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PREFACF TO THIRD EDITION

Tt is not an casy task to define preeisely the bimits of
“ minor * surgery, and the author is conscious that
this httle manual is open to enticism in that it 1s
aither incomplete, or that it contamns matter which
deals with major rather than minor surgery ow
ever, it is intended to be a guide to hospital residents,
and an aid to practitioners who, from chowce or
necessity, feel called to deal with minor surgieal
problems or common surgical emergencics

I am indebted to my friends and collaborators for
their assistance in revising chapters of which they
have special expenence and to those who 1n the pre-
vious cdition deputised for colleagues who were then
serving i the Forces Dr Denise Pullen hos again
been meticulous n reading the proofs Finally, I
must cupress my grateful thanks to the publishers
for their constant help and patience expended 1n the
production of Minor Surgery

R J McNewL Love
February 1047 Royal Northern Hosprtal
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MINOR SURGERY

CHAPTEFR 1
ENAMINATION OF THE PATIENT

History

A careruiiy tahen history s of great importance,
espeawnlly in such conditions as gastrie and duodenal
uleer or choleltthinsis, in which phvsieal signs may be
completely absent

1t should mnelude, amongst other things, the age of
the patient occupation and 1f & woman the condition
of the catamema, number of children, and miscarnages

I~sreCTION

The often repeated and on the whole sound
advice of eyes first and hands after’ 1s to be
remembered A pochet torch 1s necessary for exam
ming throats and testing for transluceney and
transillummation

The patient’s position should be noted and 1s some-
times charactenistic.  If suffering from cervical earies,
he will hold the neck stiffly with the head projecting
slightly forwards, and the chin may be supported m
his hands whulst 1f psoas spasm 1s present e g some
cases of acute appendimatis, he will Eccp the np jomt
flexed, so that when walkmg he bends forwards and
when Iying he draws the knee up on the affected s1de
Other ponts of which the surgeon may note include
jaundice aneemin cachexia, recent wasting obvious
swellings such as thyroid enlargement, exophthalmos

aLs —1






EMNAMINATION OF THE PATIENT 8

Attachments, not attanched to the shin or deep
fascin, and freely mobile in the adjacent breast tissue

Consistenty, hard and opaque to transsilununation

Sensitivity, pamless

The diagnosis of such n condition would be a hard
fibro adenomn

Another exnmple 15 o man sixty vears of age, who
has noticed a swelling on the left sidc of the neck for
threc months

Site, below and behind the angle of the left jaw
Less apparent when the sterno mastoild musele 15
contracted, 501t 13 beneath the muscle

Bize, pigcon’s cgg

Shape, somewhat irregular

Attachments, not attached to the shin, but adherent
to deep structures

Consistency, firm

Sensitivity, painlesy

The phvsical signs suggest secondary carcinoma
of the upper cervical glands  Exammation of the
mouth 18 negative, but larvngoscopy reveals a small
and symptomless carcinoma of the pyriform fossa

RECTAL EXAMINATION

This procedure 1s somettmes of paramount import
ance and must be conducted in a thoughtful manner
Pushing & finger into the anal canal and momentarily
waiting for an inspiration 1s to be deprecated !

A systematic rectal exammation 1s conducted as
follows

I. TIospection.
I Peltlpntiou.
—
Intramural )[;;L-l] E:]mmurn].
A
Aals emals

I  Discharge
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ptosis palpcbree, unequal pupils and movement of the
alic nost

Some conditions are ensicr to sec than to palpate
as for example grstro intestinal proristalas

Whenever possible, during thic cxanunation of a
part, 1t 15 muporiant to have 1ty fellow of the opposite
side exposed  for purposes of compartson  Tiue
especially opplies in the ease of the mis joints and
breasts  If one knee joint 3¢ affected, the two lower
estremtties are compared to deternune the presence
of owelling, position of case, mitation of movement,
muscular wasting and alteration in length (Fig 1)

N

——

Fio I —Tuhereulowe of the left knee jount ahoming flexion
svviling of the joint and wa ting of muscles

Pavrarion

When o swelling 14 palpated the followmg pomts
must be systematically noted  smite  size shape
attechments to surrvunding structures consisteney
(unclucing pulsation and transitlumination) and senst
tisity  If considered neeessary  the regional glands
are palpated and & general exammation of the patient
sometimes provides & clte as to the nature of the
swelling

To consider two examples A patunt, femnle
twenty years of age presents herself with a swelhng
n the breast

8ite, lower and outer quadrant of the left breast

Bixe, large cherr

Shape, smooth and rounded
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The following arc some of the commancr conditsons
which nre likely 1o be confirmied or diseovered when a
reetn] exanunation 1s properly conducted

Inspection

The patient hes on the lft side with the hght st
abhy arranged and the buttocks arc sepamated A
thrombosed prle presents stsell as a tense, tender
purplish swelling — Internal piles mny be prolapsed
orvisible onstrmning  Puckertug of the anel margm,
duc tospasm of the sphuncter posaibly assoeiated with
a sentimel * pile ™ are dingmostic of a fissure  The
apeng of an external fistuls mas be visihle, or ex
corintion of the shin in a case of pruritus a1t Pro-
lapst of the muens membrane 1s not ypeommon w
cliddren ond is to I distinguished from the apex of
an ntussusception (rare)  Obvioush, in the former
case the prolapsed mucosa is continuous with the shin
of the anal margn

Palpation

Protected by n Jubreated glove or finger stall the
index finger 1 introduced mto the anal canal core
being taken that gentle pressure 1s exerted by the pulp
of the finger while the patient quieth strams  In
some eases of fissure the pain and spasm are so mtense
that the wtroduction of a finger s impossible  The
follow ing conditions arc uwsually easily recognised

Intramaral, frccal mpnetion (the lump ean be
indented), a rectal polyp foreign body or the apex
of an miussusception

Mural, corcinoma, stricture submucous sbscess,
sndurated opentng of an mternal fistula villous papil

loms

Male simple enlargement of the prostate, ear-
cuigznin of the gmﬁtste cither nodular or scxrrhus,



E.\}UHL\'ATION OF Tig, LA, T

DProstag,g, o OF Prostny,. Absceg tubcrculoux Nodyleg of
rostate or semng) \'Eilck"t, LI P of Co\rpcr'x
Ian

) Femaye cnlnrgcmcnt of ey, OVvarg, cyst
Chosts o

m‘clhngs m the fornwcq. Secondpp, depos r
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The following arc some of the commoncr conditions
which are hihely to be confirmed or discovered whena
reetnl exannnation is properly conducted

Inspection

The patient hes on the left side with the light st
ably armnged and the buttochs are separnted A
thrombosed mile presents atsell as o tense, tender
purplish swelling  Internal piles may be prolapsed
oryysible on strammg  Puchermg of the anal margin
duc to spasm of the sphmcter possibly associated with
a sentmel  pile, are disgnostic of a flisure  The
opening of an external fistula mas be visible, or ex
coriation of the shin m a ensc of pruntus ani  Pro
lapse of the mucus membrane 1s not uncommon m
cluldren and 1s to be distinguished from the apes of
an ntussuseeption (rare)  Obviowsly, 1n the former
case, the prolapsed mucosa ss continuous with the shin
of the anal margn

Palpation

Proteeted by a lubricated glove or finger stall, the
index finger 1s introduced into the anal canal, eare
being taken that gentle pressure 1s ewerted by the pulp
of the finger while the patient quiethy strams  In
some casces of fissure the pam and spasm are so intensc
that the introduction of a finger 15 impossible The
following conditions are usually casily recognised

Intramural, freeal impaction (the lump can be
ndented) a rectal polvp, foreign body or the apex
of an mtussuseeption

Mural, carcinoms, stricture, submucous abscess
mdurated opening of an internal fistula, villous papil
loma

Extramural

(a) Male sumple enlargement of the prostate car
cmoma of the prostate esther nodular or seirrhus,
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case of n ruptured ectopie gestation, while a ligh tem

rature (102° F or more) mdicates an inflammatory
]:sion such ns acute salpinmtis or possibly ncute
appendicitis, Athough 1t must be horme in mind that
i the Iatter condition the temperature may vary
from subnormal to n mulerate elevation

Abdomen

(@) Inspection Movement on respiration 15 best
noted 1f the examiner stands at the foot of the bed
absence or dimmution of movement suggests an mn
flammators condition  Distension 15 either central
(small bowel), Interal (large bowel) or loealised, such
as o ballooned erceum m colonte, rectal, or even anal
obstruction  Visible penstalsis mav be noted, and
the presence of previous operation scars suggests the
possibility of abdominal ndhesions  Needless to say
the region of the hernial onfiecs are mcluded in any
mspection of the abdomen

(b) Palpation, with a warm hand, and conducted by
flexmyg the metacarpo phalangeal joints, will reveal
any gencralised or loealised tenderness and mmdity
A localised swelling may be detected, such as a car
cmoma of the colon or & ballooned erecum Anen
larged and probably irregular Iiver will suggest second
ary deposits associated with a primary growth in the
portal area  Scars especially in obese patients are
palpated in order to discover or exclude a stranguldted
meisional hernia Umbilical or ingumnal hernie are
unlikely to escape detection or nspection but a
femoral hernin 13 often only discoverable on careful
palpation and ecven then a Richters hermie n an
obese female may escape recogmition

Hypencsthesmshon]dbetu;tedforbygentlydmwmg
a pencil over the shin  The common pimn 1s apt to
cause apprehension espectally mn the ease of children
80 that a painful stimulus 1s & foregone concluston n
the mind of the patient Hvperresthesia 1s associated
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the organ 13 readils conducted to the car, but the note
1s lost when pereussion 1s performed beyvond the organ
under examination

Auscultation over an ancurysm commonly reveals a
charactenstic bruit, and this phvsieal sign may chinch
the diagnosis in n suspeeted ease of erchae or spleme
ancurysm

(€) Pelvic examination It must alwavs be remem
bered that the lower region of the peritoneal envaty 13
palpable by cither the rectum or vagina  Reetal
examination has already been considered, but in the
case of a non virginal femnle a vogmal examination
gives even better access to the pouch of Douglas
The utcrus and adnexa are casily palpable, a thichened
ureter or a urctenc calculus con sometimes be de
tected, and abnormal structures in the pouch of
Douglas such as secondary deposits, o prolapsed
carcinoma of the pelvie colon, or a gall stoneimpacted
1 the {leum are occasionally recognised

(f) Other inrestigations Indoubtful cases exammation
of the chest may discover pleuro pneumonia, which
sometimes causes reflex abdommal rigndity, or a cardme
lesion such as nutral stenosis wiich 1s apt to give nise
to & mesenteric embolus  Examination of the pupils
and knee jerhs will exclude a gastrie or rectal crisis
The onset of urerma 1s sometimes associated with
abdominal svmptoms due to 1leus, and an madequate
unnary output, or urine of low specific gravity should
raise the suspicion of renal inefliciency

In cases of doubtful acute intestinal obstruction a
soap and water enema should be given, and thus the
lower bowel 18 emptied One hour later the enema 1s
repﬁ;ed, and 1n most cases of obstruction this will be
returned without force fieces or flatus Two notable
exceptions are obturation of a gall stone 1n the fleum,
and a Richter s hernta (with the latter condition 1s
mncluded s Lattr s hernia, 1. herniation of & Meckel s
diverticulum)  In these cases the lumen of the boyel
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15 not completely oceluded %o some of the Intestinal
contents ean negotinte the obstruction  In cases of
acute pancreatitis an inereased amount of dwmstase
19 presant in the urme  The normnl amount 15 2040
units and this may be mercased tenfold  However
othier acute alxdonunal conditions such as genernl
peritonmitis, alo eause a rise in the dinstatic mdex
Loewi's mydriptic test 1s of some value m enses of
acute pancreatitis, and consists m mstilhng o few
drops of 1 1000 adrcnahin into one conjunctival sac
This 15 repeated five nunutes Iater and if positive the
corresponding puml will dilate withm half an hour of
the administration

The followmg 1s o swmary of the more important
features m some common cases of the “ acute abdo-
men ’

Perforated gastric ulcer —The lustors may suggest
previous dyspeptie disturbances and m any ease the
patient knows exactly when the eatastrophe oceurred
During the first fos hours the patient 18 immobiled
with pam respirations are thoracie the expression s
snxious and the hair s fank with sweat  The pulse
rate mny be shghthy anereased and temperature nor
mal or subnormal  \bdorminal exanunation reveals
lnch of movement with generalised tendcrness and
nmdity  After a period of from four to twelve hours
the penod of delusion supervenes (o ease 1 e
ported in which during this period & bridegroom felt
sufliciently recovered to attend his neddingl) Dur
g thus mterval the patient looks and feels better pam
dirmmishes mantensity but the pulse rate s mvanably
somewhat ratsed  Both the patient and the medienl
practitioner may be deluded during this interval m
maguung that whatever may have been the cause
of the sudden iliness the crisis has passed, but the
lustory of the onsct and the rawed pulse rate should
prevent mistaken diagnosis

From twelve hours onwards pentonitiy developr
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apace  The patient complains of abdomnal pain ofa
“tearing ” or “ bursting "' character, vomiting super
venes and becomes tnsistent, the pulse rate steadily
rises and the tempernture fluctuates  In the early
stages abdonunal ngidity and tenderness are evident,
but of time 15 allowed to pass without surgmceal inter
vention, the alxlomen gradually becomes distended
and eventually tyvmpanttie, with possible loss of liver
dullness  Fmally, the Iippoeratic facies portends
the appronch of the end—anxious expression, clammy
forehead, sunken eyes pmched nose, hollow chechs,
and sordes on the deving s The pulse 1s rapid and
¢ thready " temperature 18 subnormal, the stomach
frequently regurmtates small quantities of dark, foul
flurd but often the patient remains mentally alert
unttl e 1s summoned to the Sty x

Perforation of a duodenal ulcer 15 often associated
with less collapse, and pain not »0 agomsing as that
caused by o perfornted gastric uleer  In the Iatter
case (unless rupture occurs into the lesser sac) the
gastric contents are foreibly ejected 1nto and flood the
genernl peritoneal cavity wherens the duodenum 1s
comparatively emptyv and escapmg contents, 1 the
carly stages colleet_in Rutherford Morrison’s pouch
and the night paracolic gutter This explamns wiy
perforation of a duodenal uleer 15 sometimes mistaken
for acute appendicitis, as flnd trichles along the pare
colic gutter mto the right ihiac fossa, where the result
ing peritoneal irritation closely simulates the signs
of appendicular nflammation  However the abrupt
ness of the onset m the case of a duodenal ulcer and
associated subcostal tenderness and rnigidity  should
put the clinician on his guard

An anastomatic uleer occasionally perforates but
as the ulcer 15 tuched away under the transverse
meso colon and probably surrounded by adhesions
the climical features nre less dramatic than those
associated with rupture of & gastric or duodenal uleer
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However, the hnowledge that a gastro-enterostomy
has been prformed, together with the abrupt onset
of the illness, are uwsually sufllelcnt to suggest the
dingnosis

Strangulated hernla.—Intcrnal hernue suchas those
occurting 1 intrapertioneal fossm, sciatic notch or
obturator fornmen, are unkhely to be dingnosed exeept
as ncute olstruction, although i the case of an ob-
turator hernin pamn may be referred to the corres
ponding knee

Strangulation of an c¢xternal hermin s the com
monest cause of acute obstruction and obviously the
herninl ortflees must be earefully exammed i all
obstructed enses  With the exception of a Richter s
hernin (page 7) the duignosis of a strangulated
hernia is obvious  The patient may have been aware
of & pre-existing hermia and 1 any case the onset is
more or less abrupt und conmonly associated with
muscular effort a cough or sneeze, or a minor accident
such s slippmg on the stairs  On examination of the
hernenl sites o swelling 1s found whichis tense tender
and from which the cough tmpulse 1s absent  Per
cussion may help in deeicing whether the sac contains
bowel or omentum  If strangulation tnvolves the
bowel the symptoms and signs of acute obstruction
will shortly supervene  Strangulation of the omen
tum appendix or a Fallopian tubc 15 commonly
associated with reflex vormting but evadence of acute
obstruction Is wanting

Treatment of a strangulated hernin 15 discussed on
page 188

Intassasoeption —This 15 the commonest cause of
acute obstruction m & child usually a male under the
ageof one yesr  Weanmg nnd unsuitable diet are apt
to enuse enteritis  This in turn results in swelling
of Peyer’s patches and inereased peristalsis  Conse
quently a projecting Peyer s patch js caught up in &
wave of peristalsts drawn mto the lumen of the bowel
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rclieve pam which s sueh a potent contributory enusc
of shock (N B —In all abdonunal cmergeneies a
sedatine ¢ g morphine or omnopon should e ad
mimistered as soon as it has beon agreed that an
opcration 1s neeessary )

RoUTINF kaAsINATIONS
Faor the usc of stikdents §n particnlar it iv well to emphnsiee
that as for ns possible routine methoeds of exaniination should
be adopied so that Important points are not omitted  The
instances given below will serve ax examples

An Ulcer

Bite c g 03 pcr cent of rodent uleers oceur on the
fnee and forehead nbove a hne jorming the ala of the
nose and the Jower border of the ear  Carcinoma
affects the lower hip while a primary ehanere s
usually on the upper

Size, part lculnr{;cin relntion to the length of history
eg a carcmoma cxtends more rapudly than a
rodent uleer but miore slowly than an inflammatory
uleer

8hape c g a rodent ulcer remams circular until of
a larger size than a earcnoma It 1s stated that o
rodent uleer only becomes irregular when 1t encroaches
on an arca of shin possessing o dufferent sensory nerve
supply, when temporary arrest occurs A gummatous
ulecr 15 ty prenlly circular or serpigmous  due to the
fusion of multiple circles

Edge a rodent uleer s rolled or rampart (Fig 3) an
epithelhoma everted while a tubereulous uleer has an
undermined edge (Fig 2)

Fio 2-—1 Healing ulcer edgee shel
1. Rodent uleer 4 Eplt
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Floor o ‘wash
leather " slough miny
cover the floor of o
gummatous ulecr wile
a tubereulous uleer
often cxlnbats watery
granulations

Base, whether ndu
rated cg mfiltration
of carcinoma, or
attached to deep
structures, c¢g 0
varicose uleer to the
tibia Fra 3-—\ rodent uleer of five

Glands not enlarged  years dumtion showing typical
i the ease of a rodent eminpart cdge
uleer unless due to
mfeetion VMav be hard and fixed i the casc of
carcinoma  or shotty 1if ther enlargement 13 duc to o
primary chanerce

Discharge whether gummatous, watery or sanious
Organisms may be deteeted e g spirochmtes, tuberele
bacilli actinomyeosis

General examination of the patients sometimes pro-
vides a cluc as to the nature of the uleer Thus if a
tertiary syphilitic ulcer 1s suspected cxaminstion of
the mouth may reveal other stigmata, such as perfora
tion of the hard palate, partial destruction of the soft
palate other gummatous lesions or chronie superfictal
or parenchymatous glossitis Tissue paper " scars,
which are circular or serpiginous silvery and supple
are typrcal of healed gummatous ulcers  Simulerly
8 tuberculous ulcer may be associated with other
tuberculous manifestations, either active quiescent, or
apparently cured

Accessory investigations provide the final aids to
diagnosts  In doubtful cases a portion of the ulcer
edge together with a small picce of surrounding
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healthy tmsue, 18 exersed and submitted to micro-
scopieal serutiny

The Wassermann reaction for 51 philis, and dermal
tests for tubereulosss nre valuable in selected eases

Crassirtcatios o1 Urcrns

Uleers are either non-peaific, speetfiec or malignant
For example, a summary of uleers which oceur on the
tongue —

I Non-specific—traumatic  dvspeptic dental
herpetic

II Speefie—(a) Syplulitie, primary  chaner
Scecondary  * snail truek ° Tertinrv gummatous
(8) Tubereulous uwsunlly associated with advanced
phthias

I Mahgnant——(a) Primary  (0) Secondan, to
such conditions as chronie superfleial glossitis or a
dental uleer

A Joint

Inspection, which is carnied out in an ndequate hght
with the corresponding joint uncovered and placed mn
a similar position for purposes of eompanson In
speetion will reveal any deformity eg  triple de
formity ' of an old tubereulous knee, which 1s flexed,
subluxated backwards, the foot bemg externalh
rotated  Wasting of muscles is alwnvs present in the
case of tuberculous joints  Swelling may be obvious,
cther distension of the joint cavity as in the case
of Charcots discase or fusform from synovial
and pen articular cedema, so typieal of tuberculous
jomts  Abnormal swelings may be scen such as
Boker s cysts duc to protrusion of the svnovial mem
brane through the capsule  They arc encouraged by
mtermittent distension of the jomnt, and are therefore
particularly hable to occur wn chronic osteo arthritis
and Charcot s discase (Fig 4)
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Fio 4—A Dakers cyst associated with ovteo-arthritis of the
wrist Joint  Tho patient had been digping daily for forty ycars.

Palpation, which may confirm a diagnosts of dis
location 1n that an articular end of a bone 15 found in
an abnormal position  Tenderness in the region of the
joint, and the temperature of the skin, arc also noted
The presence of flud may be detected, eg by
the patellar tap” i the case of the knee joint
Palpation of the knee joint must always iclude
the popliteal fossa, otherwise such conditions
as DBakers cysts or cnlarged burse will be over
looked

Movements the patient should first endeavour
voluntarly to move the affected jomt the degree of
movement and condition of adjacent musecles bemng
noted The sound jomt 1s then put through its full
range of movements which manceuvre allays nervous
ness of the patient and forms a standard of com
parison  The affected limb 18 then moved 1 appro
priate directions, and any limitation of or additional,
movement e g telescopic hip 13 recogmsed  Pam on
movement may occur only n certan directions and
this 15 often of dingnostic value for example, 1n the
case of inflammation of the subdeltoid bursa abduction
of the arm 13 panful, whereas rotatory movements
cause no pamn  ths feature distinguishes subdeltoid

My —2
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bursitis from arthrits of the shoulder jomnt, 1n which
ease all movements are pamful

Crating on movement s tvpueal of chrome osteo
arthnitis, and 1s due to crosion of the cartilage on pres
surc pomts  In the ense of Charcot’s joints a pamless
soft erepitus is often deteeted stmular to the “ erunch
g™ produecd when snow 15 compressed

Measurement, which confirms wasting of muscles or
swelling of the joumt  Alteration of the length of the
Itmb can be accurately estimated and m the ense of
the Inp joint the base of Bryant's trinngle should be
mensured

General Examination which mav confirm the tenta
tive diagnosis of the jomt condition  Thus abscent
knee jerhs and the presence of Argyll Robertson
puptls will support a dignosts of Clarcot & jotnt
Other cvidence of svpluhis or tuberculosis mnyv be
found 1f Jomnts arc afleeted In these conditions

Special Examinations, which elude N\ rasy,
aspirntion and examination of fld and possibhy
exesion of a regional gland n a ense of suspeeted
tubereulosis

A Breast

Inspection which 13 carmied out with both breasts
exposed, the patient sitting in a good hght the hands
resting on the kneex  Amv obvious suelling or altera
tion of the contour of the breast 1s noted also the
relative posttion of the nipples Eczema around the
um‘plc or changes m the shin mav be present, c.g
dilated veins puchering peau d orange, or even ulcera
tion

Palpation which 1s performed with the patient lying
down and should first be dirccted to the opposite
breast as an unsuspected condition may thus be
recognised and some conditions, notably clhronse
interstitindl mastitis are ocenstonally bilntera  The
affected breast iy then palpated and if a swelling 13
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and when partinllv clotted closely simulates a nep
plasm, and is often onlv to be distingwished on ex
ploration

Fio 5-—Teratama of thoe left testicle On in peotion l
veins are obriona. Palpation revealed an {rregutsr solid swel
limited to the scrotum  The patient succumbed with pulmonary
motastascs

Spermatio Cords should then be palpated and
oceasionally in eases of tuberculosis  beading ” of the
vas deferens may be detected due to submucous
tubereles in that structure  If the testicular swellng
18 due to & neoplasm secondary deposits sometimes
oceur 1 the lymphatics of the cord and 1 an) case,
the thickness of the cord 1s usually imereased by
hypertrophy of vessels and cremaster muscle

General Examination of the patient may reveal
other s1igns of tuberculosis particularly 1n the prostate,
or syphilitic stigmata may be cvident e.g m the
mouth or tissue paper” scars over the shims If
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malignancy is suspected the lymphatic glands at the
level of the first lumbar vertebra are often palpable
Epididymo-orchitis suggests infection of some other
part of the genito-urmnary tract, c¢g urcthntis or
cystitis

The following scheme comprises a summary of
scrotal swellings

Frovt Anove. Lmvrrep 1o ScroTuss

Hernla

Vareocele

Hydrocele—Infantile
Congenital

| i
Cystic. Solid
Spermatocele or cyst of epididymis
Vaginal bydrocele,
Recent hiematocele,

| | |
Epldidymis  Body Both, In Tunlen vaginalls
tuberculoss. Gumma, Epldidymo- Old hematocele
neoplamm  orchitls possibly calcified



CHAPTFR 11
ANTISE PSIS AND ASEFPSIS

ANTISFESI9

Tis antrseptie method of treating wotnds aims at
the destruetion of organisms or the prevention of therr
devtlopment m the wound by the use of antiseptics
Antisepties are either «xtermal  whieh are nprlrcd
Joenlly, or tuternal which are abworbed i the bloud,
and arc thus esrried to the arca of infection

External antiseptics arc emploved i order to destros
orgtntsms or prevent therr development in a wound or
nfeeted eavity Sinec the davs of Listers cnrbolie
acid spray a constant search has progressed m order
to discovir antisepties winch are lethal to orgnoisms
ond at the same time rdatnely harmless to the
tissues

The externnl antneplin m common e nclude
the followmg

Aleohol.—Seventy per cent solution is useful for
rmsing the hands after  scrubbing up ” whilst 90 per
cent solution containing 2 per cent jodine is exten
sivelv used for preparing the patient's skin

Oarbolic Acid.—\ solution of 1 in 20 1s o very
strong antrseptic and may be used for cleaning the
patient s shin and stortng higatures and dratnage
tubes after sterthsation 1 m 60 solutton s uscful as
a hand lotion for the surgeon during operations, for
compresses, mouth nwashes and gargles Carbolic acid
compresses must never be applied to fingers or toct
It causes vaso-spasm and gangrene can oceur quite
pamlessly 1o a few hours

Merouric Perchloride.—~This 15 now but seldom

o2
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wed, as 1t 15 armtating to the skhin, and corrodes
mstruments

Morouric Binfodide —This 15 used n strengths of 1
in 500 1n spirit for the hands and patient’s shin or 11n
4,000 aqueous solution for bladder irmgation

Todine 1s an exccllent antiseptic and 1s most com
monly employed m the preparation of the shin as a
2 per cent solution 1 rectified spirt  The skin must
be dry and non grensy & condition which ean be pro
duced by the application of cther  Tmcture of 1odine
1s also used 1n the strength of 1 drachm to the pint for
irngating infeeted eavities and for douching the
uterus and vagina

Todotorm.—Tls was formerly used in the treatment
of grosslv contammated conditions and tuberculous
lesions

It 1s contamed in BT P paste which consists of 1
part of bismuth 2 of 1odoform and sufficient paraflin
to make a thin paste  Thus has been extensively used
1 the treatment of wounds which are carefully dried
and then wiped over with the paste, no excess being
left in the wound By these means, healing by first
mtention 1s obtaned mn a certain number of infected
wounds NB—BIP 1s opaque to X rays

Occastonally an excess of 1odoform or BIP 15
absorbed and produces very vanable symptoms and
signs, including vomuting and diarrheea, sk rashes
pigmentation of the gums headache rapid pulse,
mental depression, ete.

Whitehead’s varmish which 1s sometimes used after
operahomcm the mouth, contains 10doform and Tinct

11 Co

Lyxol 18 a coal tar denvative and 1s also & much
used antiseptic 1 the preparation of knives and
needles, which should be 1mmersed 1n undiluted lysol.

051 18 2 somewhat smmilar -preparation, and 1s
preferable to lysol 1n that it 1s less toxic, and 1s &
more powerful antiseptic.
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staphislococcus and streptocoeeus, meluding stropto-
coceus freenhn

Bystemic administration 1 either intrnvenous or
miranuscular  Continuous intmyvenous admibnistes
tion of pemerthn in sahne mamtnins a constant blood
level, but thrombosis 18 o common comphication
Intramuscular adnnnistention is either continuous or
mtcrmittent, m the latter ense three or four hourly
snjcetions are necessary  Pemieithn can be admint
stered mtramuscularly an the form of o1l wax suspen
sion which retards the rate of alnorption  In the
treatment of memngitis 50 000 umts of peniesthn are
mjected antratheenlly or intracisternally twiee dath
m addition to svstemie theram

Local application of penterlhn solution 13 vnluable
i many condittons  Thus, sotme cases of acute
empvemn subride if pus s asprmted and penicilhn
{50 000-100 000 units) injected 1nto the pleural cavity
once o dav Suppurative nrthntss frequenty res
ponds to sirmlar treatment  Irrigation with pensedlin
solntion is merely wasteful as peruailiin must remnim
i actual contact with infecting organtsms ta be cffec-
tive  Penieilhn cream contains 250 units of penicillin
per gramme It 1y weful in the treatment of super
fieinl burns and wounds

Penieillin enn be combined with stertle sulpha
tlanzole powder which is wsed prophlncticalh or
applied to infected surfaces by menns of an msulllator

Peuailin lozenges are useful in the treatment of
such conditons ns stematitis and tonsuhtis  Each
lozenge contams 500 umits  They arc stored m serew
cap bottles as penteitlin mpudly deteriorates i the
presence of moisture

Asersis

The asepiic method consists i the prevention ns for
as possible of the entry of organisms nte the wound
their ehrunation being secured by dry or moist heat
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This is 1deal, but the surgeon’s and assistants’ hands
and the patient’s shin eannot be sterilised by heat,
therefore, although asepsts 1s cmployed m the man,
antisepsts must be combined with it

Orgarusms may be conveved to the wound by theawr
of the operating room, the surgeon and Ius assistants,
the mstruments swabs, towels, bowls travs sutures,
higatures lotions, water, cte., and each of these must
be carefully considered 1f the wound 1s to be ascptic

1 Tue Ar or THE OPERATING ROOM

Thig should be as free from dust as possible  In some
hospitals there 15 a speeml system for purtfying
the air as for example by passingit through watér to
wash 1t and then filtermg 1t through asbestos wool
The operating theatre 15 treated with superheated
steam before operation  Visitors in the theatre should
wear clean goloshes, sterile gowns, caps and masks, and
should not be permitted to enter or leave during the
operation

When an operation 15 1n & private house a room with
a good hight should be selected, preferably on the same
floor as the patient Carpets, rugs, and sll small
furniture are removed If time permits the floor 18
scrubbed and ledges etc., are damp-dusted with1m
B0 carbolic acid ~ Attention 1s paid to adequate hight
and heat, but no fire or flame 1s permssible if ether 15
to be used If no operating table 18 available two
narrow tables are placed together in the form of a T
Small tables hot and cold sterile water a hypodermice
syringe, and hot water bottles should be in readiness

2 THE SURGEON AND ABSISTANTS
The Hands—Naids must be kept short and the
surgeon should not operate 1f he has any wound on his
hand or forcarms  He should be particularly careful
to avoid touching any wounds or dirty dressings or
domg any rectal or vagmnel examnetions with un
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covered hands  There are many methods of prepar
mg for an operation but the following is satisfactory
The hands and forcarms, up to and wcluding the
elbows, are thoroughh serubbed with a sterlised nail
brush, soap, and hot water for five munutes, speeml
attention bempg given to the natds and interdigital
spaces  They anc then ninsed m runnmg water and
well rubbed with a swal which s morstened with 70
per cent aleolol  Rubber glosves are then put on
eare bemg taken not to touch the outsides with bare
fingers  Gloves enn he stenhised by dey heat or boil
fng  In the Intter ense the gloves should be put ins
peefornted metal box, to pruvent ther floating, and
boiled for fifteen mmutes i watcr containing no soda

Onc great danger is wearing a glove which has been
pricked  In thiscase sweat containing mom bactena
will eseape through the hole into the wound  There-
fore, if a glove 15 priched 1t should be changed
immediately

After operntion gloves are washed tested for boles,
dried and dusted with French chalk,

The Halr —Stershised caps are worn to prevent
cpithelinl débrrs from dropping into the wound

The Breath.—Stenlised mashs made of four thick
nesses of gmuze arc worn over the mouth and nostrils
to filter the breath  Sometimes a laver of cellophane
18 meorporated between the Inversof gauze  Buteven
though they are worn talkingshould be of o nupimum
amount and unavordable coughing nnd sneexmng
dirceted away from the wound  There must be no
septie foer tn the mouth and nose and those m close
proxunmty 1o the operation should be free from cold
or recent influenzn

3 Tue Srkan oF THE PATIENT

The stmplest and possibly the best way of preparing
tins 18 na follows  The operation site 13 shaved, and
then cleaned and dried with ether  In some cases 1t 1s
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necessary to wash the shm thoroughty before npplymg
the cther Speeml atlention must be given to
depressions such as the umbiheus and folds of shin
causing intertngo

A2 per cent solution of redwe wn rectified spint 14
then freely applied, and the whole covered with a
sterile towel which 15 bandaged in position  Immed
ately before the operation the site 1s pgnin panted
with the 1odme solution  ‘The prepared aren of shin
should always extend well bevond the proposed field
of operation

By some surgeons, 3 to 5 per cent pieric acid 1n
spint 1s preferred to 1odme, but susceptible patients
develop n severe local, or even general, shin rash
Metaplen, although cxpensive, 19 an excellent prep
aration—probably the best

In an emergeney the shin may be prepared by dry
shaving the part, applying ether and then 1odine
solution, no attempt at cleamng bemng made  After
the 1odine has dricd another applieation 1s made and
the operation performed  The skin must be dry and
non-greasy when iodine is applied, otherwise its power
of penetration 1s greatly lessened

4 MacrINTOSHES
Mackintoshes are best prepared by thoroughly
scrubbing with 1 1n 40 carbolic lotion, and after use,
are always covered with stenle towels or sheets

§ Towzis, Gowng, SwWaBs, DRrssmos, ABDONMINAL
Paps

These are placed m tins of which the Iids are left
open, and sterihized 1 a swtable avtocleve or stertl
iter  Steam, under pressure, 18 the usual method
The boxes are then sealed until required for use

In emergency, towels can be prepared by soaking
m 1in 20 carbolic lotion for halt an hour, and wrnging
out 1n 11n 60 lotion when required foruse  Swabs are
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made of cotion weol contamned 1n a laver of gauze, or
may consist of paure alone  Dressings nnd abdominal
pads arc usually made of gauze  If considerable
oo7ing 1 to be cxpeeted, ss after radienl amputation
of the breast gamgee pads arc valuahle

0 Bowis, N1 prusurs, Tras rre

These should be boled for 10 to 15 miutes, but if
this he impossible a hittle metlnlated spiet may be
burnt s the bowls and travs and boiling {y <ol solution
then poured mto them

7 IngrRUMENTS

Instruments are stenbised by boiling for 15 minutes
in water contmming sodiim  liearbonate (31 to
Q1) This rarses the bothng pant, prevents rusting
and removes greasc

Most stenlisers are fitted with a tray n which the
mstruments are removed but if thes be absent, thev
should be lifted out with a pair of stenle forceps
Spencer Wells's, and all forceps that clip should be
opened before bang put into the sterhiser

Dramage tubes are stcralised by bothing and stored
m 1 1n 20 carholie neid lotson

Enives and Needles arc blunted by bothing but can
be steritised convenrenthy by mmmersion m 15 to 20
per eent lysol or osy1 solution in rectified spint for 24
hours, and when required for use, rinsed 1 m 60
carbolic acid solution

When an instrument 1» urgently wanted it can be
steriised raprdhv by immersion in pure earbolic acd
for half a minute and washing off the excess in sterile
lotion

Lfter operation nstruments are well scrubbed
hot water special eare being given to joints and serrs
tions They arc then resterthsed rmsed in sterse
watcr wiped wath methy lated spinit and thoroughh
dried
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Ligatures and Sutares —Silk, silkworm-gut, horse
hair, nylon, hnen thrend, entgut, and hangaroo
tendon nre the most generally wsed higature and
suture matenalk

They are prepared as follows

Sik 13 stenbised by winding loosely on reels or
rubber tubing nnd boihng for one hour It 1s then
stored in absolute aleohol  Before use, it should be
washed m stenbised water It 1s sold m hanks of
fiftcen yards, and the most uscful sizes are 00 000
0000

Floss stll,, commonly used for hermin operations, 1s
simlarly steriised Stk and thread should not be
wound on glass shides and then boiled, as 12 commonly
done Expansion of the glass stretches the matenal
and a sharp edge 1s apt to fray 1t Rubber tubing or
spools are quite smitable

Sulkorm gutis stenlised by boilmg for half an hour
It 33 kept in 1 m 20 earbolic acid lotion, but should be
transferred to 1 1n 60 when required for use It 1s
prepared n five sixes thick, medum, fine very fine,
extra flne

Horse hair s prepared 1n the same way as silkworm

gut

Lanen thread 18 prepared 1n the same way as silk

Catgut may be stertlised 1n several ways, of which
the 10dine method 18 the usual

Catgut, wound loosely on a glass wimder 18 mm
mersed mn the following solution for 8 days

Yodlne 1 part
Pot. Todide 2 parts
Distilled Water 87
Aethylated Spirit a0

It 15 then ready for use and can be stored m & half
strength solution of the above or 1n alcohol Most
surgeons use sterilised catgut in sealed tubes which
are themselves stenlised by immersion 1n methylated
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spieit Latgut 1s procurable in twehe sizes, six0to 6
The finest is useful for ophthalnue work

HKangaroo-tendon 1s prepared by the same methods
as is entgut

Of the hgature and suture matenals deseribed cat
gut nlone is absorbable and 15 commonly used for
higatures and buried sutures 1t 15 also employed for
circumelsion and the sutunng of mucous membranes

Horse halir Is a conventent suture for wounds on the
face and nech, where o sear should be as invisible as
possthle  Owing to the fact that silhworm gut and
nylon are now made in exten fine stzes they have to
some extent replaced horse hair

Inen thread is useful for punse-string sutures re-
qunred 1o bury the stump of the appendix, or to close
o perfornted uleer of the stomach Many surgeons
use 1t for intestinal anastamoses, and for hgatures 10
clean operatians, notably removal of the breast and
subtotal thyroidectormy

Kangaroo tendon 15 employed for hgating lorge
vessels, sueh as the innominate artery whst 1t 15 also
verny convenient for stitching faseir and apposing
small bony fragments  Its use in hernia operations
has Leen superseded by floss silk or a fascinl graft.



CHAYTER III

PREPARATION OF A PATIENT FOR
OPERATION—TIIE OPFRATION—AFTER-
TREATMENT

PREPARATION OF A PATIENT FOR OPERATION

In all but emergeney cases, 1t 1s adwvisable for the
patient to be 1n hospital or nursing home for at least
24 to 48 hours beforehand  On adnusston the patient
should have a hot bath, or, if thus be contraindicated,
a blanket bath by the nurse  The mouth should be
cleansed carious teeth should have been extracted
or filled 1n order to dimmsh the rish of aspiration
pneumoma and parotitts  In patients suffering from
oral conditions such as carcinoma of the tongue 1t 1s
well to accustom them to taking food through a feeder
with a long delivery tube  Similarly some degree of
-operative anxiety or even retention 1s avoided

if a male patient accustoms lumself to the use of a
urine bottle while recumbent  The diet for two days
before operation should be hight and easily digested,
and the stomach should be empty at operation To
ensure this the last meal 1s given about 5 hours before
the anwesthetic, but & cup of tea glucose or bovrl 1s
allowed 2 to 8 hours beforehand

As 1t 15 desmrable to have the bowels empty a mild
end accustomed apenent 1s taken on the previous day
Purgmgs and enemata (except m rectal cases) are to
be avoided as distension and discomfort are thereby
encouraged

In cases of intestinal or pyloric obstruction, or gastne
distension from other causes the stomach should be

us —38 b
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washed out just before the anresthetie is administered,
and n Ryles tube left i position  The bladder
should always he emptied, a eatheter being passed if
neeessary It 1 usunlly advisable to avord operat

ing during the menstrual period, cspeeally for
pelvie conditions, as pelvie congestion Is therelny

inereased

For operntions on the rectum, and anal canal, and
vagma, 1t is essentinl to have the bowels empty
Most surgeons order an enema the mght before, and a
rectal wash-out on the morrung of the operation

Stenlised food and gastric lavage arc ordered In
some as & prehiminany to all operations on the stomach
and duodenum whtlst others merely advise lavage, if
dilatation of the stomach be present

Sec nlso Preparation of the Shin (page 28), and
Pre anwesthetie Preparation (page 369)

Before the operntion 1s commenced eventhung
should be inreadmess  This can only be satisfactordy
accomphished by good tenm work. The surgeon
assistants, and the sister i charge of mstruments will
all have prepared themselves, as desenibed in the
chapter on ascpsis  Iaving reeeived premedication
1n his own room or been angesthetised in an adjoming
room, the patient 1s transported cither on the operat
ing table or on a trolley, und transferred to the tableb
the * dirty ’ assmistants or dressers, who, not having
sterthsed their hands and forearms nor put on neces
sanly stenile gowns, must on no account touch ant
thing within the operntion area  The operation field
13 cxposed and the skin pamted with some suitable
antiseptic Stenle towcls are then applied and fastencd
n tion by means of towel clips

It mstruments likely to be required, having been
sterilised are placed either in a stenile tray contaming
antiscptic lotion or on a stenle towel on a table near
the surgeon  On thus table arc also the ligatures and
sutures
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Swabs and abdonunal pads are hept m the tins
wlich they were sterilised and when required are
removed Dy means of sterile foreeps by a “ clean
assistant or the house surgeon It is the duty of the
“dirty " assitants 1o open tms of swabs, pads, and
dressings ns required, but on no account mny they
touch the nstde of a tin, or any thing stenle, which 14
being used in councetion with the operation

The position of the patient 13 generally suping, and
1 operations on the iver and gall bladder a smallsand
bag 1s placed beneath the spine unless the operating
table 1s fitted with an adjustable bridge  The prone
position 18 required for operations on the back and the
vertebral column  a small pillow should be placed
under the pelvis and another under the upper chest,
so as to facihtate respiration

The left or night lateral position s very uscful for
operations mn the perineal region and on a kidney
The patient lics on his side with the lower arm
pulled out behind lim and the upper arm sup-
ported on an arm rest The knees and hips arc well
flexed A small pillow 18 placed under the head
for comfort and in operations upon the kidney a
bridge 15 useful so as to widen the ilio-costal space
(normally two and a half inches)

Trendelenburg’s posution 15 employed for pelvie
operations and 1n it the patient lies flat on the back
the pelvis being raised above the head by elevating the
foot of the table By these means the intestmes and
the abdominal viscera gravitate away from the pelvis
allowing a less obstructed view of that part

Forupperabdomimal operationsit may, be desirable to
put the patient in a reversed position to that of Tren
delenburg and this 1s accomplished by tilting the table

For operations on the perineal region the htholomy
position may be used and 13 maintained either by the
use of a Clovers crutch, or by adjustable vertical
supports, which are fixed to the lower end of the table. /
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Iy Orerarion

Tl mession should ayvmid important structures, but
at the same tine mive adequate exposure, whilst on
the face and nech and
elsewhicre espeeinlly tn
. ~ wamen, the meston,
)__,f"/(;f{) - where possible, should
< be made i o notunl
shin erease  hxamples
of tins are Kochers
collar  mewion  for
poitre  Ferpusons m
cision for removal of
the superior maxilla
and Cadlard Thomas s
inciston 1n the thornco-
v mammary  fold  for
ié-m qrh--u‘:uhn: 'nmmm removal  of s(‘}cllm%s
cidon, ¢ dotted area tey g the breast ig [
i, o o b Srest @B Gencratly speakan 1t
should lie parallel to
and not across, the large vesscls and nerves of the

The skin 1s divided efeanly with a sharp knife and the
deepfascin cxposed by meising the subeutancous tissues
When the deep fascia has been divided any muscles
exposed should be retmeted or their fibres scparated
In the gridiron mession for appendicectomy  the exter
nal and mternal oblique ~nd transversalis muscles are
sphtin the line of their fibres whilst in the parameduan
meision after the antenor rectus sheath has been freely
messed vertieally  the rectus muscle 13 retracted out
wards and the postenor sheath incised 1n the same hoe
as was the anterior layer  Sometimes it 15 necessary
to divide o muscle ncross the line of its flbres, and
generally no harm results provided that the muscle 13
carcfully sutured Nerves, especially motor, should
be avoided or paralyss of the muscles supphed will
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result, and 1n the abdomen an wneistonal or inguinal
hermin mav subsequently develop It being impossible
to stenlise the shin, this should be excluded from the
ficld of operntion by gnuze pads clipped to the edges of
the skin wound by VMoynihan’s forceps  Duning the
operation, lremorrhage 1s arrested by the applieation
of hemostatic foreeps  Small arteries mny be oc

cluded by torsion the forceps bemng given five or six
half turns—on no account smuld they be completely
twisted off Larger artermes require hgation with
catgut thread or other smitable materral  General
oozing 15 checked by saline irmigation at 120° F or by
pressure and parenchymatous cozing by the eautery
or dathermyv  Deep structures such as the penton-
cum muscles, and aponcuroses should be closed layer
by laver continuous eatgut sutures being the most
generally used  The deep fasein should be stitched
scparately, or else mcluded 1n the shin stiteh, other

wise o broad ugly sear will ultimately result 1In
operations on the neckh eareful co-aption of the
platysma 1s obtained by fine eatgut sutures  In other
situations subcutancous fat must be approximated,
etther by sutures which mclude the decp fascin or by
inclusion i the skin sutures otherwise n * dead
space " results in which serum and blood collect

The resulting heematoma 15 liable to become mfected

= = PERITONEUM
¢ 7 —Common errors in closing an a Ineluan. A
end B indicate * dead spaces  in whieh mprg::‘ii‘n accumulate
owing to ineffierent suture of muscle and anhentaneons fat with
consequent rmk of infectron.
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result, and 1n the albdomen an mcisional or inguinal
herma may subscquently develop It eingimpossible
to stenhise the shin, this should be excluded from the
ficld of operntion by gauze pads, clipped to the edges of
the shin wound by Moymhan's forceps  During the
operntion, hremorthage is arrested by the application
of hemostatic forceps  Small arteries mayv be oe
cluded by torsion, the foreeps being given five or six
half turns—on no account should they be complctely
twisted off Larger arteries require higation with
catgut thread, or other switable material  General
oonng 15 cheched by saline imngation at 120° F or by
pressure and parenchymatous cozing by the enutery
or diathermv  Deep structures such as the periton
cum muscles, and aponeuroses should be closed laver
by Inyer, continuous catgut sutures being the most
generally used  The deep fascin should be stitched
separately, or else meluded n the skin stitch other
wise a broad ugly sear will ulimately result In
og:mhons on the nech carcful co aption of the
platysma s obtained by fine eatgut sutures  In other
situations subeutancous fat must be approimated,
either by sutures which include the deep faseia or by
mnclusion n the skin sutures, otherwise a *dead
space "’ results in which serum and blood collect
The resulting hematoma 1s hable to become infected

TS — SKo%
; = FAT
B aan .
SR '?h-_ﬁf's'fh. s DEEP FASCIA
T T e S AR
e e e e APONELROSIS
= MUSQLE
— e ——
= & === PERITONEUM

Fra 7—Common errors in clowing an appendix inclmon. A
and B indicste dead spaces ” in which serum can aceumulate
owing to inefficient suture of muscle and suboutaneous fat with
conmequent risk of infection.
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suture  The two ends are fastencd by eollodion or
ticd toa small roll of gavze  On the fifth davy one end
15 cut short the other unfastcned and pulled upon the
suture thus beng, remomed  If
cutgut I osed removal as un
necessary 1y 17

5 Jambert 5 suture 1s best des
enbed Wy o dingmm (Fig 1) and
s extremels salunble m gostro-
mtestinal work  ns at apposes
pertonenl surfaces

a The  come lack ruture
(Vig 1o) v useful n onder to
approstmate  subcutancons  fat
and shin with a smple suture <o
as o avord the presenee of a
dead space in whieh hiquefied fat
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necessary, the tube v removed when no longer
required, usually 24 1o 48 hours, the wound pamted
with o suitable antiseptie, and o sterle dressing
apphied, the further treatment bemg as ust deserthed

Should n patient, who has an abdominal ineision be
suffering from a cough thestitches maoy be retained for
10te12dnvs  For the dressing of an infected wound,
the same nccuracy of detail with regard to ascpsis 1s
necessary  Dressing will be required daily or even
more frequently

In the case of an operntion for a deep abseess or
tschio rectal fistuln, in which the wound has been
pached with gauze, redressing will not be necessary
for 24 to 48 hours when 1t mav be advisable to give
the patient gas or evipan on account of pain caused by
the dressing

Bursting of an Abdominal Wound.—This may occur
etther before or after removal of the stitches Tt as
predisposed to by cough infection, and abdominal
distension combined with meflieicnt suturing es;
ally of peritoncum as omgntum insmuates itself
through the resulting gap A general anmsthetic
18 given the exposed coils of gut being covered mean
while with a stertle towel  The coils arc hathed with
sterile saline, replaced and the wound closed, if
possible, in layers  If this 18 difficult stout mlkworm
sutures are mnserted through all layers of the abdo-
munal wall, at intervals of half aninch  They are tied
mn succession when all have been inserted These
cases usually do surprisingly well.

Btrapping 2 Wound.—When a wound tends to
gape 2 sterle dressing 1s apphed and a prece
of strapping fixed to the skin on one side, after which
1t 18 pulled upon and fixed to the skin on the other
side A very usefal method of approximating & gap
g wound is the harebp appheation of strapping
(Fig 18) Two pieces of adhesive plaster are cut as
depicted A and D are applied on erther side of the
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tied over the gnuze dressing, which 1 thus held
position

If an aseptic wound heeomes infected the infection
wually manfests itscdf by a throbbmg pam an the
wound nnd n nise of temperature after 36 hours
It must be remembered that during the fint 24 to 36
hours, the temperature may be roised about 1 degree
as aresult of aseptic trnumatic fever—but after that
pertod, 1t should suggest infection and an esamunation
of the wound 15 neeessary  If mfection has super
vened, the edges of the wound appear red and swollen,
whilst pus may be visible in the rmc of the wound or at
the suture holes A stiteh or stitches are removed to
relieve tension and allow the escape of pus  This may
be all that 1s neeessary, in which case a sterile dressing
should be apphed and changed sufliciently frequently
In more severc cases hydrogen peroxide (10 vo')
may be used to irmgate the wound, and if con
sidered advisable, dramnage by n rubber tube glove
drain  or moist strip of gauze employed Some
times sdditional incistons are required for collections
of pus not dramning freely through the original wound
whilst 1f cellulitis develops, fomentations may be
used with advantage or hot saline baths 1f the wound
15 situated on an extremity  Chemotherapy or the
administration of penteilin may be advisable  WWhen
acute mflammation hes subsided, the appheation of
ichthyol (10 per cent ) 1 glyeerne 1s one of the best
preparations to promote healing by granulation

(B) Of the Patlent.—He 1s taken back to bed and
kept warm-—see after treatment of an anssthetic
When recovered from the anesthetic, he will be placed
in the position necessitated by the condition for which
operation was performed e.g 1 a Fowler s bed (or
some 1mprovisation) following an operation in which
peritomitis might develop  Elderly patients, and those
with a tendency to respiratory affections, will be
propped up as early as possible.
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AMUr seven opcrtions patients are apt to suffer
from shock, wlieh munsfests stodf elimenlhy by the
following signs

The patient 1y conscrous pale or Inwd (wischiv s
combinntion of pallor and evanosis), cold and clammy
The Fulsc 15 fechle, of low tension, miay be slow but
wunlly rapid - The respiration s shallow, the tem
persture subnormal the maculature relnxed but the
reflexes are present and the pupib equal and react
though somen hint slupgishily, to helit and accommoda
tion  There s dimumution in the amount of unne
passed, somctimes amounting to total suppression
Both freees and urne may be passed involuntarth

Fall of blood pressure 1s the most fmportant ehntcal
sign and can be wsed for measunng the degree of
shoeh  Absence of restlessness helps to distinguish
shock from hemorrhage

Sheck 15 either prmary or sceondan

Pronary shoel s associated with fear and pamn
Those wha are tnyured whtle thewr minds arc en
such as soldiers 1n the heat of battle, are unlikeh to
suffer from pnmary shoeh even though seroush
wounded  On the other hand, nervous persons
arc often severely shocked although therr wountds are
trivial - Pamful wounds such as widespread super
fiesnl burns are apt to be associnted with severe
shoeh, even i phlegmabic persons.

