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FOREWORD

DurnG the War of 1914-18 the OXFORD WAR
PRIMERS, a series of small treatises covering a wade
range of practical topies achieved a high degree of
well deserved populanty among the medical pro-
fession Although certam of the more fundamental
members of the senes may still be found useful m
therr respective spheres the advancesn mihtary,no
less than medical, science have been so great that
an up to date series has been called for Hence the
1ssue of the OXFORD WAR MANUALS of 1941, which,
like their prototypes, proceed from the same Umver-
sity Press

The first group of Manuals 18 already planned,
and three members of 1t are m course of production
These deal wmith the Early Treatment of Wounds,
the Treatment of Burns, and certan aspects of
Wartime Psychuatry Others, designed to meet a
vanety of special requirements, will follow

Ths war, to a far greater extent than that of
1914-18, mvolves as potential casualties a cross-
section of the whole commumity in medical as well
as surgical emergenctes  Moreover, the number and
vanety of medical personnel engaged much exceeds
that available a quarter of a century ago The
present sertes of Oxford War Manuals 13 wisely
planned to cover this wider field

If any good 13 to emerge from the ewal which
confronts us to day, 1t will be salvaged n the form
of medical progress accelerated through
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of experience Vital to the future stabiity of ths
hoped for gamn 1s the adequate documentation of
that hardly won experience which the Oxford series
aims to encourage
HORDER
Qeneral Editor



PREFACE

TrE change from crvilian to war conditions causes
a ternble upheaval 1n the lLfe of the indindual

While the doctor 13 fortunate mn that he can still
follow hus calling as a medical man the change of
perspective 13 80 great that, even though we have
been well warned, 1t 13 difficult to accept 1t 1n its
entwrety It 13 with the hope that the expenences
of the last war (1014-18) may make this change
easier for my jumor colleagues, and that a record
of the failures and rucceases 1n the treatment of the
wounded will act as a starting pomnt for tho great
advances which I am eonfident will be achieved
a

PRI AT

. P .
e poox writen s luio ny my uva, e late
- - T PP an oA -

ret

co -
machme of war Accustomed as ho has been to
0 ER T DR B



i PREFACE

houses, &c, and why should he inspect men’s
quarters, dinners, and so forth ? It takes some hitle
tume for one to realize that all those duties are
essential 1f the umt s to run smoothly and well 1n
times of stress and that even the application of
a Thomass sphint by numbers 13, when t:

orderhes and stretcher bearers the only efficient
and fool proof method Again 1t1s galhng to xeah_ze

clauns as doctors may be brushed aside m favour
of more mportant considerations At the same
tune, as Mr Henry Wade savs Military disaphine
must not sterihize personal imtiative > The admnts
trative and the professional points of view must
be blended and harmontzed to the advantage of the
wounded man who so thoroughly deserves better
than the present best WWhat at first mght may seem
to be mmpossible can by a policy of ‘give and take’
and mutual understanding be made not only pos
@ble but practicable Let there be cnticism, but
let 1t be balanced and constructive
WILLIAM ANDERSOM
ABERDEEN
Apnil 1941
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CHAPTER I

SURGICAL TREATMENT AT ADVANCED
UNITS

TrE treatment of war wounds 18 1 the vast
majorty of cases, operative, and therefore 1t must
be the aim of all attached to advanced umts to
transport the wounded man as quickly and as com-
fortably as possible to the umt where surgical
treatment and nursing can be carried out

The reason for speed 1s that mnfection 1 the
wound track may spread so rapidly and so exten-

S s v e TN .

