-air exercise; the former is
necessary in acute or in severe chronic cases.

In subacute and chronic tubercular cases Thomas latterly reduced
the deformity rapidly by bandaging the limb into his hip-splint,
kept straight, and by tightening the bandage as soon as it became
slack. Robert Jones, who continues the practice and methods of
the late Mr. Thomas, holds that ‘ the lumbar spine readily curves
when there is flexion at the hip sufficiently to allow the limb to be
brought down to the splint when there is as much deformity as fifty
degrees; but if the deformity be very great, as much, perhaps, as
ninety degrees, it may be necessary to bend the splint just enough
to get the limb in contact with it when the fullest possible lordosis
has been obtained.” It is probable that the cases which permit of
this direct reduction of deformity will be chiefly chronic and sub-
acute affections of the synovial membrane.

It is well to note that when a joint has to be kept absolutely
quiet, other joints must also be fixed whose muscles either pass over
the affected one, or are in co-ordination with its movements. Thus,
in bad cases, the knee should be fixed with the hip, the ankle with
the knee, and the elbow and the hand with the shoulder.

Bier's Method.— Passive venous congestion has been introduced I:iy
Bier of Bonn for the treatment of tuberculous joints and testicle. It
is based on the rarity with which lungs, congested because of chronic
heart disease, are attacked by tubercle. For all joints below the hip
and shoulder the method is as follows :—Above the joint a piece of
elastic webbing bandage is wound round the limb, sufficiently tight
to produce a distinct bluish-red discoloration of the parts below. If
Martin’s solid rubber bandage is used, the skin is protected by a
few turns of ordinary bandage or of lint. The congestion should
be kept up for one or two hours out of the twenty-four for several
months. It is well to restrict the degree of congestion to that
which can be comfortably borne. The position of the constricting
bandage should be altered from day to day. A watch must be
maintained to recognise early foci of suppuration, which are to be
treated by puncture and injection of iodoform emulsion.

Treatment of Cold or Tubercular Abscess with Iodoform
Emulsion. — Apparatus required.—A fine trochar and canula, with
small syringe to fit the latter, or a large-sized serum syringe and
hollow needle. These must be purified by boiling or by soaking in
1-20 carbolic lotion. A few ounces of a 10 per cent. emulsion of
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shaving off hairs. Then with a cotton bandage make a few turns -
round the ankle, to protect the malleoli. Next heat t];;-.ljlastﬂ-
strips, apply them evenly to the limb, making additi snips
where necessary, and cover the whole with the roller-bandage. At
the upper end, turn down a few inches of the plaster so that the sticky
side presents to the bandage ; this helps to give greater security.

Another method of avoiding trouble with hairs is to carry up the
leg a layer of bandage, to which, and not to the skin, the plaster is
applied, the whole being fixed by a second layer of dage.
When the plaster is secure, fasten the tapes to the buckles which are
fixed to the square of wood below. Next pass a strong cord t h
the hole in the wood, and knot it to prevent its slipping out. The
other end goes over the pulley, and carries the weight.*  Place the
limb now in the desired position, supporting it with pillows, or on
an inclined plane; adjust the pulley, and attach the weight. The
amount of weight for a child of five or six years of should be
3 or 4 lbs., and more in proportion for an adult. It is best, in all
cases, to begin with a light weight and gradually increase it, till the
muscles are relaxed and the patient feels comfortable. The plaster
is carried above the knee, to prevent the ligaments of the knee from
being relaxed by the continuous extension.

As a general rule, children in hospitals lie very quietly and make no
efforts to get up. Should they be restless, besides a long splint applied
to the sound limb, the following chest-band may be used :—** The chest-
band consists of a piece of webbing, passing across the front of the
chest and ending in two loops, through which the two arms are passed,
and through which is threaded another piece of stout webbing, which
runs transversely across the surface of the bed, under the child's
shoulders, and is fastened at its two ends to the sides of the bedstead "
(Marsk).