Secondary shoch occurs within two to a fc:l\' hours
after the myuny It s predisposed to by cold expo-
sure stnncﬂlmn loss oleod\ fluds including blood
absorption of prcducts from damaged tissues,
tonremn

Prophylactic Treatment of Shock in Operations.—
Fear on the patient s part 18 mimmused by encourage
ment and premedieation  Ile should be hept rarm
by sutable clotlung hot water bottles, or pillows,
oand the tempernture of the operating room shy
be sbout 70° to 78° DProlonged starvation before
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operation 1s harmful nnd shonld be avoided, espeeraliy
m children and old people If the patient has
suffered any scvere loss of blood or tissue flurds by
dinrrheen and yvomuting, prehnmunan saline infusions,
plasma, or blood transfusion will be helpful

Bloching of the paths along whieh the nociceptive
mpulses pass can be accomplished by injecting the
main nerve trunks with 2 per cent novoenine, or ustng
spinal analgesin  kven when nerve bloching 1s em
ployed, all operative manipulations must be per
formed as gently as possible pulling on structures
avoided, and incisions never replaced by foreible
stretching or teanng

Resuscitative Treatment of Shock.—This consists
m absolute quict n bed the foot of which 1s rused to
muntain the cercbral circulation  The patient
should be hept warm with blankets and hot water
bottles (outside the blanhets), but the temperature
of the should not exceed 100°  Electrieally
warmed blankets are very useful, provided that exces
sive hieat 18 not generated

When the fall of blood pressure 18 very great, the
extremuties may be bandaged from the penphery to
the trunk. With very few exceptions stimulants
should not be given but intrayenous eucortine seems
to be of value 1n some cases  Saline infusion serum
or plasma 18 sometimes required (page 157) Blood
transfusion should be reserved for those cases of
shock 1n which the patient 1s exsanguinated

Pan 15 relieved by a suitable dose of omnopon (gr §
for an adult) whichis adequate in all but really severe
cases, and 1s much superior to morphia, mn that 1t does
Dot derange the alimentary tract or cause mental
depression  In some patients nausea, distenmon
vomuting and constipation are encouraged by even a
smgle dose of morphia and many an anesthetist 1s
wrongly blamed for post anesthetic yormting which
1sactually caused by morphta  If the narcotic effect
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of armpon s requared without delny, half the wual
dose should be mjected intenvcnously Pain persisting
for more than 24 hours after an alxlonunal operation
should be suwpeeted as due to some other cause
rather than merels ** post-operntive P in the
legs 15 sometimes selicsed by rising them or placing
2 pillow beneath the hoces, winlst sf it results from
pressure of the bed-clothes on a wound, the latter
should be profected by n swtnbly arranged cradle
Oxs gen snbalation formerly popular, 1s now knownto
b of no anefit

Thirst 15 controlled by gvang the patient plenty of
water to drinh compatible with the nature of the
opration  Reetal sabines or tap water (which 1
absorbed much mon eagndls than saline), are valuable
as an adjunant or if swallowing 18 contrnndreated

Ingomnia 1s trented by relieving the pain causing it
In those cases m whieh 1t 15 present m the alsence of
severe pain allonnl, or gre 80 of potassium bromide
(for an adult) given about § to § of an hour before
sleep 1s requised 1s usunlls suceessful

Retention of Urine not mfrequenthy occurs and 15
espeeially prone to follow operntions on the rectum,
permenm vagna and pelses, kera and aricocele
It 15 verv 1mportant for the house surgeon to remen
ber thes and make sure that the bladder has been
empticd after operation  In the case of pelvie
operations e g hysterectomy neplect 1n this respect
may cause the pertoneal suture in the floor of the
pehvis to give way A cathieter should be avorded if
possible 1ot sponges are apphed to the hypogastoium
and perineumn 1f the posttion of the wound allow$ this
and changing the patient « positton e g from on the
backto theside A fuw words of encourngement some-
times worh hike a charm  An mjection of Voryl of
Esmodil (choline preparations) enuses vesical contrac-
tion and 1s frequently suceessful, but these preparntions
are contrnindiented following operntions on theslmed
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tary tract, ns peristalsis is also stimulated W hen these
methods fail, n stenle soft rubber eatheter 1s required

Vomiting nfter an anwesthetic usunlly censes without
anv specinl treatment It is aggravated sf the
stomach wns not empty at the commencement of the
anmsthetie, and 15 sometimes brought on by un
necessary Jolting during the moving of the patient
from the table to the bed  Sulsequent to operntions
on the mouth, nose, and throat it mav result from the
swallowing of blood If 1t persists for more than a
few hours, the pattent should be given a drink of half
a pmt of warm water, contmning half a drachm of
sodium bicarbonate  Thus 1s usually returned m a
few minutes, and at the same time washes out the
stomach

Hot coffee, champagne and tincture of 10dine (Mn)
m water and o mustard leafl on the epignstrum are
sometimes successful  More severe cases especially
i the vomut contains much bile, necessitate wash
g out of the stomach  The old fashioned stomach
tube 1s only required 1n cases of poisoning when the
stomach may contawn sohd food For gastric lavage
a Ryle’s small tube causes very httle discomfort and
can be left in position as long as necessary  After
10 per cent cocame has been applied by means of a
spray the tube 1s passed either through the nose or
mouth. As the tube enters the pharynx sips of water
help 1ts passage on mto the stomach The patient
can then drink and the stomach 18 emptied and
cleansed by espiration with a lerge syringe The
tube 15 fixed to the cheek with strapping and asprra
tion or lavage adopted as necessary The fact that
the patient can dnnk adds to hus comfort, even 1f the
fluid 13 immediately aspmrated

Acute Dilatation of the stomach can follow any
operation or even a severe injury and 18 charactensed
by intense thirst, huge vomits a visble and pable
distenmon of the stomach, and shock and col pse.

a8 —4
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tland, which s swollen (i 17} Pam n sovere
ovng to the clone mvestimnnt of the unvicdding fasein
whiely covdops the pland s soon v dems
appears an mcison st e made paralid to the
fueial nora, and the pland explored swith s
forceps It s a mntahe Lo awnt fluctuation as this
will only oceur when pus has croded the cnveloping
fastim by wheeh Lme estonsing neeronis of the pland
mny have occurnd 17 untrented, pus commonh
esenfrs  throngh the extemnl puditors neatus.
Many  threntomng eases cmn be aborted by
attention o the mouwth  lemon drnks  and the
npprh(‘-nlmn of antiphlogstine  Clicwanyg g s abo
s I

Tleus Paralyticus i tronted by difforent surgeons in
diffirent wave Some advise  mastorhy mnetnaty 7
with at the most the use of the rectal tube or
oceastonnl (nvme Othans advine active mensures,
whiteh havt beon deseribed e the vowel ’ truatment
of the bowed (Harold Dodd) It comprises Apenents
Fuemnta Injeetions such as venne and putnn,
Operation  (unterostony  or  entero-enterostomy),
Undertnher

Thrombosls and Embolism ~Thrombosts generally
follows operations on the lowcr alxlomen and weually
affcets the thae and funoral yems, most commeonly on
the left side as the left common tine s e passes under,
and 1 therfore somewhat compressed by the nipht
common ihae arters The avernge mterval betyeen
the operation and onsct of thrombosts 1 ten dovs
A shght asvmptomatic rise of temperature wams a
thoughtful chniemn that thrombosis 18 mpending
This 13 followed by puin o the leg and after a few
days swelhng and cedema are pronounced

tment 18 both svmptomatic and duceted to-

wards the prevention of pulmonary embelism  The
leg should be slightls rased on a pillow and 1m
mobilised  between sand bags for about 4 weeks
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Although tlns pertod 18 not always neeessary, it 1s a
safe minumum

When thrombosis affects n more peripheral vem and
rapidly spreads proximally or suppuration oceurs the
vem should be hgnted proximally

At n later date, perniodiec elevation and eripe
bandages applied from the foot upwards will be
neeessary in those cases m whieh swelling of the
extremufy persists  Varieose vens may devclop sub-
sequentlh  They are then forming a collaternl
circulntion, and injection 15 contrmindicated

Pulmonary Embolism mny occur, and 15 predis
posed to by dehy dration of tissucs following vormting
or loss of blood and 1s particularly likels to follow
operations 1 the pelvis espeeinlly 1f infection follows
These three factors are all associated with prostatee
tomy, which operation nccounts for 17 per cent of
post-operative embolt  In its most tragie form a
smgle large embolus becomes Jodged 1n the pulmonary
artery causing the patient to start up suddenly m
bed and gasp A hurried request 1s sometimes made
for a bed pon and death usually follows after a few
seconds or minutes’ urgent distress If time permuts
morphia and oxygen are admmistered Embolec
tomy hes been attempted and this * resurrection’
operation 18 occasionally successful

In the milder form smaller emboli are arrested
the pulmonary arterioles and cause pamn and hemo-
ptysis A stethoscope usually detects a pleural rub and
fine crepitations  Although recurrence often occurs
the nltimate prognosis 18 good  Some local applica
tion, e g antiphlogistime, 18 useful to relieve pam, and
mild expectorants are given

Pulmonary Gomplications —These are (1) bronchitis,
{11) aspiration broncho pneumonia () lobar pneu
momia, and (1v) hypoststic pneumonia (v) massive
collapse of the lung

The first 1s the commonest and usually results from
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the administration of cold ether vapour, or * eatehtng
cold ” during transit from the ward to the operating
theatre. The sccond results from inhalaton of
vomit, septic matenal, or blood-clot from the mouth
and pharynx  The third ss rare and is a tvpiesl
lobar pneumonta resulting from the same causes as
dd (1)

The fourth 1s really o passive congestion due to
impatrment of the etrculation of the bases of the lungs
resulting from cardiac insufliciency, and madequate
basal expansion due to dimunished diaphregmatie
netion ns a result of upper abdominal operutions and
abdominal distension or prolonged conflnement to
hed mn old people, ¢ g following fracture of the neck
of the femur It is predispased to by exeesstve 1
fusion of saline

Massive collapse of the Jung somctimes known ss
active lobar coﬁpﬁc in order to distingutsh 1t from
passive collapse, 15 due to obstruction of a bronchus
by a plug of mucus It may follow any general
anmsthetic and 15 most common i children and
voung adults The heart 1s displaced towards the
affected lung and & radiograph will show opaeity of
the affected aren  Constriction of the lawer chest by
tight bandeges and premedication by merphin and
atropme predispose to the condition

Immediately the condstion 15 recagnised the method
advocated by Sante should be practised The
patient 1s Inid flat 1n the dorsal position and genth
rolled a dozen or so tumes from one mde to the other
This usually results in expectoration of the obstructing
mucus, with immediate rehef of symptoms If the
first manipulation 15 unsuccesaful, the process should
be repeated every four hours  Bronchoscopic aspira
tion 1s used as a last resort Inhalation of carbon
dioxade 15 contrmndicated as the resulting hyper

neea merely asprrates the plug farther down the

ronchus






CHAPTER IV
WOUNDS

GENTRAL  CONBIDERATIONS—T1ORAX — AnpoMnN — HEap
~—ILtMaTOMATA OF Scarr AND Ear— Brack Eve"—
Bunxs—Brms—Fonriey Bopres—Srorts INJurics

Waen the wound 18 an aseptic one made by the
surgeon  healing by first ntention should occur
This 15 brought about by a carcful arrest of hremor
rhage accurnte suturing the applieation of an antt
septie, and applving an aseptic dressmg  If the
depths of the wound cannot be obliternted by the
pressure of a bandage, ¢ g operations on scrotal
contents, then dramage 1s provided

If the wound 13 accidental infection may occur

First-aid Treatment should consist n the arrest of
hemorrhage (see chapter on Hromorrhage) the re
moval of any obvious dirt or foretgn bodies from the
wound and covering the Intter with any 1mprovised
and suitable dressing e.g o clean handberchief

Surgioal Treatment.—A carcful exammation should
be made with all aseptic precautions to determme the
extent of the mjury As the dingnosis of s nerve
lesion will depend on loss of movement and sensation,
it 15 obvious that 1t must be armved at before an
anmsthetic 15 admimstered  Attempts to perform
active movements will usually determine the presence
of divided tendons

The skan around the wound s now pamnted with
2 per cent 1odme in rectified spint, but if this 13
unobtamnable or the skin 1s very dirty the wound 18
packed with sterile gauze dipped m an antiseplic

58
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such as 1 1n 500 flavine solution, and the surrounding
skan washed, shaved, dried, and defatted with ether,
and then washed with some switable antiseptic
Stenle towels should be placed round the wound and
the gauze paching removed The importance of
maintamig careful asepsis and antisepsis cannot be
emphnsised too strongly  Crushed and damaged
tissues should be cxeised foreign bodies removed
vesscls higated, nerves and tendons sutured, and,
especinlly 1n head injuries, careful exammnation made
for fracture of underlving bone

The next pomnt to decide 15 the advisabihty of
closing the wound  If 1t has been posstble early to
clean up the wound within a few hours of wnfliction,
1¢ before infection 1s established, and 1f marked
crushing of the tissucs 18 absent, the wound should be
wsufflated with sulphathiazole powder (grs v to
grs xv) and sutured A drain 18 mserted for 24 to 48
hours 1f oozing 15 expected

Interrupted sutures will be used so that if infection
occurs one or two can be removed as required If
the wound be near a joint the latter should be 1m
mobilised by a plaster cast, 1f a nerve or tendon has
been sutured, neighbouring jomnts may be suitablv
flexed or extended on splints to relax the sutured
structures

When pnmary suture of the wound 15 impossible,
1t should be wnsufflated with sulphathiazole powder,
pached with vaselined gauze and immobilised as by
encasingitm plasterof Paris  If considered necessary
& prophylactic course of chemotherapy 15 presembed
As 1 all cases where tetanus may develop a smtable
dose of antitetanic serum must be admimstered
Prophylactic admimistration of penieillm 1s a valuable
adjuvant 1n the prevention of infection

The question of amputation demands careful
conmideration  Surgery should be conservative within
Teason, and 1t may be difficult to choose the correct
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course between extreme conseryatism on the one hand
and 1mpetuous radicalism on the other In the
former case after many weary months of treatment,
the patient mav be left with a member which 1s quite
uscless or even o grave nuisance, so that amputation
becomes essential, whilst in the latter case a patient
may lose a part which shill and care could have saved

The Indications for Amputation after Accidents are

1 When it Is necessary to rescuc a person from machinery
or débrly other methods having failed

2 When Infection ey gus gangrene spreads in spite of
treatment

3 When the Hmb haa been so severely damaged that in the
surgeon a opinkon, it will be useless if suved  The injury may
aflect nerves muscles bones joints or vessels or any cont-
bination of these structures

4 When gungrene {3 present or {nevitable

The following points should also be borpe in mind

1 Amputations of the lower extremity are economieally
feszs serious than those of the upper extremity

2 Amputation In an elderly paticnt should be performed
curlier than In the young and their recupemtive power
Impaired

3 Inthe case of the arm length and mobility are important
while in the leg stability and sound welght bearing surface are
of more value

Infected Wounds —\When treating infected wounds
1t 15 necessary to remove foreign bodies provide
adequate drmnage and apply moist aseptic dressings
which are changed frequently Sometmmes 1t is
necessary to umigate the wound Rest and the
general constitutional treatment of mfection must
not be ormtted

In small infected wounds often the only treatment
required 1s hypertonie saline or antiseptic baths or
boric acid fomentations In & large suppursiing
wound with madequate dramage a gencral angsthetic
should be given, foreign bodies removed a free and
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dependent opening made for the eseape of discharges,
and ony relatively ummportant tissue, likely to
obstruct this removed A rubber drmnage-tube or
tubes with or without gauze wichs will be nserted,
according to the depth of the wound, carce being taken
to avord their proxinuts to important blood vessels

Imgation with weak antisepties such as hydrogen
peroxsde 5 to 10 volumes, sterile saline, or cusol 1s
useful from time to time to wash nway any retamned
exudate and sloughs  Eusol must be freshly prepared,
and not warmed to a temperature higher than100°F ,
otherwisc 1ts active principle, chlore, will be drven
oft Duc consitderation 15 given to the advantages
to be gamed by the admimstration of sulphonamide
preparetions and peniciilin

Wouxps oF THE THorax

Non-penetrating —VWounds of this tvpe often pro-
duce & severc degrec of shock. Hemoptyss, dys
poees, hremothorax, pneumothorax, and surgical
emphysema may be present

Treatment 13 to combat shock, and the patient
lgedusunlly most comfortable when propped up m

Sometimes hmmo- and pneumothorax requre
operative interference (see Fractured Rubs)

Penetrating ——If the wound 1s very small as in a
bullet or stab wound the signs and symptoms are
similar to those described for non penetrating wounds
and the treatment consists in sterilising the small
external wound and then treating expectantly as for a
nen penetrating wound

When the wound 15 large and gapmg, first-aid
treatment consists in rapid cleansing of the wound and
cloaing 1t by means of & copious antiseptic dressing
Permanent treatment requires prehmmary screening
of the thorax, followed by the admmistration of
an anssthetic  After the usual aseptic and antiseptic

~
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preparations excision of the wound 1s performed
This should include erushed and badly damaged skn,
subcuts, muscle, lodse pieces of or obwiously con
taminated bone, pleurn, or lung  Foreign bodies and
blood clot, which tend to collect in the costo-phremic
stnus arc removed, and bleeding vessels are higated
Sulphanilamide powder 15 msufflated, and chest wall
19 sutured ns adequately as etrcumstances permit

When the operation 13 completed, mir 13 aspirated
from the pleural eavity  Should an effuston follow,
this may be aspimted, but if mfection supervenes
dramage will be necessary When a penetrating
wound 1nvolves the lower part of the thorax, the
possibility of wounds of the diaphragm, liver, spleen,
and hidneys must be remembered

WoOUNDS or THE ADDOMEN

Non-penetrating —These nre of importance on
account of the possibility of subcutancous rupture or
tear of the hiver, splecn hidney stomneb mesentery
mtestines or bladder  After the acerdent the patient
may suffer from ¢ peritomism * which consists of
shoch abdommal pain and vomiting and 1t may be
impossible to decide whether there 1s any concomitant
visceral rupture  Thercfore the patient should be
put to bed and the pulse rate tahen every quarter
of an hour If he recovers from the shoch. he will
often experience o period of relief from symptoms
but this transitory period 1s succecded by the signs
and symptoms of imnternal hemorrhage (see Hemor
rhage) nPthe Iver spleen hidney or large blood
vessel 15 ruptured or those of peritonttis 1f o hollow
viscus 13 perforated

If the viscus concerned 1s the stomach or intestine
free gas will occur in the peritonenl cavity and 1S
olleged to dummish the hver dullness (NB-—A
dstended colon will mimic this sign ) An X ray will
gomctimes disclose a bubble of gas beneath the
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dinphragm, and this » o more reliable sign than
dimmution of hver dullness as demonstrated prob
lematically by pereussion  The small bowel suffers
injury M one of two wavs, cither by compression
ngumnst the sacral promontory, or by avulston at the
duodeno jejunal flexure

When the injury mvolves the lower abdomen, the
possibility of a ruptured bladder should be con
sidered A entheter 15 passed, and according to the
amount of urine drawn off and the presenee m it of
fresh blood the diagnosis of rupture will be made
Sterle lotion mav be injected into the bladder and
a dinumished amount returned if the bladder 1s
ruptured

The treatment of a ruptured viscus 1s immediate
operntion

Penetrating Wounds.—It 18 esscntinl to explore
thoroughly every penctrating wound of the abdominal
wall and carcfully examne for e perforation of the
peritoneum  If the peritoneum 1s intact the usual
treatment of a wound should be carried out but 1f
perforated the opening should be enlarged to allow
a complete examnntion of the abdominal viscera

Wounps or Jomnts

Penctreting mnjuries of joints are suspected by the
position of the wound or wounds and confirmed by
the escape of oily synovial flud In all cases the
himb should be tmmobilised 1n 1ts optimum position for
usefulpess until the infection has subsided, m case
ankylosis subsequently develops

A punctured wound of a joint 1s treated expectantly
The penetrating object eg a needle 15 removed 1f
still present and the puncture 15 stemlised The
hmb 1s immobilised and & prophylactie sulphonamide
preparation or penieillin injections are administered

A more extensive wound, such as laceration by a
nal or foreign body requires an emergency operation
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The wound 15 exersed 1 Inyers and partially or com
pletely closed according to circumstances  The hmb
15 then immobitised 1 the optimum position so that
the mimimum of disalulity will ensue 1n the ense of
subsequent ankylosis A prophivlactic course of
sulphonamude or pemieillin 1s preseribed  and of
considered ndvisable, the joint 1s aspirated once or
twice daily, and penreillin (50,000 units) 15 njected
after the flind 18 wathdrawn

~
Wounps or Tiir Hrap

The mam importanee of these depends upon con
comitant ecrcbral mjury and the tendeney for infee-
tion to extend mwards and involve intrncranal
structures

Concomutant cerebral injury includes concussion,
compression and cercbral irritation

The chinieal picture of concussion vartes from tran
sient dizziness to prolonged unconsciousness and
death  Modcrate degrees resemble shoch (sec Post
operative treatment) but the patient may be un
conscious, although semi-conscrousness from which
he ean be temporanly aroused, 1s the usual conditon
The pupils are equal and react sluggishily, and the
tension of the pulse 15 dimmished  Concussion 33
followed by reaction compression or irtation If
unconsciousness lasts more than 24 hours pneumonia
18 to be feared

The onset of reaction 1s evidenced by flushing of the
face and vomiting, the patient s condition graduelly
becoming normal, Le the temperature and blood
pressure rise, and the breathing becomes deeper At
this stage severe headache 13 o common symptom

Treatment of Conousxlon.—The paticnt is put ta bed
mn a quet room with one low pulow and dentures
areremoved  Nostimulants are given as intracransal
hremorrhage may be associated with concussion A
purge which encournges dehydrstion such as calomel
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or magnesium sulphate, may_he given after the onsct
of renction in, mild cases  In mote fevere cases o
valuable method consists m the introduction into the
rectum, by means of a syringe and rubber tube, of 3,
ounces of magnesum sulphate dissohved 1n 6 ounces
of_water The fluid collecting n the rectum is
siphoned off when neeessary  If severc headache
penststs lumbar puncture should be performed  If
urine 1s not voided entheterisation 15 necessary, as a
full bladder encournges restlessness  The patient
should continue m bed on a hght dict, and dunng this
peried an which signs of reaetion, compression and
cerebrnl srritation must be looked for, he should
remain as undisturbed as possible his mental processes
being reduced to n minmmum  Following severe cases
prolonged mental rest 13 essential due regard being
paid to the duration of post traumatic amnesia, the
temperament and occupation of the potient
Oompression.—This results, after injury from intra
cranial hemorrhage mnfection and depressed frac
tures  The increase i pressure may be due to the
primary cause in eertain cases but m addition the
important factor of spreading cedema must be con
sidered A head injury may be accompanied by a
hemorrhage over the cortex. If this 15 extensive 1t
will compress the bramn suffciently to produce the
characteristic clinical picture but if not, cerebral
compression may result i the following way At
first, the hematoma accommodates itself bv ex
pressing intracramal cerebro-spinel flinds and com
pressing the adjacent cerebral vemns When the
pressure on these 18 sufficiently great venous con
gestion 1s produced which stimulates the cortical area
affected so that imitability 1s the first focal sign
The venous bach pressure produces cedema, which
further increases the pressure on the vems which m
turn causes more cedemas, and 5o a vicious circle of
spreading cedema 18 formed  When the ntracranial
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pressure equals the arterial blood pressure, cerebral
anermia results, producing paralysis of the cortical
arca concerned  Therefore a gradually spreading area
of irritability 1s produeed, followed by paralysis  1If
the hremorrhage occurs in the Rolandie area, there
may be inercased reflexes, ngdity, and twitelungs of
\the Iimbs on the opposite side of the body followed
iby paralysis  Bulbar strmulation finally results, with
sloy, dccp brenthing mnse of blood pressure, and
brady eardin

Clinteal symptoms —Compression 1s frequently pre
ceded by coneussion  Sometimes the latter gradually
passes into the former, but there may be a lucid
tnlerval of some hours between the two  The patient
complans of headache, 15 sleepy, and passes nto 8
state of coma, from which he eannot be roused  The
cheehs are flushed the shin moist breathing slow and
deep becoming stertorous  the pulse js slow, strong
and the blood pressure rmised  The pupils arc un
equal that on the affected side being contracted at
first, and later becoming widely dilated and flaed
whilst the puptl on the unaffected side passes through
the same stages The muscles on the opposite side
to the injury are at first spastic, and later flaceid  As

ressure 1s transmitted through the bram it eauses
trritation of the Rolandic eells on the opposite side, 50
the muscles on the side of the mnjury become spastie,
and 1f further pressure seriously damages the motor
cclls the corresponding muscles will become flacerd
The temperature on the side of the body opposite to
the leston is usually a lttle higher than that on the
samc side

VWhen the breathing 1s stertorous the lips and cheeks
are puffed m and out with each respiation end
cventually 1t becomes Cheyne Stohes s m tvpe and
gradually fals In these final stages the pulse
becomes weak and rapid owing to anmmua of the
cardio-vascular centre
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1 Cercbral—apoplexy, epilepsy, concussion, and
ecrehiral compression

2 Drugs—alcohol, opium and its derivatives,
barbiturmtes

3 Consthintional—dwbetes, uremia.

4+ Exposure to excessne heat or cold

The features of the more important are as follows

Cerebral  haemorrhage (apopleay) —The  chinteal
appearance of the patient will be that of compression,
but therc will be no lustory of ncerdent , the petient s
usually of the plethorie type over 40 years of age
with cardio voscular hypertrophy  The condition
would not be excluded by the presence of a skull
wound as tlus may have been sustained after the
hemorrhage as the result of a fall  Whenever there
ts any doubt, the paticnt should he confined to bed
under observation for a few davs

There 15 often conjugnte deviation of the cyes to-
wards the lesion, and albumin 1s sometimes present in
the urine

The delirtum of a cerebral hmmorrhage may be
mastaken for aleohohe delimum  If obtamnable &
history will be helpful, and it 15 uscful to remember
thet the delirum of a lremorrhoge 18 quite uncontrol
Iable, and will pass i a few hours into o state of coms,
whilst that associated with alcoholic poisonmg 18
generally controllable  The smell of aleohol slone
must not be considered conclustve proof of alcoholism
s 1t may have been admimistered by a friend after the
patient was taken ill, or pessibly mmbibed by the
patient before the cerebral catastrophe occurred.

Coma following an epileptic fit —A history of the fit
may be obtamnable or of epiepsy w the past. The
tongue 18 sometimes bittun and feeces and urne are
often pussed Scars on the head or tongue are
indicative of previous fits

Cerebral embolism —The patient 1s usually a young
adult often suffenng from mtrel stenosis and the
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the pericrantum at the sutures It 14 o common birth
mjury and appears as a soft fluctuating swelling
which mn a few days presents a defintte margin The
presence of thus margin, with the central depression
suggests n depressed fracture, and if doubt cxsts, o
radiograph should be obtamed No treatment 1s
neeessary, absorption usually taking place m 8
months

(b) Bubaponeurotie (subepicranial) —This hema
toma Iimted by the attachments of the epicrunium,
15 sometimes so extensive as to hft up the sealp
As 1t 1s frequently accompanied by a fractured
shull, rndiographie exammation should not be
omutted

(c) Subcutaneous.—On account of the manner
which the shin 1s bound down to the epreranum by
fibrous strands hmmorrhage 1s limited, and the
hematoma nccessanly small  No trestment 15
necessary

Heomatoma of the Ear (page 203)

Black Eye.—This 1s a subcutancous extravasation
of blood 1nto the eyehds and 18 often accompanied by
conjunctival hemorrhage It should be treated by
the application of cold and a firm bandage over
cotton wool for the first 24 to 86 hours after which
no further treatment s required

The 1mportanee of the condition 1s the possibility
of 1ts being confounded with & fracturcof the Orblfﬂ{
plate of the frontal bone However m  black eye
the bruising appears immediately after the accident,
sffcets both lids and often the surrounding tissues,
whilst the conjunctrval hemorrhage has no particular
shape and 1its posterior imit can be secen  In fracture
of the orbital plate of the frontal bone brsing does
not ap until after some hours, does not affect the
upper lid nor the surrounding tissues (Fig 18) The
subconjunctival hemorrhage 13 wedge shaped the
apex extending forwards to the cornes, whilst the
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posterior linut 1s not
visible  Muscular
movements may  be
tmpared  owing  to
the extravasated
blood m the orbit
Although hemato-
mata as a general
rule require cold and
pressure only i the
first 24 to 36 hours
and no further treat
ment aspiration oran
mcision for evacua
tion of the blood
followed by pressure,
18 very useful 1n cases
of large hrematomata
where arapid recovery
I;O;];‘:ﬁzazmoﬂrtngf Fia 18 —Fracture of the an
tia] The usual care- torior fovse with effuslon of blood
into both orbits, which appeared
ful aseptic technique twelve hours after injury
must be employed
Evacuation also diminishes the rish of subsequent
nfection

ScaLps AND Bunns

Treatment 1s divided 1nto general and local

General —In burns of any severity especially when
the patient 1s & child severe shock commonly occurs
and should recerve the usual treatment of rest warmth
and the alleviation of pain by the admmistration of
u.m;.\gmm;. Infusion of saline or plasma 1s certanly
helpful in many cases especially if the superficial
wound 1s extensive Blood transfusion 1s contra
mdieated as the vnwanted corpuseles merely cause
capillary obstruction
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Durns of the first degree —\ simple omtment such
as boracic or zine and eastor o1l ts applied or the arcea
1s dusted with sulphathiazole powder

Fatensre burns of the sccond or third degree —The
treatment of this mnjor surgienl emergeney 1s grad
ually becoming eclartfled, and three methods now
approved nre thie “ closed  dressing the Bunyvan bag
and repeated salme baths It 1s now widely recog
nised that the applention of tanmic acid causes
degenerntion or actunl neerosis of hver cells and
coagulants discournge the growth of epithclium and
sodelay healing  Moreover, infection 18 not abolished
by coagulative treatment For these rensons the
tannie actd sprav and allied coagulants should be
relegated to histors

) “ Closed’ treatment —Unlessthe patientisseverely
shoched an ansthetic 1s administered and the bumnt
aren 15 cleansed with spmt sonp and cotton wool
Dead or severely demaged tissuc 15 removed and
blisters are excisecd  The aren 1s then covered with
picees of vasclmed gnuze or gnuze impregnated with
5 per cent boric acid  Rolls of gauze must not be
wound around o himb as 1f swellig occurs, constric
tion of the mb and interference with circulation will
result  Further layers of sterile gaure are apphed
and these are covered with a generous quantity of
wood wool so that even pressure 13 obtamned when the
dressing 18 enclosed m a firm clastoplast or similar
bandage The pressure of the elastic bandage inlubits
swelling and discourages exudation of serum  If the
patient 15 suffering from severe shockh débridment can
be dispensed with and the dressings as described are
applied dircetly to the burnt surface As o rule
uneventful healing occury, but scarring 1s more
extensive than m cases where surgical measures can
be adopted with safety A prophilactic course of
chemotherapy 1s u\ual}} advisable m order to dis
conrage mfection
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The dressing is left undisturbed for from ten to
fourteen davs, after which progress dressings arc
reapplied at weehly intersals, under mgid precautions
agamst contammation by all m the viemnity of the
patient

() Bunyan bag —Severe burns of the extremities,
especially n the neighbourhood of joints are frequently
treated by means of the Bunyan bag (Fig 19)  After
cleansing the limbis enclosed inaspecial silk envelope
which 1s transparent  The envelope has inlets and

v

D

Fro 19 —Bupyan bag for burn of leg A indicates inlets fc
Itroduction of irrigating solution, and B the outlet for nage

outlets to enable the lesion to be irmgated with a flow
of electrolytic sodium hypochlonte solution—AMitton
g per cent (Fig 18) This origation normelly takes
place twice & day The burn heals rapidly with a
mimmum of scarring and contractures are prevented
by active movement of the parts affected
(1) Saline baths —If the burn 1s very extensive

and especially 1f on the trunk, the patient mev be put
in a saline bath at & temperature of 98° to 100° F

This combats the shock, and allows the clothes to be
soshed off  Baths repeated twice daily yreld excellent
results, and on removul( from the bath the patient 13
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placed on a sterile sheet, the affected surface 13 dned
under a lamp and msufflated with sulphantlamide
powder The burnt area 15 then covered with
vasclimed gnuze and a saline dressing, which 1s
remorstened two hourly, and removed by soahing m
the next bath Those responsible for treatment
should tahe precautions agninst infecting the burmn
by wearmg a masl when the area 15 exposed

Burns of the external gemitalia are convenrently
trented by the application of gauze impregnated with
a sulphonamide omtment

During the process of healing care must be tahen
to prevent contraction or stiffness of joints, and
some cases skin grafting 1s necessary A high protem
intahe ts indieated in order to compensate for protemn
lost by the outpourtng of exudates and 1f necessary
the dict 1s supplemented by infustons of plasma.

Brres

Inscet bites arc usually inflicted by wasps or bees
If anaphylactic symptoms arnse 1 cc of 11000
adrenalin 1s urgenily required  Bee venom 1s acid
and should be neutralised by the application of sode
or ammoma On the contrary wasp (and hornct)
venom 18 alkeline therefore vinegar or lemon juice 15
indicated

Bites of ammals such as the horse cat and dog
require the usual treatment of wounds  YWhen there
13 the shightest suspicion of the animal’s suffering from
rabics the bite should be frecly exeised or cauterised
with carbolic acid solid silver mtrate or the cautery
If possible the responsible animal should be kept under
observation, or if 1t 1s killed Negri bodies may be
found m the bramn  Prophy lactic treatment can only
be obtained at a special Institute

Snake bites should be treated by the immediate
applhication of a tournquet or constricting band
proxamal to the bite after which the wound should be
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gently mto the nose above and then belind the forcign
body A weak alkaline ecollunarium should be em
ployed for a few days  Ocensionally Rouge’s opera
tion of mnewsing between the upper hip and jaw and
turning up the nose 1s neecssary

5 Far —Not infrequentls, foreign bodtes are miro
duced mnto the external auditory meatus by children
espeeanlly 1f they are solemnly warned that this s
a dangerous procedurc | Diagnosis 18 suggested by
the history, deafness, tinmtus, 1 crtigo, and sometimes
discharge  This 1s confirmed by 1nspection through
an aural speculum by means of reflected Dght
Removal ean usually be accomplished by syringing
along the roof of the meatus  If a prolonged tnal 1s
unsuccessful, the einid 13 anwesthetised and the foreign
body dislod with the ard of a blunt hook

Oceasionally 1f the foreign body 15 impacted firmly
the pmna must first be turned forwards by means of 8
posterior curved meision

Rurturt. or TEsDONS

Quadriceps Extensor Tendon.—This tendon 1s rup
tured Just above its patellar attachment At the site
of rupture can be felt 2 gap which 1s mereased by
contraction of the musele  Loss of power of exten
sion1s obvious Treatment consists in open operation
and suture

Loug Head o! the Biceps —Generally thus 1s
assoctated with osteo arthntis of the shoulder jomt
but not alnays 1n which case the rupture 18 usually
near the union of muscle belly and tendon
dingnosis 1s obvious for when the arm 1s bent, the
swelling formed by the contracted biceps belly 15
nearer the elbow than usual and much more promtnent
When ostco arthritis of the shoulder jomt 15 present,
no treatment 1s of avnl as the tendon 1s thinned and
frayed but m other enses open operation mmy be
advised
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There 1s mabtlity to cxtend the terminal phalanx,
which 1s always flexed

Treatment consists in the applieation of a * base
ball ”” or tlnmble sphnt. A more satwfactory method
18 to fix the finger at nght angled flexion of the proxi
mal interphalangeal joint, with hyper extenston of the
termunal mterphalangeal joint, so that the central shp
of the extensor tendon 1s relaxed  For this purpose
the patient 1s shown how fo press the thumb agninst
the finger tip so that the correct position 1s mamn
tamed A dry tube of plaster 1s then shpped over

Fia 20 —The treatment of “ mallet fingor  (Cellona
Technique T J ¥mith & Nephow Ltd.)

the finger and the hand dipped 1n narm water The
swet plaster 18 then squeezed by the surgeon and the
patient assumes the correct position unhl the plaster
dries (Fig 20) The patient conducts his
occupation and the plaster 1s removed 1 s1x weeks.
Tennis or Golt Elbow —Thus 15 a panful conditton
which results from several different causes, such
28 rupture of some of the fibres of the supmator
brevis muscle traumatic fibrositis of the muscles
attached to the external condyle and supracondylar






CHAITER V
THE VASCULAR SYSTEM

ILesorRIAGE

IesMoRRIAGE 1s ather arterinl venous, or eapillary
In arterial bleeding the blood ecseapes mn spurts
synchronous with the heart beats, unless the cut
vessel is at the bottom of a deep wound 1n which case
the Jatter raprdly fills with bright red blood

When a vein 1s divided, the blood flows out 1n 8
steady dark red stream spurting being absent except
from the cercbral stnuses when 1t 1s synchronous with
the pulse, and from the large veins of the neck, when
the spurting synchronises with respiration

Capillary heemorrhage 1s typilied by general cozing
from the surface

The general signs and symptoms of severe heemor
rhage are

1 Increasing pallor, especially affecting mucous
membrancs

2 DPulse—increasingly rapid and compressible

8 Steady fall of blood pressure

4 Restlessuess

5 Dry lps and mouth, assocated with thirst,
which becomes intense

¢ Air hunger

7 Tinmtus

8 Failing vision

9 Syncope

10 Temperature subnormal

Hsemorrhage may be Internal or External—In the
Intter variety the cscape of hlood ean be seen and the
diagnoss 18 obvious but in the former type the blood

83
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vesse]l and oceurs in such conditions asinfeeted wounds
or amputation stumps, peptic or typhoid uleers, and
phthisis  Redmim neerosts 1s ocensionally associated
with secondary hemorrhage, whieh 18 prone to oceur
when sloughs separate  Frequently o * warming
escape of bright red blood 13 noticed  Should this
oceur m a limb, a tourniquet should be arranged mn
position so that it ean be tightened immediately of
neeessary  Should hemorrhage be severe the wound
18 opened m the hope that the vessel can be Ligated
Failing this, the wound 1s plugged firmly with gouge
moistencd with turpentine, which 1s gently removed
about 4 days later A fresh piece of gaure should be
at hand, so that it ean be mserted speedtly 1f necessary

Recurrent bleeding requires bgation n continuty,
and as a last resort the mb must be amputated

Tue TREATMENT OF Ilmvonruace
FmsT Ap

1 Direct digital pressure on the bleeding vessel
Tlhis 1s the quichest method of arrest  The part 18
rapidly exposed regardless of eircumstances and one
or two fingers are thrust into the wound so as to com
press the bleeding artery prefernbly agamst an
adjacent bone In the ease of a himb a bystander or
assistant can then apply o tourniquet.

2 Pressure Points.—For wounds 1n the scalp the
severed artery 1s compressed aganst the bonv skull
Anatomieal pressure points are of little value on
sccount of the rich arterml supply and extensive
anastomosis  Classtenl sites are as follows

IRAD AND NTicK.——The common egrotid ariery is compressed
beckwards agninst Chossaignacs tubercle (Le the anterfor
tuberclo of tho Oth cervical costo-transverse process) which is
about 2§ inches above the inner end of the 1st rib and on the

Ievel of the cricold cartiloge
vppLa exTRUTY —The brackial artery should be compressed
in the middle of the arm in an outward and backward direction
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Samway's Anchor Tourmguet —This consists of a
rubber tulx, to onc end of which 15 attached o metal
anchor  The limb 15 well protected by a folded towel
or several thicknesses of cotton wool and the tourn:
quet then applied tightly round the limb and the end
of the tubing hooked round the anchor

Esmarch’s Elastic Band
age forms o very adequate
tourniquet with Iittle rsk
of deleterious pressure on
nerves, and 1t 15 also used
to render bloodless a Iimb
to be operated upon The
clastic bandage 1s applied
from below upwards, com
meneing at the fingers or toes
and extending some dis
tance above the operation
stte At 1ts upper hmit, 1t
18 applicd as o tourniquet
the Ym.ndugc bemg removed
except for the last few
turns  An Esmarch’s band

Fig 21 —Samway achain
and enohor tourniques can readily be impro-
(The cust towel fs vised by cutting a sutable
omitted for tho sako of stnp from the inmer tube
cloarnes.)
of a car tyre

When wsed to prevent hemorrhage durmng an
operation the application of a tourniquet 1s hhely to
be followed by much comng which can however, be
mmmised by tight bandagmg over a large dressmg
before the tourniquet 15 loosened ¢ g after removal of
a cartilage from the knee joint A sphygmomano
mcter 14 & very convenient and safe tourniquet for use
during an operation  As the systolic pressure often
rises o8 a result of operative interference, the pre-
operative level plus 80 mm 1s adequste and higher
pressures merely encourage Jocal damage to the tissues
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Iquor form perehlondr fortys (styptic)

Hamoplndtm and serum (hemostatics)

Wrght’s styptie, which consists af extract of
thvmus testss enlerum chloride, sodium carbonate,
and earholie actd

Tincturn hamamelidis (hremostatic)

Snake venom, obtamed from the Russclls viper
(stypven) A small erystal 1s dissolved mn sahne and
applied to the bleeding surface It 1s particularly
useful m hemoplnha

Pressure —Cavities miay be packed front the bottom
with nbhon gauze nnd a flrm dressing apphed  The
packing 1s removed after 48 hours  In amputations
the oozing surfuces are apposcd and pressure applted
in the form of a firm stump bandage.

Rractionary ILEMORRIIAGE
Rmcnonnr‘s hamorrhage 19 treated in the same
manncr as primary hemorrhage

Scconpiny Ilgsronnmace

If n wound of a Imb 1s infected, and there 15 8
possibility of secondary hemorthage s tourmquet
hould be loosely arranged above the wound and
attendants and nurses should know how and where to
apph 1t kor psychological reasons the patient
should be unaware of these prparations  The dress
ing should be hight the bandage firm and the part
elevated whilst 1f the patient 15 having baths s
earcful watch should be hept as severe hmmorrhage

mnto the bath ean take place with no other symptom
1 { languor  Should heemor
than a pleasant fechng o ngud"ct(:d e s

rhage occurr freatment g con
suggested (page 84)

1ne GENERAL TREATMENT OF Ha:nonmuar:d .
The patient should be hept quict snd warm, on
the htenp)irrlmgc has been severe the foot of the bed 1s
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rnised, to encournge an adequate blood supply to
the cerebrl centres, and the himbs bandaged from
the distnl ends to the trunh I the patient 18 aware
of an mmpending crists he should be cheerfully
reassured  This 1s not only humane, but fear or
fright causes clevation of the blood pressure and so
encourages bleeding

Morphin 15 very uscful in quieting the patient and
preventing a rise of blood pressure and 1s especially
valuable m pulmonary and gastro mtestinal hemor
rhage n which surgieal treatment may be impractic
able

Stimulants, oxygen, or infusion must not be given
until the hreemorrhage has been arrested, exeept to tide
the patient over a crists pendmg operation

Intosion.—The Joss of flmd from the body ma) be
replaced by flud given by the mouth, rectum intra
vepously and subcutancously

1 Mouth.—The patient should be allowed to take
plenty of fluds, and in many canses this 18 quite
sufficient

2 Rectum.—Saline may be admimistered contm
uously or repeatedly

Continuous rectalsaline1s convemently admmistered
by the followmg method

A rubber tube or catheter 13 passed into the bowel
for about 6 inches and connected with the delivery
tube of the apparatus a useful form of which to Leep
the saline at the necessary temperature of about
110° F 13 a Thermos flask, from the bottom of which
leads the rubber delivery tube This 18 provided
with & clamp by which the rate of flow 15 reguleted
50 that & pint of saline 1s allowed to flow mto the
rectum 1n about 1 to 1} hours

Repeated rectal saline imjections may be given
4 hourly If no chlonde depletion exwsts owing to
excessive sweating vormuting or other causes {ap
water 1s absorbed more speedily  The pelvis 1s rawsed
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on a pillow and a rubber tube or eatheter passed mto
the rectum  a funnel 15 attached to the tube and
saline at a temperature of 100°1 nllowcd to run n
In a child of 1 vear, 4 oz may be given 4 hourly and
in an adult, about 14 pnts at similar intervals” The
rate of flow should be about 1 pint 1n 20 munutes  If
given more quichly, the injection may act as an
encma

Intravenous salinc 18 described 1n the section on
Minor Operations  The fluid may be given through a
needle introduced subcutancously into a vein, but if
as somctimes happens after severe hremorrhage 1t be
impossible to see or fecl a vein exposure by an ncision
will be necessary

Subcutancous saline (hvpodermoclysis) may be grven
into the subcutancous tissue of the abdominal wall,
submammary region and tlughs The apparatus
required 1s stmlar to that for contmuous rectal saline
admmistrtion withthe exception that the rubber tube
leading from the Thermos flask 1s conneeted with two
rubber tubes carrying large sized needles  The whole
of the apparatus and saline having been sterthsed and
the skin having been prepared for operation, the
needles are pushed mto the tissues to be mfiltrated (for
example, one needle below ench breast or mto each
flank or thigh) and maintamned 1 posttion by strapping
the tubes to the skin A sterile dressmg should sur
round ench needle whilst any resulting swelling from
the mjection should be lightly massaged

It 13 important to sec that the tubes and needles are
full of fluid nt the time of inserting the needles, and
this 1s best cnsured by allowing the salme to run from
the needles as they are introduced  About one pmt 15
njected 1n an hour and the sahne may be given for
meny hours provided that a check 13 hept on flud
intake and out put, so that pulmonary cedemsa 18

guarded agamnst
Tn more severc cases of heemorrhage blood trans-
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fusion 1» of much greater value than snhine mfusion

(page 147)

Tooth Socket —Bleediny from o sochet after extrac
tion 1s somctimes vers {roublesome and should be
treated by remosal of all clots and firm plugging with
stenile ribbon pavze dipped m 1 m 1,000 adrenalin
A thick pad of gnuze 15 then placed m the gap made
by the absent tooth and flrmly biten upon by the
patient, or a barrel bandage may be apphed  Styp
tiex wuch as Wnghts or stypven may be used of
neeessary, or even the actunl enuter

Hamophilin —Sometimes the patient s a hemo
philie, in which ease 10 ¢ ¢ of blaod, horse serum, or
diphitheria antitoxin may be myected subcutancously
and celeium chloride given intramuscularly and by the
mouth DBlood transfusion 15 vzluable, and if the
blecding surface 1w accessible stypven 1s apphied

The Lip —Bleeding from a cut hp mayv be very
severe but 1s casily controlled temporarily by ecom-
pressing the ip between the finger and thumb on each
vide of the eut  The bleeding point should be hpated
and the hip sutured The finst stitch mtrogt?ecd
should be o horse harwr suture at the junction of skin
and mucosa, after which the skin part of the wound
should be sutured with horse hair and the ends left
long o that they mayv be pulled upon to evert the hp
and allow the mucosa to be sewn with eatgat  White-
head'’s varnush 1s applied as a dressing one thickness
of gauze being used on the skin if considered neces

tary

The Tongue —Consuderable hemorrhage may ac
company wounds of the tongue, and 1s controlled by
pressing downwards and inwards at the side of the
tongue with the fingers which at the same time pull
the tongue forwards Gencrally the bleeding can be
permanently arrested by suturmg the wound with
chromie-gut stitches, which deeply mto the sub-
stance of the tongue  Should the blecding follow an
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operation for exeiston of the tongue, the latter should
be pulled forward in the manner described and a
suture (if not already there) passed through the tongue
to hold 1t forward The bleeding pomts are seized
with Spencer Wells's foreeps and Iigated or under nm
with a stitch  Secondary hemorrhage, which some
times follows the applieation of radium may be very
persistent and 1f ul{'othcr measures fail, the hngual
artery must be hgated at its origin from the external
caratid 1e proximal to the doral branches to the
tongue, or the external carotid artery 13 hignted

The Face —Blceding 15 often free, but ean be con
trolled by the usual means Vounds of the face
unless very small, should be neatly sutured with
horse hair to prevent a broad sear  The stitches arc
removed on the third or fourth day

Out Throat —Most commonly this 13 met with m
attempted suierde  The larynx 1s involved much
more frequently than the great vesscls of the nech,
because the would be suterde throws his head back
Just before cutting this rendering the larynx promin
ent  Also, the mewston usually 1s made in the upper
part of the nech where the larynx s superficial and the
great vessels deep

The size of the skin wound 1s no guide as to the
severity of the condition, in that a wound extending
almost from ecar to ear may only mvolve skn sand
subcutis whilst a wound of 2 inches in length can
mvolve trachena and cesophagus

Cut thront must be treated according to the prin
ciples lnid down for the treatment of any wounds

If the arr passages are not mvolved bleeding ponts
should be hgnted muscles sutured end the wound
closed after insufflation with sulphonamide powder

If the air passages are mvolved, the commonest site
of mjury 15 the thyro-hyoid spacs, in which case the
pharynx 15 opened Hsmorrhage may occur from
the supertor thyrord hngual, and facial vessels and
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The Bealp —Ilwmorrhage 1n these eases 1s usually
severe and owing to the attachment of the vesscls to
the fibrous subcutis, 1t 15 usually mpossible to appl
a Iigature  Bleeding 1s however, alwavs casily con
trolled by under running the vessel with a stout silk
worm suture on a curved needle and tving 1t tightl

Punctured Wonnds of the Wrist —\ot infrequently
wimndow-cleaners people who bottle mineral water,
and others suffer from wounds of the radial and ulnar
arteries at the wrist  These may heal leaving a weah
creatrix mn the vessel wall whieh vields later with the
formation of an ancurysm, or the extravasated blood
may clot peripherally leaving a cavity communicating
with the lumen of the artery a condition described as
n false traumatic aneurysm

Treatment —A tourmiquet having been appled the
ancurysmal sac 1s cxposed and removed, and the
artery 15 divided and higated proximally and distally

Intercostal Arteries,—These lic in grooves along the
mferior borders of the ribs their position preventing
the simple application of a hgature

\s a temporary means for the arrest of heemorrhage
a piece of aseptic gauze 1s pushed between the ribs
and strips of gaure packed mto the pocket formed,
until the latter 1s too big to be withdrawn  When
pulled upon 1t exerts pressure on the bleeding pomnt.
If necessary, subpenosteal rescction of a prece of nib
allows exposure and hgation of the dnided artery

Varicose VEINS

Varicose veins commonly give rise to no symptoms
or complications  Treatment may be required on ac
count of an associated sensation of weight or fatigue
for cosmetic reasons or to control such compheations
as dermatitis

Treatment —(1) Palliative (n) Injection (1) Sim
ultaneous hgatron and injection, (1v) Excision

Each of these forms of treatment has 1ts indzeations
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and contraindientions and sometimes a combination
of methods 1s desirable

(1) Palhatice treatment1s ndopted 1f the predisposing
cause s transitory, ¢ g pregnancy, or 1if the decp
veins have been oceluded byv thrombosis  In the
latter case, the patient will recall an 1llness or preg
nancy 1 which the leg became swollen and paunful,
necessitntmng  immobilisation 1 bed Dot mfre
quently some permanent swelling of the kmb persists
In such a case the varicose veins are the main channels
for the retum of blood, so injection or operntion 15
harmfu), and certam to be followed by recurrence as
other compensatory collateral veins develop

Polliative treatment consists n avoiuding any
constriction, such as tight garters, and the appheation
of a crépc bandoge which 15 applied from below
upwards Torous clastic stochings are useful, but
rubber bandages or stockings imnterfere with the
evaporation of perspiration and so predispose to
dermatitis

() Injection —This method yields good results if
valves are competent a state of affairs which can be
ascertained by means of Trendelenburg s test The
patient 15 recumbent and the leg 15 elevated so that
superficial vens are emptied The saphenous vemn
Just below the opening 1s compressed either digitally
or by means of a prece of medium sized rubber tubing
(Fig 25 1) The patient stands (Fig 25, 2) and the

usion1s thenremoved Rspud filling of vancosities

from above downwards mdicates valvular mcom
petency (Fig 25, 8) and combined ligation and mjec
tion 1s necessary  Slow filling of the veins from below
indicates that the valves are efficient and mjections
alone can be carmed out with confidence The pro-
tection afforded by the valve at the upper end of the
external saphenous vein can be tested in a sumilar
manner by applying pressure over the veins as 1t dips
into the popliteal fossa to join the popliteal vemn
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60 mm of mecreurs  When the veins are prominent,
the recumbent position is assumed and the skm over
the sclected site of myection 15 cleaned with spint
The filled syrmge 15 taken the needle mserted mto
the vem and a httle blood withdrawn, indieatmg the
posttion of the needle in the lumen of the vein  The
sphygmomanometer pressure 18 released, the vem
above the needle 1s emptied upwards by massage
and the mjection 1v made  Small or medmum sized
vemns are njected wlile the patient 14 standing,
but large vens should be treated by the *emph

NEEDLE NEEDLE

Fia 20 —A common cause of perivencas injection.

vem' techmque Tlis method permits the maximum
concentmtion of solution to be brought m contact
with the mtima, and the formation of bulky and
knotty clots 15 avorded After the ncccg: 1: ::::b
drnwn the puncture 1s com wi
motstened er’th spmit, and s strip of elastoplast
dressing 1s applied for a few hours b
The first injection 15 made at the lowest powt in the
group and succeeding ones progress ﬁ-oc:eldbelow
upwards The imtial dose should not ex roore
than I c ¢ of qunme and urethane solution, lest the
patient be unusually susceptible to the substance
Subsequently the amount 1s wmereased up to 8 1:.1:.t
or more than one mjection of a smaller amount a
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as 1t 1s useful for exerersing traction on the vem anda
suitable mjeetion 15 then introduced mto the distal
part of the vein  If varices are present m the lower
part of the thigh they can be conventently treated by
the introduction of a urcteric catheter through a
smich m the wall of the vein  The catheter 1s in
smuated along the lumen and jection 1s made at the
desired level  The higature on the distal end of the
vein 1s then divided the wound s closed and an
adhestve dressing 15 applied  No rest in bed 15
required after the operation, and subsequent further
mjections are mven as neeessary  As previously
mentioned, Iigation of the external saphenous vein 1s
occasionally required  The position of the vem
should be previously marked on the skin, either by
menns of silver mitrate or a suitable dye A vertieal
meision 15 made over the vemn the popliteal fascia 15
divided and the vessel 1s higated close to 1ts entry nto
the pophteal vemn

(1v) Ezcisionof veins 13 undertaken for the following
conditions

(a) Varices —\ large single varix or multiple
varices are unlihely to respond to mjection therapy

(b) Massive veins —These may be as thick as a
finger Even 1if the “empty vemn  technique 18
used ascptic thrombosis causes conmdernble dis
comfort, and some months may clapse before resolu
tion 13 satisfactory

(¢) Fulure of injection therapy —Some veins
appear to be mresponsive to mjection. Recanalisa
tion 1s apt to occur 1f treatment 15 mcomplete, or if
some degree of valvular mcompeteney custs o
condition which may be difficult to detect mn a fat
thigh However symptoms arc often relieved even
If recanalisation occurs, owmg to thichening of the
venous wall by fibroms.