rendering the patient quite unfit to stand surgical
treatwent, and may even turn the scales between
Ife and death These axioms bemng granted, 1t 14
quite unnecessary to stress the great mmportance of

the work which 1s carrted out by the re
r\n‘ nol Affron he tha haorer an |y¢:n|,l —-.g:m'en'al

c

FISUALLLG LLO BUVerss LouULIONS under which he wyj
be called upon to discharge his duties
vecalleqpon to quscharge bis dutics duning a bug

whelming  Now 1s the opportumty to dj_;l:_
B



2 SURGICAL TREATMENT AT ADVANCED UNITS

quahties of coolness, common sense and adapta-
bility, for only by so doing can order be restored,
at any rate, to a workable degree The principles
of surgery are the same m all situations but
circumstances may call for such alterations and
changes that no two methods of handhng the
situation canbe sumilar This 1s sometimes forgotten
when cnticism of advanced umt work 1s offered by
those farther down the hne Let everyone aim at
the 1deal reahzing that seldom can 1t be reached
The importance of preventive work The
wnfluence of effictent early treatment cannot be
over estimated The fate of a hife or o hmb 13 often
determmed duning the first hour long before the
wounded man arrives at the casualty clearing
station It s only by the closest Irarson and inter
commumcation between the front and back areas
that efficiency can be attained The three enemics’
to be overcome are Shock Haemorrhage and Sepsis
Shock The problems of the causation patho
-

stages wero carried out In spite of all that has
been done and wnitten the pathology of shock 1s
still imperfectly understood Shock may be defined
as a depression of all the wital functions of the body
It 15 characterized by a rapidly progressing fall of
blood pressure due m part at least to a reduction
of the blood volume Tho most obvious causo of
this 19 haemorrhage but the loss of blood 1n some
cases 13 not commensurate with the degree of shock
W here external haemorrhage 1s slight or absent, tho
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reduction of blood volume 13 due to staq
1n the capillanies  the patient hlmafu::s ?r}’b"d
vessels -
perfect m
aadosnis '
The climical features of shock may a
a few minutes and become rapidly irol;mﬁwsﬁ
at other times symptoms may be delayeq for
tume and develop msidiously These mnd;@ma
have been named prmmary and secondary !hmm
The pathological processes are Probably g ock.
but the aetiology 1s different In Pprmary S:ﬁ“"
nervous influences and profuse haemorrhay, ok
the causative agents while 1n the secondary ,?: are
exposure to cold trauma fatigue, or pers ety
oozing of blood are the imtiating factorg sten

QLU LIOSES LIS tyes  LHY 1awe 138 pale L
eyanous of the lobes of the cars axﬁi of?ﬁ:h S0mg
tips and nail beds Beads of perspiration ap)

the forehead The pulse 13 soft, rapid andpe a];‘"l
irregular  Respirations are slow, sighing, ,,'nd{e’;
the condition advances become uregular The 4 &
face temperature as felt by the hand will bo g
to be lowered, especially at the penphery\z“
hands, and feet The rapid fall of blood prege™
so charactenstic of the condition, can only be“"’!
rately estimated by the aid of a sphygmox::m-
meter, but under battle conditions this eXamupy;
can seldom be carned out i
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Treatment The treatment which can be carned
out at an advanced post may be briefly summanzed
thus (1) lower the receptivity to pamful stumuli,
(2) arrest the escape of blood, (3) avoid loss of
heat and any added trauma

Relief of pain  The degree of pain suffered by
the wounded man does not bear any relationship
to the degree or to the extent of the wound Appre
aation of this pomnt 13 mmportant otherwmse an
erroneous estimate of the conditton may be made
and a proper look out for signs of shock 1n a lightly
wounded man may not be kept Unfortunately,
pamn 18 & purely sabjective sign but 1t 1s none the
less important Morphia or better still omnopon
1f avallable must be our standby for this purpose
Morphia 1s known to depress the vital centres and
13 also sard to depress metabolism It 1s difficult,
orimpossible to estimate chnically to what extent
the drug augments the depression bronght about
by the wound and 1ts complications and we must
be mfluenced by the maccurate method of chimeal
wmpression My feelng s that the depressing action
of morphia has been o1 er emphasized and that the
relief of pain and anxiety which 1t gives more than
compensates for any deleterious effects This was
borne out by the Crile treatment of penetrating
abdominal wounds when large and frequently re
peated doses of morphia were given for a week or
more without obvious depressing effects Omnopon
13 less depressing but must be given in larger
doses two thirds of a grain being equal to one
quarter or one third gram of morphia It 18 well
to remember that much of the benefit of a seds
tine 13 lost 1f the patient 1s at once sent off on his
journey down the Line An nterval of at least
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fifteen munutes should bo allowed for the drug to
tahe effect