In some cases, where distortion is not an obstacle, fixity of the
hip-joint may be attained by the single or by the double long splint,
extension being produced either by the perinzal band and foot-
extension, or by the weight and pulley.

(2) The Knee-Joint.—The principles of treatment which have
been discussed for the higéjnint apply equally to the knee, where
they are more easily carried out, owing to the greater accessibility
of the joint. When left to itself in a state of strumous disease,
wherever this has begun, the knee-joint tends to become more and
more flexed, till in some cases, it can flex no more. The lateral and
crucial ligaments are at first softened so as to allow the tibia to be
gradually dislocated backwards and rotated outwards by the flexor
‘tendons, but, if the disease subsides, they contract and op _the
return of the bone to its old position. The primary cause of the de-
formity is therefore muscular. On the other hand, the deformity
which occurs in acute synovitis, depends mainly on mechanical dis-

* The object of the wood is to keep the tapes from pressing unduly on the

malleoli. A simipler way than the above is to unite the two tapes below the
foot to the ends of a piece of stick, and extend by fixing to the centre of the stick

a cord which carries the weight.
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vertebre the risk is greater, because of the importance of the
corresponding part of the spinal cord, should it become involved ;
and because of the probability of the ligaments which keep the
odontoid process in position becoming softened—in which case, at
any moment, instant death may be caused by the compression of the
cord against the odontoid process, as the head is dislocated forwards.
It is generally considered safe, when disease in this part of the spinal
column has been diagnosed, to recommend at first resZ in the
horizontal (supine) position, the head being steadied as above,
whether extension also be deemed necessary or not. Afterwards,
pome efficient head- and neck-splint, such as will be presently
described, should be used.

Benefit of Artificial Supports for Spinal Disease,—It is well ta
recognise that there are four possible ways in which supports may act
beneficially while the patient is going about,

(1) By preventing movements. This seems to be one of the most
important, because it must necessarily involve

2) Prevention of further displacement, and so the saving of the
affected parts from continuously followed-up pressure. It is moreover

ossible
7 (3) To relieve the anterior parts of the vertebral bodies from pressure
by bracing back the spine, and causing the weight to be transmitted
through the articular processes and through the posterior parts of the
bodies ( Walsham).

(4) Relieving the affected part from pressure altogether. In the
dorsal and lumbar regions this has been attempted by trying to transmit
the weight from the axilla to the pelvis by means of crutches. In the
neck also Sayre has attempted the same thing by his ‘* Jury-mast” (Figs.
167 and 168), which takes its fixed point on the thoracic plaster-jacket,
and then arching over the head partly suspends it. Fleming's india-
rubber air-bags (Fig. 16g) also partly transmit the weight of the head to
the shoulders, without its passing through the spine. Still, the value of
both of such forms of apparatus is probably as much from their steady-
ing power as from the support they give. In the cervical, and still more
in the regions of the spinal column below it, any apparatus which really
took all the weight off the vertebrze would be unbearable.

1. Methods for ensuring Rigidity and Support to the Spine
Plaster Jackets.—Most surgeons agree that when thitlntient is
able to go about, rigidity and support of the affected part of the spine
are what are most needed.

The kinds of rigid support most easily made and applied are
those made of plaster of Paris and those formed of bar iron with
appropriate straps. Many different modifications of Sayre’s original
plaster-jacket have been suggested. We may, however, group them
all together as either vertical (Sayre’s), or as the horizontal methods
in which the supposed dangers of suspension are obviated by apg}ymg
the splint while the patient is in the recumbent position. the
latter we shall only describe Furneaux Jordan’s and Davy’s methods.