(d) Ectasis —This term 15 applied to increase mn the
size of the vemn followng valvular meompetence It
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Even i these enlightened davs, some patients,
cither through neglect or dread of hospitals, ignore
even such a condition as a foul and discharging
vanicose uleer  In such cases the underlying bone
may become involved with resulting periostitis, or
eventually earcinomatous changes are apt to super
vene on the chronieally infected uleer (Fig 28)
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1s prolonged, or requires repetition, exnmination of the
leucocytes 1s neeessary m order to exclude damage to
the white blood cells

Chemotherapy may require the awnhening of a
sleeping patient  If such »s necessary for this or
other couses, violent mensures such as shaking
should be avoided A patient who awnhes with a
“gtart " 15 mentally and phvsieally wntated and
considernble time must clapse before he reguins his

Fig 20 —V aking a slceping patient

composurc  The 1dcal method of arousing & sleeping
patient 18 by mcreasmg digital pressure on the tragus
as a result of which the patient wahes up quietly and
sometimes even with a smile !

If vomiting prevents oral admimstration some 1
travenous preparation such as soluseptasine, 1s pre-
scribed  Penieillin should be admmistered if the
response to chemotherapy 1s not satisfactory ,

Locally hot fomentations hot baths or Bier’s
passive hypermmun all have their uses Incision 18
harmful until pus forms for premature mnterference
will merely open up paths of mfectton which the
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patient 15 attempting to obstruct by a leucocytic
barrier, and 1necisions enhance the halality to sept
cremin

If diffuse suppuration occurs, multple deep free
meistons are made parallel to the mamn blood vessels
andnerves  This s followed, if the imbs arc involved,
by hot hypertonte saline baths for limited periods
Prolonged sonkm;i; renders the skin sodden and
diminishes 1ts vitality

Cellulitis of the Bcalp —Nearly always follows a
wound of the scalp and may affect erther the sub
cutaneous or the subaponcurotic tissue the so-called

danger space’ In the former, the wmflammation
remams localised and resembles cellulitis affecting
other subcutancous tissues but in the latter, pus forms
beneath the aponcurosis being Itmited by the attach
ments of the latter and therefore able to extend as far
forward as the supercibory nidges, backwards to the
superior curved line, and laterally to the zygomata
It 15 8t these attachments that swelling and cedema
are most marhed and abscesses usually point  rarcly
the whole scalp actually floats on the pus There
13 severe constitutional disturbanee General treat
ment 1s mstituted and if meisions are necessary they
should be parallel to the mem vessels sufficiently deep
to open up the areolar space beneath the eprcranial
aponeurosis

If suppuration occurs, the need for carly surgical
mterference 15 obvious as necrosis of skull, sinus
thrombosis and menmgitis are possible sequele

COellulitis of Orbit —Blost commonly this 15 due to
extension of suppuration from ethmoid disease It
may also follow perforating wounds, osteomyelitis,
or compound fracture

The orbital tissues become infiltrated and swollen
proptosis results the eye bemg fixed and pamful
(Edema and congestion of the lids and conjunctiva
are present (chemosis) together with diplopia and
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dimimshed viston  Corneal uleeration and panoph
thalmttis may follow, and if suppuration eccurs—there
15 danger of eavernous thrombosis and memingitis
General drsturbance 15 present but varmble i degree

Treatinent consists in the immediate appheatton of
general measures  If nceessary an ncision 1s made

over the place of maxi
ij o
/ &
at AL @

Fia 30 —Orbital cellulltis
rocondary 1o cthmold discase
The iocldon les between B
{the trochlea) and A (the
tenlo-ocnls)

mum swelling and may
be through the conjunc-
tival  formiees or lds
When the condition s
secondary to ethmord dis
case, the ineision 18 made
at the supero internal
angle of the ortat through
the Iid nnd palpebral
fosera between the troch
lea of the superior oblique

tendon and the tendo
ocul (internal tarsal higament) (Fig 80) A small
rubber-glove drain 1s mserted  Fomentations are
then applied  If suppurative panophthalmitis oc
curs, the globe should be freely opened by a crucal
nciston  Thus is safer than cnucleation, as the latter
entatls a ter rish of meningtis

Cellnlitis of Axilla.—This 1s due exther to an infected
wound of the tpper limb or extension from an axilary
Iymphademtis ~ The axillary tissues become firm and
brawny and redness and cedema extend over the chest
and back to o varable degree  Pam 1s severe and
aggravated by attempts to abduct the arm  Sup-
puration tends to spread under the pectoral muscles
and mey also mvoll:‘c the shoulder jomt, causing a
suppurative arthntis

Treatment —If suppuration 1s suspected an 1n
cision 1s made through the skin of the floor of the
axalla parallel to 1ts antenor fold  The deep fascis 1
ineysed  and stnus forceps are mtroduced pus being
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the streptococcus pyogencs group The orgamisms
frequently gain entry to the tissues through a small or
negleeted wound, but in some cases no breach 1n the
shin 1s discoverable The general health of the
patient 1s usually below par, and debilitating diseases
the extremes of life, and poor hivgiene are prominent
predisposing condittons

Symptoms —The patient notices that the skm 1n
the vicinity of a scrnteh or abrsion has become
wrritable and feels stiff  After a few hours general
symptoms of towemia supervene which usually
merease 1 severity until the patient 1s obviously 1l
or even delirious

Bigns —If the infection commenees in o wound this
will exhibat an unhealthy appearance, and from the
margms o rose pinh rash extends over the adjacent
shin  The cdge of the rash 1s definite a feature which
18 often more casily appreciated with the finger than
the eye  The colour of the rash and 1ts defimite edge
arc important pointsin distingushing o truc erysipelas
from cellulitis  As the rash extends vesicles appear,
which burst and discharge serum

Considerable swelling occurs when Iax tissues arc
ivolved particularly the orbit and the scrotum,
which may become as large s a feetal head The
rash gradually fades and for some weeks a brown dis
coloration of the skin remains due to pigment sct free
as a result of destruction of red corpuscles  Adenitis
mvarably accompanics the infection, but suppuration
of the glands 15 unusual

In some cases the infection wanders about the body
perhaps for months (erysipelas migrans)

Treatment.—Erysipelas 1s a contagious discase and
therefore the patient should be isolated or at all
events removed from a surgical ward  Care must be
taken during dressings to prevent contommation and
those who dress the wound must use gloves for thewr
own as well as others safety Surgeons and
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() the duration of the conditton—if inflammation does
not subside in four or five days, pus 1s probably
present

Treatment —The usual general treatment of acute
mflammation 1% enrned out

As o genernl rule pus 1s evacuated as soon as
1ts presence 1s dingnosed  There are certain exeep
tions to this, ¢ g hypopyon or pus in the anterior
chamber of the eye, and, according to many surgeons,
sclected enses of nppendicular abseess It must
constantly be remembered that the admmistration of
penteillm and chemotherapy ean mash the presenee
of pus which although more or less symptomless,
should in most cases be evacunted without undue
delay

The shin of the patient having been prepared i the
usunl way and rgid nsepsis being mantamed en
adequate 1ncision 1s made into the abscess, the pus
evacuated and a flnger introduced, septa being broken
down and a multilocularconverted mnto a single cavity
A drainnge tube corrugnted rubber, or piece of rubber
glove drain 13 mserted

If the position of an abscess 1s such that during
operation important structures are endangered, ¢.g
i certain abscesses of the nech, axilla, grom and
popliteal space Hilton's method should be employed

An meiston 15 made through the skm and sub-
cutaneous tissue down to the deep fascis, which 1s then
carefully opened A grooved director or sinus
forceps 1s passed through the opening mn the deep
fascie i the direction in which pus 1s suspected and
as so0n as the pus cscapes the aperture 13 enlarged
If necessary a finger 15 wmtroduced and any scpta
broken down Suitable dreinage 13 obtamed by
means of a rubber tube corrugated rubber or a glove
drain

The primary focus may require treatment, e g an
abscess of the nech 1s commonly secondary to infection
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i & good hight will reveal a red elastic swelling and
later, fluctuation  Unless promptly opencd, death 1s
possible cither from cedemn of the glottry, asphyxa,
or asprration pneumonia should
the alseess rupture spontane-
ously  The patient should be
enveloped 1in & blanket and
placed 1n the supine position,
with the head hanging over the
cnd of the table  The mouth
13 opened with a gag, no
anwsthetic betng administered
The surgeon requires a head
Fia 31 ing » 13mp and n spatula to depress
rotropharyngeal nbecess. the tongue The points of a
pair of angled simus forceps are
plunged mto the swelling (Fig 31) and the infant 15
immediately held up by the legs so that pus runs
out of 1ts mouth and nose
Quinsy or Perlionsillar Abscess.—This should be
opened at a pomnt on o line between the base of the
uvula and the Jast
uppermolartooth
a hittle nearer the
former than the
latter It should
be  remembered
that the tonsil 18
often pushed for
wards by the
abscess conse
quently the tonsil
3. — The

18 frequently ex  Fro e
s l;l‘:n:.;l'vhh amus plomd wstead of fhu::;ddg!: ‘foropu'n‘
{oroepa. theabscesscavily  ing a quiney

Two mecthods may
be umployed  {a) that of pushing in a par of angled
sinus forceps (Fig 32) or (b) that of 1ncising upwards




CLLI yp It iMp ABSCESS 113

N ien g, [ the Iy, of the Anlery, ]nllnrofllw
Innces) With g sharp Pomted oy, T hatour, Kunrdeg
Fe 3



114 MINOR SURGERY

wards and mwards, the Iatter by a vertical nemsion
whichgapes when the thigh s flexed, so that dramnagers
unhampered

Popliteal Abscess —This 15 not common and when 1t
occurs, 14 usunlly sccondary to infection of the outer
side of the foot, or of theleg It 1s opened by Hilton's
method through a posterior vertical masion, and
although swelling may have been neghgible owmng to
the strong transi erse fascia, nearly o pint of pus may
be evacuated

Some surgeons advocate an metsion on the outer
side of the space 1n front of the bieeps tendon

Popliteal aneurvsms ocenstonally occur espeerally
in clderly people  An uncomplicated ancurysm 1s
unbhely to be misdiagnosed but o hematoma
resulting from shght lenhage may become infected
Therefore a poplitenl *abseess * in a patient past
nuddle age must be approached with caution

Prepatellar Suppuration.—This frequently com
mences as an miectne bursitis of the prepatellar
burse spreading through the wall of the latter and
mvolving the surrounding ccllular tissuc  Other
causes mnclude abrasions and cuts of the overlving
skin A free vertical metston 18 required although
sometimes 1t 15 wiser to replace this by two lateral
mewsions It 1s advisable to wam the operator of the

thility of a carelessly made incision nvolving the

Jomnt and causing a suppurative arthntis

In more severe cases, where there 1s a sympathetic
effusion nto the jomnt, the extremity should be shung
with the knee shghtly flexed 1n 8 Thomass knee
splint and extension applied totheleg  The patient s
discomfort 1s thus dimmished

Mammary Abscess.—This 18 most often observed
during the first few weeks alter parturition and usually
results from infection by organisms (generally staphy
lococer) through a sore nipple  Most cases are due to
the unnecessary swabbing of the baby s gums Small
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are shortened aftcr 3 or 4 days, and can usually be
removed after a weck

The preceding remarks coneerning the trentment of
wmnlramammary abscess
apply 1 the ease of the
submammary type ex
cepting that this may
sometimes be treated by
an nfero-lateral 1neision
m the thoracomammary
groove

In the case of supra
manunary suppuration
an InCIsion 1s necessary
but the direction 1s 1m
materigl ns the pus is
superficial to the breast
tissue  Sometimes a
supramammary abscess
1s the superficinl part of
an hourglass-shaped ab
scess, the deep portion
of which forms an

XI5 SOLITIN

Fio 34 —Tho “ Closcd
method of treating a breast

abscess. Euwol i1 injected along
tho small tubo every 4 houm,
The overflow runa out of the
largo tube and {s absorbed by
the gauze. The layer of vaso-
]ine(fn uze protects the skin

mtramammary abscess
This possib?;ty must
always be borne 1n mmd
and careful search made
for anv decp communica
tion

from tho irritating effect of the
faid
Alveolar Abgcsss —An

alveolar abscess usually results from a earous tooth
nfection spreading from the pulp chamber through
the foramen at the apex of the fang  Pus forms and
may escape between the alveolus and tooth perforate
the mner or outer table or pass downwards mnto the
body of the jaw  The typical alveolar abscess forms
bencath the external periosteum of the alveolus the
pus having pierced the thinner outer table or passed
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abscess  The essential difference between them s that
tubereulous abscesses have a hinmg membrane con
taning giant-celled systems and tubercle bacill, whilst
the * pyogenic” have no such membrane bemg
merely surrounded by granulation or fibrous tissue
It 13 therefore obvious that m the former, radical
treatment should include removal of the lining mem
brane, whereas in the Intter a simple inciston 15 usually
all that 1s required

The Treatment of a Tuberculous Abscess.—The
usual general treatment of tuberculosis 1s carrred out
and includes fresh air sunshine or heliotherapy,
plenty of good food, cod liver o1l and malt combined
with tubereulin mnjections, if considered ndvisable

Locally the pnimary condition must, of course,
receive attention, ¢ g 1f the abscess 15 sccondary to
tuberculous arthritis of the knee jomnt, the jomt must
be moved from the position of greatest case to that
of maximum utthity for anky losis, immobilised m that
position by a switable sphnt or plaster and mter
osscous pressure avolded The abscess itsclf is treated
as follows

1 It 13 1gnored and if the imtial cause yields to
treatment absorption will occur  If the abscess en
larges n size so that rupturc and conscquent second
ary wnfection are threatened, or if 1t is subntucous as
n the case of a retropharyngeal abscess then aspira
tion or evacuation 13 nccessary  The njectton of
10doform emulsion may be combmed with the as
piration wliach can be repeated from time to time
as may ben

2 I)t 15 memhe contents evacuated all tuber-
culous granulation tissue gently removed with the
sharp spoon and any underlying condition such as
a piece of dead bone or glandular debris beneath
the deep fascia, dealt with ~ Hmmostams 13 effected
a httle BIP 18 rubbed 1n hightly and the wound
sutured a large dressing being apphed firmly If
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by injecting blood around the periphery  Gas and
oxigen or pentothal arc admunistered, and 20 e ¢ of
blood is withdrawn from the patient into s syringe
contaming 2 cc of 2 per cent sodium citrate  The
blood 15 injected at various pomts cach injection
commeneing 1n the subcutancous tissue and termin
ating m the necrotic arca  In order to prevent auto
mfection a clean needle should be used for each
mjection  In some eases X ray therapy relieves dis
comfort and appears to limtt spread of infection

When suppuration has oceurred 1chthyol (10 per
cent ) in glycerine or Monson’s paste (glveerne 11
parts, desiccated magnesium sulphate 30 parts) are
among the best preparations for the promotion of
healing

In some cascs when induration 1s pronounced and
pan sexere excision of the affected arca, under anses
thesia, with a enutery or diathermy kmife, gives pro-
found rchef and probabl Iimits extension The
resulting cavity 1s pached with vaseline gauze or
flavine emulsion

Carbuncles of the face and upper hip are extremely
dangerous as thrombosis of vems mav extend to the
cavernous sinus  The patient must be confined to
bed and provided with a bowl of hot hypertome
saline so that he can almost continually bathe the
affected arca  Chemotherapy or penicilln 15 pre
seribed and every attention 1s paid to his general
health

As 1n the casc of infected wounds squeezng 1s
strongly to be deprecated, and the patrent should be
warned agunst this common practice. Squeezing
may express some pus (which will 12 an) case dis
charge 1n due course} but it traumatises adjacent
tissues and encourages extenston of mfection along
interstitial planes
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ceding by 4 to § (Fig 37) If the circumference of
the part 1s not uniform throughout, the bandage will
require to be reversed

K

Fro 37 —8imple spiral bandage, Fio 38.—The reverse bandage

2 The Reverse —This consists in turming over the
bandage as m the diagram (Fig 88) whilst the thumb
of the other hand keeps the upper border of the spiral
bandage in the correet position  After the reverse has
been made, the bandage 1s carred round the hmb and
another reverse made higher up and 1 the same line as
the first  The reverses should lie on the antero-lateral
aspect of the imb and be continued as long as the
changing calibre of the Iimb necess:
tates

8 The Figure of Eight —This 1s
an cxcellent method for bandaging
jomts but can also be used for those

m which a reversed bandage
is mdicated It consists of a
number of loops appled to the
part w the form of a figure of eight

Fio 80.—Figure the loops being well open A tumn
of t to knes or two 18 made with the bandage
soen behind  heloyw the jownt aofter which 1t

crosses the flexor aspect of the
latter and 15 made to encircle the hmb above 1t this
process being repeated as required
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must come well dovn below the oceipital protuberance
and forehead
4 The T bandage, deseribed under Perineum, 1
very uscful for the head, the horizontal imb of the
T passing round the forchead and below the oceiput,
whulst the vertieal imb or Itmbs pass over the sealp
& The o tadled bandage 1s described under Fractured
Jaw
Splca o! Bhoulder —The bandage 1s applied round
the upper arm from withm outwards, unti! the axilla
is renclied, the bandage then passing forwards beneath
the axalla, upwards over the anterior fold and shoulder,
then round the back of the chest beneath the opposite
axilla across the front of the chest
Spica of Thumb—Two or three turns of bandage
are applied round the wnist, after which the bandage1s
round the thumb as hugh as possible, then round
the wrist, then the thumb until the part 1s covered
Figure of Eight for the Elbow-Joint.—The joint 1s
put 1n the position in which 1t will be maintamed after
bandaging, and the bandage 1s applied to the pont of
the elbow, one or two turns being made  Gradually
increasing loops of a figure-of-eight bandage are now
applied round the arm and forearm, the site of crossing
being 1n front of the joint
Bpiea of Grain —The application of this bandage 18
rendered much easier by the em
ployment of a pelvic rest, which 15
placed transversely beneath the
sacrum Two or three tumns are
token round the upper part of the
thigh (which s o lttle flexed and
abducted) from withm outwards
Fio 41 —Aseend  with reverses if necessery after
ing spica of groin  wwhich the bandage 18 carred out
wards elong the grom Tound the
back of the false pelvis, across the pubes to reach
the upper part of the thigh around which a turn 18
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wards i front of the breast over the opposite shoulder,
ncross the back to the starting pont, then round the
chest, theturns beingrepeated untilthe breast s covered

Both breasts can be covered by
a sumple moduleation of this band
age  This consists n passing the
bandage round the chest, then over
onc breast the opposite shoulder,
round the bach of the nech, over the
front of the chest across the un
covered brenst

Another uscful method 15 &
bandage which passes round the
chest and then crosses one breast above the nipple,
round the back, the opposite breast above the mpple
the first breast below the nipple, round the bech,
the scecond breast below the mipple, and so on

Many-tailed Bandage —This 1s particulardy useful
for abdominal work, and the best pattern consists of
a longtudinal pieee of flannel to the side of which are
sewn picees of flannel m such a way that when
applied round the abdomen or limb, the one above
overlaps the one below and pieces of opposite sides
overlap each other to the extent of half the circumfer
ence of the part It 1s applied so that the tails
overlap from below upwards

Unna’s Bandage.—This mcthod was formerly the standby
in the trentment of varicose uleers and s still useful if the
patient s shin is Intolernnt of plaster  The limb fs cleansed and
dried a bandage is applicd after which Unna s paste melted
by henting in o water bath, is rubbed in another bandage
applicd nnd more paste rubbed in It forms a firm burt light
support for the leg and if the ulcer requires frequent dressing a
window may be made by cutting awny the bandage from over
the ulcer  The bandage usanlly requires changing fortnightly
Unna s paste consists of o mixture of gelatin 5 parts xino
oxide 5 parts glycerine 8 parts water 6 parts, boric ackd 1 part.

This method has been superseded to a great extent by the
uso of an adhesive, elastic bandage

Fio 43 —DBreast
baodage
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The surgeon s Anot 15 very uscful when a ligature 15
being tied at the bottom of a deep wound or if a
suturc under tension 18 being tied

A Staffordshire knot 1s cspeemlly mdicated for

88 &

Fia 45 Fra 40 Fro 47 —To complete the clove
Reef knot Granny knot hitch the second loop is pased in
front of the flrst.

Fro 40 —First stage of Fia 50 —Third
Btaflordshire knot mece]

lignting vascular pedicles A double threaded pedicle
nlg:dlegm made g):dtrunsﬂx the pedicle the needle
being mithdrawn and the loop passed over the stump
One end of the Ligature 1s shipped through the loop
tightened and the two ends then tied
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remain ambulatory is by means of clastoplast or
sumilar adhesive bandages

Botls commonly abort if covered with two or three
lnyers of clastoplast in the early
stoges, and strapping 18 a useful
adjunct n the treatment of car
buncles

Dedsores in the carly stages,
should be protected by a double
layer of clastoplast applied with
out stretching  The plaster 1s
untouched until Joosened by dis
charge, which may be from one to

Fra 53.—S8trapping  scvernl days  The sore is then
m‘:’* tosupport the  gently swabbed with o mild antt

septic and the plaster reapplied

By tlus means grenulations are undamaged by
frequent dressings, and possibly the retamed pus
posscsses a proteolytic property which hiquefies dead
tissue

ITarts commonly disappear if covercd by strapping
The strappmg 1s removed weehly, and the macerated
horny epithelium removed by scraping The majonty
of cases arc cured after 1 to 6 wecks’ treatment

Approrimation of Wounds —\Wounds can be
approxymated by cutting a hole mn one piece of
cﬂstoplust. and threading a narrower piece through
the aperture  This resembles the old fashioned hare
lip plaster, and 1s also uscful for the approximation
of small, clean cuts

£ el
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CIIAPTER VIII

HERNIA

NON-OPERATIVE TREATMENT

TunreL are two essential factors fn the cnusation of hernin the
it beilng wenkness  clther congenitol or nequired of the
abdominal wall, and the sccond, Increased Intra-abdominal
pressure  The fint §s treated by operation or relieved by the
wearing of a truss the second by treating the cnmse

Inercase of intrn-abdominn] pressure results from abdominal
distension nssoclated wlith rickets straining ot micturition
owling to a stricturc or an enlarged prostate straining to
defreate followlng constipation or a rectal polyp bronchitls,
and many other causcs It b of the greatest importance to
determine tle particular couse or causes and to treat them
approprintely

Inguinal hernin 18 the commoncst type to appear
wn cluldren It 1s best treated by the wearng of a
rubber truss which 1s of prac
tically the same shape as the
steel spring mgumnal truss, to
be described later It 1s worn
doy and mght, and the

tient should possess two so
g?ﬂt when one 15 being cleaned
the other can be used A truss
18 kept on durmg bat)l;mﬁ‘ and
it 18 essential that the herma

Fro u;ulz,_m 13 never allowed to  come

down.' When the truss 1s

bemg changed a finger or thumb 1 applied to the
ingumal canal

Another uscful truss for babies 18 the horse shoe
It 158 made of rubber and has a horseshoe-shaped

133
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the thigh to the inner side and thenee to the lower of
the twostudsonthe pad It should prevent the latter
from slipping upwards, but should not be tight enough
to inconvenienee the patient  Both the internal ring
and the inguinal canal arc covered by the pad, which
will almost reach, but not
b press upon, the pubic bone
/ When ordering a truss,
the surgeon should measure
closely round the pelvis,
midwny between the ihac
crest and the great trochan
ter, and should wnform the
wmstrument maher as to
whether the hernia 15 1
Fro 57 —3othod of measur  guinal or femoral, right or
ing patlent for truse. left, bubonocele or scrotal,
dircet or indirect, 1ts size
and the patient’s age and occupation  If possible 1t
15 more satisfactory for the instrument maher himself
to measure and fit the patient.

A useful test for deciding 1f a truss 15 efficient is to
ash the patient to sit on the edge of a chair, wrth his
legs apart and extended, and to cough vigorously
If the hernia does not escape under these conditions,
1t 15 obviously well supported

Rat tailed truss (scrotel truss) —When a rupture
(usually scrotal) cannot be Lept up by the simple
spring truss, the pad 1s continued downwards in the
form of a tail, which 18 continuous with the perincal
band Thus 1s usually suceessful, but not always the
rupture sometimes escaping from the wnner side of the
pad 1n which case s forked tongue truss may be neces
sary It consists of a rat teded truss of whuch the
pad 15 extended across the middle line and fastened
to the spring

Hinged-cup truss (Fig 58) —This 15 o special truss
for the treatment of a large trreducible scrotal hernia
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downwards somewhat sharply, and the perineal strap
15 attached to the spring a Iittle 1n front of the anterior
superior iltacspine, morcorlessencirelingthethigh The
pad must be of the correet size and should not press on
the pubte spine medially, nor the femoral vein laterally
For a large hernia, the pad may with advantage be pro
longed downwards and incorporated n a thigh picce

Fra 89 —Femoral stecl-spring trus.

A truss for a femoral hernia 1s, howescr, less satis
factory than one for an ingumnal hernim, for two
reasons

1 Durng flexton of the thigh, as when seated the
pad tends to be lifted o]ﬂ‘ the sac, whereas in the
ngumnal t, it 18 more closely apposed

g.Zu A ferﬁ::nl sac 15 surroundi:d by condensed extra
peritoneal fat (often erroncously termed o * lipoma )
This prevents compression of the sac also it 18
somewhat sensitive to pressurc

It 15 generally agreed that a truss 18 not advisable
for a femorsl hernta, unless there exists some defiaite
contraindication to o] tion

Umbilical Hornla.—I?;a children.—The child should
be placed on the bach, and one end of a piece of strap-
ping 1§ inches broad and 5 mches long 13 applied to the
abdominal wall lateral to and a little below the um
bilicus  The hernia 1s reduced and a penny covered
by two thicknesses of int placed over the navel and
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3 Incarceration —This term
withthe onward passage of ficees, i;ﬂgﬁ bllﬁzir?fn?e
15 unhampered It s hkely to occur if Iarge [E\F:*esl'
contatming senu sohd frees 1 present mn the sae, and
thercfore 1s most commonh a complication of um
The e o e omined ranssese ol

gin n consistency, and o shght
unpulse on coughing 1s still felt  If untreated it
gradually passes into a condition of strangulation

Copious high enemata are given which, combined
with massage of the hermin, result 1n alteration of the
consisteney of the freees from putty to mud  The
semi-volid nuxture can then negotiste the nech of the
sac, and svmptoms are rehieved It must be remem
bered that incearcerntion merges into strangulation,
and 1f doubt ¢xusts as to the exact condition operation
1s imperative

4 Btrangulation.—In tlus condition the blood
supply of the herninl contents 15 obstructed, and
gangrene follows 1if untreated  The hernin becomes
tense, tender and impulse on coughmg is lost

The cssential treatment of strangulated hernia 1s to
relieve the constriction as soon as possible and af
neeessary  deal with the contents of the sac according
to circumstance Two lines of treatment are taxs
or operatton

Taxis may be used 1 carcfully sclected cases and
under certain conditiops but the followmng contra
wndications must be rermembered

1 Previous Irreducibiliy —In these cases the sac
cannot be emptied and therefore there can be no

arantee without operation that the strangulation

as been relieved

2 Length af Tiune —Convention has fixed an
arbitrary time hmit of 6 hours after which taxus
should not be attempted owing to rish of gangrene It
must be cmphasrsed however that small herm
which are tightly mpped by the constrcting agent
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may become gangrenous in four hours, whereas the
contents of a large hernia with a wide nech can retamn
their vitality for much longer than six hours

8 Type of IHerna —Most surgeons consider that
femoral hernie should never be subjected to taxis,
as owing to the comparatively tortuous path of thesac
(downwards forwards, and upwnrds), taxis 1s only a
misnomer for ill-directed pressure

In cases of strangulated umbtlical hernie rrreduct
bility 15 usually present and hence texas 1s inadvisable
Therefore for practical purposes, taxis 1s only switable
for inguinal hernue, provided that the strangulation 1s
recent and the herma previously reducible  If tavxs
1s safely and successfully performed, the following
adyvantages are gnined

(1) The case can be reviewed regarding subsequent
treatment, 1e truss or operntion

(u) If an operation 1s necessary, 1t ean be performed
when the patient 15 properly pre

(m1) The time and place of the operation can be
arranged 50 as to suit the convenience of all coneerned

Taxis a8 APPLIED TOo AN INGUINAL HERNIA —
1 The head 1s rawed and the thigh flexed to
relax the abdominal
muscles the leg should
be rotated mwards to
relax the extemal ab
dominal rin 61)

2 The cgn(t?ngts of
the sac which last
escaped should be re
turned first, thus the

-

neck 13 embraced and T U_luxhin the
supported by the £ tngat

left thumb and ;:et.higho lng‘i:jn&lnxui and ﬁotcmnﬂmmn;
fingers  while steady

pressure 15 applied to the fundus with the mght
hand. -
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8 Only moderate steady pressure must be used so
that such ealnmities as * reduction en masse ” or
rupture of the bowel are mpossible Ilowever,
reduction mto an mterstitial loculus 13 a possibihity
cven when taxes 15 applied correetly, m which case
symptoms persist nlthough the swelling has dis
appeared

If taxis attempted on these lines 13 unsuccessful
then preparations should be made for operation, and
meanwlule the patient 1s put to bed with the foot of
the bed raised, morphin is given, and a linseed
meal poultice or icc bag applied A very useful
method to encournge return of gut in cluldren
consists in tymg the legs to a framework over
the bed so that the buttochs are rased off the
bed

When preparations for operation are completed, 1t
15 frequently found that reduction has oceurred spon
tancously If however such 1s not the casc and the
herma 1s stidl within the time imut of safety taxas 1s
again attempted and often successfully  If taxis
still foals on ansesthetic 18 given and 1n exeeptional
circumstances taxis may again be applied, thus
should onlv be done if there 15 a defintte contra
indication to operation Tlis contraindication may
be on gencral grounds, such as diabetes tabes or
environment or with speeral reference to the hernia
eg chronic bronchitis or very large hernial onfices,
when recurrence 18 probable In other cases opera
tion 15 performed so that the contents of the sac
may be scrutinised and the radical cure of the hernia
atternpted

Although taxis applied under the above principles is
reasonably safe, yet the modern tendenoy which h strongly
recommended 13 to opernte immedlately In &Il cases provided
adequate facilitles are svallable and the condition of the
patient is suitable
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STEANGULATED InGUINAL HERNIA

The sac having been exposed and opened, 1t 1s slit
up to the nech. Inadults the constricting agent 15 the
thickencd nech of the sae. A hernia director 1s
passed through the sac, which 1s divided in an upward
and inward direction, so that, whether the hernia 18
direct or indirect the imcision 1s parallel to the deep
epigastric artery  Contents of the sac are withdrawn
and treated according to circumstances Thus, 1if
viabihity 1s assured the bowel s returned  Should small
mtestine be gangrenous resection and anastomosis 1s
usually performed, but if large gut 18 gangrenous
resection and dreinage of both ends by means of a
Paul s tube 1s essential  The continwity of the bowel is
restored when the patient has recovered from the
obstruction The sac 15 removed and radical cure
completed as described  In children the constriction
18 sometimes caused by the pillars of the external
abdominal ring which are relaxed when the inter
columnar fibres are divided

Femoral Hernia

Differentin] Disgnosis

(1) Inguinal Herma.—The neck of the femoral
hernia lies below and to the outer side of the pubic
spme whereas that of an ingwinal herma 13 above and
mternal to that promimence  If a large femoral hernia
has turned up mn front of Pouparts ligament dis
tinction may be difficult

{n) Psoos Abscess —This yrelds an impulse on
coughing, but the gbscess can also be palpated above
Poupart s ligament, and other signs of tuberculosis
of the spne are present

() Saphenous ¥Varsz —On coughmg 8 thril can
be detected, as distinet from an mmpulse Other
varicosities are usually present

(1) Other Srellsngs —An enlarged gland a Iipoma,
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STRANGULATED InoumnaL HERNIA

The soc having been exposed and opened, it 1s slit
up to the neck. In adults the constricting agent 1s the
thichened nech of the sac. A herma director 1s
passed through the sac, which 1s divided in an upward
and mward direction, so that whether the hernta 15
direct or indirect the 1ncision 13 parallel to the deep
epigastric artery  Contents of the sac are withdrawn
and ireated according to crrcumstances Thus of
viabihtvis assured the bowelis returned  Should small
mtestine be gangrenous resection and anastomosis 1s
usually performed but if large gut 15 gangrenous
resection and drainage of both ends by means of a
Paul s tubeis essential  The contmurty of the bowel s
restored when the patient has recovered from the
obstruction  The sac 1s removed and randieal cure
completed as described  In children the constnction
1s sometimes caused by the pillars of the external
abdommnl ring which are relaxed when the inter
columnar fibres are divided

Femoral Hernia

Differential Diagnosis

(1) Inguinal Hernia —The neck of the femoral
hernia lies below and to the outer side of the pubic
spme whereas that of an inguinal hernia 15 above and
internal to that prommence  If a large femoral hernia
has turmned ugcm front of Pouparts ligament dis
tinction may be difficult

(u) Psoas 4bscess —This yrelds an 1mpulse on
coughing, but the abscess can also be palpated above
Poupart s hgament and other mgns of tuberculons
of the spune are present

(1) Saphenous Farniz.—On coughmg a thnll ean
be detected as distmet from ap impulse  Other
varicosities are usually present

(iv) Other Swellings —An enlarged gland, a lpoma,
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an enlarged paoas buna, olc, may resembh a femoral
hernin but chametenstie features wsunlhy serve to
dingnose the condition

Operation —In uncompheated cases the method
advocated v Lochwood 15 satisfactory A vertienl
ncision may be made over the swelling, but an oblique
one supcrimposed over Poupart's lignment gives
simlar exposure, heals more readily, and Hes w a
nnturnl crease  The fascie covering the sac are
divided and the sacis opened  The contents are dealt
with and the sac freed to the nech winchis transfixed
and ligated The canal is obhterated by suturng
Poupart’s hgament to the fasein over the pectineus
musele  Core must be taken that unduc pressure 15
not exerted on the common femornl vein, which might
result i aedema of the leg

StranouLatEd FEMORAL HERNIA

The operntion must be planned so that exposure of
the hernin is adequate and gsccess may be gamned to
the peritoneal cavaty n case resection or dramnage of
gut 15 necessary which procedures cannot be satis
factonly performed below Poupart’s higament An
meision is made over the wmner half of Poupart’s
hgament and the skan and fascie are retracted
downwards to expose the sac  This 1s opened and
cleared up to the nech. The constricting ngent 18
Gimbernat’s ligament, which 15 divided by passing a
hernin director without the sac on its inner aspect,
te between the nech of the sac and Gimbernat's
hgament Two or three nichs are made 1n the lgn
ment or in many cases the outer part ean be avulsed
from its attachment by firm digital pressure, after
which the contunts of the sac can be readily with
drawn I suitable for retumn, hermul contents are
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Iignment to the fascia over the peelineus, as elready
described (Lockwood) :

If pangrenous bowel 1s present, so that resection or
drainage of bowel 1s necessary  the method advocated
by Lotheisen 13 advisable The gangrenous loop of
bowel 1s wrapped 1n gauze and left on the grom The
shin 15 then retracted upwards and the external
oblique divided, exposing the ingumal canal The
arching fibres of the internal oblique and conjomned
tendon are retracted upwards ﬂng the transversalis
fosetn and pentoneum divided above Poupart's liga
ment  The peritoneal eavity 15 carefully pached off
and the gangrenous loop 1s gently withdrawn along
the crurnl canal and brought out on the abdormnal
wall. Drainage or anastomesis is performed as
requred  Forceps are then passed from above under
Poupart’s higament, the fundus of the sac 1s grasped
and the sac withdrawn along the crural eanal, brought
out above Poupart’s hgament and ligated The
meision through the peritoncum 1s closed and radical
cure achieved by suturing the conjomned tendon to
Cooper s ignment 1 e the fascia covening the pectmeus
musele at 1ts ongin form the tho pectinenl hne  The
aponeurosts of the external oblique 1s sutured and the
wound closed

Umbilleal Hernls
Opcration 1s ormed by Mayos method, the
surropfmdmg skmpc;.-{d fat bemng excised through ;
transverse elliptical meiion  The sac is opened &
the neck, the contents are removed and returncd,
and radien] cure performea as described 1n connection
with strangulated umbilical herma

STRANGULATED Uubrurcar HERNIA

bove and
A transverse elliptical ncision 13 made 8
below the sac, of sufficent length to allow subsequent
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suture without tension, tussue forceps are applied to
the fundus of the enclosed mass in order to steady 1t
and allow tractron mn required dircetions  The m
cision is deepened until the rectus aponcurosis 1s
reached, when subcutancous fat 1s dissected up from
the aponcurosis to the nech of the sac }Fig 62) The
sacs drawn upwards and the lower half of the neck of
the sacis then divided and extended by o short mneision
through the linea alba and the pentoncum on either
side  The upper half of the nech of the sac 15 now
utihsed as a hinge, s0 that the sae s everted and drawn

Fro 83,

upwards over the contents , this exposes the strangu

lated structures at the neck of the sac, whieh are then
examined and dealt with as 19 most expedient  The
sac, with the ellipse of skin and subcutaneous tusue, 18
then removed (Fig 68)  The pentoneum is adherent
to the back of the rectus sheath, and the elliptical gap
15 closed by the method suggested by Mayo  Mattress
sutures are mtroduced to draw the upper portion of
rectus aponeurosis and toneum undernesth the
lower (Fig 64) The up border 1s then
stitehed down to the hmes alba by interrupted
chromic catgut sutures (Fig 65) Sulphonamde
powder 1s applied and the skan and subcutancous fat
are approximated by deep sillovorm or nylon sutures

M8 10
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A dram is mserted down to the rectus aponeurosis at
either end of the wound, in order to allow escape of
exudates should mfect:on occur

Intersiitial Hernims are ciated with an und ded
testicle in over 50 per cent. of cnses ’I‘hepr\:lcm‘!eal’thk‘:)'}7°
of hernle may for contd of symp

spparently successful taxis in a ense of stranguldted lnguhm]
hernin owing to bowel being dhplaced Into the interstitlal
loculos. As these hernie cannot be controlled matisfactorily
by means of a truss they should be subjected to operation.
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hemorrhoge, Iife 13 endangered and transfusion must
be carried out

In the frestment of shock, if associated with
bleeding timely restoration of the blood volume 1s of
vital importance  Of recent years the valuc of trans
fuston with blood or an allied substance has been
mcreasimgly appreciated and its usc 1s discussed on
page 157

\S{len anemia is present particularly if 1t 18 due to
s ut repeated hremorrhoges, to chronie infection
or to nc:flasm, blood transfusion 1s of great yalue and
should ahvays preeede or aecompany serious surgieal
operation especially when the chances of heemorrhage
are considerable  When given during an operation 1t
may allow the completion of a long or difficalt pro
cedure which would not otherwise be possible  Post
operatively 1t mav successfully combat dangerous
shock following loss of blood and surgical manipula
tion

(2 In gevere mfection, as in acute osteo-myelitis or in

gepticeemin, transfusion of bleod by the dilution of
toxins the combating of apeemin, and the mtroduction
of antibodies may be of cspectal beneflt as & subs:
diary treatment. Such transfustons are of relatively
small amounts, 50-100 cc. and can be repeated
several times €

Contraindioations

The mntravenous admimistration of blood 1s attended
with danger 1f used indiscnmnately ~ As with such
mfusion generally it must be_avoided where conges<,
tion of the venous side of the circulation 18 1n evidenge,
and where the right side of the heart 1s embarrassed
Thus 1t 13 contramdicated when pneumonia, bron
chits, and ellied pulmoenary condrtions are pmtﬁl
also transfusion may not be performed where ren
disesse 18 evident, and especially when urmma 1%
threatened In such cases, any added strain on the
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Berum Serum
Group A (2) Group B (3)

—_—

- Corpuscles
a0 Y Group A (2)
SRS
Group O (4)
'
Group AB (1)
’
i"'%’: Group B (3)

F1a 80.—Blood grouping

recipient of Groups AB and A but not one of Groups
Band O those of a donor of Group B can be recerved
by a recipient of Groups AB or B but not one of
Groups A or O
Compatibiity between the donor’s corpuscles and
the recipient s serum 19 usually all that 1s required
In cases of severe anemia, where the volume of the
transfused blood will form a sigmfleant pro, on of
the reaiprent’s blood volume 1t 1s desirable for the
donar s serum to be compatible with the recipient s
uscles as well as vice versa, 1e¢ donor and
recipient i such cases should belong to the same blood

group
To ascertamn the blood group of a given person a
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Thesc partacles are called Pyrogens, and water can be
freed of their presence by triple distilation It 1s of
the greatest importance that all solutions of saline and
citrate for intrascnous use should be prepared with
water which has just been trebly distilled and they
should then be nutoclaved mmmediately to prevent
any chance of fresh contamination  Similarly before
sterilisation all tubing, necedles, connule, and con
tamners should be well washed through to rid them of
pyrogens
Taking Blood from the Donor —Dircct transfusion
from donor to reaipient by way of a two-way syringe
1s no longer practised  Instead, the donor s bled nto
a bottle contamning sodium citrate, which prevents
cloting  The  blood bottles” of the Medical
Research Council make very convement receptacles
and are m general use in this country  Into such &
bottle of 540 ¢ ¢ capacity 1s placed 100 c.c. of sterle 3
cent sodiumcitratemnpyrogen frecwater Itshould
g:rnoted that the Medical Research Council bottle
bears a mark at 180 ¢ c., the amount of anticoagulant
origmally recommended, but this mark 1s no longer
relevant as 1t is found a smaller amount suffices A
small bore Frenchs necdle 1s attached by rubber
tubing to a cork, as shown 1n Fig 88, and the whole
apparatus is sterihsed
Before use 1t 1s care-
@ﬂﬁgp fully washed through
mtg citrate  solution,
Fra 87 —French s neodle. and the cork 1s fitted to
the blood bottle The donor lies on & couch and a
sphygmomanometer 15 applied above hus elbow  The
pressure 15 mamtoined at about 80 mm so that
vens are compressed without interference to arteral
flow Thus venous congestion 13 produced which is
ncreased by the donor clenching and unclenching his
fist A prehmimary mtradermal wheal of 2 per cent
procaine 18 made over the antecubital vemn, and a
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Transtusion to the Recipient.—The apparatus
shown in Fig 09 1s both simple and convenient, It
should previously have been sterthsed and then wnell
washed through with sterile citrate solutton  From
an clevated upturned blood bottle the blood flows
through a drip-feed bulb to a Luer Knufman syringe,
the rate of flow bemng controlled by a screw-gJip
A handful of sterile glnss beads
added to the bottle will collect
at the neck, and provide a
cony ement filter for the blood
With the glass plunger of
the synnge withdrawn (as 1n
Fig 69) blood 13 allowed
to flow through the appara
tus until 1t 1s filled when
pushing home the plunger
checks the flow Venepune-
ture 15 then performed,
withdrawal of the plunger
for the first few mullimetres
conflrms 1ts sucecss by aspira
tion of blood from the vem
while further withdmwal
allows the flow from the
side tube to recommence.
An antecubital vein is usually
chosen and the arm should
be splnted during trans
fuston  The syringe should
be securely strapped mn positton with & swab tucked
beneath 1t to maintam a surtable angle with the
Lmb Any type of intravenous needle can be
substituted for the syringe, but a little more dexterity
will be required to enter the vemn nccurately and to
avold an ar lock. When the bottle 15 exhausted
another may be substituted the tube bemg com
pressed while the cork 1s transferred

Fra 69 —Apparatus for
giving blood.
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Snocg aND REsuscrTaTION

Shock 15 o term that includes o variety of conditions
still poorly differentiated It 1sused here to connote a
condition following injury or operation characterised
by weakness, pallor, and raised pulse-rate and mn
advanced eases by subnormal body temperature,
sweating, low bloed pressure, rapid thready pulse,
vomiting and intense thirst. The constant patho
logreal feature in shoch 13 a reduciion 1n blood volume,
which may be due to actual loss of blood (1e¢ hammor
rhage) or to loss of plasma which leaks out of the
blood stream 1nto the tissues, or to an ncrease of the
capillary bed from splanchmic vaso-dilatation The
reduced blood volume leads to general vasoconstric-
tion 1 an effort to maintam the level of the blood
pressure.  Vasoconstriction means decreased tissue
arculation, mtensmfied 1if the blood pressure
falls as well, and tissue anoxia. Prolonged anoxia
produces  permanent damage, and ultmately
death

Treatment.—It cannot be emphassed too strongly
that treatment of shock must begin early 1if possible
““before 1ts onset ¥ By far the most important single
need 15 the restoration of blood volume and thereby
of tissue metabolism which 1s considered 1 the next
paragraph  The more 1mportant points concerning
accessory therapy are as follows Alorphia s given to
relieve pamn and restlessness  YWarmth is applied by
means of hot water bottles, blenkets or a radiant heat
cradle Hot sweet dmnks are of great value if
swallowing 15 not contrmndicated A few words of
reassurance help to allay fear Any continung
hemorrhage 1s arrested, but fusther operation must be

ned until the blood volume has been restored
Reusing the foot of the bed on blocks gives the vital
centres of the brain as great & share as possible of the
reduced tissue circulation  Adminstration of oxygen
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of plasma and serum, whether fluid or reconstituted
from the dried product, appears to be much the same

The method of giving these flnds 15 the same as for
blood (p 154) The glass bead filter 13 most mport
ant  Enough flud should be given to raise the blood
pressure to above 100 mm of mercury, and to main
tamn 1t at that level.  Three or four pints may succeed
where one or two fall The flrst two pints can be
admnistered rapidly 1if necessary under pressure, but
after thot a careful watch must be Lept lest pulmonary
cedema develop

Burns and crush injurfes produce o type of shock
characterised by a concentration of the blood m
addition to a reduced blood volume Plasma or
serum should be used 1n these conditions 1n preference
to whole blood for the normal dilution 1s thus re
established at the same time as the blood volume.

Operations on shocked patlents should be postg]oncd
untal the blood volume has been restored A blood
pressure of over 100 mm of mercury 1s a reasonable
criterion and the only exception should be to control
hemorrhage Gas and oxygen with ether if neces
sary 18 the best anesthetic to use or failmg this, open
ether Local anmsthesia, where practicable 1s excel
lent Care must be taken that cyanosis 18 not
allowed to develop  Chloroform and spimnal ansthesia
are contramndicated

SiupLE DEHYDRATION

Simple dehydration arises when the flmd intake of
the patient fals to balance the flud output The
normal mtake by the mouth may be dimimshed
because of difficulty m swallowmg or if drinking 15
undesirable for therapeutic reasons as for example,
after an operation on the stomach  The fluld output
18 sometumes excessive on account of persistent
vomrting or diarrhcea, Anssthesia temporanly
renders the heat regulating mechamsm of the body
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@ven will be determmned by the estimated flud
deflerency which 1t is intended to restore A large
dose of saline can be introduced quichly to combat an
emergency, but it 15 usually preferable to give a slow
continuous drip A rate of 50 drops a mmnute equals
1 pint m 4 hours Provided pulmonary acdema docs
not develop there 1s no objection to continuing a drip
mfusion for three or four days if the patient 1s unable to
take flurds by mouth If oral ingestion of fluds 1s 1m
possible for any length of time, 1t 15 often an advantage
to add dextrosc to the infusion, thercby providing
some nutriment A pint of 5 per eent. dextrose with
0 85 per cent. saline can be given alternating with a
pint of normal saline

Infugion in Ursemia.—Admimstration of intraven
ous fluds produces duresis and 1n uremia advantage
may be tohen of this to encourage incrensed excretion
of waste products, such as urea  In Bright s disease
nfuston 158 better avoided as there 1s an alteration of
the plasma proteins associated with albuminuria  but
in uremin due to  surgienl disease’ of the kdney
mtravenous saline or, better still isotonie sodiurm
sulphate (4 285 per cent) may be a life saving
procedure.

Infusion in Head Injury —Hypertonic solutions are
sometimes grven to diminish cerebral cedema, and to
reduce the pressure of the cerebro-spmal flnd  For
this purpose up to 100 c.c of 50 per cent. sucrose
solution 15 given intravenously A less cffective
alternatrve 1s 6 to 8 ounces of 50 per cent. magnesium
sulphate mven rectally combimned with 8 mmimum of
flud intake by the mouth

Luunar PUNCTURE
This 13 carried out for diagnostic purposes as I
menmngitis and neuresyphilis when the cercbro apmal
flud 18 to be examuned, or m spmal tumour when
hiprodol 1s mjected for 1ts radiological localisation It
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ts used m treatiuent, as when pemeillin or scrum 1s
mjeeted in certain ty pes of meningitis, for reduction
of ararsed intrrernmial pressure, and for the induction of
spnal analgesta(pp 405 407, chapter on Ansesthetics)

The patient is placed n the left lateral position,
the knees fully drawn up, and the spinc and head
flexed A line connecting the highest points of
the 1hinc crests cuts neross the 4th Jumbar spinous
process  The space above or below this lme s
chosen, and a small wheal of loeal anresthesin raised m
the middle line, after appropriate preparation of the
shin (Fig 71) The trocar and eannula are next
introduced i o forward direction, with a shght

Fra 71.—Lumbar puncturo (The site of puncture is nyually
between the 3rd and 4th lumbar spines.)

inchnstion upwards m conformmty with the shght
downward slope of the spinous processes  The trocar
13 pushed steadily omwards, the resistance of the
Ligamenta subflava and dura 15 noted and overcome,
and the subarachnoid space 15 reached at a depth
usually of 2} to 8 inches from the surface The
trocar 18 withdrawn ond elear flud dnips slowly from
the cannule  If the procedure 1s for the purpose of
diagnosis the fluid 15 collected m & test tube and the
pressure of flow estimated by manometer attachment
if for therapeutic ipjection, s Barher s blunt-ended
cannula 18 passed along that already n sty and a
small graduated syrmge attached “Aspration of a
few cubic millimetres of clear fluid ensures the position .,
of the cannula 1n the subarachnoid space, before the



162 MINOR SURGERY

slow injection of the drug is carried out (see Spmnal
Angsthesia)

Difliculties may be encountered mn the performance
of lJumbar puncture The trocar sometimes en
counters bony obstruction, this may be due to m
sufficient flexion to osteo arthnitis, or to mnaccurate
direction of msertion The trocar 135 withdrawn to
Just below skin level, the spme fully flexed and
reinsertton made with a slightly increased or decreased
wmclination  With osteo-nrthritis the 2nd or 4th space
may be attempted but farlure when this condrtion 1s
present 15 not uncommon  The sitting posttion with
the feet supported on a chair at the side of bed or
operating table, may sometimes be used the spme
bemg well placed and the patient supported

The troear may be pushed too far and penctrate the
dura on the anterior surfacc of the spinal theca
Thus, 1f no cerebro-spinal fluid flows from the eannula
after apparently successful insertion, the trocar should
be remnserted and the connula withdrawn for o few
mullimetres  If blood flows instead of cerebro spmal
fluid, the plexus of veins on the posterior surface of
the vertebral bodies may have been reached, and the
cannule should be withdrawn and remnserted It 1s
important that the mstrument should not lie 1n ths
plexus when a drug 1s mjected, hence the importance
of asprration before mnjection

In performng lumbar puncture in the very young
the 4th mterspace 15 chosen and the 8rd never used,
for the spimal cord at birth reaches to the lower border
of the 3rd lumbar vertcbra and recedes gradually in
suceseding years to its final pont of termunation at the
lower border of the body of the first lumbar vertcbra

Cysrs—BursE~—TUNOURS

Sebaceous oysts can occur anywhere on the surface

of the body except upon the palms of the hands end
upon the soles of the fect where sebaceous glands are
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absent Their most common site 18 on the sealp,
where not uncommonly they are multiple  They are
treated by exeision, and this is earned out either by
transfixion or by disseetion By the former method,
n long curved sealpel 1s passed beneath the cyst,
perforating the skin on onc side 1its pomt emerging on
the other By cutting outwards, the cyst s bisected
The schaccous mat is wiped away and the two
halves of the cyst wall removed  One or more sutures
close the skin inasion (Fig 72)

By dissection, a small elliptieal meision is made over
the swelling, and the cyst removed whole, together
with the overlying skin by blunt dissection

Fia 72 —Exchlon of ssbaceous cynt by transfixion.