Effective splinting of the injured part also re-
lieves pamn and prevents shock The umversally
recogmized benefit obtained by the application of
Thomas’s splnt 1n front hne umts for cases of
fractured femur, wtroduced by Sir Henry Gray mn

1917, bears testimony to the importance of this
procedure

The use of a general anaesthetic (chloroform or
ether) 13 to be avoided except under exceptional
circumstances  Apart from delay m ehmination,

general anaesthesia predisposes to shoch and to a
rapud loss of body heat Instances occur where the
calls of humamty demand its use, but one must be
certam that the advantages outweigh the many
dizadvantapes

Treatment of the wound. 1t has for so long

o e v P ]

oo

attempt to carry out an elaborate cleans or

‘disinfecting’ of the wound Apart from tho re-

moval of gross fragments of clothing, mud, and

mssiles, nothing more than the application of a dry

dressing, supported and kept in place by an even,

f:}rm bandage, s|houlg be done I realize that this
P " s
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Arrest of haemorrhage Loss of blood 15 2
frequent cance of <hoch and continued loss aggra
vates the shock alrendy pre~ent The arrest of
haemorrhage at the earliest possible moment 13
therefore of prime importance

An obwious small spurting vessel should be
caught by an arterv forceps and the vessel igatured
by Linen thread the ends of which should be left
long It1s not essential to sterlize the thread before
use but if a spool which has been previously boiled
13 avmlable the doctor will be happier In some
cases 1t will be necessary to Jeave the forceps on
and this should be done even at the sk of & strafe’
for the Ioss of mstruments When the large vessel
of 2 hmb has been injured the only hope of saving
lifo 1s by the use of 4 tourniquet Much has been
wntten regarding 1ts dangers such as mpture of
the vessel and death of the mb distally but our
first consideration must be the life of the patient
L<e as wide o tourmiquet as possible applv 1t as
close to the upper hmut of the wound as possible
and loosen 1t after fifteen minutes to sce if the
bleeding has been arrested  Deaision on this point
may be difficult While 1t 1s true that the brnef

rrest bleeding 1t

- sll recur as the

N = espectally af he

hecomes restless As the case must pass rapidiy out

of the doctor s control 1t mav be a wiser poliey to

reappls the tourniquet and nsh tnjurv to the tissues

rather than another haemorrhage which may prove
rapdly fatal

Warmth Of the many lessons learned an the
Iast war none was more strihing and more lfe
saving than the realization of the ternble rpidity
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7
with which a wounded and shoched patient Ioses
body heat and how essential 1t 13 that means to
prevent this should be mstituted at the earliest
possible moment  The remumental medienl officer
should therefore impress on his regimental streteher.
bearers how 1mportant 1t 13 to preserve body heat
Blankets. The chief protection agunst the loss
of heat lies 1n the hiberal use of blanhets In times
of great stress the 1deal of three blanhets to each
stretcher case mav be impossible of attainment, but
S by
o = “the
practice may be universal and that the maximum
advantage may be obtained from the blankets the
follo:vmg routine should be adopted and adhered
to Tme— 3 a1 N -, .
and
the

clean nn‘d lpre]pare(} stretcher  Two blanhets are

;‘l‘l#:\ .‘i‘ﬁ,",‘i‘f:ff’:y t'ltm‘ Lplllow Blanket beneath the
<

1

]

s sais UG WOUNLd man by this arrangement
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has four thichnesses of blanket bencath him
and two on top If his jacket has been removed,
or if he has an overcoat, it 1s laid as an extra
covermng over his feet. In rainy weather a mackin-