(a.) Answers to Objections urged against Plaster Jackets.— Belore
taking up any method, however, it may be well to consider some ob-
jections which have been urged against the use of plaster jackets :—
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doubtful fluids contain urine or not. Urine alkaline from decom-
position smells of ammonia, while, when alkaline from fixed alkali,
““it has a sweetish aromatic odour like that of the fresh urine of the
horse or ox” (Koberts). Blood or bloody discharges, when decom-
posing, give it a stale offensive odour ; turpentine, one like that of
sweet violets; while copaiba, cubebs, and sandalwood oil, communi-
cate their own peculiar odour which is easily recognised.

(4) The Colour of Healthy Urine varies from a pale straw tint
to a full amber-yellow in different individuals, and is generally
darker in the morning than at other times ; the colour is deepened
when the total quantity of urine is diminished while the solids are
unchanged or increased, as in feverish or rapidly-wasting conditions,
after muscular exercise or severe sweating. /ZPale urine occurs when
the fluid part of the urine is relatively increased, as after much fluid
has been drunk ; following a hysterical paroxysm ; also in diabetes
and chronic forms of Bright’s disease.

A pinkish-red pigment is found in the urine of patients when feverish,
and when suffering from severe organic disease-—especially of the liver ;
it has a strong affinity for uric acid and urates, and gives them their
familiar brick-red colour. A black pigment—melanin—sometimes only
a chromogen, or pigment-forming substance, accompanies sometimes
melanotic tumours. Indican, also chiefly a chromogen, when in
excessive amount darkens the urine. Such excess is found in such con-
ditions as obstruction of bowels, diarrhcea, peritonitis, ‘and cancer of
abdominal viscera.

Blood Pigment, when first added to urine, colours it 7ed, Should
the reaction be acid, the heemoglobin is soon split up and the acid
heematin gives a dark or smokdy #int to the urine ; in a urine alkaline
from fixed alkali the colour is said to be unchanged. Inammoniacal
decomposition of urine it i1s soon changed with the formation of
alkaline hzematin.

Bile Pigments in the blood are excreted by the ki , and give a
dark yellowish or greenish hue to the urine, which froths easily and
shows a corresponding tint on the bubbles.

As bile pigments can be detected in the urine both before and after any
recognisable changes in the colour of the skin, their presence may be of
great service in detecting or tracing obstructive jaundice, as from gall
stones or pressure on the bile ducts.

Certain Drugs and Dyes, when taken into the system, colour the
urine ; thus carbolic acid, salol, sulpho-carbolate of soda, creasote,
resorcin, or naphthalin, produce an olive green or brown colour ;
santonin, or chrysophanic acid, yellowish-brown ; sulphonal, dark
red ; antipyrin, clear blood-red; beetroot and prickly pear, red ;
methyl blue, blue ; logwood, reddish, &c.

(5) Urine is normally quite transparent. In an acid urine, an
opacity which only appears after cooling will be due to excess of
urates, while an opacity seen at first may be due to oil-globules, as












244 A SURGICAL HANDBOOKX,

In some cases an intractable eczema is caused by it on the parts
near the meatus urinarius (in both sexes); in other cases it is associs
ated with numerous boils or carbuncles, and sometimes with gangrene,
More recently sugar in urine has been found tempoiarily present
in many acute inflammations, and may be considered an indica-
tion of commencing suppuration, so as to help in the diagnosis of
obscure cases. Temporary glycosuria has often been observed after
inhalation of chloroform, and is of no importance.

(4) Blood in the urine—hzmaturia—often of the greatest import-
ance in surgical diagnosis, may be due to lesions of, or inflammation
at, any part of the urinary tract, from the kidney to the orifice of the
urethra. When blood gets immediate access to the urethra, it may
be passed independently of any urine, or be mingled with the first
few ounces of it only, the rest being clear. Such a relation would
be seen in a parfial rupture of the urethra (if complete, there would
be no subsequent flow of urine); in rupture of the vas deferens
through muscular strain (Aélfon); or in the course of severe
gonorrhoea.  Vesical heemorrhage is mostly seen at the end of
micturition ; while in renal hemorrhage the blood, unless in v
large quantity, is uniformly mixed with the urine and darkened in
colour.