Dermoid cysts may occur deeply in many parts of
thebody  Superficnlly, they often present yust above
and outside the outer canthus of the eye, being here
attached to the pertosteum deeply or to the dura
mater Therr removal 1s delayed until puberty by
which time any intra-cranial connection is usuall
separated Excson 1s carried out through a 1
meson 1 the line of the eyebrow, care being taken in
separating 1t from 1ts deep attachments

Oysts of the Breast.—Many varieties of cyst occur m
the mammsa. Solitary cysts are frequently so tense
that they resemble solid tumours  they are commonly
associated with mterstitial mastitis but are oceasion
ally due to obstruction of lymphatics or of a galact:
ferous duct. They should be excised under local or
general anmsthegia through & small mesion radially
placed to the mipple, together with the mmmediately
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surrounding breast tissuc  Alternatively, a large
swelling may be removed through a curved mesion
i the line of the outer and lower attachment of the
breast, the latter being turned upwards and the
swelling removed from its decp aspect The scar is
thus concealed

Single solid mnocent tumours, such as fibro-
adenomata, may be removed by sumilar methods

Pilonidal sinus 1s a sinus of developmental origin 1n
the post anal region  Its opeming on the skin surface
lies in the mid line of the natal cleft near the tip of the
coceyx, and will admit a probe  Its track passes up-
wards for an inch or so 1n the subcutaneous tissue, to
end blindly 1n the region of the sacro-coceygeal joint
It has no connection or association with the anus, and
the direction of the track, upwards and superfleial to
the coeccyx, differentintes the condition from anal
fistula. The track 1s lined by squamous eprthclum,
and often contains a  nest of hairs >’ from which the
name ¢ pilonidal ’ 18 derived  The sinus may remain
undetected, or & purulent discharge may attract atten
tion  Alternatively the opening may become bloched
with epithelial debns, so that a cyst 1s formed the so-
called anal dermoid This cyst may become
1nf and, pomting directly through the skin 1s
readily mustaken for a boil, unless the mid line opcnmg
1s sought with a probe  All *“ boils  at the upper en
of the natal cleft eall for a search for such an opening,
which may be 2 inches or more distant, but always in
the mud lme  Anything short of total excision of all
the eprthelil lining will be followed by recurrence
It 1s convement to mject a dye, such as mdigo-
carmine along the trach with a syringe and blunt
cannula The stemed area 15 then widely excised
and 1f excision 13 adequate no dye will be seen i the
operation fleld The skn 15 carefully sutured, and
deep tension stitches tied over a roll of dressing,
maintam pressure on the wound and discourage the
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turned mwards, the bursa cxecised, and the flap
suturcd 1n position A small dramege wick 15 brought
out at the lower end of the meision

The olecranon bursa 13 sumlarly treated when
chromnie swelling 1s present, the base of the flap being
proxamally placed (Fig 74)

A bunion 1s due to nfection of the adventitious
bursa over the prominent head of the first metatarsal
m cases of hallux valgus  With 1ts removal 13 com
bined exeision of the underlving exostosis or a more
radical operation for hallux valgus (sce p 200)

Ganglion

The swelling 1s due to mucoid degeneration of the
fibrous sheath of a tendon or jomnt It 18 usually
small, firm, and diserete, but occasionally 1t 13 large,
diffuse, and soft  The treatment of choice 18 exaston,
and this 1s carried out under local or general anss
thesia  The incison passes across the swelling the
edges are undercut, and the ganghon defined by blunt
dissection It 1s of importance that cvery decp
ramfication should be removed especial care bemng
exercised 1 tracing the decp connection with tendon
sheath or joint cavity Ths latter connection 1s
Lgated and the pedicle cut short, when the capsule 15
finally removed

Treatment by 1njection and by the use of seton, 1s
usually followed by recurrence

Compound ’ ganglion, a term which should be

avoided 15 a tuberculous nfection of the tendon
sheaths of the wrist and fingers  Free exeision gives
the best prospect of speedy and perroanent cure.

Lipoma

Lapomata occur anywhere in the body where fat 18
deposited  The subcutancous variety are commonly
mtuated on the trunk, especially m the scapular
region, and on the more prodmal parts of the limbs






108 MINOR SURGERY

Angloma

Small and loenlised capillary neev n nfants fre
quently disappenr spontancously, and thus active
treatment should be withheld m the carly stages  If
they persist, and cspecally if the tumour be situated
on the face, the application of earbon dioxide snow 15
the trentment of choice  For cavernous angioms in
this situation clectrolytic methods should be used
Elsewhere in the body where the swelling 15 localised
and excision 18 practicable, surgical removal 1s re
quired It 15 of advantage to wat until the patient
has passed the infant stage before this 1s carried out,
and m mid hne nwev1 of the sealp of cavernous type
the frequency of venous connections with the intra
cranial sinus must be borne mn mind

Exciston 18 usually carried out under general
anwsthesia  with cavernous angomata, end nevo-
lipomata the masion surounds the swelling and 13
carricd down to the deep fascia, then by blunt
dissection, the decp vascular connections are defined
and tied and the mess removed en bloc  The skin
edges are mobilised by undercutting and the wound
closed with sutures

Oarbon dioxide smow 18 prepared by allowing iquud
carbon diowade to escape from the cylinder into the
ar expanding as 1t does so  For tlus purpose &

Fra 75 —Alould and rammer for making carbon diaxide
snow penoil.

gpeeal type of cylinder 1s used which stands vertically
on & flat base and haa a tube inmde so that iquid CO,
15 delivered to the valve from the bottom of the eyln
der 'The ordinary cyhinder of an anesthetic machme
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The treatment 15 excision by reason of the con
stant mnconvenience which 1s caused  Thus 18 usually
carricd out under local anmsthesia, Infiltration be-
neath and around the swelling with procamne (2 per
cent ) being adequate In some situations where
tissucs are lax, such as the floor of the mouth, inflltra
tion 18 Itkely to obscure the cyst wall It 1s then wiser
to use n surface appliention of cocaine (5 per cent.),
but if the cyst is lnrge or the patient nervous, light
general anwsthesia 1s preferable  An attempt 1s
made to remove the whole of the cyst, and 1f this 1s
done, the wound 1s closed by catgut suture  Some
times a part of the wall of the cyst is Ieft behind, being
adherent and often unrccogmsable on account of the
genernl ooning of blood  In such case the wound 15
only partly closed, the centre bemng allowed to
granulate from the bottom, so as to discournge
recurrence of the cyst.

Salivary Calouli

These may occur 1n connection with any of the
larger salivary glands, being most common in the
submaxillary system The stone 18 either withn
the gland or at any pomt along the duct the com
monest site bewng 1 the latter within an inch or
50 of the orflce in the floor of the mouth They
result 1n obstruction to the outflow of secretion with
swelling of the gland and duct and subsequent 1nfec
tion and abscess formation behind the stone  ith
each meal, or with the anticipation of food, mcreased
swelling of the gland and pain in 1ts viemity render
the diagnosis evident The orifice of Wharton’s
duct 15 usuelly swollen and displaced end a little pus
may be expressed the calculus 1s often felt by
palpation 1n the floor of the mouth An X ray
examination reveals the position of the atone

The treatment 18 removal of the ealculus This 15
readily carmed out under local procame mfiltration,
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encountered  The teeth on both sides are removed,
an incision made through the mucous membrane in
frontand belind, and theswellingexeised, together with
the surrounding mucosa and a generous wedge of under
lymg alveolus the whole being removed in one picee
The bone 1s cut with a chisel, or small saw  Should
the tumour, on histological examination provetobea
sarcoma, deep X ray treatment 1s to be considered

Dental Exiractions

The removal of teeth, though properly the province
of the dental surgeon, must occasionelly be carried
out mn emergency by the medienl practitioner who
should be reasonably proficient 1n the art  In dental
practice & varicty of forceps are used, duffering with
the tooth to be removed and this 1s of course, 1dcal
For straightforward cxtractions however a medical
practitioner can proceed with two pairs one for the
upper and one for the lower jaw The former are
of ‘umversal "t and are straight, the latter are
hawk’s bill the ly)?:.de being at right angles to the
handles (Fig 70)

Local anesthesia, nasal or oral gas 1s administered
In the former 3 per cent proeamnc with adrenaln 1s
mjected beneath the
mucosa of the alveolus
on the mner and outer
surfaces mfiltrating up
to the dental margins
and a Lttle 13 1ntro-
duced ot a sumilar level
between the tooth to be
removed and those
adjacent to it

Shghtly  varying
A mumplﬂatngnsdare tgi’?c

remembere: epending
Fio ,Zf;g; um = on the parhcu]agetooth
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antrum, 1t 1s removed by enlarming the opening,
paching the cavity with ribbon gauze and with
drawing 1t, when the fragment emerges with the strip
Hewomorrhage, either primary or reactionary, may be
msistent  If a bleeding vessel is seen a stitch may
sometimes passed round 1t or s fragment of mucous
membrane sutured on to1t  Such measures not infre
quently fml If this 15 the case or if the pomt 1s
ndistingwishable the socket 18 washed out and
plugged with mbbon gauze soaked in adrenalin or
turpentine oil, alternatively, snake venom 1s applied
in the same manner  Should hemorrhage still persist
i spite of the above measures, an electric or a
Paquelin’s cautery can be used under gas and oxygen
anmsthesia  (Ether must of course be avoirded )
Occasionally blood transfuston 18 required
Alveolar abscess may result from apieal infection a
swelling of varymng degree presenting on the side of
the alveolus and extending up to its margin  Infee
tion 18 apt to spread beneath the mucosa to the soft
tissues around the body of the lower jaw or beneath
those of the face Fluctuation should be awaited
and an mesion under gas ansesthesia 1s then made
within the mouth as near the tooth as possible  The
dental condition 1s dealt with subsequently

TRACIEOTOMY
In cases of urgent respiratory obstruction a high
tracheotomy 18 performed m fprefercnce to o low
operation as the upper of the trachea 1s more

superficial, rish of m tis from subsequent
infection 15 less, and fewer important structures are
endangered

A tracheotomy for diphthena 15 accomplished as
follows If an anesthetic 1s deawrable chloroform gas
and oxygen or cyclopropane should be given as ether
18 irritative and so apt to cause spasm of the gloths
The chuld 18 pinned m a blanket so that a sudden
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Twe UxsiLicus

Congenital Lesions are of frequent occurrence at
the umbilicus

Hernia of this region may vary from a large sac
with defieient abdommnal wall (exomphalos) evident
at birth and often wneompatible with hfe, to a tny
protrusion secn only when the infant cries  These are
true umbilical hernie, a2 also are the minor bulges
resulting from & weakening of the scar  Hernia 1n
this situation 1n adults 1s usually acquired, being
paraumbilical above or below through the linea alba.

Lesions resulting from umperfeet closure of the
vitelline duct may be a sinus fistula, or cyst and the
occurrence of a fibrous cord running from the deep
surface of the umbilicus to the lower tleum may onlybe
evident at Inparotomy  Rarely a stnus flstuls orcyst
may remain from 1mperfect regression of the urachus

Intection in this region results from 1mperfect local
hygicne, and vartes from a superflaal eczema to 8
localised abscess, which may discharge and leave s
smnus, which 15 very resistant to treatment

Neoplasms at the umbihcus are usually secondary
m type ecxtending from the hiver vin the faleiform
fold, the primary focus bemng 1n the gastro-intestinal
tract Occasionally a primary neoplasm may arise
m & urachal remnant, or an epithelioma or rodent
uleer from the surrounding skin

Various Excrescences sometimes arise , these may
be small adenomata from Meckelian remnants or
bunches of grenulations associated with loeal sup-
puration  The everted mucosa of a snus or
may suggest a tumour but a small aperture indicating
the lumen becotnes cvident when @ search 18 made

Treatment of Umbilical Herna (Figs 62 08 64 and
65)

In infants and young children this condition 13

usually eured by the use of an inflatable rubber truss
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small lateral perforations They are avaiable in
Jengths varying from 1 to 3 inches, and the outer
extremuty carries a flange for the attachment of
fine rubber tubing  They are mserted with the help
of a trocar

The patient’s bladder having been emptied by
catheter, the skin of the lIower abdomen 1s shaved and
surgically prepared  Ile 18 placed m the dorsal, half
sitting position on his bed, and the area of dullness
between the umbilicus and pubie symphysis 18 con
firmed by percussion A small mntradermal wheal of

rocane solution 18 made in the mud hine, half wa

tween the two pomnts  The appropriate Southey?sr
tube being sclected and stemlised, 1ts rubber tubing
15 attached, the trocar picrces this and 15 passed mto
the cannula A small mewsion § mech 1 length 15
made 1n the wheal of procaine, and the trocar and
cannula pressed firmly through this at nght angles
to the surface, mnto the abdomen Removal of the
trocar 1s followed by the eseape of aseitic flid, the
small laternl puncture m the rubber tubing closing
automatically The cannula may be strapped or
otherwise fixed 1n position the rubber tube leading to
a collecting vessel at the side of the bed A half to
one pmt of fluid escapes per hour through one such
canpula  Two or more may be inserted 1f required

A flannel binder, or towel, of such breadth that it
covers the abdomen to a point just below the umbilicus,
1s passed around the abdomen being continually
tightened as the fluid escapes The lowermng of
intra abdominal pressure 1s thereby further at
tenuated

Where & Southey’s tube s not available, a small
trocar and cannula may be utilised the rush of ascitic
flmd being arrested ofter cach half pmt has been
removed, by pressure over the end of the cannula

The proceeding must be carried out with a technique
which 15 fully aseptic throughout
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lateral to this the external anal sphincter is placed being
subdivided into three sulwldiary parts by two offsets from the
intermuscular septum which rench the anal morgins below
Thus the external sphincter {s divided into three the sub-
cuticular superflelal and deep portlons separated from each
other by fibrous partitions representing the termination of the
Iongitudinal muscle fibres (Fig 81 3). Outside thix on each
side the ischifo-rectal fossa Is placed

Examination of the Rectum and Anal Oanal

This must always be corried out 1n routine order,
inspection—palpation—proctoscopy, being followed
when required by sigmordoscopy  Theabdomenshould
always exammed mn addition  Inspection may
reveal external tags of skin meluding the sentmel
tag of a fissure, arcas of prunitus openmgs of fistule,

1 anal suppuration, occasional parasites or pro

psing structures from above On passing a finger
2 fistula or an abscess or a ncoplasm may be felt
A polyp within the rectum s usually palpable
though uncomplicated hemorrhoids are not felt
Warnmg of a fissure may be given, when digital ex
ammation 1s attempted and the procedure causes
pamn  In addition extira rectal structures such es
the prostate the urethral bulb the base of the
bladder the vaging, uterus and adnexe, and the
contents of the pelvic part of the pcntonenl cavity
aremnvestigated asis also the coccyx in case of trauma

By Proctoscopy hmmorrhoids and polyp: are ex
amined and sometimes treated, and neoplssm and
various types of titis may be studied  With the
patient 1n the left lateral or knee-elbow position the
warmed and lubricated proctoscope 15 passcd gently
and firmly forward umf upward through the anal
canal, with the obturator 1n position  the procedure
should be pamless

Slgmoldoscopy must always be employed when a
source of rectal hemorrhage has not been located m
the lower part of the bowel by the foregoing methods
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In addition it 1s used in the study of colitis, of bemgn
and other neoplasm, and cspecially for biopsy  Pre
liminary preparation of the rectum is required At
the end of a das on hight dict, n nnld, non wntating
Iaxntive such ns magnenn 1 gnen, and after the
bowel has acted on the following mormning the rectum
1s gently washed out with saline until the washings are
clear

A sigmowdoscope earrying o distal hight withn a
groove in its barrel 15 convement (Strauss’ pattern)
With the patient 1n the left Jateral position, the well-
lubneated instrument 1s it rodueed with the obturator
in position  The direction 15 fornards and upwards
until the anal canal 15 passed, then upwards and
shghtly backwards The obturator 1s then removed
and the lens piece carrying the hight slipped 1n
pontion The hand bellows being attached, the
gentle introduction of arr opens up the bowd and the
end of the sigmoidoscope 13 advanced under vision,
being thus made to negotiate the bends and folds of
the rectum without tnjury to the wall By tlus means
the rectum and lower pelvie colon are examined  The
whole process must be carmed out gently, and infla
tion of the bowel must be mummal  The rectal wall
and contents are noted both durmg mtroduction and
removal of the instrument  An ansmsthetic s
not necessary but some preliminary sedative 1s de-
sirable for nervous patients

Hesmorrholds

External Piles arc non vascular skin projections
which may become inflamed, cedematous, ond be the
starting point of & pruritus spreading round the anus
They are treated by excision, local anmsthesia bemg
adequate

An ANAL HEMATONA, sometimes rcferred to as an
external hemorrhoid 1s a small blwish swellmg at the
anal margin produced by the rupture of an external
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hemeorrhoidal vein  In the carly stages, the applica
tion of lead lotion loeally usually results in resolution
In more persistent examples, o small amount of
procaine 1 per cent solution 1s injected beneath the
swelling which 1s then incised and the elot turned out
The overhanging edges are trimmed away, leaving o
small flat wound with a broader outer than inner
extremity Daily dressing with cusol or flavine 15
followed by granulation and healing

Internal Hmmorrhotds are enlarged venous radicles
placed beneath the mucosa of the upper part of the
anal canal, projecting from the columns of Mo i
and lending up townrds the superior hamorrhoidal
vein above  Bemng devoid of valves, pressure on the
system above, whether by an extra rectal tumour such
as that of pregnancy or of fibroids, or by chromeally
retnined freces in a constipated bowel, results mn the
dilatation of the lower extremities of the vems  Tlis
may also result from portal obstruction above, such
as a cirrhotie Iiver, and from obstruction to the venous
return by a rectal carcinoma  Thus, 1n all cases of
piles a careful and routine abdommal and rectal
examingtion must be made before treatment of the
hemorrhoids 1s instituted

Intermittent stramnmng at a constipated stool 1s the
common underlying cause of heemorrhoid formation
Thus prophylaxis consists m the proper attention to
det, to exereise, and in the occasional dose of Iiquid

Injection Therapy —This an ambulatory and pamn
less proceedmg 18 the treatment of choliee  Heemor
rhotds must be uncomplicated and unassociated with
other rectal or anal lesion hypertension or obstruction
to the portal dramnage  Epithehalised piles where the
squamous epithelum of the lower anal canal has spread
on to the surface of the projection (as shown by a grey
spreeding area over the lower pole of the hemorrhoid)
and fibrotic prolapsed piles are not suited to mnjection
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In such partial nnd temporary suceess only are to be
¢ ted, and the condition will recur

re bowel 15 cmpticd on the moming Ixfore njec
tion 15 to be carried out  The patient assumes pre
fernbly the knee-clbow position, for the rectum thus
falls away from the end of the speculum when tins is
mtroduced, nstead of prolapsing o httle into 1t, as n
the left Internl posmion The proctoscope carries
conveniently an attached internal distal hight, though
if thie 1s not avatlable, o head hght s worn The
mjection syminge 15 of n speainl pattern (Fig 78) It
ean be uscd with one hand, and the needle 15 at-
tached by a firm eateh, lest the pressure required
for the mjection of an oily medium suddenly and
foreibly project the
needle  from  the
syrmge Theneedle

18 long and 8
pronded with o =] T
shoulder so placed
that too decp n B T s S
pcnctmtwl? of the
rectal wall is ren- Fia 78— Cabridls for injectin,
dered  1mpossible hﬂﬂm eetioa
A solution of
phenol 5 per cent 10 almond o 18 used and 2 to 8
c.c. are mnjected at once Alternatively a 10 per
cent solution 1s used, but of this not more than 10
to 15 mumms for one hemorrhoid  The former solu-
t10m 12 to be recommended

The warmed and Jubneated speculum being ntro
duced, the obturator is removed, and the positions of
the hemorrhowds are noted. Usually three larger,
primary piles arc present situated at 8, 7 and 11
o’cloch sround the circumference, 12 bemng the
snterior median position, and between these, one or
two smaller swellings may be seen  The exact Pos1
tion of the former piles being noted, the speculum 1s
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advanced the ncedle 1s mserted 1mmediately above
one of them through the mucosa, the bevel bemg
faced outwards, and the appropriate amount of solu
tion 18 injected A rounded submucosal swelling
results, tlus is repeated for one of the other swellings
at the same sitting  The njection 1s thus perivenous
and above the hemorrhoid  Examination one week
later, when the next “mtting ” takes place, reveals a
firm ndurated arca, with disappearance of the
varicosity

Radical Treatment of Hemorrhoids.—This 15 re
quired where hemorrhoids are epithcliahised, pro-
lapsing, or arc associated with some other benign anal
lesion  Lagationand cxesion s the operation of cholee

The bowel 1s prepared during the three days pre
vious to operation by the taking of a hight diet, a rectal
washout gmg given about two hours beforc going
to the theatre Low spmal or local anwmsthesia
following a morphine-scopolamine injection are both
satisfactory modes  Otherwisc o general anesthetic
1ncluding cther 1s required  For loenl aneesthesia, the
patient 18 placed m the right Iateral position with the
knces drawn up and the buttocks projecting over the
edge of the table A wheal of procame 1 per cent
15 made subcutaneously in the mid line 1 em 1n front
of the anus and another 1 cm behind it A finger
15 then passed into the anal canal and a long needle
attached to a 20-c ¢ syringe contawning 1 per cent
procame 15 entered through the posterior wheal
Guided by the finger 1n the anal canal, the needle 1s
made to pass into the external sphincter and 5 c.c of
solution 15 injected on each side so that the posterior
half of the muscle 1s infiltrated ~ The same procedure
1s adopted for the anterior half of the sphincter
20 c c. in all being used  Usually this gives suflicient
relaxation and anamsthesia for the excision of piles
though & small additonal njection may be required
into the tissues around large hemorrho
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The paticnt being now placed in the hthotomy
position, the anal sphincter 1s slowly didated dyntally
kxcessive hlI‘C‘(‘hellg is unnceessary  The  three
pnmany pules are denlt with first of all, commeneing
with the most posterior A pair of pile foreeps is

laced upon the projection and the muco-cutancous
Junction 1s dnvided with seissors I a redundant shan
tag 15 present this 1s eluded mn the fist neision
A short pedicle containing the dilated vemn and its
accompanving  arterv with some arcolar tissue is
obtained Tins is transfixed with catgut (No 8
chronue), and then finnly hgated The projecting
hemorrhoid 15 exeised, leaving n gencrous cuff of
tissue below the line of hgature  The remaining two
primary, together with any enlarged secondary, piles
arc sumlarly treated 1t is of importance that, when
the operation 1s completed, a strip of mtact mucosa
should scparate adjacent ligated vessels  An ounce
of sterile vaseline 15 introduced into the rectum, and &
small tube carrying a length of nmbbon gauze wound
around 1its mddle third 1s introduced through the
anal cnnal it is so placed that with sphincter tone
returning the gauze-covered area is gnipped and comes
in contact with the area of operation, dimimishing
oozng therefrom, and allowing the passage of flatus
Alter~-care —An 1njection of omnopon 1s grven post

operatively and repeated occaswonally durmg the
first 86 hours Fluids only are taken by mouth until
the end of the second day, when the first full dressing
15 done  Four or five ounces of sterile and warmed
olive ol 15 1njected through the tube mto the rectum

A few minutes later the tube with surrounding gauze
15 removed  An aperient 15 given on the fourth day

and the diet increased as the bowel becomes regular

The anal canal 18 rmigated deily with salme and after
each action of the bowel Sitz baths are given daily
after the fifth day, and hiqmd paraffin 1s taken by
mouth

M8 —12
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Should hemorrhage occur shortly after the opera
tion, and the bleeding point not be evident the
rectum should be pached around a firm rubber tube
so that even pressure 1s exerted upon the aren of
operation  Retention of urine not infrequently
follows the operation (p 238)

Prolapse, Thrombo-phlebitls, and Sirangalation of
Internal Heemorrhoids
Prolapsed piles must be replaced by steady pressure
with the vaselined finger  Strangulated and throm
bosed hremorrhoids must on no acdount be treated by
actrve surgery  If it 15 impossible to
replace them, rest in bed with the foot
raised is required fomentations being
applicd to the mass at the anus
Fluids only are given by mouth and
liquid paraffii 1s admmistered the
edema usually subsiding and the
piles becomng reducible though
- sloughing occasionally occurs (Fig
Fia 79— 79) Subsequent njection, when the
?;‘“nlx“hﬁfm?;_ condition has subsided, will be re
quired this bringing about the final
fibrosis of the degenerate haeemorrhoid
It 158 important to remember that
operation 1 the acute stage of strangulation and
thrombosis encourages local nfection, and may
initiate portal pyrmia

Figsurs

A fissure in 210 15 an extremely pamful uleer within
the anal canal It is frequently i the mid Ime
postertorly, and its site 15 marked by a small cede
matous tag ot 1ts lower end at the anal margin the

sentmel pile’ (Fig 80 1) Inits early stages a flssure
11 shallow end may be little more than a split in the
inner Iining of the canal later however 1t becomes
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surrounded by nduration, with hardencd cdges and
acutchy sensitive bare  The anal sphuneters are
tight spasm, and the diagnosis 1s mnde on the history,
for local examination without anesthesin may be well
nigh 1mpassible

In s carly stages n fissure can be cured by the

njection of proctocaine into the sphincter beneath 1t
A small pledget with cocame 10 per cent having been
inserted for a few mmnutes mto tﬁ anal eanal a wheal
of procaine 2 per cent 15 made one inch postertorly
Into this a needle attacked toa 10-c ¢ syringe contam-
mg proctocame solution s ed, a finger being mtro
duced into the anal canal os o gnde ‘The needle
enters the external sphincter deeply, 2 ec bemng
injected beneath the fissure and 2 ¢ ¢ on each side
u.s —12%
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The spasm of the muscle 1s felt to dimmish at once,
and pam 18 relieved By this means not only 1s pain
abolished for o prolonged period but locally rest is
obtained for the inflamed area by the relaxation of
the sphincter Fissures not yet indurated heal by
this means, though two or more “sittings *” may be
required  In the intervals, pure ichthyol 1s applied
to the base of the fissure on alternate days The
older method of simple stretching of the sphincter
under anmsthesia 1s occasionally a useful measure,
where mjection 1s not avaiable, or where the
spluncters have become fibrotic from long-continued
spasm

Radioal Treatment (Fig 80) 1s carried out m
fissure of a shghtly Iater stage, when induration
around and hardened edges render healing unhkely
by other means where an cedematous sentinel tag 15
present, or fistuln complicates it Local, low spinal,
or genernl anresthesia 18 employed, as described for
heemorrhoids  With the patient in the left lateral or
Iithotomy position, the sphincter s gently stretched,
until the flssure becomes evadent The uleer s
excised, the wound going down ususlly to the
sphuncter The outward extremity of the wound is
continued beyond the anal margin bmndcn,z}f for a
short distance into the surrounding skin hard
mdurated irregular, or overhanging cdges are trrmmed
away the indurated superfleral sphineter fibres arc
divided and a flat and smooth area remams which
heals by ganulation A tube 15 wnserted mto the
canal and o small flat dressmg of gauze tucked In
between the tube and the wound

An applieation of 40 per cent tannic acid 1p flavine
solution  or onc of flavine with lhiquid pamfiin 15
nPPE:ICd doily and 1s inserted withun the anal
can

The gencral routine after operation resembles that
following a hemorrhoid operation
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discharge of the alb-
&cesscontents through
one or more tracks
constituting an anal
sinus or fistula (Fig
81, 7)

Fistula

A swmus, or blind
fistula, has one open
ingonly, and this may
be  situated within
the anal canal or at
the margin of the
anus

Frequently  mere
than onc openmg 1s
found A sumple
type, resulting from
pent epal or submu
cous infection has
one opening within
the canal and one at
the margm, the track
being  superficial to
the sphincter  This
15 the submucous or
A subcutaneous variety
Fro 81 —Ano-reotal d In another tﬁyzc the
e eul . track es from an
it openmrg)‘essmth.m the

1 I.B‘: fachlo-rectal abeouss.

?E" e abrove. m:;lll zfat::m?tcufg:
‘Derrane analin

* septum through the

external sphmcter running beiween two of the
muscle subdivisions of the latter to an outer opeming
by the anal margin This is the anal variety

The 1nner opening 18 not uncommonly found i the
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ubsequent union by loose fibrous tissue, and incon-
incncee result
The Two-stage Method —At the first operation the
rach 18 ]aid open from 1ts outer end only as far as the
dge of the sphineter, which remains intact across the
irector  The outer part of the track 13 excised and
he wound prolonged outwards, as above A length
f No 4 silk 1s passed along the remaining nner end
f the fistula by ancurysm needle and the strand
ed around the sphincter just sufficiently tightly to
onstrict 1t By 1ts presence during the succeeding
‘ech or ten days, the strand provohes local inflam
mtory reaction with adherenee of the sphmncter
bres to surrounding tissues At the end of that
me, o httle Jocal anmsthetic 1s mnjected and the
mer end of the fistula divided by cutting through the
shincter fibres at the site of the hgature
ach 1s now completely laid open and retraction of
ie divided sphincter 1s avoided
In horse shoe fistula, a simiar process 18 used
ach lateral track 15 opened up widely, from the
iter opening, the edges and base of the track being
zcly excised  One or more silk higatures are passed
ound the sphuneter where this 1s penetrated, end the
tter 18 divided some days later An extensive
sund usually heals well 1f 1t 13 rendered as flat and
smooth as possible
Complicated fistule may require three or more
erations before all tracks can be safely laid open
ounds must not be plugged dressmgs of eusol or
vme being laid on daly Fistulme resulting from
Iv1 rectal infection passing to the exterior through
¢ levator ami cannot be opened completely for
7iston of the mner sphincter 1s followed always by
soptinence  The track 1s exeised upwards from the
ver aperture a wide opening bemg made below
& diseased track 13 followed and removed until the
-ator ani 13 passed The upper part 1s cauterised






10t MINOR SURGERY

fascial consls along the two lateral lumbrieal tendons,
bemng closed proxamally and continuous with the first
interosscous space between the thumb adductors

The middle palmar space 15 placed belund the ulnar
bursa whuch surrounds the flexor tendons 1n front of
the fascta covering the metacarpals and interosser
Iymg laternlly to the hypotlienar muscles and
medially to the thenar space, and being scparated
from the latter by the strong fascial septum deseribed
above It is continuous distally with fascial canals
slong the two mediallumbrical muscles and proximally
beneath the anterior annular hgament with the deep
space of the forcarm

A dorsal sub-aponeurotic space 18 present beneath
the extensor tendons as these lic upon the metacarpus

The Treatment of Acute Infections of the Hand

This often demands a judgment of the highest
degree  The correct tume to operate (if at all) the
placing of the incision, the degree of surgery to be
practised, and the management and after-carc—each
of these must be carcfully studied if the best result
15 to be obtamed Indeed fature in one of these
respects sometimes results in disaster

The type of infection 1s of prime mportance
Streptococeus pyogenes and staphylococcus aureus
are responsible most frequently  The former often
arses m munor wounds such as pm pricks and
abrasions and 1s the more scrious The latter has
its origin in local lesions such as follicular infection and
18 productive of & rather less severe condition
Streptococcal miection so often a spreading Iymphan
gitis or cellulitis produces pus when localised by the
rising resistance of the patient, a process which
occuples a vareble time There 1s frequently no
localisation of pus and imncision of such a lesion 1s
quite useless and may be dangerous through the
spreadmg of the infection to areas unmvolved already
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hapdle raw meat or fish, and 1s smud to be due to the

nci ifer which enters the shin through a
scratch  Around the serateh 1s an dl-defined swollen
erythematous area, associated with itching and a
sensation of heat  suppuration does not occur, nor
are there constitutional symptoms or lymphangitis
The red area tends to migrate to the basc of the
finger, to the web and even to an adjacent finger
The condition may persist for two or three weeks and
then disappear, but recurrences are not uncommeon
Treatment usunlly advised 1s the application of warm
moist dressings, but this appears to have little or no
effcct on the course of the disense which 1s self
limited  Surgery 1s contraindicated, ss there 15 no
pus for which to provide drainege  Sulphonamides are
uscless, but penieillin hastens recovery

Whitlow
Infection of the finger 1s either subeuticular,
subcutancous periosteal or theeal
Subouticular whitlow is treated by trimming away
the rased epithehum  If, as frequently happens a
small opening from the subculancous tissucs 1s
found, treatment of the deeper mnfection must be
carred out
Bubcntansous whitlow 1s an mfection of the pulp of
the finger The pulp 18 subdivided by fibrous trebe
cule mto numerous compartments, and suppuration
18 early associated with a rise i tension
m the part Thus the bony phalanx
may be early attacked and may necrose
and delay In treatment or mjudicious
meston 1s hable to spread wfection to
the tendon sheath  Subcutancous whit
low 13 treated by a laterally placed
Fia 83 —Tbe vertical meiston on o level wath the
Incisian for sub- ppterior gurface of the phalanx ter

Tor b muating & httle below the distal jont
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above the root of the finger  Sometimes the mncision
is mtcrrua{)tcd at the level of the promimal inter
phalangeal jomnt, thus preserving the skin flexure at
the level of that jont (Fig 84, 4 and 6)

Ulnar or Palmar Buriltls (Fig 84 5)

Infection of the tendon sheath of the little finger
may readily spread to the ulnar bursa, with which 1t
is contmuous  In such case the digital swelling and
tenderness 1s contmuous into the palm, which 1s
swollen below the anterior annular ligament, and
may extend above this for an inch or more  Flexion
and extension of all four fingers 15 extremely painful
and actively resisted  There is cedema of the dorsum
of the hand

VWhen the whole bursa, including the sheath of the
httle finger 13 affected the diygitsl part 15 opened
throughout 1ts whole length on the mnner side and
the mesion prolonged into the palm to 8 ﬁomt Just
distal to the antertor annuler ligament The super
fiaal pelmar arch crosses the ulnar bursa m &
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annular igament  When the infection bas reached
the proxtmal end of the bursa, a further mncision 1s
rcium:d above the hgament vertically placed an inch
m length and extending to the distal wrist crease on
the radial side of the middle hine (Fig 84, 8)

Infection of the Thenar Space (Fig 84 1 and 10)

A radul bursitis 1if unrelieved by mession, may
spread to the thenar space, 1n the lateral boundary of
which the bursa is placed  From this point pus may
spread backwards between the two parts of the
adductor pollicis to the first interosscous space or
distally along the two lateral lumbrical tendons to
the dorsum of the hand at the base of the index finger
Infection of the thennr space may also result from
subeutancous infeetion of the hand or from penetrating
wound There develops a tense and painful swelling
to the medial side of the thenar emmence filling out
the web between thumb and index finger and pro-
ducing marhed cedema of the dorsum of the hand

A vertical incision 1s made on the outer side of the
second metacarpal on 1ts dorsal aspect, forceps bemg
passed forwards through the interosseous space mto
the thenar compartment  Alternatively an opening
may be made nlong the web between the thumb and
index finger on the ventral aspect, forccps bemg
thrust upwards into the space m front of the adductor
pollicis ~ A disedvantage of this mciston 13 that a
degree of contraction of the scar may lead to & subsc
quent limitation of the freedom of thumb movements
An abscess within the first interosseous space 15 opened
by the same ncision

Middle Palmar Space Infection (Fig 84 2)

This condition results from direct spread from an
unrelieved ulnar bursitis from rupture of an nfected
digital sheath, or following wounds of tlzc palm
There 18 produced the typical fat hand’ tensely
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Thus mmobilisation of a finger by a Iight malleal
aluminium splint 1 a partially flexed position 1s
be recommended in thecal wnfection Tus is t.
posttion of comfort for the paticnt, and allows tl
Iater mobilisation for the breahing of adhesions to |
more eflcctually carried out  In palmar infection,
small and Iight plaster dorsal splmt may be used, t]
wrist being very shightly dorsiflexed and the aluminiu
Ninger-sphint mcorporated 1n this  Sphintage shoul
not be used unless 1t brings comfort for the patient

The great value of penicillin mn the pre and pos
operative phases 1s repeated and emphasised

Local upphcntmm have Iittle beneflt and are w
nceessary If aneision has been adequate  Afte
removnl of the rubber drain a sterile paraffin dressin
18 applied, being changed cvery two or three day
The less dressing and imspeetion of the wound th
better  An oceasional hypertonic saline bath ma
clear away crusts and allow the exit of a localise
collection of pus, but they should be mfrequent
Bier's passive congestion 1s unnecessary in a patien
whose normal reparative processes are active an
whose resistance has risen sufficiently to form pus

In thecal and palmar infection, when the condttior
18 subsiding steadiy after ieision, actrve finge:
movements are encouraged after the fifth doy anc

wve movements given after the seventh I
restdual stiffness 13 marhed, the fingers should be put
through o full range of movement under genersl
anmsthesia.

Sloughing of tendon may be the cause of delay
m healing or of simus formation and 1s treated by
removal of the affected tendon  The flnger is thereby
rendered much less useful, and may require ampnta
tion later should 1t mcapacitate the patient m his
work. Necrosis of a phalanx 1s treated by seques
trectomy at the appropriate time with, 1f requred,
o swtable trimming of the finger






200 MINOR SURGERY

Operation 15 required cluefly for sccondary arthritic
changes or for a pamnful bumon A tourniquet 1s
applied above the knee and an neision 1s made along
the mnner border of the toe, exposing the metatarso-
phalangeal joint The ligaments of the jont are
divided and the base of the proximal phalanx 1s
dislocated into the wound and then ex: with bone
forceps  The osteoph) te on the inner side of the meta
tarsal head 1s chisclled away, and the toc 1s straight
cned A small amount of redundant skin can be
excised and the wound s elosed  The toe 1s bandaged
to heep it straight, and afterwards swtable shoes
with straight inner borders must be provided Thus
radical operation 1s indieated when there are arthntic
changes present but 1f & bunion 1s the sole disability,
it 15 often wise, cspeoally i the clderly to
neglect the valgus defornmty and to restmet of»cm
tion to removal of the bumon and underlymng
osteophyte

Hammer tos 1s 2 deformuty in which the proamal
phalanx of the toe 15 dorsi flexed and the middle
phalanx 1s plantar flexed wlile the distal phalanx
may be cither dorst or plantar flexed As a result
the * knuchle ' of the proumal interphalangeal jomnt
projects upwards, ond a callosity develops on the
dorsum of the jomnt The second toe 1s that most
commonly affected Early cases can sometimes be
treated by strapping the toc down to a sphnt, and
providing switable footwear Operative treatment mn
Inter cases must be delayed unti any local infection
has subsided  The callostty 1 then excised by an
elliptical meismon with 1ts long axis transverse. The
extensor aponeurosis 1s divided transversely the joint
15 opened and the head and neck of the promimal
phalanx are removed with bone forceps. Re of
the apopeurosts 1s unnecessary and suture of the skin
completes the operation. Thetocisba 1 oasto
keep the toe straight u Iing 18



ML\'OR SURgy, CAY OP.ERA TIoNg

Aurvrmow
Gonarﬂ]
Amp tiony m the dlstnlpa th re
st com, nly Fequireq lol} Ving nj Modg,
su de &reat o, S I the Ment of
Voungy, nd gl m bop, fting and g Ing
20 that p, ary 5 Ulation 1o indieng far Jog
freqy ney ® luthep Onser i, shoylyq be
the 8energ) Ough 1f 4y, b} Iy bee
tncmbl} gc(f this |¢ a thve 1ng Cation
for Mputation Less freq ntly Utaty,
be n ¢q, ol‘mfect:on and of 8rowtp
leveg f Putat,q, Teqy Erefu] oo
Stdergy, m relagyop, prosthesu An Artificyn)
nd s tute for the Naturgy 50 that
there one gho Id for the Minimgy flce of
185y ¢cping Iy a5 Uch of the ¢ as ;g
'0S31h)e, In Over hmp on the aim

€lowey Nrary 4 e
13 to Proviq, the Ideg] stump Tfor One of the staudul'd
I1sed Ypes op Artifioyg) Imp,

Utaton fIa are g Ped thy, they bloog
Supply 1 adequate, that ¢ 3 cover Snug] the eng of
th bone thoyt Ctthey tens;op °F redyp, Y, anq
that ¢, 0t seap h xt“‘lunotbe

to Trcyop from the Artificrg) limp In Jep, they
shoylq be 17 Bimes the Ameter the lngﬂ; e
1 e

Y & oulq Cong;yy of



208 MINOR SURGERY

Amputation through the Fingers

Thus should, 1f possible be earried out through the
bone distal to a joint, rather than through the articula
tion, so that flexion and extension of the terminal
fragments arc retained If imfection 1s present, a
trans articular amputation should be performed
The exact levels of the jonts of the fingers and thumb
should be studied

Fic 88 —Amputations through fingers and thumb

and T h!ﬂllﬂ\&fﬂrmd:xathlthﬂnm

dor! raoqoct

mg% or ring finger aonserving interdigital cheft,
for tndex.

and p-s:nnrﬂ-l.phrd.nt‘.lph.hnxrmm].

The Terminal Phalanx (Fig 86 5 and 8) —A single
palmar flap is cut by transfixton The scalpel 1s
passed through the finger from side to side at the level
of the terminal jont, on the ventral aspeet of the
bone and dirccted distally The flap 15 cut  The
proamal ends of the ineision are then joined across
the dorsum of the dipit the jont 15 opened and the
amputation completed The flap 18 sutured 1
position

The Middle of the Finger —Tlus 15 convenlently
carned out through an oval ineision forming o single
palmar flap The pownt of section of the bone 18
marked on the surface and the mncision begns st this

-,
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m the reconstruction of the interdigital cleft A
better cosmetic result 15 obtamed (Fig 86 8
and @)

In the cases of the index and of the little finger, &
single U shaped flap may be used with advantege,
placed on the radial side mn the former and on the
ulnar side m the latter (Fig 86, 1)  The meiston
commences over the dorsal surface of the metacarpal
nech, passes downwards well on to the side of the
proximal phalany, then turming forwards and up
aguin to a point on the pelmar aspect opposite to that
of the commencement  An meision connecting these
two pownts 1s made around the basc of the finger
through the web  The cut 13 carried firmly down to
the bone, the flap 1s dissected up and the metacarpal
head with the finger 18 removed

Alternatively, in these dimits s racquet may be
used the vertical imb bemg on the radial side m the
mdex, and on the ulnar side for the httle finger

Amputation ot the Thumb through the Metacarpal

Thus 1s earried out, if possible, by the use of a wide
semicircular palmar flap cut from the thensr region
of the hand = The scar 1s thus brought well back to
the dorsum  The flap 1s raised, a connecting cut 18
made across the web the adductor, short flexor and
short abductor of the thumb are divided near their
insertions and the metacarpal sawn through The
above muscles are then sutured to the extensor
expansion on the dorsum over the stump of the
divided metacarpal and the flap stitched 1n
position
Amputation through the Hand

No set procedure can be described The con
servatism tﬁnt 18 essential 1n dealing with injury here
necessitates a special treatment for each case, de-
pending on the extent of the lesion
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traction of the muscle upwards 1s conveniently made
with a three talled gauze retractor, the centre tail
being passed between the bones The periosteum 1
removed from the Jower } inch of the ends of the

Fia 87 —Amputation thrmﬁhdjformrm. Level of bone seotion Is
catod

bones, and the edges rendered smooth The ulnar,
medien, radial, antertor and posterior interosseous
nerves arc drawn down mnjected with alcohol crushed
and divided  The flaps are sutured mn position

Amputations in the Lower Limb

The amputation of toes is carried out through a
dorsal racquet inersion i a manner similar to that
used for fingers The heads of the metatarsals are
always retamed

Amputations at a higher level must be considered
1n relation to prosthesis. Syme s amputation, which

ves an end bearing stump 15 the only exception
ilrh.ﬂcml Limbs are now standardised and amputation
through the tibial or femoral site of election will
produce the optimum stump on which to fit respee
tively a below knee or an above-knee imb Ampu
tations at other intermediate levels are consequently
no longer practised and are only of historic
interest

Syme’s amputation may be employed i gross
injury to the foot distal to the malleoli where suffi
cient sk remains postertorly for the fashioning of &
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the stump are then drawn upwards, and the lower end
of the tibia with the malleolus and the fibular malleo
lus are removed by a transverse saw-cut immedintely
above the articular surface of the tibia  The posteriar
and anterior tibial nerves are pulled down, crushed,
Ligated and divided as high as possible The
anterior and posterior tibial vessels and the saphenous
veins are tied and the tourmquet 18 removed The
flap is finally sutured 1n position, with & small drain
nserted into each corner of the wound for 24 hours

Ampntation at the Tibial Site of Eleotion

The site of election for amputation through the
tibia 15 7 1nches from its upper end or ““ a good hand’s
breadth ” below the tibal tubercle A stump longer
than 7 mnches 13 of no advantage m fitting an artificial
Iimb and its relatively poor blood supply may be a
constant source of trouble even calling for subsequent
reamputation  Less than 4 mches of tibia does not
provide sufficient leverage for the prosthess and
amputation through the thigh 13 preferable

e resultant operation scar must not be situated

over the antenor aspect of the tbia, Antero-
postertor flaps with the anterior twice the length of
the posterfor give the most satisfactory result. If
lateral flaps have to be used becruse of the nature of
the wounds they should be uncqual, the external
bemng preferably longer than the mternzl, but
care must be tnken to see that the resultant
scar 1s well below the internal tuberosity of the
tibia A long single flap 1s apt to slough at its
extremity

A tourniquet 1s applied above the knee, and the
proposed smite of tibial section 1s marked on the skin.
With their base at this level the flaps are cut, 0 that
their combined length 1s shghtly m excess of the
diameter of thelimb ~ They consist of skin superficial
fascia and deep fascia only and ther corners are
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rounded The muscles are divided just above the
Ievel of bone section, and the soft parts arc drawn up
by a three-tailed gauze retractor
The periostcum is stripped with a
raspatory from the bones at the
amputation level and for an inch
above. The fibula 1s sawn through
first, so thatit will be divided 11nch
higher than the tibin Next an
oblique cut, downwards and back
wards, 18 made in the anterior border
of the tibia to a depth of § inch
The saw 18 then withdrawn, and a
fresh transverse cut } inch lower
down divides the tibia  Between
these two cuts a small wedge of
bone 18 thus removed, thereby
bevelling the sharp anterior border
of the tibla  The anterior and
or tibial arteries are securcd,
and then the tourmquet 1s released
and any further bleeding points are
dealt with The main nerves are Fio 89— Ampute
crushed hgated and divided at as —Ampy
hugh 5 level as possible. The flaps by e popriection
are sutured with a small rubber
dramn 1nserted m each angle for 24 hours  The
stump should be mmmobilised on & back splint for a
week after operation

Amputation at the Femoral 8its ot Election

The site of election for amputation through the
femur 18 10 or 11 inches below the tip of the great
trochanter Longer stumps have a poor blood
supply and also Iead to difficulty m fitting an artaficial
knee Shorter stumps are practicable, thongh less
efficient, and if very short, will require the tilting
table type of lmb It 15 best to use a single anterior
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oval flap, which will result 1n a posterior transverse
sear hing about 1} inches above the bony stump
In this situation the sear will not become abraded
by friction of the hmb as it would if 1t were m
front. The hamstring muscles are divided 1 inch
abos e the shin cut, so they shall not become ndherent
to the overdying scar When the bone has been
divided the Linen aspera should be carefully bevelled,
80 thnt o protubcrant spike of bone 15 not left pos
teriorly  The femornl and profunda vessels will
require ligature and the sciatic ner e should be pulled
down 1njected with aleohol and divided as high as
possible  The angles of the wound are dramned, and
the stump 1s sultu%l) sphnted  Flexton of the stump
by clesation on a pillow after operation 1s to be
mvoided as permistent flexton will interfere later with
the satisfactory use of an artificial hmb



CHAPTER X

GENITO URINARY SURGERY
By A W Dapexocn, MA,MD ChM, FRCS

INSTRUMENTATION OF Tue UreTura

Anstomy —The mole urcthrn vanes from ¢ to 10
inches in length It commences at the mternal
urinary meatus at the base of the bladder, and 1 1ts
first part is surrounded by the prostate gland It
then passes through the trangular hgament lymg o
the perneum, and beeomes ncorporated in the
corpus spongiosum of the pems It traverses the
ventral aspect of the latter organ fo open on the glans
at the external unnary meatus It s arbitrarly
divided by the compressor urethrie wto antenor and
posterior parts  There are three sites at which the
urethra narrows  at the external meatus, at the fossa
naviculans just internal to this, and as the canal
passes through the triangular hgoment. At any of
these points an mstrument may be arrested

Instruments.—It 15 of great importance to have a
proper selection of mnstruments m correct gradation
and sound condibon Apart from those used in
endoscopy there are two types, hollow and sohd

The hollow instruments, or catheters, are of many
shapes, most of which vary only in shght degree.
They are made of rubber, gum elastic web or metal
The most generally employed are gum elastic.  There
are three mun types of these  (g) ohvary tip
(Fig 90), (b) coudé (Fig 00), and.(c) brcoudé (Fig
80)  For catheterisation of the normal urethrs,
(@) or (b) may be employed In the presence of @

217
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stricture, an ohvary tipped 1s necessary, and m a
case of enlarged prostate o coudé or bicoudé A
Harnson’s whip catheter (Fig 91) may be an mvalu
able instrument 1n dealing with a stricture with false

passages
] T a
toux ¥
& P TATYRETREWTY™" | rerey ia
k e ¥

et (o ——
Sous b
Fio 90 —Gum slastic catheters, olivary ooudé, and bi.ooudd

./

2 e ——

Fia 91 —Hammson s whip catheter

ki

Pro 92.—Tiemnan s catheter

The sohd nstruments are known as bouges or
sounds the latter term referring to pre-endoscopic
days when the mstrument was used to sound or ex
plore the urethra and bladder They are made of
metal or gum elastic web and are m sets
It 1s essentinl that a series should be uated and
complete. Gum clastic bougres are atraight, firm but
flexible, and are olivary tipped  Metal bougies are
curved at the tip, and have some degree of tapering,
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Fio 93 —Nuxtan Browne s bougle

fie 130 ameswri
— —
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Fia. ¢4 —Cluttoa s bougle.

—

Fio £J —Lister » hougie

-3

Fra. 96.—Cuyoen s o Béakqué » bougle.

usually through four French or two Enghsh szes
The commonest types 1n use are those designed by
Buxton Browne, Cluttan, and Lister (Figs 08, 94, and
85) The Bénmqué type has & double curve and s of
advantage in certmin cases of vesieal nech obstruction

CALIBRATION OF INSTRUMENTS

The mze of urethral instruments 1s rather confusmg
sinee there ure several enlibration seales  Those most
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generally used are the French and English  The
former 15 preferable mnce ench size represents the
dismeter m thirds of a mulhmetre The English
scale 18 arbitrarv The following 15 a comparison
of the two scales

French Fuglish Freneh English
1 o0 14 k¢
2

15 8
3 [} 10
4
17 0
3 1
18 10
1] 2 19
20 11
8 3
21 12
-] 4 23
10
28 13
11 5
12 ] 24 14
13 25

It will be seen that the sizes can only be roughly
compared with each other, and generally speaking the
English size 15 about twice that of the French  When
dealing with narrow tight strctures 1t 15 advisable
to use & French calibrated series since the Englhsh
increases in mze too quickly

The normal adult l:qlmle urethre tahes an instrument
from 10 to 14 Enghsh, or from 18 to 25 French size.