Fold of Fold of
lowe[ blanket  upper blanket Piltow

. L

S

Fio. 1. Stretcher ready to recero patient.,

Longitudmally
forded blanket

Fio 2 Method of blanketing patient

tosh sheet 13 added to protect him from further wet.
On armval at the advanced dressing station, or
before leaving the aid post, if the supply permits,
a third blanket 53 added The portions of the
blanket wrapped round um are undone and the
third blanket, folded along its length, 1s placed over
him (sco Fig 2) The lower extremty of this is
tucked well 1n beneath the man's feet and the two
corners brought round and esecured above the legs
Py a safety-pn  After the addition of the third

LRI PP R
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This method of using blankets has three advan.
tages (1) By having n routme procedure, to bo
employed m every case, there 15 less hbhelhood
of men bemng evacuated nsufficiently protected
————tm———

RS

-

L "
Fotded blanket’ N,

A

N
Lowest  \{\%,
blanket ~.a)\. \Lﬂﬁiu-

SN

m Stretcher

Fia 3 Sagttal section of blanketing.

agamst cold  (2) The maximum benefit 1s obtained
by using blanhets 10 this manner. (3) Blankets so
adjusted do not work out of position in the way
they do when other methods are employed.

An adequate supply of dry, clean blankets in the
reception-room of the casualty clearing station
must be 1n readiness to replace those brought in
from advance umts When the supply of blankets
was well organized, the mmprovement in the con.
ition of the men admitted to a casualty clearing
station m cold, wet weather had to be seen to bo
appreciated

The use of hot-water bottles would also be ad.
vantageous but can rarely be carried out owing to
the hmited supply of hot water. At the first suit.
AHIe pbemnton il e o ‘7 7 apphcation

the resus.
This need
plan is two



10 SURGICAL TREATMENT AT ADVANCED UNITS

trestles on which the stretcher 1s laid, underneath
which an ol stove or primus stove, burng slowly,
1spliced The mdes—from the stretcher to the floor
—are draped by blankets
so that there 15 o heated
chamber under the patient
and heiswarmed from below
To minmmrze the danger of
setting fire to the over hang
1ng blankets the stoveshould
be placed 1n an oil drum 1
the side of which & hole has
been cut to allow of the free
mgressofair (seeFig 4) The
apphcation of heat under
a cradle placed over the
patient 18 not so effictent as
when 1ts source 18 under
PRIMUS him It 18 essential that a
Fio 4 Stove for ot e carcful watch be kept as
bath over heating  which™ may
oceur rapdly and insdt
ously may lead to loss of flud by sweating and
rapid spread of infection 1n the wound
Admrmstration of fluds In this connexion
1t 13 to be remembered that the giving of fluds
freely to a patient suffering from cold may brmg
on vomiting which may be diffieult to control The
admimstration of fluids except in very small quan
tittes should not be commenced until after tho
patient has been warmed Tea with plenty of sugar
15 the most acceptable and most casily prepared of
all available fluids and 1s less hikely than cocoa or
meat extract to give nse to vomting
In certam cases where vomiting 1s a promtnent
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symptom, or where the patient’s condiion
cludes the admumstration of fluds by mouth ar‘
native methods must be found The three l\"ll].ﬂ_,[;
rout s are rectal subcutaneous, and mntravenoys
and the fluid 1s grven m the form of 09 per o, :'
sodrum chloride solution, or 5 per cent g “mn
saline solutron T n
Rectal salines ese have the adyant
the other methods 1n that they can be ndmﬁtﬁ:&
without the rish of accidents from Jack of age, "
precautions If the rectum 1s loaded, or u-lh:c
patient 1s restless and sem1 conscious, fluidy wll ¢
be retained It also takes some time for the ﬂmt
to be absorbed so that the field of applicatq, v
this form of treatment 1s lunrted n of
< - L« mmbameq TL L s