From the colour, an idea may be gained as to the source of the blood;
because the longer it has been mingled with the urine, the more will it
be changed, and wice versd. Bright-coloured bloed in an acid urine
must, therefore, have come from the urethra, or from the bladder or
kidneys just before it was passed; while darkened blood pigment will
bave been shed from the kidneys or ureters, or from the bladder some
time before being passed. Clots from the ureter, urethra, or pelvis of
the kidney, when floated out in a basin of clean water (Ailfon), will
resemble casts of those parts, or of calculi which caused the bleeding
(in the latter case particles from the calculus may adhere to the clot),
while from the bladder they will be irregular. Blood in minutest quan-
tity can be detected with the microscope by its corpuscles, when no
change in the colour of the urine can be traced.

Following an injury to the Joén, or a strain, heematuria may indi-
cate one or other of the following renal conditions (Aerris) :—

(@.) Contusion of the kidney.

(8.) Congestion of the kidney, similar to that produced by turpen-
tine or cantharides, following the injury, or owing to the displace-
ment of a previously encysted calculus.

(c.) Congestion due to an embolus, or thrombus, the result or
accompaniment of the injury.

(@.) Kidney uninjured at first, but secondary inflammation spread-
ing to it from surrounding damaged tissues; here h®maturia appears
late.

(e.) Shaking of the kidney. This may cause h®@maturia in some
persons without, but generally indicates, a renal calculus.

Other sources of renal hemorrhage are calculi, new growths,
tubercular or putrefactive pyelitis. In addition, heematuria, apart
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inequalities left after towelling; these differ from similar ones
formed sometimes by uric acid in being finer and in being colourless ;
also a sediment with the following features:—An upper layer,
white, hummocky, and sharply defined above ; and a lower layer,
softer and gelatinous in appearance, and greyish in colour. It is
found in an acid urine, and is often associated with uric acid and

Fig. 184.—a, &, ¢, Uric acid; 4, g, Micro-cocci and bacilli ; £, Yeast-fungi;
g, ¢ Maulh-fungi (from .Eﬂmia:‘.r and Stiriing’s Physiology).

amorphous urates. Microscopically, it shows a crystalline form,
referable to combinations of four-sided prisms (Fig. 185, a and 4).
A dumb-bell form (Fig. 185, &) of deposit which often accompanies
. the oxalate lime crystals, used to be considered another form of the
substance. It is now recognised to be a carbonate of lime.

B. In an Alkaline Urine.—(4) Ammonio-magnesium or triple
phosphate is most frequently associated with decomposition of urine,
either within the body as in some cases of cystitis, or out of it, as
the invariable result of exposure to the organisms of the air. In the
former case, the turbidity and deposit
due to altered pus will be the most
striking naked eye feature; in the
latter it will be the turbidity —scum
and deposit—due to the fermentation.

When deposited by itself, the triple
phosphate has a snow-white appear-
ance, with bright sparkling crystals ‘on
the sides of the glass, and forming a
film on the surface (Roberfs). Most
frequently, however, it is associated

F%J:ﬁ;;gfﬂ“&;f 2._':;‘:1 fo?mi; with a deposit of amorphous phosphate

d, Dumb-bells 1 'l:a.r‘r:l-a:nnat';r of lime.

R i v o A Under the microscope, the crystals

Stiniingis Apsionn). are seen to be relativel}: large, pris-
matic with bevelled ends, and having forms modified from this
by the bevelling of the various sides and angles (Fig. 186, 4).

Associated with the triple phosphate, there is generally a d it
of amorphous phosphate of lime, although it is often present .
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There is much advantage in interposing a bottle in the course of
the tube leading from the bladder to the Y-tube. By its use the
urine is collected separately, and not mixed with water, as it must
otherwise be. A large-necked bottle is fitted with a rubber stopper,
into which are inserted two pieces of short glass tubing. The rubber
tubing leading from the bladder is cut, and each cut end is attached
to one of the tubes in the stopper of the bottle. When the con-
nection has been made the bottle is placed on a stand by the
bedside.