Instrumentation.—The patient Lies on a couch with
the head resting comfortably on a pillow the legs
beng flat and slghtly abducted The penis 1s
gwabbed with an antiseptic loton such as bimiodide
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IrrigaTION

(a) The Urethra —This used to be employed as a
routine 1n the treatment of urethritis It 1s still of
value n non-speefic infection which does not respond
to chemotherapy The apparatus consists of a
reservolr connected by a length of rubber tubing
to a nozzle The flow from the reservoir should be
controlled by a clip on the tubing The nozzle 18
rounded at the tip and 15 provided with a shield to
prevent splashing (Fig 97)  Vanous lotions are
employed, those commonly used being potassium
permanganate mn various dilutions from 1 20 000 to
1 4000 and oxycyanide
of mercury 1 10,000 to
1 6000 The lotion
should be warm 100°
Fahrenheit, and the
nozzle should be firmly,
but not foreibly applied
to the external meatus
During the ungation the
: flow 1n the tube 15 con-

Fra 07 —Harknew s urotbral  trolled by pressure with

irrigator noazle the thumb and the index

finger When the anterior

urcthra 15 being washed out, the reservorr should not

be more than 2 fect above the level of the mentus

In wrigating the posterior urethre, 1t should be raised
a further 1 to 2 feet.

() The Bladder —This may be washed out, employ
ing the techmque as for the postenor urcthra If

Fio 98 —Irnguting noxxle with stop-cock.
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lotion 1s then nnlhed along the canal through the
compressor and into the prostatic urcthra  Another

amount of anmsthetic 1s 1troduced
The needle 18 now pushed 1n an upward
direction 50 as to enter the sacral canal
It passes along the canal until 1ts
ot 18 felt to tmpinge on the antertor
gony wall, usually at a distance of
some 8 inches The piston of the
gyrninge 15 withdrawn to make sure

10 c.c. of the solution 1s introduced and the
pents 18 clamped Just below the glans (Fig
101) Theanmsthetic solution 1s left in the
urcthra for fifteen minutes  Its cfficacy
18 greatly diminished 1f 1t 18 not allowed
sufficient time toact. A sacral block anms
thesia 1s more efficient than the above
method swnce 1t dimimishes the discom
fort—often scvere—which 1s felt on
straightening  the urcthra  For  this
purpose, a ncedle 3 to 4 inches long a
20-c c. syminge, and 30 c.c of 1 per cent.
novocaine or pereamne arc required
With the patient in the prone position
the boundanes of the inferior outlet of
the sacral canal arc1dentified
These are usunlly casily felt
and consist of the tubercle
forming the spine of the 4th
ancrnl segment above and
the cornua one on ench side
of the muddle line, below
The pomnt of the ncedle 13
mserted midway between the
two cormmua and a small

that o vem has not been entered and
80 c.c. of anmsthetic is slowly injected ~ Anmsthesin
will occur within 10 minutes This method of
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Mesthes)n oo Tather app 4o be folloy g by pain n
the region, of the sacrum fop 2448 hour,

[
Tost Ngeroyy Methods 1 Urinary thcmpcutxcs
Stenle hands, sterile npparntus, and dmpmg the grag
With stenja towels gpe essentg) Wrementy
facihitieg for such are not 8vainble, ¢, method shoulq
not be employ ed.

c glans pap, 18 cleange g the urcthrg Washed oy
and o Cathetor ssed 1 the usual many, Sulph
amlanyge Powder ¢ then dusted on the glans,
SSpecially about th, Meatys 4 Penile jae) o4 1s
easily o w1
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to employ the dripper of a continuous saline apps
tus for this purpose (Fig 103)

URETHROSCOPY

The urcthroscope consists of a metal tube
cannula through which the urethra can be examn
under direct vision  The Swift Joly mstrument, wh
18 the best for rout
exammnation, cons
of(a)a senesofstray
canmulee of diffen
s1zes, ench fitted w
an obturator and
a combmed optr
and lighting system
be attached to t
outer end of t
cannula after t
latter sinsertion T
fitting of the two pa
18 arrtight, and the
18 o tep on the su
of the viewmng end to which a bellows can be attach:
and through which the urethra can be gently distend:
with arr

Examination.—The patient 13 Ercpawd as fi
urethral instrumentation  No anesthetic 13 necessar,
as the exammnation, though perbaps uncomfortable,
rarely pamful The urethra should not be wrngate
beforehand A cannula with obturatoris selected, s
that 1t will snugly fit the external meatus It :
lubricated and mtroduced It should shde m quit
easily by 1ts own weight. The obturator 1s the
removed a sterle swab on a probe 15 passed and th
urethra 1s mopped dry If any blood 15 seen on th
swab the cxamination should be postponed to o subse
quent occasion since there 1s o danger if the urethn
18 distended, of death oceurring from air embolism
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The optical system, which has previously been tested,
together with the bellows, 1s attached tothe cannula
The anterior urethra 1s now gently distended and the
canal mnspected throughout its whole extent as the
mstrument 1s slowly withdrawn

Indications for Urethroscopy

1 As a routine test for cure after urethntis

2 VWhen ncute urethritis has been ireated for 5
to 6 weeks without resolution

8 Repeated difficulty m mnstrumentation when the
presence of a false passage 13 suspected

4 Hremorrhage from the pems unassoaated with
mictuniion  (Note danger of air embolism )

5 Foreign bodies in the urethra

The commonest pathological lesions are (a) soft
mflltrations (Fig 104 2) and (b) hord 1nfiltration
or stricture formation Soft imnfiltration when see
at the stage of urethntis when urethroscopy 1s in
dicated appears as small pale areas varymng in size
from a pin head to a lentl, which stand out from
the normal mucous membrane, and are therefore
better seen 1n profile The number vartes from one
or two, 1n shght cases up to dozens n a severe case,
when the whole mucous membrane may be studded
with them The pouting onflees of the ducts of
Littré may be seen, and occasionally a small Lattré s
abscess

‘When a deflmte stncture has formed 1t 1s readily
dentafied (Fig 104 1) as a small opening ususlly in
the central field, with a pale circumference  The latter
stands out agemnst the dark bachground of the deeper
urethra,

Cysroscory

The cystoscope consists of (a) a sheath con
the lighting system with a beak at the end which
carries the lamp and (b) a telescope contaiming the
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optical system The lamp 1s illumineted from a
battery of 6 to 8 volts which 13 attached to the shenth
by a flex
The bladder may be examined either in the dorsal
or hthotomy position A sand bag not less than
8 inches high should be placed under the buttocks to
tilt the bladder more into the homzontal position
The pems is cleansed, and towels are placed around
In some cases an anmesthetic 1s not necessary, but a
local may be given as already deseribed A low spinal
anmesthetic 15 very satisfactory The instrument
should always be tested immedntely before use.
The light 15 fixed nt the necessary strength, the tele-
scope thoroughly cleaned and the beak well lubrnicated
In the female 1t 13 easily introdueed once the external
urinary menatus has been located The beak 1s
dipped below the symphysis Puhxs and the urethrn
strmightened  In the male 1t is a more difficult pro-
cedure and requires considerable practice The perus
18 held up at nght angles to the pubes, and the pomt
of the cystoscope inscrted into the meatus The
instrument 13 then allowed to slide along the urethra
almost by 1ts own weight, care being tahen that the
beak pomts towards the roof as shown by the imn
dicator or knob at the eye piece VWhen the com
pressor urcthree 15 reached, progress 1s arrested  The
eye piece 15 now gently depressed often below the
honzontal when the beak 1s found to slip past the
triangular lignment into the prostatic urethra, and
thence mto the bladder The telescope 15 removed
and the faucet mserted ‘The bladder 1s irmgated
with an antiseptic loton. When the returmng fluid
18 clenr as scen when tested 1n & glass held up to the
light, 6 to 8 oz of lotion are mtroduced. If more
fimd 18 used the illumination will mot be so
The faucet 15 removed and replaced by
the telescope the hight 18 swmtched on and mspection

begun.
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1 W el marked strictore of urethra
2. Numacous soft [nflltratwons of urethra
3 Dapilloma of bladder

4 Two poosphatic stones n bladd
& Carcmoms of bladder
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optical system The lamp 1s illummated from a
battery of 6 to 8 volts which 1s attached to the sheath
by a flex.

The bladder may be examined etther i the darsal
or kthotomy posittion A sand bag not less than
8 1nches high should be placed under the buttochs to
tilt the bladder more nto the horizontal posttion
The perus 15 cleansed, and towels are placed around
In some cases an ansesthetic 18 not necessary but a
local may be given as already described A low spinal
snmsthetic 15 very satisfactory The istrument
should always be tested immediately before use
The hight 1s fixed at the necessary strength, the tele-
scope thoroughly cleaned and the beak well lubricated
In the femnale 1t 1s easily introduced once the externnl
urnary meatus has been located The beak is
dipped below the symphysis pubis and the urethra
straightened. In the male it 1s o more difficult pro-
cedure and requures considerable practice. The penis
13 held up at right angles to the pubes and the pont
of the cystoscope inserted mto the meatus The
mstrument 15 then allowed to shide along the urethra
almost by 1ts own weight, care bemng taken that the
beal points towards the roof as shown by the n
dicator or knob at the eye-piece When the com
pressor urethre 1s reached progress 1s arrested  The
eve prece 15 now gently depressed often below the
horizontnl when the beak 1s found to shp past the
triengular hgament mto the prostatic urcthra, and
thence mto the bladder The telescope 15 removed
and the faucet iserted. The bladder 1s imgated
with an antiseptic loion  When the returmng fluid
15 clear, as seen when tested 1n a glass held up to the
hght, 8 fo 8 oz of lotion are ntroduced more
flud 13 used the illammation will not be s0
good The faucet 1s removed and replaced by
the telescope  the light 15 switched on and mnspection
begun
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eystitia,
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optical system The lamp 1s illummnated from a
battery of 6 to 8 volts which 1s attached to the sheath
by a flex.

The bladder may be examined either in the dorsal
or lithotomy posthon A sand bag not less than
8 inches high should be placed under the buttocks to
tilt the bladder more into the horizontal position
The pems 18 cleansed, and towels are placed around
In some cases an anesthetic 1s not necessary, but a
local may be given as already described A low spinal
anmsthetic is very satisfactory The instrument
should always be tested immediately before use.
The light 13 fixed at the necessary strength, the tele-
scope thoroughly cleaned, and the beak well lubricated
In the female 1t 18 easily introduced once the external
urinary meatus has been located The beah is
dipped below the symphysis pubis and the urethra
straightened. In the male 1t 18 & more difficult pro-
cedure and requires considerable practice. The pems
13 held up at nght angles to the pubes and the point
of the cystoscope inserted into the meatus The
nstrument 15 then allowed to slide along the urcthra
almost by 1ts own weight, care being taken that the
beak pownts towards the roof as shown by the in
dicator or knob at the eye piece. When the com
pressor urethre 1s reached, progress 1s arrested  The
eye picee 13 now gently depressed often below the
horizontal, when the beak 1s found to shp past the
tnangular bgament nto the prostahic urethra, and
thence nto the bladder The telescope 15 removed
and the faucet mnscrted The bladder 1s imgated
with an antiseptic loton. When the returnmng flmd
15 clear as seen when tested m a glass held up to the
light, 6 to 8 oz. of lotion are mtroduced  If more
flud is used the illuminetion will not be so
good The faucet 18 removed and replaced by
the telescope the hight 13 switched on and inspection
begun.
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1 Well markoed stricture of uretbra 4 Two phosphatio stones in bladder
2, Numerous soft [nflltratwms of urethra B Carvinoma of biadder
3 Papllloma of bladder 6 Tuberculous cystitis.
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There arc three movements which ean he imparted
to the heak of the evstorcope  These are {a) intro
duction and wathdmwal (B) rotation, and (¢} pendulum
or sccsnw It §s hest to
bemn v esanining the
posterior wall and tnpgone
sinice it s the most eavly '
seen, and the part most
commonly  affected  with
pathiolomenl processes (1Mg
103)  The evstoscope is
turned so that theindientor,
and therefore the beak is
pointing  downwards—the
six-o clock position Xt i Fsa 103 —\jew of the in
then \vlilhdrn\\n until the  terjor ul‘l }|‘nl.:|llrr llhnw‘lng
internal urinnry mentus 1o treone with hitemal incatus
renched  Tins 15 shown ::::‘:;: |::M andinter
by the field beconung dark
The ¢y stoscope should now be introduced a short way
and slowly rotated to one or other mide  The nght or
left urctene onfiee will come into the ficld at about
reven and five o’clock  Both openings should be in
apeeted and also the aren between them By employ
ing a combination of the movements the whole of the
posterior wall should then be examined  This should
be followed by an examination of the lateral walls and
as much of the anterior wall as possible. The
internal mentus should then be examined by o rotary
movement of the instrument. The mamn indications
for cystoscopy are

1 Hwematura i the absence of casts

2 Chronic cysthitis

8 Suspected caleulus or foreign body

4 Frequency of mictuntion, especially in the
young

5 Enlargement of the prostate. In thus condition
1t 18 always advisable to perform the exammation as
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an m patient, in view of the msk of precipitating
acute retention

The most frequent pathological lesions nre

1 Cystibts, which 15 shown by reddening and con
gestion of the mucous membrane with occasionally
small ulcerations (Fig 104, 6)

2 New growths erther villous papilloms or m
filtrating carcinoma (Fig, 104 8 and 6)

8 Calculus, which may be single or multiple
(Fig 104, 4)

4 Drverticulum

CARE AND STCRILISATION OF INsTRUALNTE

All metal and rubber lnstruments can be sterflised by bolling
Aloden cystoscopes are also bofllable but these can be ade-
quately sterflised by immersion in oxyeynnide of mercury
1 6,000 for 30 minutes Gumn elnstic instruments are in
rather a different category The most satisfactory method of
sterilising these s by formalln vapour ‘This s the method of
choloe In fnstitutions where these instruments are in daily use.
There are however, reliable gum elastic bougles which can be
bolled for one minute at o thme up to thirty to forty times
This ts the method advocsted when the use of these instruments
is occanional.  The boiling should be timed by @ watch and on
removing the instrument from the steriljser it should be im
mersed in cold oxyeyanide solutlon, when it will be found to
have regalped it stiflness These instruments can also be
rendered sterlle by immersion for 80 minutes in oxycyanide of
mercury 1 1 8 000 or binledide of mercury 1 2,000  After use
all instruments should be washed care being specfally taken
vrith hollow fnstruments to see that the Jumen i clear  Fhah
Ing under a tapered tap i» the best method of effecting this
The instrument should then be dried and resterilised

COMPLICATIONS OF INSTRUMENTATION

Oatheter Fever —After the passage of instruments
along the urethra a certam proportion of cases develop
fever and ngors  This 15 due to the mvasion of the
blood stream by bacteria. If ordinary surgical pre
cautions are taken their occurrence s limlited to cases
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i which there is already an infection of the urinary
tract. The fev er appears to depend on two fnetors—
(1) the number of organisms 1n the unne, and (2) the
degree of trauma produced It usually commences
immedintely after the first natural micturition follow

ing the instrumentation It mamfests itself by a
shivering attack, pyrexin, sweating, and a feeling of
malsise. Rarely, scpticerma  results from  the
mfection

In the large majonty of eases 1t can be prevented
by (1) ecarcful and gentle msirumentation and (2)
adequate 1mgation of the bladder either before
or after nstrumentation mn nll cases of infected
urne.

Trealment —The patient should be kept warm,
@ven urnnary antiseptics and coptous  fluids
The bacteremin usually lnsts for only a few
hours

Hemorrhage.—In n considerable proportion of
cases there 1s a spech of blood after instrumentation,
but 1n certain cases, c:gemull) when the surgeon has
been rather vigorous, therc may be a profusergiotemor
rhage. This may also occur if the prostate 1s enlarged
The ﬁubent should be Lkept at rest on a couch, and
usually within half an hour most of the bleeding will
have subsided He should be warned that there 1s
hkely to be some blood the next two or three tumes
he passes water but thet, provided he can pass water,
there 18 nothing about which to be alarmed Rarely
the bladder fills with blood and the patient develops
a clot retention (p 241)

Injury to the Urethra.—There 1s always a minor
degree of trauma m dilating & stricture.  Occasionally
m the passage of & metal mstrument, when sufficient
care 18 not taken the instrument perforates the
urethra, and there have been cases when the tipofa
sound or cystoscope has entered the rectum  In such

cases ymmediate cystostomy should be performed.
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StricTURE OF ThHE URETHRA

A stricture 15 the replacement of the normal mucous
membrane of the urethra by scar tissue It results
from two causes—mnfection, which 18 much the
commonet, and trauma  The stricture 1s erther single
or multiple and 1n severe cases may affect the greater
length of the canal. Certamn strictures are easiv
dilatable, others are dense or cartilaginous and do not
respond to this form of treatment.

Diagnoals of Stricture —The patient complains of
difficulty 1n ng urnne, that the stream 15 fine and
sometimes that there 15 some alteration 1n its shape.
The usual age period 18 30 to 30 years There 15 not
much increase in the frequency of mictuntion but
there 1s usually a history of past urethntis or myury
If a stricture 15 ted a urcthroscopy will make
the diagnosis certain (Fig 104 1), but its presence
may first be shown by obstruction to the passage
of a moderatesized instrument. When deahing with
the stricture for the first tume, 1t 15 advisable to use

elastic bougies  Urethroscopy will have given
some indication as to the smize of the lumen, othermise
this must be found by trnal of different-sized 1nstru
ments There are various methods of treating a
stricture, but the two sunplest are by mtermittent
or contiuous dilatation

1 Intermiitent Dilatation.—This, when appheable,
15 the method of choice Having passed an mstru
ment, the stneture 15 dilated through a further four to
five sizes A week later another treatment 1s grven
starting two sizes lower than the maximum previously
reached The stncture 13 agaimn dilated four or five
sizes  After reaching 20 French sze with gum elastic
mstruments, metal bougies should be passed This
course of treatment 1s pursued at weekly intervals
until & full mize is reached A good estimate of the
Iatter 1s g@iven by the external meatus The average-
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kmife1s inserted in the pin hole meatus and the glans is
cut 1n the md Iine almost to the frenum  The lips
of the opemng are everted on each side by a stitch
which pichs up the cut edge and the glans near the
coronn  The mecatus should be dilated dmly for
a fortmght with a
pomntedglassrod. In
children this usually
effects a cure, but in

~ Y adults 1t 15 necessary
to continue periodie
' dilatation
COMPLICATIONS  OF
’ STRICTURE

Acute Retention.—

(&) ®) This may be the

Fio 108 —3leatotomy presenting symptom

(a) Insortian of tenotomy knife mn the case 1t may

. (6) Everting stiteh. occur from neglect

mn the contmuation
of treatment on the part of the patrent, or sometimes
from too forceful mstrumentation. A considerable
proportion of patients have increased difffculty n
mictuntion for a period of 24 to 48 hours
after the passage of bougies This 15 due to con
gestion of the urethral lming at the site of the
stricture.

Treatmept —An attempt should be made to pass an
mstrument. Gentleness and patience are of great 1m
portance. The position and approamate size of the
stricture should be 1dentified with the urethroscope or
a moderate-sized bougie when dealing with a case for
the first time It 13 advisable in the first mstance to
use only gum clastic instruments Asmallmstrumcn:
should now be passed (8 French or 3 Enghsh) 1
this should pass comparatively easmly further in
struments shonld be passed in sertes to 11 or 12
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Acute RETENTION oF UniNe

Alechantcal Obstruction
1 Inlumen of urethra, (a) caleulus
(b) foreign body
2 In wall of urcthra, (a) urethntis
(b) stricture
(c) meatal stenosis and
phimosis
(d) rupture
3 Pressure from outsidde Tumours impacted n the

pelvis
4 DProstatic obstruction, (4) Sunple cnlargement
() Fibrosis
(c) Abscess
(d) Caleulus
(£) Carcinoma
5 Bladder conditions,  (a) Clot (bloed)
Eb) Calculus
¢) Growth
Non mechantcal
1 Reflex—post-operative.
2 Pathological nervous disense
8 Ilystern

When acute retention develops the patient 13
m severe pan which spasmodically becomes worse

Ezamination —A careful hustory should be taken
and the duration of urinary symptoms noted. He
should be asked about previous frequency, cspecially
nocturnsl, difficulty, and delay and whether there haa
been eny hematuria stone, or gravel He should be
questioned as to the meidence of venereal disease,
either old or recent. It will frequently be found that
the patient has held his water too long owing to some
social obligation or that he has been guilty of excess
1 alcohol cortus orexereise  Heshould be questioned
as to the state of his bowels and his appetite, and
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slternatively, to thread a curved wire mntroducer mto
the catheter Finally if all these fal, an attempt
should be made to pass a metnl mstrument with a
larger curve, the so-called prostatic catheter

In the majority of cases an instrument can be
passed  If the retention 1s only of a few hours dura
tion, and general examination shows no evidence of
renal msufllciency, the bladder can be emptied If
strumentation 18 easy the catheter should be re-
moved and if necessary remserted later  If, however,
instrumentation 1s difficult, or the patient very m
tolerant, 1t is better to tie the catheter mn for 48
hours (Fig 108) A metal eatheter should not be left
in the urethra,

Btricture —Sce p 282

Fallure to Pass an Instrnment.—If the patient 1s not
veryuncomfortable, itmay beadvisable togivemorphia,
gr 1,4 bellndonna supposttory or pethedine, and trying
the effect of n hot beth  Should this faul, or the con
dition be urgent, then suprs pubic drainnge must be
performed  The method of supra pubie puncture of
the bladder with a needle or small trocar and cannula
18 advocated by some surgeons  This 1s not free from

| -

~ 0
e ==
s R

Fia 108 —Richen supra publo tubo and {ntroducer
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danger, since, unless the obstruction 15 redieved very
soon afterwards, there may be leaking through the
puncture and consequent extrnvasation of unne,
followed by o para vesieal and pelvie cellulitis A
method introduced by Riches has greatly lessened the
rish  Ic uses an introducer with aretractable knife at
theend (Fig 108) The methodissimple and, provided
the direction of tntroduction 1s obliquely downwards,
there 15 little danger of untoward damage, and
decompression can be obtamed better by this method
than by a formal cystostomy It 15, however, safer
to expose the bledder through a small supra pubic
meision and 1nsert a self retaming tube either through
astabwound or through a largetroear  Self retaining
tubes sre of many types those most commonly 1n use
are the de Pezzer MaleeBt, or Whte s

Supre-pubic Cystostomy —The supra pubic region 1s
shaved and the skin 1s prepared The patient 13
anesthetised  An neision, 1to 2 inches long depend
g on the obesity of the patient, 15 made 1n the mud
Line through the skin and subcutancous tissue down
to the rectus sheath This 1s divided 1n the md line,
and the two muscles separated. The pre vesical
fasaa 18 carefully mcised honzontally and the pen
toneum stripped up from the bladder by gauze dis
sechon The bladder 15 casily 1dentified by the large
tortuous veins which run 1 a vertical direction on 1ts
anterior surface, The organ 1s now fixed with a tissue
forceps, a stab made, and a tube mserted on a straight
mtroducer The wound 15 closed around the tube
and the latter 1s fixed to the skan with a sthitch

Olot Retentlon —This 15 usually due to vesical or
prostatic hemorrhage, but may result from too volent
nstrumentation of the urethra. A eatheter should
be passed, a syringe 18 attached to the end of the
catheter, and by alternately asprating and intro
duemg an ounce or two of lotion, an attempt should
be made to clear the bladder A Bigelow’s . m atnr”

8 —15
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18 extremely useful in this emergeney  If the biadder
cannot be emptied by these means a cystostomy must
be performed and the clot removed

etention from bladder stone or growth should be
reliey ed by catheterisation and the cause subsequently
treated

Acute Urethrits —Retention occasionally occurs in
acute urethritis  Thus 1s usually due to spasm rather
than obstruction An anterior urigation should be
given with a weak solution—I 10 000 of potassium
permanganate. The temperature of the lotion should
be 100° to 105° Fahrenhert  An attempt 1s now made
to run the lotion into the posterior urethra  If this
succeeds, the patient can then usually pass urme
normally  If this fails a soft rubber catheter 7 or 8
English, must be passed

Prosiatio Abscess.—A catheter should be passed
This 1s usually quite easy and frequently the
pessage of the instrument causes the abscess to
burst into the urethra, and thus natural drajnage 1s
established

Impacted gravid uterus, fibroids ete., should be
relieved by catheternisation, and the cause dealt with
at a later date.

Non-obstructive Betontion.—This occurs frequently
after certain operations, such as hemorrhoidectomy
exaision of fistula m ano excision of rectum, repair of
hernin, and gynecological conditions It is believed
to be reflex m ongm. Hot applications should be
applied to the hypogastrium, the patient encouraged
and the following mixture edmmistered

Pot cit. gr Ix
Tinet. hyoscyam. m =
Tinct. belladonna lTs.x
Infus Buchu ad 3

Thus frequently produces relief  If it fails 1 c.c. of
Moryl (carbachol) should be given subcutaneously In
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over 70 per cent of cases, the patient voids unne
normally withinan hour  If these methods farl  soft
rubber catheter 1s introdueed and the bladder emptied

Chronic Retention.—This 15 usually due to prostatic
obstruction, but also occurs in certan disenses of the
central nervous system  There 1s always a lengthy
history of difffeulty of mictuntion The tongue 18
dry and furred  The patient looks toxic and complains
of thirst There s frequently an overflow mcontinence
ns shown by his wetting tilc bed at night, and his
trousers through the doy  In these cnses, the bladder
must not bc immedately cmptied, but should be
decompressed very slowly The sudden rclease of
back pressure on the hidneys ma) lend to renal
hemorthnge or anurta  If possible, the patient
should be encouraged to dnnk six pints of fluid 1 the
24 hours, and 2 watch 1s hept on the rate of empty
mg by frequent palpation in the supra pubie
region  Complete emptying of the bladder should be
accomphshed 1 2 to 8 doys  As soon as possible o
blood urea estimation 13 made and if this 1s
greatly raised or if the patient 1s showing signs of
ureemin as exhibited by restlessness, great thirst, and
dimnished output, mtrasenous drip infusion of § per
cent. glucose, or isotonic sodum sulphate (4 285
per cent.) should be given

HyprocELE oF THE Tunica Vaemanms
Flud accumulates in the tumea veginali in associa

tion with well recogmised condihons—the sympto-
matic hydrocele. More frequently this occurs without
any recogmsable cause—the 1diopathic hydrocele.
It Rmy be esther acute or chronie,

cate Hydrocele.—This 15 usuall tomatic and
occurs as a result of (1) mﬂammngosr{?fpthe testis or
epididymus, (2) new-growth of the tests, (8) direct
trauma, (4) mjury to the spermatic cord as, for
example, after operation for varicocele or torsion
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Ohronio Hydrocele.—This may follow the r~
phase, but n the majorty of eases there 13 no ob
causative factor

On exammation there 13 a fluctuant swelling v
15 pyriform in shape The swelling, when &
15 conflned to the scrotum but if large mveade:
wnguinal canal The spermatic cord can be fe
be normal 1n size and consistency above the swel
In acute cases there may be tenderness but as a
this 13 due to the underlying cause. The swelling
be found to transillumunate.

Treatment  (a) Palhahive —This tales the for
intermttent tapping with a troear and eannula
dictum of the ship s captain (in less technical langu
was that there were two kinds of swellings m
scrotum ** those that were tapped and produced
did well, but those that were tapped and prod
facea did badly ’ The swelling must therefore alv
be trangillummated Besides confirming the diagn
thus will show the position of the testis, and there
the part to be avorded with the trocar The sk
cleaned with spint and the hydrocele rendered t
by compression with a hand m 1ts upg:_}' I
Several vewns will be seen to stand out just below
skin. Avoiding these, asmall, sharp trocarand cam
18 rapidly pushed into the hydrocele The trocs
withdrawn and the hydrocele 1s allowed to em)
this being facilitated by pressure with the hand
the scrotum The cannuls 1s then withdrawn
pressure applied to the opemng for a few mome
As & rule, it 15 not necessary to apply any dress
but 1f there 18 a shight venous oore, a wisp of v
and collodion may be epphed

() Imgectton —The trestment of hydrocele by
jection 1s very old, dating from the second centt
A large number of solutians have been used nclud
red wine, port wine, caustic potash, sea water m
tannin, and 1odine. At the present time, quir
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and urcthane, and sodium morrhuate are the com
monest emploved  The former 1s probably the better
of the two, nnd it cnuses less pain

Technique —The skin of the scrotum 1s prepared as
for tapping A point 1s selected m the upper portion
of the hy drocele 1n the leastvascularpart. A2to3 inch
necdle {10 gauge) 1s inserted well into the sne, and the
contents aspirated with a 20-c.c. syringe.  Care must
be taken to empty the sae, and to prevent the pont
of the needle from slipping out  When the hy drocele
1s completely emptied 3 to 4 c.c. of qumine hydro-
chloride and urcthane 1s mnjected  The needle 1s
withdrmwn and the opeming 1s senled with a wisp
of cotton woo! and collodion

In practically every case, there 1s o sharp attach of
pain which lasts for about a mimute. The pan 1s
usually 1in the lower abdomen, on the side of the
mjechon  Indenling with a moderate-sized hydrocele
a guspensory bandage should be fitted Fluid soon
reaccumulates—often more than the original amount
—and at the end of a week, a further imjection 1s
given mn a similar manner  Two subsequent injections
should be given at three-weehly intervals If the
hydrocele 13 not then cured 1t is unhikely to respond to
further treatment by this method The advantages
of the sclerosing mjection are, that it 15 sumple and
that 1t avoids mnstitutional treatment. It causes
considerable pain and 1n a small percentage of cases
1t 18 complicated by epididymo-orchitis It 1s uncer-
tamn m its result and 1s only applicable to small and
moderate sized swellmgs It should not be used n
secondary or congenitel hydroceles

(¢) Radical Cure —This should be advised mn the
majonty of cases The scrotum and pubic region are
shaved and the skin 18 cleaned A short meision 1s
made, esther m the gromn upwards and outwards from
the pubre spine, or in the scrotum  The arguments
rased agmnst the latter incsion are that the wound
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takes longer to heal, and 18 more easily soded In
practice, however, 1t 1s satisfactory, and allows of
more accurate hemostams  The hygoctle sac, having
been exposed 13 pressed 1nto the wound, and opened
with a scalpel, the contents being collected 1 a re-
cenver  The edges of the tuniea are now grasped with
forceps, the sac and testis ore pulled out of the wound
and carefully dissected from the surrounding tissues
All bleeding ponts are piched up and hgated This
18 very umportant, as owing to t]lee Jax nature of the
scrotal tissues, veins will continue to bleed and may
form a large hematoms. The tunica veginals, being
now fully exposed, can be dealt with m either of the
following ways

(1) If small and especially if thin walled the best
method 15 to evert the testis through the hole in the
tuniea and fixthelatterin thisposition withafewsutures
on the posterior aspect of the cord and epididymis

(2) If the panetal tunica 1s large and bulky most
of 1t should be removed  This 1s quite easy, but there
are numerous vessels
in the membrane and
these bleed freely If
the line of section 1s
almost flush with the
visceral part, 1t 18
advisable to underrun
the cut margm with
a continuous sttch
It 1s nsually easier to
leave sbout § 1nch of
panetal tuniea on each
side and then approx
mateandstitchthetwo
edges with a continu
Fia 108 —Operation forbydrocele  ous suture behmnd the
Tho teatss has boon Invaginated and  grermatic cord and

the %ﬂﬁommmmm cpldldymiﬂ-
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the vas deferens 1s 1dentified as 1t ies behind the main
mass of vessels It can be felt as s firm cord lihe
structure between the finger and thumb  The vas,
together with 1ts artery and several venules of the
plexus should be carefully separated It 1s important
to lenve ndequate veins with the vas since, 1f this 1s
not done, hydrocele of the tunica vagmals or atrophy
of the testicle 1s apt to develop  The spermatic
artery should nlso be 1dentified and preserved The
main mass of vemns 1s now gently separated from
the other structures for a distance of 2 to 8 inches
This may belonger in a very pendulous scrotum. The
plexus 1s ligated ot the upper and lower tmits of the
cleared portion  The wtervening mass is removed,
care being taken not to cut too near the higature in
case the latter shps A
further ligature 1s ap-
phed to each cut end
and the last two lhiga
tures are tied to each
other and thus shng up
the testis. The cover
ngs of the cord are
reuruted by two or three
sutures and the wound
15 closed (Fig 110)

The patient should
be kept mn bed for 5
or 6 days, and when
allowed up must wear
a suspensory bandage
for some weeks

Fic 110 —Operstion for varl TO
cooele. Note the velnw left along SPERMATOCELE
sido the Tas This 15 a cystic con

dition  occurrmg  th
association with the testis or epididymms. It 1s
usnally met with in elderly men and 1s then a reten
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18 the method of choice, if this ean be carred out with
out producing serious injury  The extraction may be
rendered urgent by the presence of retention of urine,
repeated heemorrhages, mtense pamn or swelling of the
perus and penneum indicating extravasation It 1s
rarely jusufiable to wait for spontaneous natural
expulsion  The line of treatment, therefore, 15 quite
clear First, try to remove the forcign body by the
naturnl passage, and 1f this proves impossible, per
form an external urethrotomy

The Removal of Smooth or Oylindrical Objects.—
The following sumple plan should first be tried

Compress the meatus between the finger and thumb
and ash the patient to attempt to pass water VWhen
the urcthra appears well distended, relense the
pressure and occasionally the rush of fluxd will
the object. If this fails, manipulation by milkng
should be tried It 15 important, however, 1n doing
this, to fix the object and prevent its towards
the bladder by pressure with a finger or thumb 1m
medintely behind the foreign body  If these methods
fail, a urethroscope should be passed and an atterpt
made to seize the object with urethral forceps, hook
or curette

Removal of Rough or Irregular Objects.—If these
are dealt with by mampulation, considerable mjury
may be caused to the urethra. They should therefore
be removed with forceps through o urethrescope or
urethral speculum

Removal of Sharp Objects.~—Ordwary pins or hair
pms are usually mtroduced head or loop first. The

t 1s therefore directed towards the meatus

Any attempt to extract the object by external mam
pulation or blndly with forceps will merely burv the
t more deeply and cause further laceration.
They should therefore be removed under drect vision
and 1t 18 better to attempt this method first. If 1t
fails, version 1s a sure and ensy method although 1t
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causes bleeding and some Injury to the wall of the

thra (Fig 111(a))
unjﬂclho&l ;} I’crsswn —The head of the pin 1s felt by

| 13
b\
O]
Fio 111 —Removal of pin from urethra.

) Forcing t of pin through wall of arethra and body
S:'afpuu.u. ()Beul.ngpolnt'ithfor:ep:, (e) Rotation.

the tip of the mdex finger of the left hand  The
pems 1s bent at the position where the pomt 15 em-
bedded and pressure 15 applied to the head This



262 MINOR SURGERY

1
forees the pomt through the urethra substance of the
pemis and skin A forceps is now apphled to the
protruding pomnt (Fig 111()), which 18 rotated unhl
the head pomnts towerds the meatus  With a little
pressure accompanted by threading of the pems, the
head cmerges (Fig 111(c)) and the pin s easily
extracted A needle moy be dealt with in much the
same way, but 1t can be extracted after the pornt has
been made to protrude through the wall of the pems

Calcnlus Impacted in the Urethra.—The commonest
sites for impaction are (a) 1n the prostatic urethra just
behind the trmangular ligament, (b) at the fossa
naviculans, and (¢) at the external meatus A stone
may be impacted anywhere in the anterior urethra
behind a stricture.

The patient usually presents himself with o history
of a sudden, severe stabbing pain in the urethra
There may or may not be retention of urine.

Treaiment —A stone at the external meatus can be
seen or felt. It should be hfted out with a pair of
forceps If farther down the penile urethrs, the man
ccuvre of compressing the mentus and attempting to
flush the stone out on o gush of urine should be tried.
When desling with small or elongated calcull when
there 13 some space between them and the urethral
wall an attempt should be mede to extract with smt
able forceps or o curette, In the presence of o stric
ture an external urethrotomy 1s necessary If the
stone 18 m the prostatic urethra, a metal bougie should
be passed and this will usually push the stone back
into the bladder from where 1t can be subsequently
removed  After relieving the urgent symptoms the
patient should be investigated for evidence of ithiasms
elsewhere 1n the urinary tract.

Prnsosts

1 Crcumcidon in an Infant.—The pens 1s
cleansed with soap and water The tap of the foreshin
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is grasped on cach sde by Spencer Wells’ foreeps, and
cnough traction 13 made to permit a probe beng
introduced for the purpose of scparnting adhesions
between the glans and the foreshin - For suceess with
tlus method this step of the operation 1s of paramount
importance  Exercising
traction on the now freed
prepuce, bone forceps arc
applicd with their V shaped
surface towards the glans
After applying pressure for
threc minutes, the super
fluous tissue 15 scvered
with a sharp scalpel just
distal to the instrument
There is no hemorrhage,
and the skin apd mucous
membrane are sealed by the
pressure throughout the
circumeision. VWhat remains
of the foreskin 18 gently
placed behind the corona with o probe. A wisp of
wool sonked mn tinct. benzomn co 1s the only dressing

2 Oircumcidon in 8 Ohfld.—The prepuce 1s drawn
well forwards, and a mnus forceps 1s applied to 1it, at
an angle, distal to the glans (Fig 118)  Care must be
taken to exclude the latter With a sharp pair of
scissors, the prepuce 1s
cut off along the distal
side of the f
The cut skin edges
now retract, and the
mucous membrane 1s
gently freed from the
glans It may be neces-
Fio 113 —Clroumeiaion in a child 52Ty 10 exase a further

Line of applicatian aof forceps small amount of the
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mueous part  The cut mucous and skin edges are now
sutured together with a continuous No 0000 catgut
A ribbon-gauze dressing dipped in Friar's balsam, or
flavine and paraffin, 1s wrapped round the wound, and
asundrv applicd  After 2-8 days the dressing should
be allowed to soak off 1n & bath It 15 important to
avoid mnjury to the glans, and the removal of too
much prepuce

(o)
Fia 114—Ciroummsion in an adult - o
f with looal ansathetfo. (3) Exalslon
(a) Inflitration of prepuco i
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3 Oircumelsion in an Adult —This ean be performed
under loenl anwmsthesta A ring 1s inflitrated with
1 per cent novocaine just proximal to the level of the
corona (Fig 114(e)) The needleis theninserted at the
muco-dermal junchion in the mid line dorsally and
the skan inflltrated down to the ring  Along this line
the prepuce 1s cut with scissors to within a } inch
of the corona (Fig 114(b)) The cut cdgesare held up
with foreeps nnd the prepuce 18 cut away  All bleeding
pomts arc picked up and lgated The edges of the
skin and mucous layers are reumited with mterrupted
sutures of No 0 catgut The ends of each suture are
left long and are used to anchor a dressing of nbbon
guuze dipped 1n Friar s'balsam or flavine (Fig  114(c))
It 1s adwisable for the patient to remamn in bed for
2 to 8 days, and he should be given pot. brom gr v
tds. to dimimsh the tendency to erection The
dressing can be removed m seven days

Pararurvosts
When a tight prepuce 1s pulled back over the glans
and allowed to remain there, 1t produces a constriction

F1¢ 1154, —Mannalreduction Fra 118a.—Catting the
of & peraphimosts, cunn:i-cﬂng band,
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which causes progressive cedema of the glans and
predpum In severe degrees, the swelling 13 enormous,
and 1t 1s dufficult to distingmsh the constricting bund
The parnphimosis must be reduced, and this can
usunlly be done by manipulation

Technique —It may be necessary to administer an
anesthetic. A piece of white hint, dipped in normsl
saline, 18 wrapped round the penis so that only the
glans 1s protruding  The body of the 1s gripped
in the left hand, and the nght thumb pushes firmly
on the glans (Fig 1154) when reduction should ocear

If manipulntion fals, the constricting ring must be
severed with a sealpel (Fig 1158)  This may be by no
means easy on account of the cedema  After reduc-
tion, the glans and prepuce are irngated with normal
saline, three times per day, and dusting powder
applied until the swelling has subsided. The pems
must also be supported

BaraNTTIS

Inflammation of the glans may follow traums, or
infection 1n the presence of & phimosis  There may be
on accompanying epithehoma, chanere, or chancroid.
If the prepuce 18 very tght, 1t 13 necessary to
perform o dorsal st in arder to prowide adequate
drainage An uncomplicated balanitis readily clears
up The part should be gently wngated three or
four tumes per day with a normal selme solation fol
lowed by the applieation of dusting powder

PrEPUTIAL YWARTS
These are not uncommon end are usually multiple
They appear as small papilomata, ususlly &t the
corons, but may be on the prepuce or glans The
meatus should always be mspected The wart 15
destroyed by applymng a small crystal of tnchlor
acetic acid on a fine probe
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Eripipyyo Orchrris

Tlus 1s either ncute or chrome. The acute is
usually caused by nfectton with the gonococcus,
coliform bacillus, or staphylococcus the chronie by
the tubercle bacillus The acute condition 15 very
painful, and 1s frequently accompamed by marhed
general symptoms such as malmse, anoreximn, and
pyTexin

Treatment —The patient should be put to bed
The scrotum 1s supported either with pad or a shng
of strapping between the two thighs. Heat, 1n the
form of antiphlogistine or hot bottles, or cold, i the
form of an 1ce-pack, should be tricd The pamn 1s
usually eased by onc or other of thesc Sulphaml
amide should be admimstered  After o few days the
condition begins to mprove. A suspensory bandage
should be worn untd the mflammation has completely
subsided  In a small number of cases an abscess will

form This will require drainage through a small
meision

s —16



CHAPTER AI
THE LYE, LAR AND NOSE

Poareign Bodfes in the Eye —The oculor coppunctiss
and cornen should be carcfully examined, a lens bemy
used 1f necessary 1t 15 often possible to sce a forein
Lody embedded 1 the cornea by looking obhquely &t
%hc latter when direct vision has m\mledtnofhmg
Vhen o foreygn body 1s present, 4 per eent. eoctis
solution should be dly'opp(l‘)d mto the eye the patient
bemg seated with the head thrown backwards  After
two munutes the cocatne drops arc repeal le
globe 15 then fixed by gentle pressure with the le
mdex fiuger through the Jower lid, and on nttcmptlé
made to ﬁmh off the intruder with cotton wool woun

e T E—
Poy Bax
Fro 116.—A spud.

around a glass rod  If thus fails the foreign body ‘“3’;
be displaced with a spud or a dicission ndedle X
foreggn hody 18 embedded 1n the corpea &
ahould be used as a spud 1s apt to cause an mm"";
abrasion  Care must be taken not to perforate th
cornea. Sometimes a Little rust remams after He
removal of a steel ehip and should not be tov e
Acnflavine emulsion (I 2000) or eastor oll 18 ME
duced and a pad of gauze bandaged over the exe
12hours  Scvere mritation calls for the applieatio®
atropine omtment the

If no foreign body 1s seen on the comes 0;'0‘11(1
ocular conjunctiva, the palpebral conjunctiva §

258
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Eripipyyo Orcuiris

Tlus s cither acute or chrome. ‘lhe acute 1s
usually caused by nfection with the gonococcus,
coliform bacillus, or staphylococeus, the chronie by
the tubercle bacillus The acute condition 13 very
pmnful, and 13 frequently accompanied by marked
general symptoms such as malaise, anorexia and

pyrexin.

Treatment —The paticnt should be put to bed
The scrotum 1s supported either with pad or o shing
of strappmg between the two thighs  Teat, 1n the
form of antiphlogistine or hot bottles, or cold, mn the
form of an ice-pack, should be tried The pain 1s
usually eased by one or other of these. Sulphaml
amide should be admimistered  After a few days the
condrtion begins to improve A suspensory bandage
should be worn until the inflammation has completely
subsided In a small number of cases an abscess will
form This will require dromnage through o small
meision

M.8 —16
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sulted It should be remembered that a central
corneal sear sertously aflects vision

A course of chemotherapy 1s often useful m the
treatment of a corncal ulcer, espeeially if the con
dition 1s associnted with mfection of the conjunctival
sac

Burns —These are often due to hme or strong acids,
and all require similar treatment namely the instilla-
tion of olive o1l, castor o1l, paroleine, or cod Liver oil.
An anmsthetic 1s given and any remamning foreign
bodies removed, after which more o1l 1s instilled, and
a pad ond bandage are applied A very guarded
prognosisshould be given on account of the probabihity
of corncal opacities and symblepharon, but the
sk of adhesions 1s munimused by the dmly
passage of a probe between the ocular and palpebral
conjunctive,

Acute glancama 15 a condition which requires
immediate diagnosis and prompt treatment In
some cases vomuting 1s o prormunent symptom In
which case an unwary clinician may consider the
patient to be suffering from some abdominal condition
associated with a ** cold m the eye ”

Acute glaucoma most frequently occurs wm the
evening, and 15 ushered in with severe periorbital pain,
which is sometimes associated wrth nausea or vormut
mg On cxammnation the comea appears greyish
green 1n colour and circumcorn congestion 18
apparent  Palpation of the globe through the upper
1id reveals a nise of intraocular tension ~Emergency
treatment consists m the mstillation of eserme (one
per cent 1n castor o1l) This 18 repeated three times
during the first hour and then at hourly ntervals
until erther tension subsides or operation 18 performed
The application of heat or short wave diathermy helps
to relieve pamn  As 1n the case of mecreased mtra
cranial pressure the wntravenous mjection of some
hy pertonic solution such as glucose (100 c.c. of fifty per
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cent ), 1s often beneficial in reduemg intrnocular
tension

If these measures fa1l then operative treatment will
be required and ecither the sclern 1s trephined or
iridectomy performed  During the preliminary stages
of treatment, eserine should be instilled into the o{;go
site eye i order to prevent 1t from becoming simlarly
afflicted

Penetrating Wounds ot the Eye —If the cornea 1s
mvolved with prolapse of the s, the latter should be
pushed back with a fine probe after the conjunctival
sac has been well washed out with boric lotion If
the wound 18 peripheral, eserine should be instilled,
and if centrel, atropine

When the irs cannot be replaced, 2 per eent cocaine
solution should be nstilled, and the prolapsed portion
gently drawn out with very fine forceps and cut off
with indectomy scissors  Atropine 1s mnstilled and if
the 1r1s 18 adherent to the wound, 1t should be freed
with a fine probe  Should intis supervene, atropmne
and hot fomentations are employed

Wounds of the selerotic and conjunctiva cell for the
usugl thorough washmg out of the conjunctival sac
with borie lotion  If sufficiently extensive they are
stitched with fine silk. A pad and bandage should
be worn

Wounds of the dangerous region of the sclerotic 1e
within § of an inch behmd the sclero-corneal yunction,
may be complicated by cychitis particularly if there
13 any prolspse of the ciiary body Owmng to the
great danger of sympathetic ophthalma, wounds of
this region, accompanied by loss of sight to the extent
of only perception of light remammg, should be
treated by immediate excision of the globe  Exeision
should also be considered 1f the eye remains mflamed
and pamfal.

The remaming injuries of the eye for which exciston
13 indicated are
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1 Rupture of the globe Tension 1s lost and
exesion remains the only treatment

2 Compound dislocation of the lens

3 Injuries, in which loss of sight has or defimtely
will occur especially if the eye 15 painful

4 An wrremovable foreign body or one the removal
of which would totally destroy vision

Excision of the Eyeball.—In cascs which are not
urgent o culture should be taken from the conjunctival
sac, and infection, 1f present, suitably treated A
general anssthetic
18 admmstered or
m the case of a
placid patient
cocaine will be
sufficient The
patient 1s m the
)< % supmne  position
Fio 117 —Excision of globs. Bpecu and the surgeon
lum n position and globe In steadied by stands behind the
fxstion forceps. patient’s head

The speculum 15

mtroduced and widely opened the conjunctive then
being preked up with forceps and divided just behind
the sclero-corneal junction  This diviston 1s continued
all round, after which Tenon s capsule 1s opened and &
strabismus hook mserted under the external rectus
muscle which 18 divided with scissors the remaming
three recti muscles being simlarly treated  YWhen the
speculum 18 pressed backwards, the globe will project
forwards and blunt pomnted scissors shghtly curved
on the flat arc passed well back on the inner side of
the optic nerve whichis divided  The cyeball 15 now
drawn forwards with s finger and the oblique muscles
snd any remamng tissues divided close to the globe
which 1s removed  The socket 1s irrigated with hot
saline and pressure applied by bandaging & pad of
gauze firmly over the closed lids.
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THE EAR

Forelgn Bodles in the Ear -——Small objects, such as
buttons or beads, arc not uncommonly ntroduced
by children especially when they are warned not to
do so! Deafness occurs followed by a purulent
discharge  Cerunminous plugs occasionally form in the
external car, and often rapidly swell after bathing
owing to absorption of moisturc Deafness follows,
and 1f the meatus 15 completely bloched tinnitus and
even vomiting may occur

Attempts to remove the wax or foreign body are
made by syringing the ear the stream of ml]dl?
antiseptic lotion bemg directed along the upper wal
The lotion must be between 09°and 100°F  otherwise
unpleasant though transient mddiness 1s lihely to
occur A few drops of hiquid paraflin mstilled 10
minutes before syrmgmg will soften a hard plug of
wax. If this fails a speculum and a smsall blunt hook
mey be used, and an anssthetic 13 requured 1n the case
of 8 fractious child If a foreign body 1s tightly
mmpacted, and other methods fail, a mastoid mneiston
18 made and the auricle displaced forward so as to
facihtate removal

Hematoma of the auricle 1s apt to result in unsightly
deformuty 1if 1gnored an extreme exemple bemng the
“caubflower’ ears of pugihsts Inaddition infection
18 apt to supervene unless the blood 13 evacuated
In early cases the fluid blood can be asprrated with a
syringe and & wide bore needle after which strappmg
13 firmly applied m order to prevent further oozng
If more than a few hours have elapsed a small meision
13 necessary through which clot and serum ean be
expressed

Rupture of the Drum.—Is sometimes due to the bar
barous practice of *“ boxing the ear "’ loud explosions
or gttempts to remove foreign bodies by the unskilled
It 15 & common complication of fracture of the base of
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3 Examnation of the drum shows perforntion or
swelling if the middle car s inflamed  In cases of
otitis externa the introduction of a speculum causcs
pan, and the drum 1s either normal or only shghtly
congested

Acute Otitis Media.—This condition usually extends
clong the Eustachion tubes from the naso pharynx,
and thercfore commonly follows diphtherin, tonsilhtis,
cte. (Edema around the onfices of the tubes causes
retention of sceretion in the middle ear, which further
predisposes to nfection  The condition oceasionally
extends from the external ear through a perforn
twon or rent 1n the tympanic membrane, and may
also anse as a blood borne mfeetion 1 which
case the pneumococcus 15 commonly the causative
organism

The patient complams of severe pain denfness, or
tinnitus and vom:ting may occur in voung children
Post-auriculer cedema 18 common (mde supra) If an
abscess forms over the mastoid process the aurele 1s
displaced forwards as the pus 1s beneath the perios
teum This sign distinguishes o mastoid abscess
from suppuration of the post auricular glands Con
stitutional symptoms and signs of mfection are
present

Treatment consists 1n the application of warmth,
attempts to relieve congestion around the Eustachian
orifices by astringent nasal spravs confinement to
bed, and the admnistration of & sulphonamide
preparstion such as sulphadiemne Four tablets
(2 g ) are grven immediately, and two tablate ot fous
hourly intervals for twenty four hours following
which 1 teblet 18 given every four hours until the
temperature remains normal for twenty four hours
The majority of cases abort under this regime but
Pprogress must be watched by frequent aural examins
tions The temperature may to normal an
symptoms abate although the middle ear 18 full ¢
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pus If the drum bulges, or if pain persists, then the
drum should be meised 1n order to relieve tension and
provide dramage

R

—

e s
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F1a 118.—A myringotome.

MYRINGOTOMY Jequires & gencral anmsthetic and a
good light  The meatus 15 cleansed with mild anti
septie, and the bulgmmg drum 1s scen through a

speculum, reflected light bewng
used for dlummation The tym
2 panic membrane 18 mased with
a myringotome the lower and pos
terior quadrant bewng selected,
| which allows easy drainage, and
avolds mjury to the chords tym
pantnerve (Fig 119) Mucopuru
ofﬁ,&oﬁ”;}wﬂﬁ lent fluid escapes and relief 15 1m
3 Chords tympan! mediate provided that an adequate
nerve o5 Bhospoelle ncigion has been made  Fomen
tations arc contmued for 2 or
8 days, and the discharge rapidly becomes serous and
ceases n about & weeh, This mmor operation should
be performed more frequently than s customary i
order to relieve symptoms, prevent mastoiditis, and
obviate the ragged hole which results if pus is sllowed
to erode the drum
THE NOSE

Foreign bodies are a common cause of umlateral
discharge m children who should not have aceess to
small objects which they can mtroduce mto naturs]
orfices  Frequently there 1s no history obtamable
of the introduction snd a small child may be quite



ose 15 ¢,
Othenmc the mtroductmn of g Thud:chum’u Speey
g ce
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slevated and manipulated mto therr originel position
Much swelling may obscure the final position of the
fragments, 1n which case an X ray should be taken so
“hat adequate reduction can be confirmed  No splint
s necessary but a piece of firm strapping appled for
‘wo or three days provides the patient with confidence

Nasal polypl are of two vaneties—fibrous and
mucous Fibrous polypt arc flbro-sarcomatous
growths which arise i the roof of the nose and are
1suglly discovered on routme examunation following
ccurrent attacks of epistaxis  Removal demands
m extensive operation beyond the scope of mmor
urgery

BMucous polyp1 arise from one of the ethmoid bones
ind are regarded as cxeessive granulation tissue
[hey denote underlying infection of the bone and
nere removal of polypr 1s followed by recurrence
ooncr or later but the patient 1s rchieved of hus
ibstruction 1n the meantime Being hygroscopic
hey swell when the atmosphere 15 moist so obstruc
1ve symptoms 1n this country are more troublesome
n the winter months On inspection through a
peculum with the aid of reflected Lght, polyp:
iresent greyish, glhstening swellngs Removal of
he polyp: can be cifected under surface angsthesia
"he affected aren 1s sprayed with a mixture of equal
arts of cocaine (ten per cent ) and ig adrenaln B P
nd the polyp1 ere either removed with & snare or
vulsed with smitable angled forceps

Radical treatment of the underlying ethmoiditis or
inusitis necessitates a major surgical operation

Hmmorrhage trom the Nose —Before considering
‘hether active measures are required or deswrable for
he treatment of epistaxis, consideration must be
1ven as to the cause of the condition  Thus patients
tifering from hyperpiesis not uncommonly lose blood
om the nose (or from piles) and as a result symptoms
re relieved Unless bleeding 1s excessive this
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gouze about the size of & walnut is firmly attached to
the loop and 15 pulled up behind the soft palate mto
the posterior nares as the thread at the anterior nares
1s pulled upon The nose 15 then packed from the
front It 1s nearly always possible to stop epistaxis
in this manner Dangerous epistaxis following
frocture of the base of the skull has been
successfully treated by lgation of the ethmoidal
ar:)cncs which are exposed on the mner wall of the
orbit

ToNsiLLECTOMY AND REMOVAL OF ADENOIDS
ent and infection of the lymphoid tissues
of the naso-pharynx constrtutes the most ent
morbid condition m ths region  The remarkable
distribution of this tissue in what has been described
as VWaldeyer s ring reflects its protective function at
the entry to the alimentary canal, and the greater
frequency of tts b rophy and 1nfection in children
18 1n accord with the incompletely developed natural
resistance of the child
Waldeyer s ring 1s constrtuted bv the two palatine,
the pharyngeal, and hingual tonsils, with extensions in
a varable direction and degree 1n the naso-pharynx,
cularly toward the Eustachian openmgs En
m;hemmt of the pharyngeal tonsil upon the back of
the naso pharynx, often reaching to the roof 15 fre
c*ucntly marked and receives the general name
adenoids *  Such hypertrophy may pertally fli
the naso pharynx, obstructing the posterior nares or
the Fustachian orifices and may be associsted with
infections of part or of the whole respmratory tract
Infection of the palatine tonsil varies widely in degree
and results, and the organ may be large and spongy
nearly meeting 1ts fellow 1n the mddle lne as o
often seen wn the chuld or smaller and buried with &
flattened surface and fibrous peritonsillar tissues &s
frequently seen in the adult
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Tonsillectomy

The operation 1s carried out either by the use of the
gullotme or by dissecion  The Intter method 18
undoubtedly the better for 1t offers to the avernge
surgeon a more precise mode and a better chance
of complete emoval  In expert hands, and wath
correctly choscn cases often equally good results can
be obtained however, by the guillotine

Tonsillectomy by Dissection.—In adults possessing
the corrcct temperament, this is earried out con
ventently under local anmsthesia, the patient being m
the sittng posiion The anterior and posterior
pillars and the upper pole are injected with procaine
2 per cent with adrenaln  The surface 1s pamnted
with 10 per cent cocame solution

For others, and i children, general anmsthesin
with gas, oxygen and ether 1s frequently used A
Boyle Davis gag combimng the uses of a tongue
depressor and gag and carrymng a tube for the
delivery of anmsthetic, 15 of value 1t should be
remembered that mn the choice of a tongue prece for
this 1t 18 better to err on the large size The patient
13 1n the dorsal position, & small pillow under the
shoulders, and the head well extended Ansesthesia
should be of the thurd stage with disappesrance of the
swallowing reflex before the gag 1s introduced In
placing the latter, the tongue must be central, and
care must be exercised lest 1t be caught by the lower
mcisor teeth when the gag 15 opened Adequate
hghtmg must be ensured by = spot hght or by oné on
the operator s forehead  The gag 15 held forward by
the anasthetist or may be fixed to & support strapped
on the patient s chest

The tonsil 15 grasped with dissectmg forceps of
suitable length and a vertical inersion 1s made through
the anterior pullar 2 or 8 mm from its tonsillar
margm (Fig 120)  The correct plane 18 recogmsed b;
the pearly white colour of the Ic)a.psule of the tonsli



"

Fio 120.—Enuclsation of tonslls by d

and the mesion 18 enlarged by blunt dissection
upward on to the base of the tongue and downward
tothesoft palate  The tonsil bemng grasped in holding
foreeps, 1t 18 drawn medially and the enucleation pro-
ceeds by gauze or forceps disscction which separates
the orgon from the muscle of the pharynx A snip
with scissors frees the palatine extremity of the
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tamnmng firm pressure with ths n position the shaft of
the mstrument 15 brought upwards to the oppasite
corner of the mouth, so as to disloeate the tonsil from
its bed  The blade 1s then thrust sharply home and
the tonsil removed The cxtirpation of the left
tonsil 1s carmed out with all movements reversed, and
using opposite hands  Hamorrhage, which may for
a few moments be brisk, rapidly stops with the epph
cation of iced water to the face, and removal of
adenoids, when present, 1s then proceeded with

The assistance of the anmsthetist m steadying the
head should be sought, and the table should be tilted
slightly, fect upwards

Excision of Adenolds

The operntion usually is performed after the tonsils
have been removed  The stage of anmsthesia should
be such that the cough reflex 1s just present without
that of deglutition beingstrongly established  Aspmra
tion of fragments of adenoid tissue and of blood 12
thus guarded agninst and the free operation of the
curette 18 unimpeded by the contraction of the pharyn
geal wall  The patient 1s placed m the dorsal position
the bead bemng extended by placing a sand bag under
the shoulders or by dropping the top flap of the table
A Doyen’s gag 1s introduced and opened  a finger 18
passed 1nto the naso pharynx and the exact distribu
tion of the lymphoid tissue 1s ascertamed

Undue prominence of the snteror tubercle of the
atlas 19 noted and very occasionally an atmormshty
such as meningocele 1s discovered In the absence
of such irregulanties the operation 15 @ straightfor
ward one  The tongue being depressed by a spatula
held 1n the left hand a St Clawr Thomson’s caged
curette 15 introduced 1n the mid line the curved part
being directed towards the larynx, until the posterior
pharyngeal wall 1s reached  The wnstrument 15 then
rotated through 180 degrees and the handle 1s raised
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the cutting edge thus slipping behind the soft palate
and coming 1n contact with the upper part of the nassl
septum  Using a firm and steady strohe the edge is
drawn across the roof of the naso pharynx and down
its posterior wall, ﬁnishmg with a very shight jerh
which detaches the adenoid mass The mamn mass
being removed, outlying portions on the latersl
pharyngeal walls or behind the Eustachinn openings
arc removed by o few careful strokes of the curette
The child must then be tumed upon his side and the
face and mouth sponged with iced water when
hemorrhage rapidly ccases

The operation 1s an easy one when carried out with
precision and without haste, though time must not
unnecessarily be lost  The amount of force must not
be great 1ts degrec 15 readily learned by experience
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FRACTURES AND DISLOCATIONS

By F P Frrzgerarp, FR.CS.L

Surgeon Orthopadic Depariment, Royal
Northern Hospital

CravicLe J

Tne majorty of fractures of the clavicle occur as
a result of indirect violence, due to a fall on the
shoulder or on the outstretched hand In children
the fracture may be of the greenstick type

1 The Junction of the Middle and Outer Thirds
1s the commonest site

The outer 15 displaced downwards by the
weight of the imb  The sternomastoid muscle holds
up the mner fragment. The fragments may overlap

In adults the diagnosis 18 simple, Often 1t can be
made by mspection alone—swelling and bruising may
be scen, palpation makes 1t certamn as the broken
ends may be felt Crepitus cen be obtamned but
attempts to elieit this are pamnful and may be
dangerous In chiddren the fracture may not be
obvious, but within ten days a palpable swelhng
due to callus will be noticeable

2 The Inner Eud.—Dusplacement is rare.

8 The Acromial End.—A fracture at this site 18
uncommon, and 1s caused by direct violence

These conditions should not be mistaken for dis
locations of the ends of the clavicle

4 Betwoen the Ooraco-clavioular Ligaments.—A
fracture m this ponttion 18 also rare, and displacement
does not occur  Localised tenderness and an X\ ray
picture indicate the diagnosis

278
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& Separation of the Epiphysls may occur The
centre appenrs at about the cighteenth year in the
sternal end, and jons the shaft ot twenty five years
of age The sharp edge of the outer fragment
distingmshes the condition from antenor dislocation
of the sternoclavicular joint with its rounded appear
ance,

Treatment

There are two cssentials () The weight of the
upper extrermty must be supported  {b) The shoul

Fia 121, —Alodifled threesling method.

ders must be braced backwards and mamtamed 1n
thus position.

Perfect splintage for this fracture does not exist.
Tthh 18 obvious when one considers the many methods
of treatment descmbed One method
of freatment me onlv will be

¢ Three Slings * with Collar and Cuff —Cott
wool 18 enclosed and sewn nto a mdeﬁbnndngeo?o
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form a quoit ke ring Two such rings are used
Two holes, 2 mches apart, arc bored through eech
ring posteriorly  Two preces of rubber tubing are
passed through the holes

The patient sits on a chair  The rings are applied
above the shoulder joint and over the outer end of
the clavicle on etther sidc  The operator places his
knee between the shoulder blades posteriorly and
braces back the shoulders  The nubber tubing 18 tied
under tenston over a wool pad (Fig. 121) A collar
and cuff shng 1s applied underneath all clothing

The rubber tubing helps to maintamn the tautmess
necessary to hold the fracture in position, while the
collar and culff tied close to the chin eles ates the outer
fragment It 15 essential thot these patients should
attend for examinstion twice weekly  The shngs be-
come uncomfortable 1f not adjusted andseverechafing
1n the axilla and cedema of the arm may develop

Sayre s Method (Fig 122) may be useful in fractures
m children

Three weeks’ fixation 18 sufflczent in ordinary cases.
A month 1s advisable n severe fractures

~

~ t I

s
Fio 122.—8ayre s metbod, showing tion of limb and applics-
uon:frtn Tho skun surfaces o; tbouhutmdfumrmmnﬂd
be separated by a layer of wool
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Rehabilitation

Exercises on overhend pulleys, when the flxation
has been remoted, will overcome any stiffness in the
shoulder joint (Fig 123)

Most patients nre fit for work at the end of 4-0
wechs

Complications
These are rare and result j \
usially from direet violence h \ i

The axillary vessels may be
injured producing n hwema
tomn, an aneurysm, ot even
gangrene

The bmchial  plexus
especially the Sth ond oth
cervienl fibres nuy be in
jured. Callus may involve
the supraciavicular nerve

Excessive drooping of the
arm In the case of groas
roal-unjon may cause stretch
ing of the lower trunk of the
brachial plexus over the first
rib

Non union is rare and if
very troublesome is treated
most effectively by exoislon
of the outer frangment

Huuerus e

1 Anpstomfcal and shoulder and elbow joints 33
Surgical Neck Fractures, disccarages swelling.
—Fractures of the ana
tomical neck are usually the result of direct violence
They occur 1n the elderly and are uncommon

Fractures of the surgical necl region (Fig 124) are
usually the result of indirect violence. %‘hey may
oceur at any age, and are common
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The region of the shoulder jont 1s swollen and
tender  All movements active or passive are re
sisted on account of pan  Shortenmg up to an
inch may be present. Crepitus 15 rare owmng to
mpaction

The fracture 1s gener
ally impacted  If there
15 angulation the angle
points forwards in the
lateral plane  The lower
fragment may be ad
ducted orabducted If
the fragments are not
tmpacted, a weight hang
g plaster (Fig 125)
will mamtam the post
tion, provided the pa
fient 15 ambulatory

Splintage for  this
fracture 15 an unneces
l sary ecncumbrance The

patient 15 given a sling

for o weeh  Radient
heat cases the pain

Rehabustairon
Active encreises are
encouraged from the be
gmmng  If the force
Fia 124 —Fincture of the of gravity be ehminated
surgical neck of tho humorus. by forward bending and
a sling (Fig 125) pamn
on movement 15 reduced and the patient s co-opera
tion achieved  Overhead pulleys (Fig 128) may later
bo used and continued until a full range of movement
has been obtamned  Rotation movements are carried
out most effectively by encournging the patient to
place the hand behind the nech and the back
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These paticnts can resume heavy worh at the end of
three months

Complications

Fracture Dislocation —This1sdiagnosed from simple
dislocation by the fact that the tuberosities do not
rotate with the shaft.

Trealinent —{a) Strong steady traction with the
arm almost vertical
m a relaxed patient
may reduce the dis
location and fracture

(b) If this method
1s unsuccessful open
reductionis necessary
The shoulder 1s ap-
proached through an
antenor mesion, and
the head 13 etther
levered back into the
glenoid cavity or ex
cised Kocher s
method of reduction
(p 855) should never without straining & frasture of the
be nttempted of there humeres. The patient benda for
18 & question of frac- s beld at a right angle
ture-dislocation prnded from the nock by & pedded

The l;zemﬂary nerge
ma); dam: where t traotion j@ necessary
dﬂiﬂ. at the tlmﬁgcgf Inthuwpe;dqhtm all shoulder move-

ments below a right angls can be
the mjury or by the performed painlemly
subsequent manipula
tions causing paralysis of the deltoid muscle Ths
sh]ou]d be treated by placing the arm on an sbduction
splint

Separation of the Epiphysnis—This 15 usually a

t of indirect violence, and resembles a surgical
neel fracture. The epiphyseal hine between the head
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and shaft of the humerus 1s often mistaken fc
mnjury in X ray photographs

The displacement 1s reduced by traction and a
tion of the extended arm This 13 best perfc
with the patient lying on the floor The ope
sitting on a low stool i Lne with the pe
grasps the wrist firmly, places his stockinged f
the superior aspect of the shoulder joint, and «
foreible traction  Sometimes there 1s marked a1
tion backwards This 1s reduced by placin
clenched fist bebind the shoulder joint as o ful
and levering the abducted arm backwards

2 Greater Tuberosity —These fractures are d
indirect violence, over 80 per cent. occurring
complication of subglenod dislocation

An X ray picture 1s essential to clinch this disg
Even then, care must be tahen 1n the readng ¢
film to differentiate between n displaced greatert
osity and caleifieation 1n the supraspmatus tend

In injurics to this reglon Codmon s syndrome is p1
There is a tender spot at the site of the injury to the g
tuberosity The pain is referred to the iosertion of o
wny down the deltoid muscle, The arm can be abc
sctively only through 40 degrees from the side. P
movement is posdble almost to the vertical position, In
patient winces as tho erm passes from 00 degrees b
degrees, that Is, a4 the tender spot rubs on the acromlo

The treatment 1s the same as n sorgical
fractures—that iy, assisted active movementsfron
beginning—provided the fragments are not sepas
widely If painful, the treatment may be su
mented by a courze of radiant beat to the shot
jomt. If the pam 1s so severe i the early steges
active movements are mnterfered with, 5 to 10 ¢
2 per cent. novocaine are mjected nto the te
region, and full movements performed immed
aftersrards Inmtractablecoses of Codmean ssyndr
the outer part of the ocromuon 1s excsed
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These patients can resume thewr full work at the end
of two months

The only notable ecomplication of this injury 15 the
stiffness that results 1f the Jont 13 immobilised as part
of the treatment. If this occurs, the shoulder is
mampulated under n general anmsthetic unless pain
1w marhed  * Never manipulate a shoulder until the
patient can slecp on it ”

3 Bhalt.—These fractures occur as the result of
direct or indireet violence.

The history, pun and tenderness at the fracture
site, the appearance, and the nbnormal mobility
make the diagnosis obvious An X rny indicates
the position of the fragments

A detniled deseription of the position taken up by
the frngments as o result of muscular actions s
unnecessary nowadays, when
X rays should always be
available before a fracture 15
treated

A plaster 1s applied from
the axilla down to and m
cluding the elbow jomt (Figs
120 and 127) A shngs pro-
vided

Reduction 1s seldom neces
sary as the weight of the
plaster and hmb bnngs the
fragments mnto lime in almost
every case  The forearm mny
be included if extra weight to
reduce the fracture is desired
or weights may be included or
attached to the plaster

During the time the frac
h{:;)] tsd immobihsed, it 1s
absolu essential toprevent It i fixed by one
jont xtd);nm The pﬁngerg and two Plﬂ:ifbmfi:;:
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and wnst are free, and active movements of these
Jomts are vigorously encouraged The shoulder jomt
19 excrcised with the patient stooping forwards (Fig
125) This 1s painless and does not mterfere with the
alignment.

If the fracture 1s uncomplicated the patient can
return to heavy work at the end of four months
Complications )

(1) Radial Nerve Ingury —Weskness of dors: flexion
of the wnist may occur immediantelv from contusion or

Fro 127 —Plaster complsted.

division or as a sequel by involvement of the nerve in
callus  The ummediate treatment 1s the application of
acock upsphnt Later exploration may be necessary

(2) Non-unson —This occurs more frequently here
than 1n any other long bone, except the tibie. It 1s
commonest when the fracture 1s through the middle
third  This condition 18 treated by chip grafts from
the illum and an onlay from the tibia graft
followed by eflicient splintage

4 Lower End.—Several types of fractures occur at
the lower end of the humerus From the pomnt of
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view of treatment nnd prognoss, it 15 essential to
differentiate between them

Supracondylar

The fracture 1s Just above the hine of the condyles

(@) Children —The deforrmty depends upon the
mechanism of the injury A fall on the outstretched
hand with an extended elbow causes the common bach-
ward displ it, or an exl fracture A fall
on the point of the elbow causes anterior displacement,
or a flexion fracture,

(b) Adults —Falls on the pomt of the elbow
coausing flexton fractures are more common

Transcondylar

This 13 a fracture through the condyles in adults
In children 1t becomes an epiphysed separation  The
epiphysis, with o flake of bone from the metaphysis,
18 displaced backwards

The lower fragment 1s displaced backwards and
inwards, and rotated medinlly that 1s, pronated

It 15 impossible to differentiate clinically between
these two types of fractures m children They can,
however, be distinguished from diuslocations of the
elbow by the fact that the three classical bony points
—the two epicondyles and the point of the olecranon
~—have not changed theirr relative posttions The
swelling tenderness, and pam often prevent adequate
exammation Hence X ray exammation m all elbow
Injuries 1s essential,

Treatment

For both types a general anmsthetic 1s necessary

Supracondylar —Any gross displacement 1s cor-
rected  The elbow jowmt 13 flexed foreibly This
corrects the backward displacement. Then the flexion
18 decreased slightly and with finger and thumb on the
epicondyles the lower fragment 15 mantpulated meds

—
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Y present, mampulation s
attempted and, 1if un
successful, open reduc-
tion may be necessary
8 Medial Epicondyle —
This separation follows
mdireet violence from
foreible abduction of the
~— clbow joint. The flexor
- muscles arc stretched
and the cpicondyle 1s
avulsed from the hum
crus, and frequently
pulled nto the jowt
h (Fig 128) The ulnar
Fio 130l cpomisto popveq” T
u Immobiisation 1 2
sling is suflicient for shight displacement. If the
fragment 15 mn the jomt, 1t must be replaced by

mampulation or operation

MMethod —Under general anmsthesia the extended
clbow 1s abducted (Fig 180) This opens the inner

Fia 130 —Manctuvre to reduce dlsplaced medial eplcondyle
The elbow 1 extended fully and the forearm supinated.  Theelbow
foint is then foroibly abducted.

mde of the joint and stretches the flexor muscles to
which the cpicondyle 1s attached As a rule the
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appearance develops 1n
Inter Ife (Fig 183)

Rehabilitation of Elbow
J0int Lesions
Patients should be en
couraged to use the hmb
by takmng part in games or
pastimes, such as bowls,
darts, try and by
theuscofoverhead pulleys
(Fig 123) Mnssage, and
passive or foreced move
ments m the early stages,
Fio 133 —Oldunredpoed e contrandicated, as
capitellinn fracture. they lead to new bone
formation, which may
Iimt permanently the movements of the jont.  VWhen
there 13 no further fear of excessive bone formation,
radiant heat and massage are helpful
Patients can usually resume their full work at the
end of two months

Complications
(1) Dislocation of the elbow
(2) Nerve injuries, especially the ulnar nerve
(3) Volkmann # {schemic contracture
(4) Myositis ossillcans traumatico
(5) Ossification in the lignmenta.

ULna

1 Olecranon —If the violence 1s direct, there 1s
hitle separation of the fragments  If indirect, there
is wide separation from the action of the triceps
(Fig 184)
Dragnosis

YVide separation 1s obvious  In fractures resultmg
from direct violence, a amall gap usually develops
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When there 18 no dis
placement, the fracture is
treated m a shng for ten
days Operative fixation
15 seldom necessary Ex
cision has o certamn vogue
1t should never be per
formed 1f half or more of
the olecranen 18 1nvolved
as this would allow the
clbow to dislocate forwards

2 COoronoild Process.—
This 15 & complication of
backward dislocation of
the elbow jomnt If the
fracture 1s at the base of

Fio 136—an over the coronoid process the
hewd exeroiss to prevent dmgnoals 18 Y
and stiffness of  the fact that the disloca

swelling

shoulder tion readily recurs  If the
tip only 13 fractured an

X ray 18 necessary to discover the imjury

Treatment

The limb 18 incorporated n plaster In fractures
of the tip the elbow 1s fixed 1n plaster at a right angle
If at the base the elbow 15 flexed until the fragments
are approximated as shown by an X ray

8 Bhatt.—In 1solated fractures of the ulna, the
violence 18 direct,

Diagnons

If the radius 15 intact, there 13 shight flexion of the
upper fragment by the pull of the brachabs The
lower fragment 18 drawn towards the radws by
the pronator quadratus ~ The postenor border of the
ulna 18 subcutaneous and any fracture 15 palpable.



FRACTURLS 293

¢ Iimp shouig be immob:lned ™ plaste, for
SN weol g The Methog ol‘ﬂxatmn 15 d:fcusicd undep
Of bot), of the forennn
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Treatment

Type I—This 1s treated by encournging active
movements from the beginming At the end of &
week, the patient is
usually able to return
to work, It 15 1m
possible to reduce this
fracture by ordinary
manpulation.

Type 1T (Fig 187)
—The patient 15 given
n general ansthetic,
The counter traction
band 1s fixed over the

a 137 — showing
dmrv‘xnmrd aslxplrl;{u];:mltl of ogter BTN An  asmistant
segment of the head of the radins. exerts tracttion by
pulling on the fingers,
mith  forearm  fully
supinated The medial
aspect of the elbow
rests on & pad on a
table. A piece of
adhesive felt 1s fixed
over the region of the
frocture, and, using
Fio 138.—Fragment roplaced. a blunt mstrument,
very forcible pressure
18 exerted on the broken fragment mn an upward and
mnvward direction. It may even be necessary to nse a
broad punch and hammer to replace the fragment
(Fig 189) The skin 15 not damaged by these manipu
lations, provided the felt 18 fixed accurately before-
hand Most cases can be reduced by this method
provided the fracture 18 of recent occurrence (Fig
188 shows the position after reduction )

If mampulation fais or if the fracture has existed

for some weeks the fragment can be elevated with o
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Stemnmanns nail or spihe through a small ineision
over the hend of theradius  If this is suecesstul, the
punch should again be apphed in an attempt toimpact
the fragments

Active mos ements are begun the next day

Type 111 —Mempulation may be attempted, but
usuu%l) the head will require exciston by open
operation.

In types ¥ and IT the patients can return to work
withm a week In type XII it depends upon the

¥1o0 130 —The anthors mesthod Tracton i8 axerted an the

supinated forearm Qnmmmnthnbyhndnmthox})perm
The eibow reets an & pad of srool an & table, A plece of sdheaive
folt prevents skin damsage from the punch.

severity of the injury Limtation of movement 1s
common Osteo-orthritis progressing to ankylosis may
oceur in untreated cases,

Fractore of the neck of the radms can be clevated
1n the same way

The Tuberosity —In this uncommon fracture the frag
ment is drawn upwards and forwards by the bleeps and
oan be feit on the antedor uspeet of the joint, especilly
when an active attempt i made to flex the elbow

The arm Is fmmobilised in the fully flexed and supinated
posttion by strapping, the ohject being to relax the biceps
and preserve suplnation -
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The 8haft

(a) Upper One tivrd —Above the 1nsertion of the
pronetor tercs the upper fragment 13 supinated by
the biceps and supimnator, and flexed by the biceps
The lower fragment 1s pronated and approxmated
to the ulna, thus usually causing an angle pownting
mwards

(b) M1rddle and Lower One thirds —Below the inser
tion of the pronator tercs, the upper fragment 15 1n
the mid position  The lower fragment 1s pronated
and both are approvamated towards the shaft of the
ulna The trentment 1s discussed under Radius and

a

Raprus anp ULna

1 TUpper and Middle Thirds —With direct violence,
the brenk usually occurs at the same level i both
bones In indirect violence, the ulna 1s frequently
broken at a higher level thon the radius  The frac
tures arc commonly greenstick in chldren

The displacement varies greatly according to the
obliquity of the fracture, and the character and
direction of the violence The fragments are often
approamated Overlapping 1s common

The diagnowis 1s easy on account of the abnormel
mobility the pain tenderness and erepitus at the

fracture site

Treatment

In fractures of the upper third of the radius the
forearm 1s put up 1n supination In all others it 1s
put up 1 md position ¢ elbow joint 1s at & right
angle and 18 included m the plaster

Alethod —The patient 13 anesthetised on a flat
table A counter traction band 1s placed over the arm
close to the elbow jont. Manual traction 1s exerted
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by an assistant pulling on the index, middle, and ring
fingers with one hand, and the thumb with the other
(Fig 140) Shppmg can be prevented by pamnting

Fio 140 P iz exerted tosop s
the fingers with mastisol and covenmg them with gauze,
or by bandaging with elastoplast. Mastisol 15 easily
removed with spint. The operator's fingers and

Fio. 141 —The rods being applied over inf space
to maintsin separathon of fragnen:

thumbs then exert powerful pressure on the nter
osstous space, £0 as to separate the fragments (Fig
140} Separation 1s maintained by the applicatior
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over the plaster slabs of two wooden rods, each twiee
the thickness of an ordinary lead pencil and 4 inches
long (Fig 141) The rods are pressed in foretbly on
the slabs between the broken ends (Fig 142)

A alab 15 made from a G-inch plaster bandage
6 yards long  This 1s long cnough to reach from the
upper third of the arm behind the elbow to the
knuckles It 1s applied directly to the shin and well

Fig 142.—Forcible pressurs {s mamtained over the rods
until the plaster bas set.

moulded to the contour of the hmb The edges at
the clbow are niched and folded over evenly One
wooden rod 1s placed along the bach of the slab
between the bones at the fracture IeveLHaiThen nn)

ure band 0 yards by 6 inches, 1s ro. on
g.; the slabagel;d stick. TIZIB bandage 13 not applied
tightly but 1t must never be omitted as it leaves an
aren on the imb which 18 uncovered by plaster to
allow for swelling

A short slab 4 inches wide, 18 epplied to the volar
aspect of the forearm from elbow to wrist, and another
rod 18 placed along 1t and fixed by a arculer plaster
bandage. While traction 1s mamtained, foroible pres
sure is exerted on the two rods to separate the broken



Fro 14
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2 Fractures of the Lower Third of the Forearm.—
The deformyty 1s usually due to a backward displace-
ment of the low er fragments with angulation pomting
forwards  Occasionally the fracture 1s complete,
with marhed angulation and overlapping

The history, tenderness and obvious deformity
make the dingnosis simple

In the greenstick type, the deformuty can be cor
rected by manual mampulation Even i small
chuldren powerful pressure is necessary  The operator
should aim at over-correcion which seldom does
more than correct the deformuty It 1s a mistake
to be gentle through fear of making the fracture
complete If it 1s complete, traction and manipu
lation, as for both bones at s higher level, ere
used, or the hinge method deseribed above may
be necessary In greenstich fractures it 1s usually
safe to Jeave the clbow free unless the distal radio-
ulns jomt 1s dislocated, when the elbow must be
meluded and the forcarm supinated

Method —A slab is applied from elbow to knuckles,
and fixed with a gauze bandage 6 yards by 6 inches
and one circular plaster bandage. The index finger
and thumb are separated by a pad of wool In
adults the elbow must be included ns 1 fractureat a
higher level

~

CoLLES’ FRACTURE

Thus 18 & fracture of the lower end of the radius,
the ulnar styloid being broken commonly (Fig 145)
It occurs usunlly as & resalt of a fall on the out
stretched hand

There are four elements in the deformity

1 Impaction

2 Backward displacement and rotation

8 Radial devietion

4 Supmation

Commuinution 18 common






Tractlon

Ulnsr
deviation
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Reduction —Four movements are carried out to
reduce the four elements m the deformity (Fig 140)

(1) Powerful Jongitudinal truction.

(2) Forcible volar flexion

(8) Ulnar devintion

{4) Propation

Fization

The thumb and lateral three fingers are then taken
by an assistant, the thumb m onc hand and fingers
m the other, 1n a position of ulnar devintion, and
strong traction 1s mamntammed as i fractures of the
forearm A more powerful pull 1s kept up on the
thumb and 1t 1s s0 held that 1t makes a straight Iine
with the radial border of the forearm and forees the
wrist into ulnar deviation The
forearm 15 measured from the
knuchles to the elbow, and a
6-1nch plaster slab made to this
measurement It 1s applied to
the dorsum of the forearm and
wrist, heing accurately moulded
so that the narrowest of
the cast 13 at the wrist A
small piece of wool 18 now
placed between mdex finger and
thumb and the slab wrapped
on by a gauze bandage The
plaster 15 allowed to set care
being taken that the hsnd 18 1n
mud position, not volar flexed,
and w full ulnar deviation (Fig
147)

The patient 18 warned about _ F16 147 —Tho domal
obs-trucptfon to the arculation o oxtends fom  the
and 1s examined next mornmg  elbow It 1 moulded
1f the fingers are very swollen, oqretdy zound  the
the gauze bandage 15 reapplied,  full uinar do'vinﬁon.h o
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and the patient recommended
to clevate the imb at home.
If the circulation remains
satisfactory, the bandage 1s
changed 1n three days time.

Rebandaging
If a circular plaster band
age 1s applied over the gauze
which holds the slab in place,
the fracture will slip, because
when the swelling subsides,
the slab s no longer 1n firm
contact with the mb  Ths
difficulty 13 obmated by re
applypng the gauze bandage
very firmly twice a week  If
Fia 148—The gauze circular strips of strapping
bandagolreplaced weekly are applied firmly over the
andthewristarcastrapped.  handage at the wrist, once
weehly 18 sufficient (Fig 148)
In patients under 60 years, plaster 15 mamtamed
for four weeks In older patients 1t is mantained for
nx weehs

Rehabilutation

It is impressed on the patient from the bemnmng
that the following movements are essential

The Shoulder Joint —The patient 1s encouraged to
place the hand belind the head and behind the back,
1e full externnl and full internal rotation.

The Elbow Joint—Extension and flexnon are
usually easily obtamed They are very important
to prevent the stiffness occurring from the spreading
hematoma on the inner aspect of the jomt. Prone
tion and supination are more difficult, as the pronator
quadratus and the distal radio-ulnar jomnt have been
injured by the fracture. This movement must be
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4 Sudech’s Osteoporosis (Fig 149) 15 a condition m
which rarefaction of bones of the wrist and hand 15
out of all proportion to the mjury ~ There is persistent
pain may be for months, narrowing of the jomnt spaces
of the wnist, and sweating of the hand  The condition
18 smid to be due to involve-
mentof the dorsal interosseous
nerve. It 1s best treated by
immobilisation m plaster with
active use of the fingers Pent
artertal sympathectomy  of
the brachial artery has been
used The condition may take
a year to dissppear

SEPARATION oF THE LOWER
Raviar Errpiy 818

- The lower fragment 1s dis

Fro 140 —Budecks  placed and rotated backwards
osbeoporosts,  showing  Jgually s flake off the dorsal
ocarpus aspect of the diaphysisremains

attached to the epiphysis

There 18 a shght  dinner fork * deformity  Swell
g 1s marhed, crepitus is sbsent. Pam and tender
ness are present at the site of the displacement
An X ray conflrms the diagnosis

Treatment —As for a Colles fracture Swelling
may be troublesome, and these children should always
be examined on the following day

TeE CanPUB

Seaphold.—Fracture 18 due to mdirect violence
Dasplacement.—In many cases the fracture consists
of a crack running through from the carpal to the
radial articular surface, without displacement. The
displacement that occurs in complete fracture consists
of a gap between the fragments VWhen however,

¢
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Old fractures, ey en after
vears will sometines
Join 1f immobihsed for
long enough but there1s
a rish of wrist stiffiness

Complicaltons
Aon unton — This
can be treated by pro-
longed 1mmobilsation
as above or by gmft
mg  Excision of one or
both fragments or of
the whole proxumal root
Fia 150 —\ote the ta grves a weahened wrist
of the mdial atvokd Indiatmg  Osteo-arthritss 1s liable
osteo-arthntis, to occur i neglected
cases (Fig 150)
Patients with recent fractures treated efficientls
are able to return to their work within three months
Fractures ol the Other Oarpal Bones are uncommon
and are treated on the hines Imd down for scaphoird

fractures
'-"1;_—-\
METACATRPALS -

4
The displace \ -
ment consists of e .

V]

-

angulation pointing 1,
backwards and LTy
shortening when
the fracture 1s com
plete  Often the
displacement 1s
negligible. h

The history, the .
shortening of the oo oiee meil?:{v:m‘“m
knuckle, the pro- tlon
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trusion and swelling over the posterior aspect of the
bone, and the localised tenderness suggest the ding
nosis  An X ray 13 conflrmatory (Figs 151 and 1514)

Treatmend
If there 15 displacement, the patient 1s posibioned as
i Fig 152 Then strong manual traction 1s exerted

on the finger corresponding to the broken metacnrpal
In the common greenstich fracture at the nech

Fio 152.—Method of reducing fracture of neck of metaon:
A comter-traction band Iz placed over the arm. Traction and
hyperextenaion are exerted an the affected digit.

of the S5th metacarpal, powerful pressure must
be exerted on the posterior aspect of the frac
ture wmth the thumbs, while traction and
hyperextension are carmed out on the Anger (Fig
152) Although this hvperextension 15 foreed, it
never damages the higaments Wbhen the shaft is
erlkedK; a l{:hng §plns;:er as for a Colles' fracture and
meluding the involved metacarpo-phalangeal jom
1 used. If the fracture 15 1n the ncgl. of the bojr?e,:
short plaster (Fig 138) 13 sufficient

A plaster slab long enough to extend from the
proxumal mterphalangeal joint to below the wnst, 15
apphed to the dorsal aspect of the hand (Fig 158)
The alab 1s cut awsy from the unaffected fingers at



810 MINOR SURGERY

the level of the knuchles. Ths
lenves the slab continuous on
the dorsal aspect of the first
phalanx of the affected digit.
Traction 1s maintained on the
finger while the plaster slab 1s
fixed by a gnuze bandage, which
also flxes the extension of the
slab on to the finger Then,
with the thumbs, thé plaster
1s moulded foreibly on thd
{;gstcnor aspect of the broken

ne to maintain the reduction
of the angulation The plaster
18 completed by one crcular
bandage  The metacarpo-
plaster i naed for fro;  Phalangeal joint 15 flzcd 10 a
tare of the mecks of postiion of semiflexion and the
motnoarpals. Jtellows gt should be so rotaied that
moverenta 8T when Sflexed 1t 1ill point to the

scaphoid tubercle

If the joint 1s immobilised 10 o position of extension
severe residual stiffness 1s the result Elaborate
mensures, such as pin traction through the flngers,
are unneccssary, unless marhed shortening recurs after
reduction of oblique fractures, and in the case of
Bennett s fracture

BeNNETT'S FRACTURE

This 15 a fracture of the volar pyrnmdal shaped
process of the base of the first metacarpal together
with a dorso-lateral dislocation of the metacarpal on

the lesser multangular bone (Fig 154)

Treaiment
A hole 15 bored through the base of the distal

phalanx of the digit } inch superior to the cuticle
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beyond the tip of the thumb  The wire 15 attached
to the end of the splint (Fig 157) Thumb and
splmt are together forcibly hvperextended and strong

Fia 157 —The plaster fixes the finger splmt along tho lateral
aspeot of the thumb., This is attached to the wire which pames
through the pulp or preferably through the actual phalanx of the
thumb

pressure 1s excrted on the dorso lateral aspect of the
base of the first metacarpal to reduce the fracture
dislocation
By this method of fixation all the
uneffected fingers are free, and full
range of movement, as in Colles
fractures 1s possible from the begm
ning

Q PHALANGES

Fractures of these bones may be

confined to the shafts or may n
volve the jomts

D The wiolence 1s either mdirect or

direct. In the termunal phalanx,

188 — fractures of the shaft are due to
fracture of CTUShINg Injurics

of phalanx. Fractures of the shaft, due to

I

i
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13 broken down first  If reduction 1s not mantamed
pn traction 13 used (sce p 310)

A dorsal plaster slab 6 mehes wide 1s appled
from clbow to knuchles and wrapped on with a
gouze bandage A 4 inch volar plaster slab 1s apphed
from the wrist to the elbow A padded Bohlers
finger splint (Fig 159) 1s fixed along the front of
this slab and volar aspeet of the finger It projects
1 mch beyond the tip of the finger and 13 mamtamed
m position by o circular plaster bandage  Both
finger and splint are scmu flexed The traction
wire 1s fixed to the notch at the end of the splint.

Then by mercasing the

flexion traction can be

,/ exerted on the displaced
fragment, and the frac

N\ s ture reduced (Fig 159)

i b Radial or ulnar devis
e tion may be nceessary
Type 8—Where the
msertion of the extensor
N tendon has been avulsed
- i causing a mallet fnger A
Fra 180 —Tho wire has been plnstcrql.smﬁpp&ed n-‘ll;(;;
o metaca 18
toL:]homg]d ?rn fpﬁ:s and phalanges, and ex
Fingerand splint havothen been  tended  to Include  the
floxsd thus ex traction
and reducing extremity of the finger
The tip 1s then firmly
pressed ngainst the patient s thumb tip  The proximal
mterphalangeal jomt 1s therefore kept at a nght angle
while the distal joint 18 hyperextended = Thus positton
1s maintained until the plaster has set (Fig 160) The
plaster 1s removed at the end of six weeks.
Type 4 —Where the terminal phalenx 1 crushed
These mnjunes are often compound The wound 18
excised and sutured where possible, and splinted 1n
slight flexaon Closed fractures are treated by immo-
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2 In compound fracturcs, the tendons may be
severed  If the wound 1s clean excision and tendon
suture is performed Lacerated wounds are merely
exesed and the repair of the tendon postponed untit
the risk of sepsis has demiished

Seive

The common sites are the bodies and transversc
processes of the vertchbre, espeeinlly in the lower
dorsal and lumbar regions

Fractures of the bodies of the vertcbre are due to
hyperflesion  Fractures of the transverse processes
are due to direct violence

The bodies of the yertebre may be commmnuted
or & simple wedging may result from the collapse of
the upper part of the anterior wall, In fracture-
dislocations a fragment s often torn off the upper
anterror hip of the lower vertebra by the shipping
forwards of the bodv immedintely above.

The lustory the localised pan and tenderness and
the visible or palpable prowminence of the sffected
spinous process suggest a fracture  The anvil’ test
percussion of the spuous process 1s very helpful
This 13 confirmed by lateral and enterror X ray
plates

Treatment

Fust 41d —Every patient with a suspected frac-
ture of a lumbar or dorsal vertebra 1s placed and
transported 1 the prone postion Fractures of a
cervical vertebra are placed . the supmne position
with gentle traction op the head

Reduction —The patient, wearmg a stockinette
vest, 11 placed on an opernting table, fnce downwards
A stout 4-inch band is passed under lus chest, and
connected to an overhead block and tackle. By
this mesns the shoulders and chest are gradually
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Aethod ~Lighteen G-Inch bandages nre required  Four
circular bandages are applied  Over these four vertioal
slabs nre placed—an anterfor cxtending from the sternal
notch to the front of the publs two lateral from the oxille
to below the ilinc crests and one posterior from the flest
doraal splne to the natal cleft The slabs are fixed by four
more circular bandages  Two long slabs are applied roond
thte upper and lower borders of the cast, which & completed
with four cireular bandages  The cast §s moulded aecurately
over four reglonsy—the lumbar Jordosts the upper sternum
the symphysis publy and the iling crests It is trimmed to
ollow free arm movement and flexion at the hip« to 00 degrees.
The edges of the stochinette vest are turned down and fixed
with plaster crenm or an addltional bandage The plaster
is nilowed to set the troctlon released and the extension band
removed

Frmctures of the cervieal region are treated in a plaster
Jacket applied while tractjon is maintained on the head The
cast is moulded to the Jower borders of th¢ mandible ond the
oceipital bone  Padding round the neck is essential.  Cerileal
fracture dislocntions need skeletal tmetion applied to the
skull

The patient who has been treated thus should get
up at the end of a week. Then he 15 encouraged to
take ns much excreisc as possible preferably m &
message or rehabilitation centre  Fxercises at first
arc gentle, such as straight leg rasig with the patient
Iying down He 1s taught to carry weights on his
head and to put both upper and lower limbs thrmfh
their full range of movement twenty tines daily
Later the patient lies face downswards and lets hus
trunk flex forysards over a table with his legs held, until
he can almost touch the floor then slowly rses to the
horzontal pesition agam  The pentod of ymmobilisa
tion 18 from four to six months

Patients whose occupations are sedentary go back
to work while m plaster Those engaged 1n heavy
worh may not be able to return to it for many
months
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Complicalions

1 Fracture-disloca
tlap —1( manipulation
falls operatlve mea {
sures min) be indicated
Parplegin Is common
Every casc of o frme
ture of the spine must
be cxamined for this
complication

2 If a fracture has
been “mraed ™ or the
fixation  disrontinued
too soon hAfimmels
disease  results  (Fig
162)  This {1 aimply
a gradusl inercase in
the wedging of the
E’d"bm due “’b;h‘ Fio 102—Kummel s disease. Note

y welght above g, anly the upper surface of tbe

the fracture It iz vertebral body is compressed.
asoctated with aching
pain in the back at the level of the injury ~ The treatment con
sists of Immobilleatlon of the spine In a plaster jacket as above,
for four to six months  Spinal fusion may be necessary

Fruactures of the Transverse Processes —These are

treated by early active exercises, and physiotherapy
or mjection of novocaine

PeLvis
1 Above the Acetabulom (False Pelris) —(a) Fruc-
tures of the hlade of the lllum are dne to direct violence
They are treated by rest in bed for three weels. A blader
f+ applied i the frugments are displaced laterally The
progoois i good
(b) Fractures of the anterior saperior spines are due to
direct violence 1f displaced marledly they are pegged in
polh.lon by open operation.
2. Belaw the

Acetabulum  (Trus Pdvix)-—(u) The
bdxkﬂmbemtyoromnrﬂmpuhhnm) fractured as »
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result of direet violence  The patlents are hept fn bed untfl
the acute tendernesy has disnppenred, and are then encournged
to walk.

(4) Fmoctures of the lower part of the sacrum and the
coceyx are usunlly the result of direct violence e g hlcks, falls,
or parturltion

The patient complains of pain when sitting or on any move-
ment of the pelvie disphragm such as defeention. Rectal
examinatlon fs fmportant.

Trealmen] —The patient fs confloed to bed until the acute
symptoms dimappear which usually takes a fortnlght. M
patn perslsts In spite of local mensures such as disthermy it
may Dbe necesary to excise the coceyx, but thh should oah
be done 8¢ n Jnst resart as the vesults are not always mth-
factory

3 Fractures involving the Acefabulum.—Occasionally
the head of the femur 1 driven jnwards thus frmcturing the
oeetabulum, This 5 reduced by exerting powerful tmetion
on the lower limb widlo the pelvis 1y fxed. If powible.
& Hawley table or Andemon's well leg tmction js used A
Iateral pull js exerted by means of a roller towel passed
round the upper third of the thigh  This with the longitudinal
pull reducea the centrul dislocntion of the hend of the femur
anqd the fragments of the acetabulum are repiaced

Fissured or stac-shaped fracturcs of the acetabulum may
occur  They are dlagnosed by . rays nnd the patleat I
allowed up at the end of three weeks

In dotsal dislocatians of the head of the femur the posterior
lip of the acetabulum may be broken  The diloeation b casily
reduced Dut readily recurs It fa trested by extension ar i
the case of compiete fractures of the pelvh Truction i
maintained for at Jeast twelve weeks

4 Fractyre-distocations of the Symphysis Pubis.—Tbe
wide gap whieh exiats between the tyo parts of the symphysis
and which of ity cnuses subluxution of one of the sacro-
fllnc joints is treated by & wide sliag  This passcs undernesth
the pelvis crosses over the abdomen to the oppoatte side, and
is alung over a Balken benm on either side bv mean<af weights
and pulleya.

5 Whezs the bony ring of tha palvis is hraken, both pubie
saml are Involved together with o vertical fractare usually
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Trealment —A Steinmann’s nail s driven through the erest
of the tibin nnd the patient put to bed on & Braun » splint (sec
Mecthod p 323) A stirrup is attachied to the nafl and ten
pounds traetion applicd by o cord which paeses over a puliey
on n Balkan beam (Fig 108)  If both sides of the pelvis are
[ractured two Brun s splints and o doulde Balkan beam are
used  The foot of the bed b elevated on blocks to provide
counter traction

Complications —These are mainfy Injurfes to the soft parts
eg the urethm, bindder rectum, and vogina. ds a
prellminary lo any trealwment in fraclures of the pelois a catheler
must be pagred.  This Is necesary to exclude rupture of the
urethrn or lndder If hamorthoge Iv occurring from the
urethrn but a catheter can be passed and clean urine obtained
the dingnosia of a partial rupture of the urethra is made and
a soft rubber catheter tied in. On the other hand if It b
impossible to pass a eatheter rupture of the urethra is present
and an open oper
tion for suture indk
ented The patlent
is warned pot to pa®
urlne so os to lwit
extravesation, Ifne

catheter i passed to
test for a rup
Hadder

FEMUR

Fractures of the
Neck — Thesec
may be close fo
the head thmr;ﬁh
the middle of the
neck, or at 1ts
base. The lower

] ture
Fro, 184 —Impacted freo of the fragraent ray be

fernoral neck. Nots the o adducted or ab
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ducted 1n relation to the
upper
Abduction fractures {coxa
valga) are impacted  They
result from a fall on the
greater trochanter (Fig 104)
In adduction {ractures
(coxa vara) the violence 1s
indirect, and the fragments
are rarcly mpacted The
patient lies with the leg in
externel rotation  There
may be an inch or more of
shorteming  the ihotibial
band 1s slack  The greater N
trochanter 1s above Nela
ton s lne and the base of
Brvant s triangle 1s
shortened X ray photo Fia 105 —A sbort plas-

hs 1 two planes a ter spica. Note the mould
g:é’nmL P re ing over the ihac crests and

trochanter
Treatment
Abduction Fraciures —The fracture 1s treated by
meaps of a close-fitting short plaster spica (Fig 165),
and the patient 1s encouraged to walk from the
No attempt 15 made to reduce the
fracture, as the impaction will be broken down, and
the frecture turned into the much more serious
adduchon type.
Adduction Fractures —If old or shoched the patient
13 put to bed on & Braun s splint with twelve pounds
traction on & pin through the crest of the tibia untal

the ascute symptoms have disappeared A Smith
Petersen pin 18 then inserted.