Apparatus for Carrying-off Waste Fluids.—It is often a
great convenience when any cavity is being washed out to catch the
returning fluids and carry them directly away by a tube into a pail
on the floor. As the shape of the parts to which the receiving
vessel may be applied varies in different cases, an adaptable carrying-
off funnel can be easily made as follows :—

Take about 4 feet of copper wire (plain or, preferably, tinned),
guage No. 10—z.e., about 14 inch thick—bend the middle part into
a circle about 10 inches in diameter, and twist the ends together to
form a handle. Now draw a circle on a piece of paper with a
radius which is equal to the diameter of the wire ring; cut a
?uadranr. out of the circle, and we have a pattern for the mackintosh

unnel. A piece of mackintosh cloth of this size and shape is then

stitched together along the edges cut by the removal of the quadrant.
Now fold the wide end of the funnel over the wire and stitch it in

sition, leaving room for its sliding easily over the wire. In fixing
it, see that the stitched part of the wall of the funnel lies under the
handle of the wire circle. The funnel has now to be fastened to the
exit tube. Slip about an inch of glass or other firm tubing inside
a piece of rubber tubing, 3 or 4 feet in length, and !4 inch or 3{ inch
in diameter. Place this end of the tubing inside the lower still open
end of the mackintosh funnel and tie a piece of string firmly round
the whole. The copper wire which stiffens the top of the funnel
can be bent with the fingers to any desired shape, but is rigid
enough to retain that shape while being firmly pressed against the
patient’s body. When used in aseptic cases, a piece of lint soaked
in antiseptic lotions should be laid over that part of the rim of the
funnel which is brought in contact with the patient’s skin. The
important points of the apparatus are, the degree of pliability of
the wire rim, the relatively large size of the mackintosh funnel, and
the slack hold which it has on the rim. Upon these depend the
facility with which the rim can be altered to fit accurately against
any part of the body.

Tying a Catheter into the Bladder.—In almost all cases it is
for the male bladder that this operation is required.

The conditions rendering such a procedure necessary are various
—such as to produce *‘vital” dilatation of a stricture to establish
the urethral channel after perineeal section, or to drain the bladder.
In the latter case it is not advisable to keep the same catheter in for
more than three or four days at the outside, nor to maintain the

























268 A SURGICAL HANDBOOK.

such good results and is so simple, two secondary objections may be
raised against it :—(1) That it 1s awkward in appearance. (2) 'Fhat
it does not yield laterally so as to accommodate itself to a side slope.
To obviate the first objection, when desired a spring might be
arri.:ﬁed so as to flatten down the fore part of the foot when not
act pressed upon, and the second may be met by allowing a
slight {ateral play in the foot controlled by strong springs. These
objects are not necessary, however, and besides increasing expense
might introduce a source of weakness into the limb. Whatever else
instrument-makers may do to obtain an appearance, they should
ensure that the trajectory of the knee is in a straight line as the foot
rolls forward. However, an artificial foot which pivots at the
ankle, or on the balls of the artificial toes, must make the knee pass
through the arc of a circle, and not continue in the desired straight
line. A slight amount of lateral play in the foo may be per-
mitted if desired.

‘When a stump ends shortly above the level of any joint, the new
joint may be in the form of a transverse rod working in a socket
(hinge joint). When the stump comes below the level of the new
joint, the axis must be made to work on two* ‘“rule” joints, one on
either side of the stump. This form of joint is said to be less lasting
than the other, but is very often unavoidable.