HMethod —A linen bendage s wrapped firmly round the
oblique and upper horizontal bars of @ Braun s splint. The
bandaging begins at the proximal end and i made bovwr-string
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tight as far n< thenngle of the splint. A clip holds the tension
here tempormnrlly  The bandaging {s continued loosely for
three turns along that part of the horfzontal bars where the
cnlf will rest (Fig 1668)  Another tempomry cllp s applied.
Finolly the bandaging is continued tightly to within 2 inches
of the vertlenl upright. The bandage fs scwn along the
margins of the bars on both sides

The limb Is Inid on the splint which rests on a * frocture
bed ™ that {s o bed in which boands have been placed under
the lower half of the mattress

The region of the tiblal tuberosity into which the petellar
tendon is inserted is made surgleally clean by ether soap and

Fia 160 —The obli bars of the splint ars bandaged very
10 oblique The'p y

tightly at A, to support tho thigh. bandage  a
uB’hu-lefortheoontomofd:oc-lf t is tightly applfed

again at O for the leg

Dettol The leg Is elevated and the surgeon places a sterile
towel along the splint, on to which tho leg is lowered. Two
mote towels are placed transversely across the leg wo as to
leave exposed the tiblal tuberosity

Five cuble centimetres of 2 per cent. novocaine are fnjected
Into the tissues down to the bone on either side, } inch behind
the tuberele The polnt of the Steinmann s nafl is puabed
through the ansthetised skin down to the bone of the tihi
(Fig 167) Then it is pushed or preferably hammered
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through, until it appears at the outer skle A dressing of
mastisol and balsam of Peru on wool covers the junction of
nail and skin

Bohler s U-shaped stirrup is then fixed to the nall  This
allows movement between it and the nail without any move-
roent toking place between the nall and the bone

Many other types of stirrup and Kirschner wire sulfer from
the great disadvantage that if movement occurs the nafl or
wirc must rotate in the bone  This encournges sepsis

Morrison s type of Balkan frame is the best (Fiz 168)
It {s made from gas piping and con be assembled and dis-

Fro 167 —The nall {s lowered totbe hormontal and
driven through by meens of & hammer

raantled easily A cord is fixed to the stirrup and brought over
a pulley on the Balkan frumme and the weights are attached
The line of pull must be in the line of the femur  Another
cord Is then tied to the outer part of the nall and the horizontal
cross-bar of the overhead frame By tightening the cord,
external rotation #s controlled

In order to prevent foot-drop a plece of 3-Inch strapping s
placed along the sole of the foot, painted with mastkal, and
fixed by a gauze bandage. The upper end of the strapping
is then fixed to the horizontal cross-bar of the Bramm s splint
or {o & weight over a pulley on the Balkan beam. The splint
and Balkan beam are abducted to the desired angle  then the
splint is fixed by cord to the foot of the bed

Counter traction is obtained by the body wefght It is
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Fia 188,—1 U-shaped tractor or stimup 2. Morrwons
framo. 3 BSpains type of weight hanger and weights.  Cord .
?cntrclung external rotation. & Cord snd werght preventing drop-
oot

made to act by elevating the foot of the bed on blocks from
12 to 21 Inches higl, so that the patfent tends to sllp along the
inclined plane towards the head of the bed. The middle of
the patella must be opposite the ongle of the splint except in
supraconds lar fractures of the foenur A box # placed be
tween the sound foot and the end of the bed By
agninst this the patlent can regulate his position He b
encoumnged to sit up on o bed rest and move as much as the
position allows These movements reduce tho rikh of em
bolism and chest conditions

Adduction Fractures 1 healthy patients are
reduced and fixed by a Srmith Petersen pin or bone
graft as soon as circumstances permit.  The fracture is
reduced by Leadbetter s method. The knee and hip
arc flexed and moderately powerful manusl traction
maintained Then the thigh s nternally rotated
and extended The heel 15 allowed to rest on the palm
of the hand and 1f the fracture has been reduced,
the foot will remain vertical  If not reduced 1t
roll out nto the position of exiernal rotation  The
reduction 1s best carried out on some type of extension
table such as a Hawley table The position 15 then
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fixed and a Smith Petersen nail, or bone graft, or a
combined nul and graft nserted

Intertrochanterie Practures.—These arc caused
by o fall on the greater trochanter The lower
fragment 18 displaced upwards and  externally
rotated

The history tenderness in the regon of the greater
trochanter and shortening of the imb, all indicate the
diagnosis, which must be confirmed by an X ray

The patient 1s treated on a Broun s splint, 1n wide
abduction with * twelve pounds for twelve weeks ”
In old people & much longer period, even up to five
months, of immobilisation may be necessary  other
wise when weight beanng 15 begun & coxa vara
develops

Supracondylar Fractures and Fractures ol the
8haft.—These fracturesare treated on a Braun’ssphint,

Fio 160 —The anterior curve of the famur is maintained
fitting bows to the oblique bars of Braun s splint  The splint
padded 1n the usoal way

with sheletal traction through the crest of the
tibia. To prevent backward bowing and preserve the
natural bend of the femur a modified Braun’s splint
15 used (Fig 160) A heavy weight may be used for
a short time, but should never be allowed to cause
separation of the bone ends Russell traction may
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be helpful (Fig 170) The lower fragment 15 flexed
by the pull of the gustrocnermus If the angula
tion 18 not reduced, the {ragments are mantpulated
while traction 15 maintaned Care 1s tsken not
to mjure the popliteal vessels which are stretched
over the upper edge of the lower fragment. In

fractures of the shaft with overlap the hinge method
of reduction (Fig 144) may be used  When anguln
tion and shortening have been reduced exact snatomi
cal apposttion s not necessary m fractures of the
femur  Supracondylar fractures are immobilised for
cight weehs  fractures of the shaft require twelve
weeks' fixation

Vertical or oblique fractures mto the knee jomt
require special treatment.  If one condyle 1s displaced
upwards, an attempt 15 made to reduce 1t by foreible
angulation with the knee in full extension If the
colleteral Ligament is mntact, the fragment is pulled
downwards The hmb 1s then plastered 1 the
corrected postion  Where the vertical hmb of the
fracture 15 & wide gap the condyles arc compressed
with a Thomass wrench or & Bohler s redresseur
Fixation 1s mamntained for eight to twelve weeks



FRACTURES 320

Separation of the Lower Femoral Epiphysis—If
mampulation fails, the separation 15 treated on the lines
laid down for supra
condylar fractures

Fraoctures of the
Femur in Children

1 Up to the age
of four these arc
treated by means of
a gallows splnt
(Fig 171) Fro 171 —Gallows splint.

Strapping extension is applied to the Jower limbs from
groin to ankle A woodcen spreader separates the strapping
below and to it is attached o cord which passes over o pulley
on the gallows Sufficient weight s attached to the cords
to lift the child s buttocks just off the bed It s important
to have an X\ ray of this fracturc after ten days as the clinfeal
appearance {s most deceptive If the positfon is not satis
factory the Iimb is manipulated under an anmsthetic, and a

plaster applied over the strapping extension to maintain the
correction

2 Children orver four are best treated on small Braun s
or bent Thomas splints with strapping extension

The strapping is applied in two parts the first to the
thigh as far as the knee  the second to the leg from knee to
ankle, The strapping is fixed by one layer of gaure bandage
over which mastisol is painted This prevents the strapping
from slipping A wooden spreader fs applied to the strapping
#0 a3 to separate the two strips. To these spreaders cords are
attached and brought over pulleys on the AMorrison s frame
care being taken to have the traction in the line of the femur
and tibia respectively Weights of 4 1b are attached to the

ends of the cords The end of the bed is elevated on 10 inch
blocks

PATELLA

With direct violence the typical stellate fracture
oceurs without separation of the fragments  Indirect
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violence eauses separation of the fragments as the
lnteral expansions of the quadrieeps nt the sides of
the patella arc torn  Separation is palpable, and the
patient 15 unable to extend the hnee  In other cases
the listory the tenderness over the patella and the
elfusion mto the knee joint pomt to the diagnoms
An X ray 1s confirmatory A scparate centre of
ossiffention in the upper outer quodrant must not be
mistahen for a fracture

Trealment

1 Where there 1s no separation, but a large effusion
the blood 1s aspirated from the joint under ngpdly
aseptic conditions A thich layer of wool 1s then
wrapped round the knee, and over this a domette
bandage 1s applicd firmly ~ The patient 13 encouraged
to move the hnee gently and 1s allowed up at the end
of o weeh At the end of three weeks an X ray 18
taken asin n small percentage of these cnses where the
expansions are partially torn mn the first nstance,
separation of the fmgments may oecur If this
happens, the case must then be treated as one of
separahion

2 Two methods of treatment are employed when
the fragments are widely separated

(a) The lateral expansions are accurately repamred
with catgut. Frayed pertosteum is excised from the
edges of the broken bone The two fragments are
approximated by stout catgut sutures passing through
the quadriceps cxpansion on the anterior surface of the
pstclls and through the bone fragments Passive
exercises are begun after three weeks VWeight bear
ing 15 allowed when the patient can raise the hmb
voluntanly from the bed

(b) The patella 13 excised the fragments bemg
removed completely The edges of the quadriceps
expansion are approxumated over the front of the
jomnt mth catgut. The skin is 1ewn with slkworm
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gut sutures  This method should only be cmployed
when the patella has been extensively dnmaged
(Fig 172) When small picces have been torn of
above or below, these may be removed to facilitate
suture.

Those patients whose njury 1s due to direct
violenee can return to heavy work at the end of two

Fre 172.—Damage to the patella sufficient to
‘warrant exaumon.

months other cases when a satisfactory range of
movement and power have returned 1e when the
patient can Iift twenty pounds with the knce extended

Tipra
1 Upper End.—A fracture of one tuberosity 1s due to
foreed abduetion or adduction of the knee jomnt. The
lateral tuberosity 18 more commeonly mvolved, due
to the prevalence of the so-called ‘ bumper fracture.
When the outer side of the knee 15 struck violently
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as with the bumper of a car the Interal femorsl
condyle s drn en downwards on to the outer tuberosity
of the titua

The tuberosty 1s displaced downwards, and rotated
50 that ats upper surface slopes downywards and out
wards Ocensionally
the upper articular
plate of the tuberosity
is wmpacted into the
cancellous bone of the
tibwa (Fag 173)

Anatomical repost
tion of these fractures
15 extremely diffieult,

Treaiment

1 In the old patlent
or in minor degrees of
displacement,  treatment
comists of enrly acthe
cxercises In bed  VWelght
bearing s not allowed for
two months

reduction and wiring the
fragments are necessary
A aurved inchrion ia made
on both sides of the joint.
Fio 173 ~* Bumper [rmoture Under direct vhion the

frogments are clevated
Twro hofes are drilled through the head of the tibin & wire
s passed through them, and tautened vwith s wire tightener
on tho inner side of joint (Capenery Exercises sro omrried
out while 7 1b traction js maintajned for two months

If both tuberossties are broken, strong skeletal traction
through the os calews or tibia 18 usually successful in
reducing the levels of the tuberosities  The fracture
is then wired as described
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to extend from the web of the toes, 1n front of the
ankle to the knee  The edges of the plaster m front
of the ankle arc merved  Two G-mch plaster band
ages are then apphed circularly  Yhen the plaster
has sct, the imb 13 removed from the serew traction
apparatus and laid on a properly padded Brauns
splint (Ilg 166) A weight of 7 1b 1s attached by
a cord to the U shaped stirrup The foot of the
bed 15 clevated on 12inch blocks. The hmb 1s
placed in the screw traction apparatus agnmn at the
end of three weehs The plaster 13 removed and
anew one applted  The os ealeis nnil ts removed and
the plaster clongated to the upper third of the thigh
before weight bearmg s allowed  In oblique fractures,
nails are inserted through the crest and the lower
third of the tibm A new plaster 1s apphied mceor
porating the nails A rubber heel 18 made from two
{-inch picces of sorbo rubber cut to the shape of the
heel and held with an elastoplast or a plaster bandage

In n transyverse fracture through the middle third,
union may be delayed The other fractures of the
tibinl shaft have jomed usually at the end of two
or three months

Fractures of the Leg Bones in Children.—No dis
traction 18 needed 1n thesc cascs  Adequate reposition
can be obtained by manipulation, and the position
may be mamntained by a skin tight plaster as above.
Children are not allowed to walk for three weeks
These cases have umted as a rule at the end of two
months

TWhile these patients are ambulatory they should
be encournged to do light work and exercises

Non unfon occasionally occurs m transverse {rac-
tures through the middle of the tibial shaft. It may
occur 1 any compound fracture of the tibla where
much bone Kus been removed at operation, or where
sepsis hos mtervened Non umon 15 treated Dy
either onlay ’or chip ’ grafts
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Fmura

1 Bhatt, and Upper End.—The hustory, site of the
tenderness, and pain on ** springing ** the fibuln make
the dingnosis simple. To *spring ™' the fibula, 1t 15
compressed towards the tibia at some distanee from
the suspected site of the frncture. An Ny 1s
conflrmatory

No reduction 1s necessary  If pamn 1s shght, an
elastoplast bandage 1s sufficient. If pain 15 severe,
a walling plaster 1s indicated or the site of the
fracture may be injected with 5 to 10 ¢ c. of 2 per cent.
novocaine,

Patients are encouraged to use the hmb from the
beginming  Heavy worh may be resumed after a
month to six weehs

A fracture of the nech of the fibula may nvolve
the common peroneal nerve, with resulting foot drop

2 Lower Third without Displacement.—Tenderness
and swelling are present over the site, and after a
few days the discoloration of a hematoma on the
dorso-lateral aspect of the foot will be nofieed An
X ray 1s taken 1 every case.

Treatment

Below the Ankle-joint Level —An elastoplast ban
dage to include the apkle joint 1s sufflcient, and the
patient 1s incapacitated for only a few days The
injection of 5 cc. of 2 per cent. novocame nto the
fracture hematoma relieves the pam.  Rarely pamn s
gevere and a walking plaster necessary

Above or at the Ankle Joint.—If the mternal lateral
ligament 15 torn & skin tight walking plaster 15 always
mdicated Occamonally evenin plaster displacement
may occur  If the mternal lateral hgament 1s intact,
5 c.c. of 2 per cent. novocamne are mjected nto the
fracture hematoma, and the patient encouraged to
walk without any mmmobilisation.



330 MINOR SURGERY

Test for Torn Internal Latersl Ligament.—The
lignment 15 palpated for deep tenderness The heel
18 then grasped and foreed laterally in eversion If
no pain orlaternl mobility 1s noticed, the higament 1
intact.

3 Lower Third with Displacement —These frac-
tures must be reduced accurately even 1if the deform
1ty 1s slight (sce Pott’s Fracturc)

Fracrunes 1nvoLvING THE ANKLE JOINT wITH
MARKED DISrLacecinNT

1 Abduction External Rofation Fracture —The
patient slips cverts and externally rotates the foot
foretbly  The foot 1s displaced laterally snd back
wards The fibula 15 broken obliquely above the
lateral malleolus  The internal lateral lhigament 1s
torn and 1t$ mallcolus mtact or the malleolus frac
tured and the hgament mtact (Fig 175)

2 Addnetion Fracture.—The patient shps in such
s way that the foot 1s mverted The astragalus

1o
Fro 1785 —Dott s fracturse  The Fro 176 —After reductioa
malleclus has broken at the tfbaal folnt lino has beca socuretely
¢ lovel The internal lateral reconstituted.
$ m intact
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15 forced mwards against the medinl malleolus, which
18 broken close to the jomt level The Ilateral
mallcolus follows thc astragalus and breahs where
1t Joins the shaft of the fibula

8 Dupuyiren’s Fracture —In tlns fracture the
fibula 13 broken just above the lateral malleolus
The 1nterosscous tibio-fibular hgament 1s ruptured,
and the tiba and fibuln are separated by the astra
golus which 1s dnven upwards between the two
bones.

The history the pamn, swelling and tenderness
1 the ankle joint region, together with the deformity
resulting from the displacements above described,
indicate the diagnosis An X ray photograph 1s
essential,

Trealment.—The patient 13 anresthetised on a
firm table, The knee 1s flexed to a right angle over
the end of the table so that
the foot hangs downwards ]
The surgeon sits on a stool
50 that the affected foot
can rest comfortably on lus
knee.

One hand grasps the lower
third of the leg  The heel
18 gripped firmly with the
other hand The operator’s
forearm lies elong the sole of
the foot (Fig 177)  Pressure
18 exerted medially to reduce
the lateral displacement. If
the medial malleolus 1s Fia 177 —Tho loft hand
broken off flush with the fogiestbeles  The right
lgwtéb articular surface of wramﬁw?:nﬁm

] Liew under the
may Otuzmng&?ﬂé? flexes the foot.
formuty  The foot 1s forcibly pulled forwards to
correct the backward displacement. If the pos

M8 —g)




Fia 178 —Antenor marginal frao
ture with forward and upward dis traotion.
placement
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terior edge of the tibia has been broken and displaced
upyards, this correction 18 maintained, and the foot
18 strongly dors: flexed by foreing the forcarm upwards
agoinst the sole Dunng these mancuvres the

4
~

Fro 170 —Same cess sa Fig 178
reduced by pin

possive or ‘ leg  hand mamtains counter pressure
to the active or  foot hand.

In adduction fractures lateral pressure 1s neces
sary to reduce the medial displacement.

Screw traction may be necessary for DUP“YM’
fracture or for fractures of the anterior or posterior
margms of the tibia (Figs 178 and 179) Vhen the



FRACTURES 330

astragatus hos been replaced, strong manual com
pression of the lower ends of the tibia and fibula 1s
neeessary

Fization —A plaster slab long cnough to reach
from the lateral tuberosity of the tibia, round the heel,
to the inner tubcerosity 13 made from a G-inch banda;
Gyurdslong  It1s folded on itself so that the width 1
3 mches This 15 applied to the medwmnl and lateral
surfaces of the leg and under surface of the heel
(Fig 180) The slab 1s fixed by a gouze bandage
which 18 6 vards by 6 inches  Another posterior
plaster slab, long enough to reach from the knee along
the posterior surface of the leg
and the back of the ankle to
the tip of the toes, 15 made
from a ¢-inch bandage 0 yards
long The edges are ncised
on either mde at the heel
Two circular plaster bandages
of mmilar measurement are
applied Thebandaging begins
above, andtwofingers %rendth
separntes the tops of the turns
The position of reduction must
be carefully mamtemed untal
the east has set.

The patient 13 put to bed
ou a Braun s splint for twenty
four hours. The foot of the
bed 1s elevated on 121inch blocks to discourage
swelling

When arculatory troubles have been obwiated, a
walking heel 1s applied

A plaster heel s o a plaster bani W]
unwtmdnndﬁxcdmthl:heheﬂ age which & portially

A rubber heel it made from two pleces of j-Inch sorbo
Tubber a3 wide as the sole of the cast and one third its length,
The pieces of rubber are bound together by o few turns of
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the plaster bapdage and then fNxed in
position with the remainder or with
clastoplast when the plaster has dried
An fron heel is applied exactly in the
linc of the leg and not tilted beckwards
or forwards (1ig 181) It extends 1}
Inclies below the plaster A turn of
a G-inch plaster handnge is taken round
the anterfor cross bar  The bandage
then peswcs behind the eall to the
anterior part of the opposite crots-bar
this forming a posteror aling  An
anterfor sling ¥ formed by revening
thhh manccuvre The soft cross-bars
are moulded firmly against the cast
and two turns of the bandege fix them

Fra 181 —Tlw
upright bar of the  The bandnge is continued down the leg

iron l}ecl is In “ﬁ’ nround the {ron shaft to the ankle The

line of the

mat B0t ¢t sttenuated bandage is passed through
the loop of the jron and anterjor and

wards or forwards.
posteror slings are agaln formed, care

being tahen to cnsure that the fron fy still in the line of the
lcg  Preferably these heels are made from doralumin to
avoid X\ my difffculties

A control X ray 1s taken before an opaque 1ron heel
15 applied and check X ravs are taken at the end of
each month

The plaster 1s retained for three months  During
tlus pertod the patient 1s encouraged to carry on with
his normal duttes as far as possible

Os Cavrcis

There are eight types of os caleis fractures (Bohler)
The common causc of the mjury is o fall from
a height on to the heels, or violent impact from below

a8 m o torpedoed ship

Dusplacement.—The bone 13 broadened due to &8
longitudinal fracture and downward compression
The tuber joint angle 1s decreased
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The history of a typieal injury, and the broadening
and tenderness in the region of the os ealers are

diagnostic. An N\ ray
must be taken n
two planes, lateral
and axial

Treatmend

1 The duck b
fracture (Fig 182) nceds
open operation to reduce
the displaced fmgment
(Fig 181) Active move
ments are started when
the stitches have been
Teraoved

2 Allother typeshnve
immedinte  treatment
This comists of heat

Pra 182—" Duck bill" fracture of

on ealciv,

mavage and netive exercises especinily inversion and eversion
These Intter movements are helped greatly by altemating

‘l
»

n

Fia 183 —Glrdleatone walking frons to aliow
subastragalold movement,
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faradbm  When the swelling has been niseaged away the
broadening of the os cnlels {s reduced by a redresenr

Fro 184 —* Duck bill
redueed,

Welght bearing is pot
nllowed  for three
months To be con
fined to bed for three
months on aceount of
thia {njury & wery
irksome  To over
come this o plaster
and {ron heel has been
devised by Girdlestone
(Fig 183) Thisallows
the patient to be am
Lulatory anddoespot
limit subastrognloid
movement

3 In tvpe 0, where
the  subastragalold

surfaces are no longer in appositfon (Fig 183) reduction b
necessary as well as clamping (I%g 180)  If this falls arthro-

desls {4 indicated

ASTRAGALUS

Fractures of the
astragolus  with
out displacement
arc treated in a
walking  plaster
for six weeks
Where dusplace
ment 18 present 1t
should be reduced
by manipulation
or if necessary
by means of the
screw trachiona
paratus I ﬂ}:;
fracture 1s at the

K

¥ra 185 —Type 6 os oslom frscturc
apper surface articulates with astre
galus anly as 1ts extreme upper tip
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-
, j‘”%
/

Py

Fio 188 —Same case as Fig 183 Reduced by & back pin.

Fra 188 —S8ame case as Fig. 187
The bases of the moetatarsals have
been reduced. The wire Is too low

in the fourth metatarsal.
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junction of the hend and nech, the foot 18 mamtamed
in plantar fiexion in plaster for three weeks, and then
m a walking plaster with the foot nt o night angle for
51X weehs

Other Tarsal Bones.—These are treated m a walhing
plaster for six weeks followed by a course of radiant
heat and massage

METATARSALS

The violence s direct, with the exception of the
base of the 5th metatarsal, and occanonally the
nechs of the 2nd and 3rd metatarsals where the
violence 1s due to n twist of the foot.

Fra 180 —Alaroh fruo
ture at neok of the seoond
motatarsal. No history of
injury
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strapped (Fig 192)  Where gross displacement is
present, 1t 15 reduced by manmipulation and immobil
sation mn plaster  Where pam 1s very severe, and the
toc very swollen, this 1s usually duc to & hematoms
under the nml It 1s trented by boring a small hole
through the nail  This 1s best done by a rotatory

Fig 192 —Nar
row pieces of strap-
ing, which Inter
ka the

and hands. fashioned with small bono forcope.

movement with a straight-catting needle held be-
tween finger and thumb (Gnffiths) a plester shoe
(Fig 101) is then epphed for ten days

These patients are able to return to heavy work m
two months

Complications

1 Timitation of movement Is treated by a course of mas-
sage and too stretching If this fails menipulation is per
formed

2. Persistent pain often follows fractures fovolving the
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fntﬂptnmnml Joints ¢ I treatey In Arthrodesyy Higp n
spike opemtion fy gy best Procedyre (Fig 1oq)
Ring

These fractyrey are cnirse by dircet, indirect, o
museyla, violenee In some nervayg dnmﬂs, [
‘ery shight traumg, may eayge frcture of the
nb. g,

Moment may Mven Mmwards apq
mjure the undcrlnng structuyres

h beiy, plied low;
Boty ey of :igl:g.,: lri.l}t)ruppe:;_ i

The bistory SENS of oo truma, gng
. pam
Feferred ¢, the ractyreq site when the chegt 4 genthy
gimp nntero_Pozrtenorb Indreate the diagnog,y
N2 causey baw at the stte of
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strapped (Fig 102)  Where gross displacement 1s
present, 1t 1s reduced by manipulation and immobil;
sation 1n plaster  Where pan s very severe, and the
toc very swollen, this is usually due to 2 hematoms
under the nail It s treated by boring a small hole
through the nail  This 1s best done by a rotatory

-}

Fia 192 —Nur
row plsces of strap-
Bl “eien " tho

orsal s otk

axpect of the Fio 193.—Higg ssplke arthrod

goo. are mg for An awl is used to bore & bole fn the
phalanges of foot base of the pbalenx, The splke r
and hands. fashioned small bons farveps

movement with o struight cutting needle held be-
tween finger and thumb (Grffiths) a plaster shoe
(Fig 101) 1s then apphed for ten days

These patients are able to return to heavy work 1n
two months
Complications

1 Limitation of movement is treated by & course of mas-
sage and toc stretching If this fafls manipulation is per
formed

2 Penletent pain often follows fractures jnvolving tbe
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Into the trgsyeg If n genernl anmesthetie 4 given,
nitrous oxide ang OXVgen are used

A stp o skin 1 pen wide, fy excrsed from the
ound edgy, ¢ Wound y5 then earcfully CXamined,
and apy dunmgcd Ussues whieh mp, die of left, are
remoy od Dirty bone chips ure femoved gy, large
clean Pieces of bone, hom:\cr. must be retamed o

Elven Plaster ¢ sible, 15 not chan
for a¢ least 0 Tnonth pos ged
ment—If o lower hmb 15 4, olved 3t 4
Placeq o Braun ¢ sphnt, and ¢y, Procedure for
olloweg

OMplication, ~If gny 8angrene dey elops, enerpetyp
: t by sulphormmldes and pemeyijipn must be
Mployeg Incison, 0to the infeotaq part may pe
and Oceasionalyy, fmputation Ant1 gng

f2grens SerUm may e, be employ eq

DISLOCATIOA\S

é’fﬁ?nnuy IS usually, obviops
‘{1": of locar raumg brusing gnq swelling may pe

lieray, 7 lengip op the mb 4 Common, I,
dorsa dislocatygy, of the hyp Jomnt there 4 shortening
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breath  While the chest 1s thus i a position of ex
pirntion, the ends of the strapping are fixed along the
back of the chest 50 ns to overlap and the pabent
allowed to breathe agnin  To strap one side, or the
upper part of the chest, is mneffectine  If the upper
ribs are involved, o second piece of strapping is applied
as an oblique shoulder strap on the affected side.

If the fragments are depressed, strapping is not
applied, but the patient propped up m bed and
operative treatment undertaben if necessary

CoarrouNp FRACTURES

The sevenity of the fracture depends on the injury
YWhen the violence 1s dircet, such as a wheel going
over a leg and crushing the skin and soft tissues as
well as the bone, the mjury ts obviously more severe
than wn the case of indirect violence In the latter
the bone end merely pierces the shin from within and
may not come 1n contact with any external object.

Emergeney operatton 1s indicated and the choice of
anesthetic depends on the general condihion of the
patient.

General Treatment.—En ery compound fracture must
be given adequate doses of penicillin with A T.S nnd
anti gas gangrene serum and chemothernpy 1f neces
sary If the patient 18 very shoched operative pro
cedures are delayed for a short time while the usual
resuscitative measures are employed

Local Treatment.—If shock 15 prolonged, a Jocal
anwesthetie, freshly steriised 2 per cent. novocmne,
is used The shin edges are carefully cleansed with
cther soap, and painted with Dettol A 10-c ¢ syringe
and long fine needles are used The subcutaneous
tissue 1s injected by o senes of punctures round the
wound The fracture is anmsthetised by injecting 10 to
15 c ¢ of 2 per cent novocaine between the bone ends
Ths 1njection 1s not given through the wound but
through mtact skin, this avoids spreading infection
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mnto the tissues  If n genernl anwsthetic s given,
nitrous oxide and oxygen arc used

A strip of skin, } mch wide, is exaised from the
wound edge  The wound 1s then carcfully examined,
and any damaged tissues, which may die if left, are
removed Dirty bone chipsure removed  Any lnrge
clean picees of bone, however, must be retamned or
non unton may result. When 1t 1s certain that all
dead or dving tissucs have been removed, a fine
catheter or picce of rubber tubing for penicidlin 1s
placed 1n the wound and fixed to the shin by a suture,
and the skin 13 sutured with loosely placed iterrupted
silhworm-gut stitches  Scvere wounds are left open
and pached hightly with gly cenine and sulphathiazole

The fracture 15 now treated as a closed one, and the
technique described for the vorious bones 1s carrnied out.
Pemielllin 1s introduced through the fine rubber tube
during the carly stages Full doses of penieillin are
continued until approxamately a rmllion umts have
been given  The plaster, 1f possible 1s not changed
for at least one month

After trealment.—1If a lower limb 1s involved, 1t 1s
placed on a Brauns splnt, and the procedure for
sumple fractures followed

Complications —If gas gaogrene develops energetic
treatment by sulphonamides end penicilin must be
employed Incisions mto the wnfected part msy be
requred, and oceasionally amputation Ant gas
gangrene serum may also be employed

DISLOCATIONS
Inspection
gcform;_lgl/ 15 usually obvious
w@ns of local trauma, bruising and ay be
. ' ng swelling may
Alteration n length of the Limb 13 common. In
dorsal duslocation of the hip joint there 1s shortenmng
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whilst 1n obturntor dislocation of the hip there Is
lengthening of the himb

Palpation
The end of the bone 1s felt in an abnormal position
Movement is luniled in characteristic directions
Crepitus may be clicited, and suggests fracture,
Pain ix severe from damage to capsule and |
ments  Additional pain numbness, and tingling
are caused by involvement of neighbouring nerves.
A disloeation 1s best recogmsed by comparing the
two sides and by careful palpation of bony lnndmarks.

Complications

1 Fracture

2 Injury to vesscls,

3 Injury to nerves

4 Compound dislocationa

1 It 1s often diffleult to diagnose a fracture with
out the help of radiography If the dislocation
readdy recurs after reduction this complieation
should always be suspected (see Fracture Section)

2 The remarhs concerming mjury to vessels com
plicating a fracture apply here

8 Injurics to nerves may oceur and are complete
or wmecomplete They differ from the complieation
i relation to fractures in that the symptoms are
seldom dclayed

4 The trestment of o compound disloention 1
sumular to that of & compound {racture once the
location has been reduced, except that active move-
ments are instituted as soon as the wound has healed.

If posmble drsinage 1s avorded  When 1t 1s neees
sary the drain 18 mserted down to, but not mnto the
jomnt, except in very severe cascs

Prognosts
Generally there 1s restoration of function if reduc
tion 13 performed early Stilfness of snrrounding
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museles, or Intc arthnitie changes, however, must
be remembered  Fracture may prevent reduetion
or cnuse recurrent dislocation  Callus formation may
limit movement and even produce anhylomss  In-
jury to nerves mayv cause paralysis of muscles,
which delavs the restoratton of function Injury
to vessels naturally afTeets the prognosis

In compound disloentions, if severe infection
oceurs, scpticermin, disorganmisation of the joint, or
ankylosis may follow

Trealment

The dislocation should be reduced as soon as
possible,

(a) Manpulation —The object 15 to make the head
of the bone retrnee 1ts course.  Reduction may be
sccomplished sometimes without the use of an
anmsthetie.  An injection of } gr of morphua half an
hour before mampulation 1s uscful

(b) Traction —This consists of timg out the
muscles by prolonged pulling so that replacement of
the bone becomes possible

(¢) Operation —This 1s indicated when the above
measures have failed or if the dislocation 18 comph
cated by ruptured vessels or nerves, or by certamn
types of fracture

As a rule, reduction should not be attempted after
eight weeks on account of the danger of tearng
vessels and nerves or of fracture

Treatment of Unreduced Dislocations

This depends upon the age of the petient, his
:C]::Pﬂh(mf the amount of movement present, and
T ther 1t causes pan  If the patient 1s elderly, or
to‘}huﬁml-‘! sufficient pamless mobihty to allow him
ﬂdvomegw his occupation massage and movements are
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whilst 1n obturator dislocation of the hip there is
lengthening of the himb

Palpation
The end of the bone 1s felt 1n an abnormal position.
Movement 15 limfed 1n charactenstic directions
Creprius moy be ehated and suggests fracture,
Pain 15 severe from damnge to capsule and liga
ments  Additionsl pamn, numbness and tinghng
are caused by involyement of neighbouring nerves.
A dislocation is best recopnised by comparmg the
two sides and by careful palpation of bony landmarks.

Complications

Fracture

Injury to vesscls
Injury to nerves
Compound dislecations

1 It s often dificult to dsagnose a fracture with
out the help of radiography If the dsslocation
readily recurs after reduction this compheation
should always be suspected (see Fracture Section)

2 The remarks concerning njury to vessels com
plicating a fracture apply here.

8 Injurics to nerves may occur and are complete
or mcomplete They differ from the compliestion
i relation to fractures in that the symptoms arc
scldom delayed

4 The treatment of a compound dislocation 13
suntlar to that of a compound fracture once the dis
location has been reduced, except that sctrve move:
ments are matituted ns soan as the wound has healed

If possible dramage 1s avoided YWhen 1t 15 neces
sary the dramn is inserted down to, but not into the
jont, cxcept i very severe cases

e L2 12 -

Prognosis
Generally there 15 restoration of function if reduc
tion 13 performed early Stffness of surrounding
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museles, or late arthritic changes, however, must
be remembered  Irocture may prevent reduction
or cause recurrent disloentton  Callus formation may
himit mosement, and cven produce ankyvlosis In
jury to merves may cause paralysis of muscles,
which delnys the restoration of function Injury
to vesscls naturally affects the prognosis

In compound dislocntions, 1if severe infection
ocaurs  septicemin - disorganisation of the jont, or
ankylasis may follow

Trealment

The disloeation should be reduced as soon as
possible

(@) Manipulation —The objcct 1s to make the head
of the bone retrace its course Reduction may be
accomphshed sometimes without the use of an
anssthetie  An injection of } gr of morphia half an
hour before manipulation 1s useful

() Troction —This consists of tinng out the
museles by prolonged pulling o that replacement of
the bone becomes possible.

(¢) Operation —This 18 indicated when the above
measures have failed or if the dislocation 1s comph
cated by ruptured vessels or nerves or by certamn
types of fracture

As a rule, reduction should not be attempted after
eight weehs on account of the danger of tearng
vessels and nerves, or of fracture.

Treatment of Unreduced Dislocations

This depends upon the age of the patient, his
°°§€“Pﬂtlon the amount of movement present, and
; ththm. 1t causes pamn. If the gnhent 18 elderly or
to 5 Icll‘els sufficient Pamless mobility to allow him
adv;:]w Ius occupation, massage and movements are
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Open operation 1s mdicated 1 the voung where
o frecly mobile joint 1s neeessary or when pamn 1
severe  The most usclul operation 1 partial excision
After reduction the bone ends are maintamed m the
correeted position  Recurrence of the dislocation 1s
unlikely Exercises are commenced as early as
posstble.

Lowenr Jaw

Any act which couses the mouth to be opened too
widely, such as excessive yawnng, a blow, or dental
extraction ore the usunl causes of mandibular dis
location

The condy le of the mandible shps forwards under
the artrcular cminence and becomes fixed m this
posttron It 1s 1mpossible to close the mouth fully
The normal biteisaltered  There 18 pan in the region
of the temporo-mandibular joint.  The condyle of the
mandible is palpable 1 the displaced position and &
depression 1s felt behind 1t.  The dislocation may be
bilateral  An A ray photograph s confirmatory

Tyealment —The surgeon s thumbs are carefully
bandaged They arc introduced mto the pahent’s
mouth, ond pressure 15 exerted downwards aod
backwards on the lower molar teeth.

After reduction eare 1s tnken not to open the mouth
widely for a month

CravICLE
1 Acromial End.—The clavicle 1s displaced up
wards from the acromon DBoth shoulders are
examned together from the front. The displacement
18 obvious  The fact that 1t ean be reduced by Lfing
up the shoulder girdle and depressing the clavicle,

clinches the diagnoms
Reduction 13 sunple Mamtenance ol;‘nﬂrcduct\on

without recourse to operation 15 very difficult.
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Method —Picees of adhesive fdt are placed on the
outer end of the clavicle and the under surface of the
olecrnnon  The clavicle 1s pressed down firmly and a
piece of strapping fixed overit and around the elbow
as a circular shin

As the disability which follows this injury 1s not
severe, and as the sear 1s unsightly, operntion 1s scldom
mdicated

2 Bternal End.—The common displacement 1s
forwards The rounded 1nner end of the claviele 18
secn and felt in front of its usual position

Reduction 18 effected by pulling the shoulders
backwards, and pressing dorsally over the displaced
bone. Three shings are then apphed as n fractures
of the clavicle A thich pad of adhesive felt 15
placed over the end of the clavicle, and pressure
applied on 1t by strips of clastoplast which pass
obliquely across the root of the nech ond opposite
mde of the chest. Fixntion 13 mamtamed for a
month  Plaster of Paris may be necessary to
mamtam the postion

Sometaimes the bone must be anchored m place by
operation, using a fascial shng (Bankart)

After & month the upper lmb 15 exercised on
overhead pulleys (Fig 128) The patient should be
able to resume heavy work at the end of ten weehs

SHOULDER JOINT

1 Bimple Dislocation 15 due to foreible abduction of
the arm, leverng the head downwards out of the
glenoid cavity

2 Recurrent Dislocatfon.—Farrbanh and Banhart
have gshown that thus type 1s caused when the head of
the humerus 15 forced forwards, as by a direct blow
on the back of the shoulder The glenoid labrum 15
torn off anteriorly

In the mmple type the head of the bone is first
displaced downwards into the subglenoid position

s —22



354 MINOR SURGERY

It scldom stays here, but takes u
the subco
or 1;nrc]y the subspinous or mmmgcumr'};mﬁﬁﬂi
Very exceptionally it 18 displaced posteriorly

Diagnosis

hUﬁcdmn —When both shoulders are looked at
frem the front, the normal rounded contour 1s absent
(Fig 105)

Palpation —Pressure 15 excried with the fingers
below the acromion process on either side  On the

Fio 195 —Note tho flattenod outlme on the t side due to
an unreduced dislocation of the der

affected side the resistance due to the head of the
humerus 1s not felt. The head of the bone 1s promin
ent 1n the axilla or in the subcoracoid reglon

Mensuration —The distance from the tip of the
acromion to the prommence of the lateral epicondyle
differs on the two sides

Ruler stich Method—A ruler 18 placed along the
lateral side of the arm  On the affected side 1t will
touch the tip of the acromion and the prominence

of the lateral epicondyle
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Treatmen!

hocher's Method —The patient is anwsthetised
Suffeient rolaxntion any be obtmnad by § e of
morphia  The surgeon standy on the affected nide,
grasping the flexed clbow with one hand, nnd the
wist with the other  Grdually, nang the forearm
as a lever, the hmb iv externalhy rotated  This
postion 15 mamlained while the clbow i steadil
brouight ncross the chest townrds the mid hine {Fig
186} When the hnnt 1o this movement bas been

16, 18 —~Kacher s method for reduction of 8 disloomted shioulder

reached the arm 1s genthy rotated mwards, until the
wnst comes in contact with the opposte clavich
}f\\ reversed disloeation may be reduced by o reversed

ocher’s manuvre, 1¢ an tnternel rotation so that
the hand ends behnd the back

b;ﬂcd m Azilla "—The patient 15 anwsthetised as
ndm The surgeon grasps the wrist of the affected
mt Hi,n both hands and places Tus stockinged heel
oha iu;lnﬂn Traction 18 exerted m the semu
hml;]c Postion and geaduslly mereased s the
T hl;JbT‘t;sught I(]lcm'n towards the affected side
e g)enmg s O;; the head of the humerus back into

rachion on the dbducted Arm — Ihe wrist of the

med patient s ped 88 nbove The
furgeon places hus foot agninst the side of the chest
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and scapula, and then exerts traction on the humerus,
which 1s abducted to 00 degrees  Steady continuous
tension 1s muntained for upwards of ten munutes.
An assistant then pushes the head of the humerus
mto posttion The continuous traction overcomes
the muscular spasm and allows the dislocation to
be reduced There 13 some denger of damage to
the axillary structures in this and the preceding
method

Afler treatment

Radiant heat 18 preseribed for the pain 1n the first
week  The patient exercises the himb from the be
gmning uung cspecinlly the overhesd pulleys (Fig
128) Ile 1s encournged to place his hand behind the
head and bach to assist rotation

Heavy work may be resumed at the end of six
weehs

Complications

1 Fractured Surgical Ned

2 Infury to the Axillary Nerve —This is treated by support
Ing the limb on an abduction splint, combined with a coume
of electrical treatment for the deltoid muscle

8 Fraciured Greater Tuberoslty —This by common and no
specinl treatment i necessary  The patient is encouraged to
move the limb as in simple dislocations

4 Tears of the Supraspinatus Tendon —Pain i not in the
shoulder joint, but i1 referred to the insertion of or half way
down, the deltold ‘There is a tender spot over the point of
the shoulder The patient is sble to abduct the arm volun
tarily to about 80 degrees. Passive abduction to 90 degrees
in possible but cannot be maintained actively The tenderness
is incrensed and the paticnt winces as the arm is moved from
00 degrees to 100 degrees This condition i treated by im
mobilising the limb on sn abduction splint until active
abduction is present, but suture i occasionally necessary

5§ The Dislocation may be Comp d.
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Tue Frnow Jorst

Displacement is commonly backwards and laterally

The dingnosis 1s usunlly obvious, but should be
confirmed by N rays, in case of medico-legnl complien
tions

Treatment

{a) The patient 1s anmsthetised on o low table
The affected arm is abducted to a night angle  The
surgeon places his foot on a chmr grasps the wrnist
with one hand, and the arm with the other and
flexes the elbow round his knee. Lateral displace
ment 15 usually correeted at the same time by pressure
on the head of the radius.

(b) The elbow is hyperextended and then flexed
Both methods arc cffectine. By hyperextension
however, the damaged structures on the front of the
elbow joint are further traumatised

The elbow 13 immobilised 1n plaster for a fortnight.
When the plaster has been removed the patient 1s
cncouraged to move the jomnt actively  Massage and
passive movements are forbidden Quiet pastimes
such as playing darts or bowls, are encouraged

Patients are able to return to heavy work at the
end of two months,

Complications

1 3lyesitis ocsificans traumaliea, or new bone formatfon
In the brachialis close to its insertion  This Is best treated by
Immobllisation in plaster Pamive movements and massage
are contraindicated as is early operntive interference

2 Ossification in the ligamenis and stiffness are treated as
above  Manipulation should not be attempted for six months

8 Displacement of the medial epicondyle and ulnar nerve info
the foint, This is » fairly common occurrence  The medial

lcondyle can be replaced by pulation  Opemtive

€Tence may be necessary to reduce the nerve

4 Fracure of the coronoid process. The elbow Is im
mabilised in plaster for three weeks.
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8 Fracture of the oleeranon  This occurs with forward
dislocations
G Fraclure of the head of the radius

IIEAD oF Raprus
This 18 commonly displaced forwards when the
upper third of the ulnar shaft 1s broken A hollow
15 palpable at the normal site of the radial head, and
the disloeation 1s obvious in an X\ ray
Reduction —The counter traction band 1s placed
over the upper arm, and strong longitudinal traction
exerted on the fingers by an assmistant.  The head of
the radwus 1s pushed back mnto place and mantained
by plaster  Full flexion at the elbow joint, once the
bone has been replaced will prevent recurrence, but
must not mterfere with the circulation Fixation
1s retauned for a month
Pulled arm ™ 1s o subluxation of the head of the
radius, produced by pulling roughly o child s hand
The ch.F d holds the forcarm 1n the ser flexed and

\v "'

3 T’T\-
ﬁ/ x.s },

the
Fra 197 —Note the gap in the posterfor visw and
baokward dhp]-lznmont in the laton.l pcr“iom

semi1 prone tion Reduction Is accomplished by
full supmation and fleon No after treatment 15

necessary
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Dislocation of the Wrist —This 1s very rare It s
reduced by traction  Exercises are begun at the end
of n week

Duslocation of the Dustal Radio-ulnar Joint (Fig
107) —Thus 18 reduced simply by supinating fully the

AN

Fro 108.—Dislocation reduced by author amethod of fullsupmation.

forearm (Fig 198) Reduction 1s mantaned n this
Posihon, with the clbow at a nght angle for two
months Even old-standing cases can be cured by
this method

Fie 180 —Plaster applied holding wrist in full supination
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THE SEMIIUNAT

The bone is rotated on o transserse axis so that the
dista) articular surfnce faces forwards or even upwards.
The patient may com
plmmn of tingling along
the distribution of the
median nerve  Move
ments  are  panful
Pressure over  the
medran nerve on the
front of the wrst s un
comfortable AnX ray

18 essential (Fig 200)
Prelimmary  manun!
traction for ten mnutes
attempted

15 always
M This is diffleult to

p ’ mamtain  The follow

‘\ Ing MAnauy re 1 helpful
Elastoplast 15 wrapped
round the thumband the

ol 200 Anterior dislocation fingers to prevent ilijp‘
o semllunar oo £he ing  Acounter traction
tloa of tbe on magnom o e n% 15 placed round the

arm above the elbow
A pad of wool 1s fixed round the wnst. The opers
tor grasps the fingers and thumb and pulls steadly
in the supinated pomtion  VWhile this 15 mamntained
an assistant tics o loose knot with a domette bandage
over the wool pad The long ends of this bandage
are tied round the operators buttocks as a shng
(Fig 201) By this means tension can be alternated
with manual traction The pronated posibon 13
desirable and the manceuvre 1s best carmed out under
A ray control When the shortening 1s seen to be
overcome, gentle backward pressure on the sermilunar
may reduce the dislocation If this fals the wrist
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In o certnm number of cases all attempts fail, and
subcuteneous division of the glenoid higament or open
operation is indiented

Other metacarpo-phalangeal dislocations require
treatment along the same Lnes.

PraLanGes

Reductton of these dislocations 1s usually readily
performed by traction 1n the hyperextended position,
followed bv flexion The finger 13 fixed 10 sem
flexton by narrow strips of strapping for a week.

Inp Jomnt

Dislocation 1s rare.  The head of the bone may pass
posteriorly or antertorly In posterior displacement,
when the obturator mternus tendon remarns ntact,
the head 13 prevented from travelling upwards If
the tendon ruptures the head lies on the dorsum ihi
In anterror displacement the head of the femur comes
to hie on the horizontal ramus of the pubis or on the
obturator externus muscle These four posttions are
classified as sciatie, dorsal pubic, and obturator

In posterior dislocations the hmb assumes &

tion of fleion adduction and mternal rotation
’,‘I)';)x: mjured himb les partly across the opposite thigh

The position of the hmb 1n anternor diiocations 1
one of abduction and external rotation  Shortening
is most marked 1n the pubic nnd dorsal vanches
It is replaced by lengthening m the obturator type

Treatment

The patient 1s anasthetised lying on 8 mattress on
the ﬂogl'a The knee and hip are flexed to & right
angle The elbow 1s hooked under the knee 'L‘;{i an
attempt made to Iift the patient off the floor while :11
assistant steadies the pelvis  Traction 18 m“-“m‘t;"
and the thigh fully flexed In postertor duslocations
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the thigh ix then externally  ercumducted and
strightened  In anterior disloeations o sumilar
manwenyre 1 performied, but the thigh s internally
arrcumducted

The patient 1s advined to rest in bed for three weeks,
or il danger of myomitis 15 fearcd, o plaster spyena s
applicd for two months  Aetive exercises  are
encouraged

Complications

(a) Fracture of the nm of the acetabulum may
require further immobilisation
(4) Arthntic changes may desclop

Khaut Joixt

Traumatic disloention 1s rre, the dingnowis obvious,
and reduction ensily effected by trmetion and man
spulation in flexion The mmn smportance of the
condition 1s the hability to injury of the vessels and
nerves in the poplhteal space. One or both crumal
hgaments are usually torn A walking plaster 1s
applied for two months  Pathologienl dislocation ean
be reduced even when of long standing, by Russell
traction

Denavoeyonts oF e KNEE Joint

Tearx of the Internal Lateral Ligament
Diagnosis

There 15 o history of violent abduction followed
by sudden pan on the wner side of the knee A
tender spot 1s found on pressure over the attachments
of the hignment to the femur or ttbin  Pain 15 1n
creased by abducting the jont,

The X ray 15 usually negative, but may show a
detached flake of bone at either attachment of the
hgament, and a widened joint space in complete tears
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Treatment

1 Partial Tears —A pad of adhesive felt 15 placed
along the ligament, and 15 bandaged firmly with
elastoplast, the knee bemng straight. Wallang is
allowed, and the bandage is removed at the end of a
month. Full movements are then encouraged If
the case 15 not seen for several weeks after the myury
and a tender spot 1s located nlong the Lgament a
few cubic centumetres of 2 per cent. novocamne are
injected mto the panful area and the patient en
couraged to move the jont. A course of diathermy
18 helpful  If pmin still persists, the knee is manipu
Inted

2 Complete Tears —The joint 15 1ummobilised 10
sems flerion by plaster of Pans for two months
Weight bearing 1s allowed

Displaced Internal Semilunar Cartilage
Dragnosis

There is a history of external rotation of the leg and
abduction with sudden sickeming pmn on the inner
side of the joint  The knee cannot be extended fully
immediately after the accident, and an effumon into
the joint develops  Tenderness over the anterior horn
of the cartilage can be eheited

Tnability to obtain the Jast fen dugrees of cxtension
with a springy resistance to full movement suggests
a bucket handle tear In lesions of the posterior
horn the clinical picture 13 not so clear

Treatment 4 be
1 If locking is present the patient shoul
anesthetised agnd the knee fully flexed One hand
grasps the ankle and bolds the leg in full external
rotation, the other 1s placed on the outer side of the
knee, and the jont 18 forced mto the postion of
abdugtion It 1s then extended fully while the
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abduction and mternal rotation are maintained  Ths
is the recopnised method of reducing such displace-
ment  But, the mancuvre actunlly conssts of
putting the jomnt through all its movements until
the knee can be extended fully A tight figure-of
eight bandage 1s npplied over wool  VMovements are
restricted for about a weeh but weight bearing 1s
allowed A course of radinnt heat and massage to
the knee, and farmdism ta the quadriceps, 15 pres
enbed for a fortmght. 1In doubtful cases an
arthogram s helpful

2 When the eartilage has been displaced more than
once, operatine removal 18 necessan

Cysts of the External Cartilage

There is wsunlly a history of Infury  The patient complalns
of 2 swelling over the Internl nspect of the Joint.  Pain §s vark-
able  There s seldom a history of Jocking or effusion  Both
knees are bent to right angles and observed from In front. A
stmall swelllng is noticed on the laterl aspeet of the joint over
the upper edge of the tiblal condyle It js tender to touch, and
fluctuation may be elicited

Operative removal of the cartilage and cyst Is Indicated



CHAPTER XUI
ANZESTIIETICS

By Dowarp BraTcmiEY 2B ch® pa
Ancsthetist  Royal Northern Hospital ete

Broanry speaking anssthesin may be either general in which
case the subject is completely unconscious and insensitive to
pein or local in which sensation of pai is abolished from =
locallsed aren of the body

Selection of an anssthetic for a minor surgleal operntion
depends upon whether (a) the patient wishes to leave immed}
ately afterwards end to continue his normal routine, () he can
remain in bed for e period of twenty four hours or so following
the operation (c) the operator hns to work single handed
Obviowsly in the latter casc only a local anesthetic is indi-
cated In embulant cases, elther a local anesthetio or an
inhalation anmsthetds of short action with quick recovery can
bo used. 1hen the patient s confined to bed local spimal or
Inkalation anssthesia may be employed, but basal anrsthesis,
Le. with such drugs as the barbiturates or avertin is often &
preferable eddition a pleasant induction and a slow and peace-
ful return to consclousness belog obtained.

Criorce or ANZSTICTIO

In addition to the sbove gencral considerations, other
factors must be tnken into account Theso include {a) the
safcty and comfort of the patient, () the patient s age and
physical condition, (c) the type and durntion of the operation

() Balsty and Gamtort of the Patient.—Ihe patient s safety
Is the primary consideration Thero by atwayw an element of
risk in rendering a person unconscious, therefore local anwcs
thesta s the safest method, excluding Jdlosynerasy to the drug
employed, which is rare and accidental Intravenous injection
a contingency which can be avolded with care  In skilled
hands and under completely aseptic conditjons, splpal

366
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oxygen or basal anxcsthesia may be employed In decompen
anted cardlae conditlony local anmcsthesk or cyelopropane are
indicated  \itrous oxkle basal spinnl or local anwsthesm
are best in dinbetes but basal anmsthesta s contraindieated
in liver or gross hldney disense although here nitrous oxide
and oxygen local or spinal anmsthetics may be used Any
method but spinal anmsthesin may be used for cerebral and
spinal discases

(¢) Typo and Daration of Operations.—Short operations
such as the incision of an nbscess reduction of minor fracturcs
or dislocations or removal of a painful dressing require no
more than the production of unconsci +s gver o min
perfod and nitrous oxide ethy] chloride trilene or divinyl
cther may e used  Prolonged operutions such as dhwections
of cysts or lipomata minor nmputations or wound suture
are indications for nitrous oxide and oxygen trilene Jocal
or besal anmsthesia  For manipulation of joints consider
able muscular relaxation is required although the operation
ts of short dumtion and this indicates nitrous oxide and
oxygen If the patient Is a sultable subject otherwie sufl
clent ether to produce relaxntlon must be added to the gas
or basal anmsthesta must be employed

Certain operntions requiring prolonged anmsthesin with
muscular relaxation may be classified as minor surgical proce
dures e herniotomy appeundicectomy and tonsiliectom)
For these local apinal (exeept for tonsillectomy) basal or
inhalation apssthesta moy Le used The modern tendency
howsver is to usc a combination of methods to suit the
particular patlent and operution  The best choice for patients
considered “ bod surgieal risks h cyelopropane or local
anmsthesta supplemented with nitrous oxide and oXygerm
Spinal anmsthesta supplemented with nitrous oxide and oxygen
fs ideal for a Iarge muscular athlete but for nervous of
alcoholic patients Induction by basal ancsthesks supplemented
with nitrous oxide and oxvgen plus sulficlent cther to produes
relaxatjon i the best choice

PrE ANESTOCTIC EXAMINATION
Before giving any anmsthetic, the administrator should

(1) examine the condition of the patient s lungs heart, and
periphernl cironlation  (2) test or have & report on the urine
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reduces salivary and bronchial secretions, and asaists the
production of relaxatlon. The hypnotls & reduced for the
aged or severely prostrated patfents and replaced by an
Injection of atropine r{y gr to i gr and omnopon ¢ gr
to § gr nccording to the patient s condition

Infants and children should be given thirty minutes before
operation an injection of atropine o7 g to rhy gr according
to nge Paraldchyde given rectally in 10 per cent. saline
solution, in doses of 1 drachm per stone of body welght some
sixty minutes beforehand is a safe pre-anmsthetio hypnotie for
nervous children as also {s pentothal (see Iater)

Children up to 14 years of nge may be given Nembutal or
Seconal by mouth one hour before operntion, in doses of
06 gr per stone of body weight up to a maximum of 8 grs.
It is given in capsules which are pricked with a needle before-
hand to prevent delayed absorption or the capsules may be
emptied and the powder mixed with orange fuice or jam.

Introvenous basal anxstbetics do pot require any pre-
anesthetic drug, although their action i facilitated by hypo-
dermio infection of morphine § gr (or omnopon ¢ gr) and
atropine y{; gr fifty minutes beforehand

A¥TER TRCATMINT

After short ancsthesis by nitrous oxide, ethyl chloride or
divinyl ether the potlent may leave the operating room as
soon as consclousness returns. He b allowed to rest for &
few minutes to regaln his perceptions cnd stabflity after
which he may resume his normal activities

After prolonged ansthesis by nitrous oxide and oxygen,
trilene ether chloroform or basal anmsthetie, rest in bed for
at least twenty four hours s essentfal The perfod untl
consciousness returns must be carefally watched  The journey
from theatre to ward must be made speedily and with the
patient well wrapped in warm biankets The bed must be
warmed with hot water bottles (which must not touch the
unconsclous patient) or by an electric blanket. The foot of
the bed Is alightly raised, and the patient kept on his side or
on his back with the hesd turned to the side to allow
searetions or vomit to run out. Until the reflexes return
the tongue must be kept forward to prevent obstruction to
respiration. The admintstration of carbon dioxide and oxygen
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oxygen must be given with mitrous oxide from the
bcg:;nnmg of the x111111mlmsh-uhoﬂ

[pparatus —Only a sunple apparatus 15 tred
(Fig 208) The cybnders must I;E)?: be usedrlfl(z:TDB
tively, but one 18 kept in use until 1t 1s empty and then
a change 13 made to the full one The stopcoch con
tamms valves A and B With A and B open the

Fro 204
Dental prop

‘%\-‘%z:.» wg

Fre 203 —N,0 ap-
peratos.

Fro 205 —Oral prop

patient breathes to and from the arr with A and B
closed, the patient breathes nto and out of the bag
with A open and B closed the patient inhales from
the bag and exhsales to the amr

Admimstration —It 15 best to use a face prece with
a pneumatic edge which should be partly distended
to ensure an accurate fit In besrded patients the
harr on the face should be moistened with water A
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the surgeon, the adminmistration must be stopped
before jactitotions occur as these will slow his per
formance and once partial asphyxia hes set m the
available pertod of anemsthesia 1s considerably reduced
With experience the anasthesia mav be slightly
prolonged by allowing 1t to proceed to the appearance
of the first jactitation then admitting air for a breath
or two, then more gns By this means, the pattent 1,
80 to speak, charged up with the maxymum smount
of gas  For operntions away from the area covered
by the face prece anasthesis may be prolonged for
about five munutes by the judicious muixture of awr
(one or two breaths of air to three or four breaths of
gas according to the patient’s requrcments) After
five runutes, the anoxserma produced 1s harmful.

Dental Gas —For dental extractions, nitrous oxide
and air should be used by the nasal route always, even
for a single extraction, for the tooth may break, and
searching for a stump m a bleeding cavity with a
struggling patient returnmg to conseiousness can be
a dufficult and trymg operation

Apparatus —The same sunple apparatus as above
may be used, substituting a nasal inhaler for the face

plece There  are
various mskes  all
fitted with an expira
tory valve Thus the
stopcock may be dis
carded or 1f used kept
with valves A and B
closed expirstions to
the a1r being controlled
by the vnfve on the
nose pieccec  Karns
nasal mhaler (Fig 206)
has a lever for admitting air into the nose prece with
other models air 1s admitted by Iifting the inhaler off
the nose or by opening valve B op the stopcoch.
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Ritrous Oxide and Oxygen

Indications —Any prolonged operation not requir
ing profound muscular relaxation

Blethod of Action —By the addition of pure oxygen
mstead of air atmospheric nitrogen s excluded from
the mixture, and mtrous-oxide anwsthesia may be
mamtamed without producing anoxema  The per
centage of oxygen requmed veres from 8 to 15
according to the individual patient The muscular
relaxation produced 1s only moderate, and except 1n
cascs of severe shock, toxsemia, or hemorrhage will be
msufficient for abdomnal operations  Owing to the
production of slight suboxygenation, capillary blecd
ng 18 pronounced

The anemsthesin may be deepened 1 a varymg
number of ways as follows

(1) Reduction of Oxygen Pereeniage —Will cause
muscular rigidity, and must not be prolonged to &
state of sever. anoxsmia.

(2) Secondary Saturation —Consists of giving pure
nitrous oxade almost to a state of complete asphya,
resuscitating with pure oxygen under pressure, then
continuing with a gas-oxygen mixture Produces
brief relaxation, but requres a special machine and
considerable experience and must only be used mn
robust patients

(8) Efficient pre anesthedio hypnoms or induction
by basal anesthetic

(4) Increase of Pressure —Assists the absorption of
the gases, and 15 done by increasing the rate of flow of
gas and reducing the opening of the expiratory valve
Tends to increase the amount of bleeding

(5) Addiution of Ether Trilene (or Chloroform)

(6) Combination mith Local or Spinal Anesthena.

Apparatus —All machines conform to one of two
types—the contmuous flow or the mtermittent flow
Spece does not permit more than & description of the
principles mvolved m each type
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breathing bag are mcluded A tap on the oxygen
milow allows pure oxygen under pressure to be given
to the patient (Fig 208)

Administration.—The 1mnduction 1s commenced with
purc nitrous oxide, no rebreathing being allowed

Fio 208 —MoKeasoo Nargraf (Intermitient flow N,0-0, apparetos)

]
:
!

After half a dorxen breaths the expiratory valve s
adjusted so that the rebreathing bag fills without dis
tension at cach expmation Carbon dioade may be
added to assist the mduction especially if etber 18
to be used At the first appearance of anoxmmia,
oxygen s added gradually up to the requsite per
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Indications —Short minor operetions 1n compara
tively healthy subjects, not requiring muscular I”Pj):XB
tion  As a prelimnary to open cther

Contraindications —Infants, the aged ,and patients
with cardiac disease  Operations where the explosion
risk 1s present.

Admnistration by Open Method —This requires no
apparatus other than & wire mask, gaure, and gamgee
tissue and 13 therefore very convenient

Technique —The mask 18 covered with six layers
of gauze Two picces of gamgee tissue are taken
and shts cut m the centres  One picce of gamgee 1s
placed on the patient s face on top of that the mask
18 placed and covered with the other piece of gamgee
Modern ethyl chloride 1s flavoured with eau de Cologne,
but 18 stdl very pungent, so the anwmsthetic 13 com
menced with a gentle sprav on to the mask. Ths 1s
followed by another few sprays, and then a continuous
stream

Induction 1s rapid a matter of seconds, especially in
cluldren but may be accompanted by breath holding
at first voluntary, later nvoluntary ~ This 1s counter
acted by the admumistration of carbon dioxide
Anesthesia 18 announced by stertorous breathmg and
fixed eyeball, with dilated pupil. Three or four ster-
torous breaths are allowed then the admimstration 19
stopped If mamtenance 15 required an 1mrmediate
change should be meade to open ether the mask being
saturated to ensure etherisation of the patient before
the cffect of the ethyl chloride has worn off  Chloro-
Jorm must not be employed after ethyl chloride as the
rsh of cardisc fadure 1s greatly megufied by a
combination of the two drugs

{c) Divinyl Bther (Vinesthene) —This 1s an antes
thetic with quick action rapid recovery and free-
dom from unpleasant after-cffects Its amell though
powerful, has not the pungeney of ethyl ether nor
18 1t 1rritant to the respirntory tract It 19 beheved
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to have toxic effects on the hiver after prolonged
admintstration, bhut mnay be used with safety for
short anmstlicsia Tt will induce this with moderate
relaxation m n time shghtly longer than that taken
by ethvl ehlonde, but with less likelihood of respira
tory spasm  If used ns n single dose only, anwsthesia
will last about nincty scconds  The anmesthesin may
be maintamed by vaportsing the drug with oxy gen, or
mtrous oxide and oxygen (see apparatus)

The drug 15 supplied 1n sealed nmpoules of 3 ce. a
dose sufficient for induction, and i bottles of 25 and
75 c.c., but the larger quantitics rapidly decompose on
contaet with air, and should not be used a second time

Indications —Short operations not requiring pro-
found relaxation where quick induction and ramd
recovery are desired

Coniraindications —Operations lasting more than
thirty minutes, patients suffering from liver discase
presence of the explosion risk

Admmistration —Mny be performed by spraying
on an open mash, but owing to the volatility of the
drug the induction will be very wasteful and mam
tenance may be found difficult  Some closed method
18 desirable, and varous apparatuses have been de
signed (sce below) A point of difference from other
inhalation ansesthetics 15 the behaviour of the cyes
The eyelids and eyeballs may move even when
angesthesia 15 present, and
the pupils react wrregularly
with frequent changes m
s1ze

Apparatus — Goldman s
(Flglcfllo) lSd suitable for
single-dose admimistration e
It consists of a rebreath H0 - Sclimans
ing beg and face-piece,
with a vaponsing chamber between them The
chamber contams a sponge on to which 8 c.c of
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the drug arc poured For mamtenance, numerous
vaporisers have been devised for attachment to a
nitrous oxide-oxygen machine, but 1t 1s possible to
sdminster the drug by vaporisation with oxygen or
nitrous oxide and oxygen from the standard ether or
chloroform bottle on the machme

(d) Diethyl Ether (Ether) —This 1s the easiest drug
for admmustration by the occasiopal anesthetist, for
with 1t anasthesia 18 casily maintemed and overdosage
diflicult to procure  Therein Les its safety Butitis
a respiratory umtant, and causes toxic effects, the
most comruon symptoms of which are post-operative
vomiting and pulmonary congestion The pulmon
ary comphieations are more hable to occur 1n adults
because of the stronger concentration necessary to
maintain anesthesia

Indications —Operations 1 mfants, operations m
children or adults requiring profound and prolonged
muscular relaxation when other means of producing
relaxation are not avadable

Contrmndications —Respiratory  disease  opera
tions where the explosion rish 15 present

Admnstration—The most satisfactory way of
admnistering this drug 15 as a supplement to mitrous
oxide and oxygen (see p 875), whereby just enough
ether 1s vaporised by the mixture to obtewn the
relaxation requred It may, however be given by

The Open drop Method —This 158 switable for mduc
tion of mfents or for mamtenance m other subjects
when mnduction has been performed by other means
e g mitrous oxide and oxygen ethyl chloride, divinyl
ether, or basal anesthetic. A gauxe mask between
two layers of gamgee tissue 1s used, and the mnduction
commenced by droppmg ether on to the mask at the
rate of 1 drop per sccond The mask 1s gradually
Jowered on to the patient s face and the rate of drop
slowly increased until 1t 15 almost a continuous stream
Induction will be hastened and made free from respira
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anmsthetic  when adrepalin 15 to be njected mnto
the tissucs, as wmn conjunction with local unmsthetic or
in nasal operations
Admmstraion.—The most satisfactory way of
admmistering this drug 1s as a supplement to nitrous
oxide and axygen whereby just enough chloroform 18
vaporised by the mixture to achieve the desmred result
It may however be grven by dropping on to en open
mask, provided that oxygen 1s given at the same tume,
or a generous dilution with air is allowed by keepmg
the mash away from the patient’s face Dunng
tmductton with pure chloroform, cardac failure 1s
liable to occur if there 1s marked struggling or if the
operation 15 started before anamsthesin 18 complete,
therefore induction by this means should not be
attempted As a preliminary to open chloroform,
nitrous oxade and oxygen open ether, or open C2E8
(2 parts chloroform to 8 parts ether) may be used
For mduction with C2E8 and mamtenance with open
chloroform a mash
covered with lint 1s used
¢ The eyes and face are pro-
tected with gamgee and
the mask 1s held about an
meh from the face the
drug being dropped on at
a rate sufficient to keep
the surface of the hnt
moist without soaking it
Respirations will be quiet
regular, and automati,
with relaxed muscles and
1l contracted pupds Chloro
Fra 211 —Jonker Bottte  foTm anssthesia may also
be maintained by
vaporisstion with air or oxygen, the most commonly
used apparatus for this bemg the Junker Bottle (Fig
211) or the Smpway (Fig 212)
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Orerdase —The symptoms of this condition arc the
same ns with cther, exept that they oceur with Jese
wanung, and cardinc fmlure occuns sunultancously
with or hmmediatcds following respiratory fatlure

(f) Cyelopropane (( 1) —This 15 an mflammable
gns, an nomer of propilenc, having an ansesthetie

Fia 212 —8hipway's spparstus

potency greater than mitrous oxude but slightly less
than ether It has a Jow toxieify m anmsthetie
concentration, bemng adnunistered with a high per
centage of oxygen It is non irritant to the respirn
tory tract and has a depressant cffect on respiration
therefore Lighter premedication should be used than
with other snsstheties  Recovery is rapid and free
from severe vomiting although nausea may be present
msomecases  The blood pressure 1s rased and there
1s an wncrease 1n the vascular ooze from cut tissuas
Indications —Operations i patients of all ages
Ay —24



886 MINOR SURGERY

when rclaxation greater than that produced by
nitrous oxide 1s required  Specially mdicated n the
elderly and patients with respiratory disease decom
pensated cardiac disease ansmuia, or shock

Fio 213 —Waters single phase 0O, absorber

Contraindications —Operations where the explosion
118k 18 present  operations marred by vascular oozing
such as ncuro-surgery  patients with jaundice

Apparaius —A CO, absorption apparatus 1s re
qumed  There arc two types

(a) Single phasc or * to and fro™ (Fig 218) —Ths
consists  of face prece
soda lime canister and
rebreathing bag  The
face-prece connection 18
Iinked by rubber pressure
tabmg to flow meters for
cyclopropane and oxy
gen the gases thus flow
g drrect to the patient
Complete  rebreathing
takes place through the
cansterof soda lune mnto
the rebreathing bag

() Two-phascor L;rile

214} —Thus

Fra 214 :&Nthm gpn.eswtsmgf ﬂow)mctena
soda ime canister and

rebreathing bag Linked to the face plece by twin hoses
of wide bore non kmknble rubber The gases flow
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(g) Trichlorethylene (Triene)—This 15 a liquid
non inflammable and non-explosive 1n mixtures with
arr or oxygen It 15 not volatike enough to vaporise
on an open mask, but must be vaporised from o
container by means of air or oxygen Its odour 1s
sumilar to chloroform, therefore it 1s mxed with
waxoline blue to avoid confusion It produces
analgesia fairly rapidly, but 15 slow 1n inducing
anxsthesia and does not produce marked muscular
relaxation It 18 non writant to the respiratory
tract but attempts to produce muscular rlaxation
by 1mecrcasing the vapour concentration result m
hyperpnees and cardiac arrhythmia Recovery 18
rapid after short administrations, but delayed after
prolonged oncs

Indications —Procedures n patients of any age or
condition requiring analgesia only such as removal
of pasnful dressings or packs, wedging or removal of
plasters the carly stages of labour operations of
any length which do not require muscular relaxation
for induction before using ether or as & supplement
to wntravenous barbiturate or mitrous oxide and
oxygen the presence of the explosion rish.

Coniramndications —Trilene st nol be wsed by
CO, absorption technique as in combination with
sodn lime dichloracetylene 1s formed Inhalation of
this vapour produces permanent cranal nerve palsies

Apparatus —The liqud may be vaporsed by
oxygen or nitrous oxtde and oxygen from the chloro
form bottle ' on & standard mtrous oade and oxygen
apparatus  Marretts Trienc Vaporser (Fig 215)
may be used This consists of a bottle contamning &
wide bore tube and wick, which offer hittle resistance
to respiration  On top of the bottle 15 a rotating
drum mechantsm sumilar to that on Boyle s apparatus
Aur enters through an mspiratory valve st the open
end of the apparatus or oxygen may be admitted
throughatap The rotating drum sllows any amount



‘A\I’ASTIII‘ TIcs
of ayp or

a8p

i e e dnvrl(‘d lhrougll the

' Yapoy, the S throy, h I

Wide 1oy, oy Ly e

Which Cquippeq with “\pirat
zldlnllllf/ :{7)1(;'\1)«:

mn(‘vnlmhol

botte
a short
Fubbep ),




890 MINOR SURGERY

ether, trlene, or chloroform vapour 1nto the nasal or
oral pharynx. As a vaporising medium, arr may be
used from a hand or foot bellows, but better results
will be obtaned by employing oxygen, or nitrous
oxde and oxygen A simple vaporising bottle of the
Junker or Shipway type may be used, or & continuous
flow nitrous-oxide-oxy gen machme if 1t 15 available
The anemsthetic vapour may be blown wmto the nose
or mouth through a metal or rubber tube, or mto the
pharynx through an airway

ENDOTRACHEAL ANASTHESIA

Adpantages —A perfect arway 18 mamtamed
gwving complete freedom from respiratory obstruction
Relaxntion may be obtamned at a lighter level of
aneesthesia, and the resprratory excursion of the
dinphragm considerably reduced Any operafive
posttion may be assumed without mterference with the
awrway or with the sdministration  The surgeon has
free access to the head face nose, mouth, or pherynx,
and the snesthetist and his apparatus are away from
the fleld of operation By switeble packing opera
tions mn the nose, mouth or pharynx can be per
formed witbout the risk of the patient inhaling blood
or other foreign matter

Disadoantages —The time of the anasthetic may
be incrensed in performung the mtubation of the
trachea, and post-operative sorc throat may result
from trauma. Both these factors are dependent on
the skll and care of the admnistrator

Indications —Operations on the head neck, face
nose, mouth and pharynx operationy requring
awkward posture of the patient long operations re-
quiring quiet resprrations

Contraindications —Operations on the eye which
would be marred by post-operative coughmg

Techmgue and Apparaius —In modern practice



ANESTHETICS 301

insufllation of the anmesthetic under pressure through
a narrow entheter has been supplanted by the inhaln

tion method, whereby the patient breathes in and out
through a wide bore eatlicter, either on a closed ciremt
with earbon-dioxide absorption, or expiring to the air
through o valve The trachea 13 intubnted through
the nose or mouth necording to the site of operation or
the preference of the administrator  Magill’s eathe

ters are the most commonly used (T'ig 216)  They are

Fra 218 —Magill ¢ endotrachoeal eathetor

made of rubber, specially moulded on a shght curve,
with an obliquely cut end to facilitate passage between
the voeal cords  There are two qualitics—hard for
oral use to prevent hinking over the dorsum of the
tongue soft for nasal use to prevent trauma. They
vary 1n bore and are numbered from 00 to 10 The
average adult male nose takes number 8 or 9 female
7 or 8, and 50 on down the seale nccording to the size of
patient, to 0 or 00 for infants  For oral intubation a
shightly larger bore can be used than for nasal. The
length required can be gauged by remembering that
the distance from nostril to larynx equals onc and a
half times the distance from nostril to the lobe of the
ear Too short a tube will not enter the trachea too
long a tube may enter a bronchus or press on the
bifureation of the traches, eausing trauma and kinking
the tube ¥hen mn position the tube 1s connected
to the exprratory valve of a gas-oxygen machine by
a special angle prece and adapter (Fig 217) The
angle pteces are made in varying sizes to match the
catheters, which latter tend to become soft and
stretched withage  Thus the connection may become
detached during the operation, and the cathete-
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disappear down a bronehus This can be avorded by
tymg tape or adhesive plaster around the end of the
catheter, or by m
serting & safety pin
through the end
For operations 1n the
nose or mouth the
pharynx 1s packed
cither with small,
\ soft marine sponges

attached to tapes for

withdrawal or with

Fio 217 —]
S e g band
agesonkedin paraflin

or vaseline  Dry gauze must never be used, as 1t will
mevitably cause sore throat

Nasal Intubation —A prelimmary spraying of the
nose with 20 per cent cocaine will reduce congested
turbmates and duninish the nsk of bleeding The
catheter 1s lubricated with sterile vaselme or catheter
lubricant, and the side of the nose which 15 less ob-
structed 13 chosen Intubation 1s best performed under
Light anmsthesia with nitrous-oxade-ox) gen-ether se
quence ethyl chlorde, trnlene or divinyl ether and
the addition of carbon dioxide just before passing the
catheter will facilitate matters  The level of anws
thesia to aim ot 18 just as the cough reflex disappears
a lighter level will cause laryngeal spasm when the tube
enters the naso-pharynx  a deeper level will allow the
tube to enter the cesophagus = When the requmed
level of anemsthesis 1s reached the face piece 13 Te
moved and the tube swiftly but gently into the
nostr] with the point kept well forward so that 1t
passes along the top of the palate and not mto the
superior meatus of the nose ~ If any obstruction such
as & nasal spie 1s felt, the tube 18 eased gently past
If this 18 not possible, 1t must not be forced but
removed and mserted on the other side  Thus will

=
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to force the mouth open or hold it so witha gag  The
patient’s head 1s kept mn the natural position of ex
tension avording hyperextension such as s produced
by a sand bag under the shoulders The laryngo-
scope 18 held 1n the left hand, and the patient’s mouth
18 opened with the right hand The blade of the
mstrument 1s pusscd gently over the dorsum of the
tongue, the epiglottis 1s :dentified, and the tip of the
blade passed Eehmd it. Then by a Iifting movement
(as if to roise the pattent’s head off the table) as
opposed to & levermg movement, the cords will be

Levering of the blade must be avoided, as
1t may break the upper incisor tecth  VWhen the cords
are exposed to view the tube 15 picked up m the right
hand and passcd betwecn them while they are wide
open A firm tube may be passed by hand a soft
and flacerd one will requure to be held n forceps

2 DASAL ANESTHETICS
Evipan Sodium (Cyclonal Hexobarbitone, Hexa
nostab, Narconumal)

A complex sodum selt of barbituric acid It 1s
supplied 1n sealed ampoules contanmg 0 5 gm and
1 gm m powder These are dissolved respectively
m & cc and 10 cc distilled water from sealed
ampoules immediately before use

Pentothal Bodlum (Sodium Thiopentone)

A complex sodium salt of barbituric aerd contaning
a sulphur molecule It 18 supphed in sealed ampoules
contamning 05 gm and 1 gm mn powder These are
dissolved respectively m 10 c.c. and 20 c.c. distilled
water from sealed ampoules immediately before use

Action of Evspan and Pentothal —\When injected
into the circulation these drugs act on the central
nervous system 1n a matter of seconds causing the
patient to pass from complete consciousness mto un
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cannot be found, o hot fomentation applied twenty
munutes before operastion may succeed m producing
one  An assistant places a tourniquet round the arm
(taking carc not to obliterate the artemal pulse) or
squeezes the arm withahand  The arm 1s held steady
in extension by a sand beg under the elbow and an
assistant’s hand on the wrist The patient 1s 1n
strueted to open and close his hand scveral times, so
that the vemns arc made promment The skin and
the vein are prerced with the needle a hittle blood 1s
asprrated mnto the syringe, the assistant loosens the
tourmquet and the injeetion 18 commenced En
gagmg the patient i conversation, 2 to 8 cc. are
mjected 1n thirty seconds, then a pause 13 made to
observe the effect Normally the patient responds
to questions for between thurty and sixty seconds
from the commencement of the mjection Then he
yowns takes a few shallow breaths, becomes un
conscious and ceases to breathe This period of
apneen may last from onc to one and a half minutes,
but the colour and pulse remamn normal.  Safety les
i withholding the imjection durng the period of
apncea  VWhen the breathing recommences the
mjection 1s contnued at the rate of 1 c.c. per fifteen
seconds (pausing 1f a further period of apnaea occurs)
up to a maximum dose of 1 gm evipan or 0 5 gm
pentothal  Abnormal reactions may occur as follows
(a) unconscrousness before thirty seconds have elapsed
from the commencement, mdicating poor resistence
to the drug and necessitating moderation of the dose
{b) a consclous patient sixty seconds after the com
mencement indicatmg either extravenous njection
(which can be tested by aspiration), or a resistant
patient neceasitating further mection of 1or 2c.c 1n
fifteen seconds and a furth~ and so on up
the maximum dose

The maximum dose
moderate relaxation for a

~~thesin
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(2) Continuous Dosage —Aneesthesia with moderate
relaxation ean be mamtamed definitely by a con
finuous drip of pentothal mn solution with normal
saline, plasma, or blood The dose 15 2 gms to the
pint  Glucose saline must not be used as a precipt
tate forms mn this solution ~ The rate of drip 15 varied
according to the patients reaction After doses
exceeding 1 gm, 5 cc of coramine nikethamide or
phrenazol or 2 ce of prcrotoxain should be given
itravenously at the end of operation to stimulate
respiration and help detoxieate the barbiturate

Rectal Administration —Evipan or pentothal can
be given rectally 1n doses of 1 gm per 50 pounds of
body weight The drug 1s made up 1 5 per cent
solution  Ordinary tap water may be used The
solution 18 given twenty to thirty mnutes before
operation, producing basal nareesis without anms
thesta  Angsthesia may be produced by mitrous
oxide and oxygen cyclopropanc trilene or ether
The narcosis 1s useful before spmal or local anmsthesia
m nervous patients  In infants and children mmor
procedures requirmg analgesia only may be per
formed, e g removal of sutures following operation
for cleft lip

Complications —Overdose produces respiratory fail
ure which will be followed by cardio vasculer fallure
1if untreated This may occur at any time during the
administration and must be treated immediately by
rhythmieal inflation of the lungs with oxvgen For
this reason, mtravenous barbiturate should never be
given without the means of oxygen nflation at hand
If the overdose 1s shght spontaneous respiration will
start after one or two mflations If the overdose 13
severc artificial respiration may be required for a
considerable tune that case, respuatory stimu
lants should be given ntravenously cg 10 cc. of
coramine or 8 c.c. of picrotoxin Lumber puncture
and dramege may aﬂo help as barbiturates are
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Contrasndications —Disease of liver or kidnevs
colitis  before anmsthesia with chloroform  opern
tions in the upper abdomen

ddministration —The solution bemng mixed, the
patient 1s turned on to the left side with a pillow under
the buttocks, and the drug admimstered mto the
rectum through a narrow rubber catheter  Between
ten and fiftcen minutes should be taken over the
mjection The pattent should be fully under the
influence of the drug in thirty mmutes but any undue
susceptibility will be shown by unconsciousness oc
curring within ten or fiftcen minutes In that case
the dose should be modifled to three-quarters
Atropme 13y gr 1s given hypodermieally at the com
mencement of the injection

8 LOCAL ANZESTHESIA

Indications —Mmor surgery when the operator
has to work without an anwmsthetist or when the
patient desires to return to work 1mmediately
Operations on aged or moribund patients or those
with decompensated cardiac disease acute pulmonary
discase renal disease or diabetes severe shock or
hemorrhage  To make pamless certam procedures
frequently carmied out without anasthesia, such as
Iumbar or pleural puncture

Contraindications —Children and highly nervous
adults The presence of sepsis at or near the site of
mjection

Drugs —Trwo drugs arc n comumon use cocame and
novocaine, the choice dependmg on the method of
application  They are administered mn solubion with
normal saline, the percentage varymg with the
methed of appheation  Adrepahn 1s added (& drops
of a 11n 1 000 solution to the ounce of anwsthetic) to
assist hemostasis and prolong the anresthesa by
delaymng absorption
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or more pomts arc tahen around the penphery of the
tumour and well awny from 1t and at each pomt an
intradermal wheal 18 rased with 0 5 per cent solu
tion This 18 done by mserting a short fine-bore
needle through the epidermis only, and mjecting
gbout 0 5 c.c under pressure Through the intra
dermal wheals n long necdle 15 mserted and the deep
tissues surrondmg and underncath the tumour are
mfiltrated Then the subcutoneous tissues sur
rounding the tumour are infiltrated so that 1t 15 com
pletely enclosed by a bamer of local anmsthetic
Finally, an mtradermal wheal 15 roised along the line
of iasion

2 Tracheotomy —Using 0 5 per cent solution, an
intradermal wheal 15 ratsed along the proposed hne of
meision  Through this wheal, the suﬁcutancous and
deep tissues down to the trachkea arc mnflitrated on
each side of the incsion

8 Brachial Plesus Bloch.—For operations on the
superior extremity

Supraclavicular Method —An ntradermal wheal 1s
raised 1 cm sbove the mid point of the clavicle, just
latersl to the pomt of palpation of the subelavian
artery  With the index finger the artery 1s retracted
downwards and medially a long, unsttached needle
18 mserted through the wheal and directed posteriorly
dovwnwards and medinlly towards the first mb At a
depth of 2 to 8cm the plexus s reached indicated by
the patient feeling a tinghng sensation m the hand
At tlus pomnt the syringe 15 attached and 10 c.c. of
2 per cent solution imjected The needle 15 then
shghtly withdrawn and reintroduced in a more
posterior direction towards the transverse process of
the 6th cervical vertebra, where 5 c.c. of solution are
mjected  Finally the ncedle 18 partially withdrawn
and remtroduced downwards townrds the lateral
border of the first rtb, where 5 ¢ c. of solution sre
mjected
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Common Peroncal Nerve —On the posterior aspect
of the head of the fibula pee

Saphenous Nerve —Immediately below the medial
condyle of the tibia 1n ine with the medinl border of
the shaft

6 Operation on Finger or Toe —Using 0 5 per cent
solution intradermal and subcutaneous injections arc
made around the proamal end of the digit The
needle 1s then passed mto the web at cach side of the
digit, and 1 e ¢ of solution mjected thus blocking the
dynital nerves

7 b Resection for Empyema —Four mtradermal
whesals are raised over the intercostal spaces above
and below the chosen rib anterior and posterior to the
site of resection  Through the lower posterior wheal
a needle 13 1nserted and allowed to shide over the lower
border of the rib to be resected, 10 e.c of 1 per cent
solution then being injected This manceuvre 18
repeated through the upper posterior wheal at the
lower border of the rib above the one to be re
sected Then through all four wheals a complete sub-
cutaneous mfiliration of the area 13 made with 05
per cent solution. Finally an intradermel wheal 15
raised with 0 5 per cent solution along the lme of
mesion

8 Reduction of Simple Fradure-—Novocaine 2
per cent solution without adrenahn is used The
fracture 18 accurately located by X rmy, and an
mtradermal wheal rased over it Through this a
long needle 15 wmserted wmto the hemstoma between
the ents The accurate postion of the needle
15 confirmed by mjectmg a few cec. of solution
and then aspiratmg FEase of mjection and the
aspiration of blood-stained flud confirm the correct
position  Then between 20 and 50 c.c. of solution
are injected, according to the nature of the fracture.
After an terval of five munutes reduction 18 per
formed
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(a) Stovaine (Chaput’s solution) contamns stovainc
01gm sodmum chloride 0 1 gm , distilled water 1 c e
and has a speeific gravity lugher than cerebro spmal
fQud It 18 supplied 1n scaled ampoules of 1 c e

(b) Nupercaine solution 1 1 500 with 0 5 per cent
salinc which has a specific gravity lower than cerebro
spmal flud It 1s supphed 1 senled ampoules of
20 c.c

Alter-effocts

Respiratory embarrassment may occur from diffusion
of the drug to too high a level and 18 treated
stmilarly to the respiratory fmilure occurring from
an overdose of general anmsthetie (p 411)

Severe fall in blood presiure s considered to be due to
toxic absorption of the drug mto the eirculstion  Itis
most unbkely to occur with low spinal but with the
lugher blocks 1t may be munimsed by the intra
muscular mjection of cphedrine 1 gr 1mmediately
following the spinal injection  Should the systolic
blood pressure fall at any time to less than 80 mm of
Hg intravenous injection of ephedrine § gr will
counteract this At the same time oxygen and
carbon dioxide should be administered and, 1f neces
sary cardiac stimulants such as cornmme

Headache will be less Likely after puncture with o
fine necdle and 1f the patient 1s kept flat on his back
with the foot of the shghtly rased for six to
twelve hours after operation  Should 1t occur and
not yield to sedative treatment, the admmistration of
hypertonic saline intravenously or magnesium sul
phate 8 0z 1n 6 0z water per rectum, will relieve 1t

Paralysis of sphincters causing ncontmence may
occur but passes off in a day or two  Ocular palsies
may arse due 1t 1s thought to toxic absorption of
the drug but disappear 1n a few days Permanent

ysis will occur only if direet trauma 13 caused to
the spmal cord and thus spmnal puncture should never
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withdrwn  The puncture in the skin 1s sealed with
collodion

Methods ot Administration

(a) Low Spinal —(1) The puncture 1s made 1n the
sitting posture between 4th and 5th lumbar verte
bree  Stovame (Chaput's) 18 used and 05 cec n
jected the patient remarning upright for two mmutes
following the mjection This produces & block from
2nd sacral segment downtwards, and 1s swtable for
operations on the anus and permeum  (2) The
puncture 1s made 1n the sitting posture between 8rd
and 4th lumbar vertcbrze. Stovamne 06 cc. 13
mjected, the patient remaming upright for two
minutes following the mjection This produces a
block from 5th lumbar segment downwards and 18
suitable for operations as above and also for cysto
scopie examimations or operations

(b) Medsum Spinal —The puncture 1s made in the
lateral posture between 2nd and 3rd lumbar vertcbrae
Nupereame 1 1n 1 500 solution 18 used, and 12 c.c. are
jected m females 14 c.c 1n meles Following the
injection, the patient 1s turned on to hus face and the
table tilted into 15° Trendelenburg After seven
minutes the patient 1s turned on to his back and the
operation 18 commenced the tilt of the table bemg
maintained This method produces a block from
8th or Oth dorsal segment downwards and 1s swtable
for operations on the inferior extremities or m the
ebdomen up to the level of the umbilicus

(¢) Hiwgh Spinal —The puncture 1s made m the
lateral posture between 2nd and 8rd lumbar vertebre
Nupereaine 11n 1 500 solution 18 used and 14 c.c are
mjected m fumales, 16 cc 1n males Following the
mjection, the pattent 1s turned on to his face and the
table tited mto 15° reverse Trendelenburg . At
the same time the head piece 13 Jowered so that the
patient hes with his feet down and lus head down the
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40 mulligrams, repeat dose 20 millgrams Tubo
curarme Chloride (B VW) initial dose 10 to 15 mdh
grams, repeat dose 5 to 10 milligrams

Method of Admimstration —Iight anesthesia 1s m
duced to the second plane by menns of eyclopropane
nitrous oxide and oxygen or mtravenous pentothal.
Just before the operation commences, the mitial dose
of curarc 15 grven If relaxation 1s not produced
within three minutes the repeat dose should be given
and may be rcpeated at any time the effect shows
signs of wearmng off

Overdose —This produces paralysis of the diaphragm
and ntercostal muscles causing shallow jerky
respirations or cessation of respiration altogether
Artificial ventilation of the lungs with oxygen under
pressure must be performed mmmediately and con
tinued until spontaneous resprration commences
Severe overdose should be treated with prostigmine
intravenously 1n doses of not less than 8 mulligrams
followed by g% gr of atropmne.

EaIERGENCY SITUATIONS

Respiratory Obstructon.—During 1ndaction, ob-
struction by the lips or tongue or by spasm of the
masseter can be prevented by the routine use of a

dental prop or edentu

lous oral prop During

maintenance by hold

g tbe jaw forwards

or imnserting a pharyn

geal or tracheal arrway

— the tongue mtl};]lm be
— revented from g

Fie 220.—Tonguo fareepa. ll;ack. Tongue forccps
should be used only m emergency the towel-chp
pattern (Fig 220) bemng used 1 preference to the
crushing clamp and applied 1n the horrzontal plane
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auricle 18 punctured withaneedle (Fig 221) and cardiac
stimulant mjected Every cardiac stumulant has its
specal advocate, but the majonty favour adrenalin
The auricle 1s punctured by pessing the needle
(curved and 5 inches long) through the 8rd right mter
costal space close to the sternum and directing 1t
downwards and wedially for 2 to 8 inches in children,
8} to 4} m adults If this mancuvre fails, the
abdomen 1s opened and the heert massaged bemg
grasped between fingers and thumb through the
thickness of the diaphragm if possible, otherwise by
making an mcision in the diaphragm. Massage 1s
performed by rhythmically squeexing the heart and
18 continued until strong contractions are established
Throughout the efforts at resuscitation artificial
respiration with oxygen and carbon diodde must be
performed

Bhock.—The surest guides to the onset of this con
dition are the pulse and blood pressure A steady
mcrease 1n pulse-rate with a fall m blood pressure
denotes 1ts approach Should the condition arise,
the operation must be speedily finished stimulants
such as coramune and mtravenous salne plasma, or
blood being given

Ether Convulsions.—This rare condition may occur
m toxic patients in hot weather or when warmed
ether vapour 18 bemng given It occurs in deep
aneesthesia, and must not be confused with the mnocu
ous tremors whuch frequently occar durmg induction
and pass off when anesthesia 15 established True
ether convulsions commence with twitching of the
facial muscles and gradually spread to the tnmk and
limbs, becommg more violent  If untreated they may
prove fatal  If diagnosed 1n the early stages ramsing
the head end administering carbon dioxide and
oxygen may stop them  If the convulsions persist or
increase mtravenous mjection of evipan or pentothal
results m 1mmediate cessation
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tive acute 4550
uleer 10-12
GantTO URDIARY
257  Ses
nrames of orpans
GRDLEYTONE 8 plaster and iron
312

beel,
Graxms, routine exeminatran of,
15

Grass splinters in tissnes, 81
GoLbMAX # inhaler 38] (i)
“ Gorr 1
GrATEL In tieues, 80-8

amx bri]l.u.nt. as antiseptic,

mx.o-rmz, tonsil 273274
Guyo— s bougie 210

Hasarooris,
HaxxatoMa, unl, 131 188

217-
wnder

ompillary 87-84
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wonnnacr,  complicating
dental oxtruction 174
fimt akd for 8183
foltowingurthenlinstrument
at 3
fram cut throat 82-63
face 02
gums Bl

wealp 94
1angue $1-82
tooth rockot 81
wrist vrou.ud- i3]
pelmar 83 m -~
presau tn, 81
primary 83
reactionary 83, 88
pecondary 83-84
Haoxxmomns 5 5§ 181-186
operative  treatrment 184
183
aftercare 185-186
ATTCS  in capillsry
hremorchape 87-88
valpus 203-200
m:;r:rtha of by strapping

Iizapacne -Rrr apinal anmen
therls

Her, Ulnl}ﬂlnnon N2
in axilla 7 335
fron :!ln
Master 330
rubber 330-340
Hrowia 132-140
commk-tlnm of 137130
femoral 7 133-130, 142-144
inguinal 7 132-133, 141-142
incarcerntion of 118
infSarunation of 137
interutitial 148
irreducibility of 137
Littré s 8
Riehter w, 8,7 32
strangulsted 12 139 130
{:mor-l. 143~1H

nmbmcu!. l!ﬂ. 144148
taxiy uscd fn 138-140
tecatment of non-operative

132140
trestment of operative 141~

nmbllk-l. 136-137 130 144

lhcoov:ou poat-o

tive 40
lIrl.‘rovn me

nl’ treating

Hmﬂmm tru.u. JM—IJJ
Hrr qisl loas of 362-383

infections of, 193-202
Lir”  strapping of
H.uv.uzl arethral irrigator
H.nmx'f“'- whip  catbeter

H:;;;). band.ngw, l:J—lz{

HrrrocraTio fackes 11

160
wounds, 023~-87 Ses alw
Corna, Con

crenon,
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Hyropmmitc neodle as foreign
body 78~70
Hyroprryocarysis 00

Iurus paralythous, 52
Irrao glands, abwcoss of 113
TwmoMNTA, post. tive 48
1woanomRaTION of hernisa 138
Ixams10H types of 30
IxrecreD wounds, 58-59
InrrLraaTION local ansstheuis
by 401
INTLAMMATION of tlesues, 103-
100 Ses also Collulitis
Inrusiow plesme, in
.2}

walino for burns, 69
for hemorrhago 80-80
InoumnaL hernia, 132-135
strangulated, 142
taxis applied to 139-140
Innaran, do. », 381 (il1)
InsToTioN of local ansstheties,
401404
perivenous, 98 (ill ), 89
therapy 08-101 182-184
intrathesal, 181
intravenous, &es Infusion,
intravenoas
of hemotrhoids, 182184
of varioes, 8~101 182
Twsxor bites, 73
IrmUrrraTION endotracheal
1=

pharyngoal, 386-300
INTRROOSTAL arteries bleeding
from, 94

IwTHBRSTITIAL

InresTINAL obetruotfon, acate
disgnosis of 6

Iwroocostrim dossge 400110

INTRAMAMMARY abeooes, 1160

InTrAVENOUR
ohronlo retention, 243

Lnl}]l;siou in hoad Injury 130

INDEX

I.lmvlm;'om! sline in sbook,
&
1n stmple dehydretion, 157
159-160
Drumatiov of traches, nasal
392-303
oral 303-304
Ixr TTON fratf
for 4,5 12-14
stools fn, §
Iobovm, 23

Ianmumam of hornis, 137
138, 1

IRRIGATION bhddﬂr 222-223
urcthra] 222

IaRITATION corsbral, 65
IsonTO-RECTAL abecoss, 189-100

Jaw dislocation of 352

external cartilage oysts of
383

internallateralligament tears
of 363-364

internal semflunar osrtilage
displaced ’9354—355

tra, f 1

. Ppm” of 30

Bm AShpei 137- I!B
types of ]
KoaHRr # collar incuon, 3
mothod for reduoing -houldar
dhilocations, 353
KDL 5 disease, 310

LExPuBT 5 suture 40
LiasMmnTs, internal [ateraltears
of 363-8364
owsifloation in, complmuns
elbow dislocation, 35
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one wing, bottge
unft 284, 389 )
llh—ihwl 28
ollap,
51

of Tange
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Nmrvr Injurios In trawmatle
dislooations, 350
par-.lrnh, in dislocatod shoul
er 350

trunks, anwsthetio blocking
of 403404
Nrrrous oxsde and air anse
thewia 371-373
for dental extractions, 374—
375

and o anmsthesia 376
7

3
Nox mox of humeral shaft
of-c- hoid L'nmtn.mu, 308
of tibﬂ]
Nosn, 206—"70
foreign bodios in, 73~-74 260-
67
fraotures of bones of 207-
268
homorrhage from, 288-270

polyplin 268

NUPEROAINE 408
408

(Bprxa, post-auricular 204~
285

(Beorasaus, foreign bodles In
7

OurEm WairD's urethral syringe
223 234 (ill)

OrropaNod frectures of 200-
202

Oxroron and  scopolamine
anostheain 389
OxycHOGRYTHOSIS, 203
OFRRATING ROOXN, air of 27
OrmraTiOY mothods and tech
nique, 3642
pn-pnrltion of patient 33
Ses al also mamss of organs

INDEX

OsarrioATION ligamentous, in

dislocated “elbow 357
Osrrororosm, SBudeck s, 308
Osvr, 23

Orrris externa, 308
media ecute 265-208
Oxvorx inhalation in ahock, 48,
156-157

PaLyAR bursa 193
bursitis 198-199
Parrarrow of
Parmrons, 107 171 258
PaquerLne’s thermocantery In
hmmorrhage, 87

ParaomnTESIS nﬁ’uminh, 177
178

Pararameosis, 255-256
Parovwrcma, 197
Pasorrrm, post-operative
acute infocth'o 51-52
PaTrra, frmctures of 329331
PaLym, examination of 9
fractures of 310-322

o resigtant to 25—

systemic administrstion, 26
uso of in carbuncles, 110
20

1
in osilulitis, 104
in eompound fractures 348,
0

3
in infocﬂcmq of hend 202
1

OrTun pumnhlg. coma fcllmv
a7

Orar Intubstion for endo
truchoal anmethesia 303-

394
Onrprrav esltulitis, 105-108
257
Oy omlehs fractures of 340—
342

1
mwund"s.w 57 61 62
04399
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Resusarratiox after hoeart fail
ure undor anssthesia,
111413

Resusorrarive

Rrerexrron clot 241 242
of urine 238-243
acute 235-243
cmPpUcnthgttdctnm, 234-
236

faflure to pess cathster
240-241
troatment of 230~240
chronie 243
non-obstructive 242-243
post-operative 48~
Rerzorganyomsn abscess,
ni-1z
Rinx, {racturea of 347-348
resoction of looal anesthexda
404

for
Rrores supra pubko tubo and
introdocer 240 (HL) 241
Ricerrr s hornia 6 7
Ripre s strain 77-78
Ropxxr uleer 14 185 (il1)
RULXR-#TIOK of dm
looated shoulder 354
Rurromm of ear drum 283~
264

of oxtensor communis digr
torum 75-76

Ryrr s tube, 34 49 50

Bacoer for uns, 60 71-72
mfusion, 8001
8aLrvary oalouli, 170171
Baarwax s chain and enchor
to t, 84
BaxTe 8 treatment of lung ool
lapee
US Derve, aneathstisa
tion of 404
verix, and femoral hernus,
142
Savrx 8 method for fractured
elavncle 278
Bosros and burns, 69-72

INDEX

Baarr oellulitis of 105
hematoma of 67-69
hemorrhage from, ¢4

Baarrom fractures of 306-308

SowaTIc norve anmethetisation

of 403

Bcororawom a
anesthesis, 390

BoRAW TRACTIOY apparatuns,
Bahler ¢, 333

BoRoTAL mwelling routine ex

amination of 19-21
truas, 134
SepACrOUS cynts 162-183
Smuruxax bone dlslocation of
J60-361
cartilage displecement of,
as

8rmunt Infusion, in burmy, 138
in erash Infuries, 158
m :hook, 157-158
Brrrway & ratis, 385 (f1L.)

operative 4847

and socondary 46
restoration of blood volume in,
187158
treatment of 4647 1568-157
ander answthels, 412
SgovLpam, dislocetion of 353
ase

wpica 124
Bigarorposcory 180-181
Srx, ligatures and sutures, 31
Bmvvs, Pﬂomﬂ‘.], treakment of
64105

Sxor o{ patlent, effect of soak-
Ing an, 105
prepamtion of, 23-3
Surxronc patient right and
mg“y:uflnhnlnl

Bz.nml. 1’7
Saurra Prressex
Sraxm bm-, 72~
venom
Soprou murrhulta inf""““m °‘
varicoss veins, conira

318

indicated 97
BauTHTT'S tubes, 177
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frare s la-pn of weight hanger

eruu'mcm.r 18 248 240
Brisxerras, parslywde of fal
lcm-lngupuu\ anmathesla

Brioa )".; 121
1 of 12
Bﬂ{}:‘;lnlﬂﬂl‘dl 405400
Brrxr, fractures of 310-310
fracturo-dbslocation  com
licating 310
Briyvrend, plase, o theues, 81
Brarronpsainre knat 128
Bras knot 129
1%0
133-130
Inguinal 133
Srrrvuaxy s nail 324 3133
SrExiLisatios of accemories,
2030

trase femoral,

oﬂh:ltum n.nd sutures, 31—

of patient » skln 25-29
of aurpeon and sssdetants, 27—
b3
8rovare, anestbesla 404 408
Braane rider s, T3-78
BraaxovLATED  hmmorrhalds,

88
12, 138, 130 42,

143148
Sraarrrso uses of 120-13)
\nlg;nw.\mj hernta )

in operative wounds, 4344
SraioTURr, urethml, 232-23%
B-n'mg. for ;pﬂlu-y hemor

5l
8UB aroxmororio  hematoms

[ ]
toma, 88
SUBMAMMANY abaoess, 118
>'e (334
g shecess, 111

427

BuprraiCcRANIAL  hematoma
67-08

Buprek & ostroporosis in radio
ulnar frmctures 300

BuLriapazexr in cellufitie 103

Suwrnacatayior powmler usg

of in bu'mn. 72
In wounds 00
in mmpound {ragturces
in 'lidymu-or!hhh, 87
qﬂ in urothral
t-tbo«'r 223
BULMIATRIAZOLE, Wee of with
penleillin 26
in wounds, 87

after Mayo ¢ operation, 145
SurrnovanIDE, uec of 2423
after  instrumentstion  of
urcthes 231
in cellnlitt 103
In compound fracturcs, 340
BurracovDYZAR  fracturo  of
fomor  327-328
of hunerue 283
Surzasuasniany abacees 116
Surma FUBIO cywtostomy 941
Burea asrvarvs tendon, rap-
ture of 78
tears of 336
Bumoros & knot 128
Borvres  sterilisation of 31—

Bes also in-

Byuw’s ampotation, 212-214

Bryrmysm pubjs, frecture-dis
{oeations of 320

T »AxDAOK for head, 124
perineal 185

T-mu.r;& fraotars of humerus,

corrested by strspping,
130 (1LY 131
Taww10 &eld troatment of burmns,

Tamasr, bowe fractures of 344

Taxm -yp!bd to bernin, 138,

Tmn. ccx‘lrnntlon of 172174
ropture of, 78
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Trxpon(s) rupture of 74—78
lhanths of hand, 193~
raspinatus, tears nf 58
Tmomamrru. de Quervain g
stenosing  dlagnosis of
W07

Tyrvis  elbow 70-77
TewrioLm, teratoma of 20 (il )
Towasr whitlow 1D7-198
Trxxar space 103

infection of 200

polt-opomtlvo i8

Troxson Bt oaged
aurette 274
Troumaw 8 wrench 328
THoM@soN WarLkek 4  hladder
22
urethral clamp 224

in,
Tn::o)u:otm, post-operative,

'I‘xumumm‘l speculum, 207

THOMR, amputation of 210
dislocation of, 381
infeotion of 168

throa
Trurs, amputation through, 214
2186

fractures of 331-333
and flbula fractures of 333-

334

TmiAL nerve anmsthetmatbon
of 403

Toeman 8 oatheter 218 (ilL)
138

Tom Naf, 204-208

Tons, frectures of 345
c:penuom an, 204-204
oowl analgens for 404
’I‘omﬂn. hanorrhage from, #1-

Tcmnn.umm 270374
by dimsection 271-278
by guillotine 273-274
TooTH-80CKNE
from, Q1
TourwrQuxr 1n hemorrhage
85-8¢

INDEX

ToUn¥1QUET Eamarch s slastio
bandage 80-87
Bamway s anchor 88
Towrzs, sterillsation of 20
Tracuma, foreign bodiea in, 78
in cut throas 93
TRACHEOTOXY 174—175
ansgtheain 402
Teansrvsiox blood, 147-158
Ses aleo

Blood trans
fuston
saline 89
TRAUMATIO dl.loo-tiom, 340
23 also Disloca

tions
TRENDELENAURG § rodtbn, 35
for high spinal anmathesa,

TRICHLORETHYLENE, Armsthe-
s, 388-389

TarLrem, enmetheala, 3858-380

TrUsw(es) vareiies of, 133~
138

mtlthod of meaguring petient,
H

TUDEROULOUN  abscess, (18-
ng
uleer 14 15, 18
TusooUriRNR chloride (B W ),

dosage 410
Tuwios vaginalis, hydrocels of
243-247

Tywraiwus, ruptore of 283
205

Urara{s} routine examination
of 14-1 U
clasvificatian of 18
perforated duod.nn-] 1}
perforated 10-13
rodent, 14, 15 {ill)
tubercalous, 14, 15 18
varicose 101-102
ULoERaTION Ournsal 259260
183
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Uunxucrn oXel son or 1=7 ‘Alul\)ql' Vring ligatioy, infec
mnm-n“n”minm I1~a tion of 08-10}
ex, % of J~g on indk-.llnm for gy
hemiy of 130-127 ligntiog Infortion F  toeh
lnmlulh 13 H{-Hﬂ nlque 97-9p
chilreg, 1363+ 17 Palligtjcy, (rt-qtm«-n!
177 *plienoy and femorat her
Ftrengulagog MHi-148 nin 4e
inrmlcm of |- Tn-mlr-lmb-urgntnt 03
nﬁnrunu-nl! 1~a \ucv.‘l.an AV atem 82-104 Ses
UWAlbnndnm- 120 Bloog' g0
U'UnnA, l.ntr-n-nou.q Infusion Verxy, Varicome 94101
In, 169 Mphenoyy e
Un.nnot'nm., o7 Vr Ansthegty 380
Unr.-mn Anatomy. ,, 382
gun:qheeimuun of orrnxal dUTermtan diag
e, ‘.'IB‘L'ID Nosiy g
c-lht:.ltuq ol in sga Po-ul'ﬂu-nhetlc 49
Cathetory 317~218
for(-ii.'n bodiog in 249~:.1: LOETEy o Fng, 270
nfurio, of 23) RD Q, See Oorep Wanp
t tation or o TS, Teputis) 250
322 of 13y
‘};ﬂeuthm of \VATERI;: idoPhueCO,.b-or
23 3

w 198«197
ln-lgnuou of 2y Worryy, tal, 56-g1
'Pture of 322 *ptin treatmon 22
Stricturg of 232833 Ppro. tion op 130
Ui P-'nml‘nx, Route a9 frst aiq in, 5g
B’Du°§§(‘en1. Penioillin 4 afeoteq 5859
2 Ao, 6091
Ug 00ry 22822, t 2
Urteamy t 0?0 Peretra % 01
233 6287 los
UII!’Z,. H;:ru‘unthu of 235 jofntl, 61-gs
23 84
tentioy of 484p 3‘!8_243 &1
Ses afp, Retenyy, tment op 8653
abqg
homx. Dalngtio, in cute &fter trnf-mone <2
nbdc'men, [ of 41—40.‘.1; B
‘\7411000::;, 19 1:01"—123. Open tm-tmqnt of 41 4
ARIOORy ~103 i
stry for 129 ’t‘:ttiuc:nagf 211
ARIODgy Ve, &30y of 35
®Xoigran af, 100401 f
i, of 85-19;
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WrisT punctured wournds of ‘(u\'mﬁ in reduction of
o traoscondylar  frecture
260

N\ ray diagnoms of sally
wﬁ‘ had Y-szarep fracture of bumerus,
.ocondarydepodulnbrm-t 287

mbpuricnnh\ hamatomn,
Zixostrapping 129