(c.) Artificial Knee.—According to circumstances, a rule or a
hinge-joint may be employed ; but, to avoid frictipn, the bearing
must always be taken on the upper of the two pieces forming the
joint (see p. 267). When the artificial limb is straightened,
the line of downward strain should pass in front of the axis of the
knee-joint, which should then be locked so that it cannot over-
extend. This imitation of nature permits the patient to bear full
weight on the straight knee without any fear of its giving way. The
knee will bend easily enough as the thigh flexes to lift the leg off the
ground, and the swing forward will again straighten the knee for the
next step. In some cases a slight straightening spring is needed.
By the artificial tendo Achillis mechanism with appropriate springs,
the artificial knee- and ankle-joints are always extended and always
flexed together. The latter combination is useful in clearing the
ground as the leg is carried forwards for a fresh step, but the double
extension makes the lower limb, when supporting, pivot forwards
on the fore part of the foot, and this, as we have already seen, is a
disadvantage to the gait. i

For cheap limbs, the knee is kegt rigid while the patient walks ;
but in most it is made to bend by the relaxation of a spring for
convenience when the patient sits down.

On these general principles it is not difficult to see how efficient’
and yet cheap limbs may be constructed, of which the Beaufort limbs
may be taken as the type. The old-fashioned bucket and pin legs,
and kneeling legs will, it is hoped, soon be replaced by as cheap but
more efficient substitutes.

(d.) Artificial Arms.—Many expensive patterns are in vogue, but

* Like the joint of a foot-rule.
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without these precautions, air-bells will certainly dlsﬁ,%ure the cast.
When the mould is nearly full, a loop of string should be pushed
into the plaster to hang the cast by afterwards.

(4) Removing the Cast from the Mowld.—Except in almost flat casts,
this must be done at the expense of the mould. In all ordinary casts,
only one copy can be made from the original mould. Additi copies
can be taken from this by making either an elastic gelatine mould or
a plaster ‘‘ piece-mould.”

he plaster-cast, which has been filled into the mould, should be
set aside for twelve hours. With a chisel and hammer the mould
must then be chipped away piece-meal, care being taken not to let the
chisel cut into the cast. The advantage of staining the plaster of
the mould will now be apparent. It will be found an advantage to
begin at the edges, and special care must be taken of any projecting
or thin piece of the cast lest it be broken off with the mould.

To harden the plaster of Paris it should be siowly dried, then
soaked in a saturated solution of alum, and slowly dried again.
This improves it greatly.

Boiled linseed oil softens the surface of the plaster.

If the cast is to be painted, one or two coats of Damar varnish or
of size, as a preliminary, will prevent the paint from being absorbed
too quickly by the porous plaster. -

(a@.) A Gelatine Mould is made by suspending the cast, bone, or
other object to be copied, in a wooden box large enough to give an
interval of at least an inch between the object and all sides of the
box. Into this is poured strong melted gelatine, or the glycerine
and gelatine mixture (p. 273). When the mould is cold, the sides of
the box are taken off, and a cut made in the gelatine all round, half
way up the most prominent parts of the object. After lifting off the
top half of the mould, the object can be pulled out of the lower hali.
The two halves should then be laid together, and a hole cut out of
the upper one, opposite its highest point. The sides of the box are
now replaced and bound in position, and, in addition, the top of the
mould must be held down to prevent the plaster from escaping,
leaving, of course, the top aperture free. A plaster-cast can then
be run into this gelatine mould, which, from its flexibility, can be
lifted off from the rigid cast without injuring it.

For small objects a small bowl serves well. The gelatine can be
lifted out, cut as desired, and replaced in position.

(6.) A ¢ Piece-Mould” is made of plaster of Paris, and being rigid
as well as the cast, must be made of many pieces, each of which can
be lifted off without going round a corner. The object to be copied
is first mapped out into areas where casts will lift off ; the first
area is banked round with clay, the second and suceeedi::f ieces
are ranged round the first—blank sides being banked up, an dy
made *‘ pieces’ being smeared with vaseline to prevent succeeding
ones from sticking to them. When the whole is complete, the inner
surface is covered with boiled linseed oil ; and the pieces havi
been fitted together are bound with string, and the cast is ma.g
through a hole left for the purpose.














































































































































































































