thigh muscles, 18 to be recommended s
Intravenous wmjection. In many well Protecteq

and well equpped advanced dresung stayy,

a1 h PRI R et it
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minutes bemng taken to introduce a pmt The tem-
perature of the flmd 13 of httle importance if the
admmnstration 18 carnied out slowly To avod un-
toward reactions 1t 13 essential that the flmd used
be prepared under well controlled conditions and
forwarded to advanced wmts 1n properly secured
bottles ready for use

Transfuston of blood at advanced dressing
stations Dunng the last war blood transfusion
was successfully carried out mn field ambulances,
but only to a very hmited extent With the newer
methods for storing and transporting blood a much
wider use of this method of treatment will be made
The giving of blood does not requre any very
special knowledge or techmque but a proper selee
tion of cases must be made m order to prevent
wastage The recently mtroduced admmstration
of stored serum or plasma promises greatly to sim
plfy the treatment of shock, espectally m advanced
units

Stimulants These are mentioned only to be
condemned Of the drugs used as stimulants 1
cwvil work strychmne digrtalin eamphor, adrenalin
were tall tned‘am‘i found wanting In fact, they
— - S - a £

cannot be too strongly made as the temptation ‘to
do something 13 difficult to resist

Application of splints Perhaps the most fre
quent cause of delayed’ or sccondary shock 1s the
presence of an madequately supported fracture
Repeated pamnful stimuh from the grating of the
fractured ends absorption of toxins from the dam
aged soft tissues and the nisk of fat embohsm,
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militate strongly agamnst even the most robust con-
stitutions It 1s therefore of supreme mmportance
that adequate fixation of a fractured bone be earred
out at the earliest possible moment Dunng the
tedious days of tramung the budding regimental
medical officer mav fail to realize how vital 13 the
tramning of the regimental stretcher bearers They,
less than he can appreciate the importance of therr
work, but 1n action so much depends on the eff

ctency of the team and so much trust 1s placed in
them by therr fighting comrades, that time and
trouble spent 1 practice and re practice cannot be
considered wasted Patience and confidence on the
part of the regimental medical officer will surcly
bhave 1ts reward on the bi‘iﬂle field -

moment h
- o

HUJUSLILELL Wi LUe Iedsl BOSSIOIe wisturbance to
the patient It should be remembered that the
ror . B
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“setting’ of the fracture does not require elaborate
techmque nor profound knowledge It conssts of
restoring the alinement of the limb by steady, firm
. - . . Paia

patient during transport the 1ollOWINg tiree polLs
must be attended to (1) adequate fixed extension,
(2) adequate support for the wounded part, and
(3) prevention of rotation

The mimmum amount of bandaging must be
done so that readjustment of the splmt 13 readily
posmble The use of tapes with buckles or straps
of adheswve plaster will be found efficient Care
must be taken that these things do not constrict
the soft parts and act as meflictent tourmquets
Whenever possible the sphnt should be apphed, and

as a sling, and 2 many tailed or tnangular bandage
to fix the arm to the chest Fractures of the shaft
are difficult to control especially 1f commmuted
Depage s humerus sphint (see Fig 5) and Jones’s
extension humerns splint (sce Fig 6) will be found
to give a moderate extension and are most com
fortable 1f the patient can walk The Thomas's
splmt for arm, with or without hingo (see I'ig 7},
gives better extension by a clove hitch round the
wrist, but care must be taken not to apply the
extension too tightly, othermise the ring will com-
pass the axillary vessels and cause extreme vascular
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F16 o (a) Depage mo 1 fed humerus splint
{b) Spt nt appl ed

4

Fic 6 (a) Joncs s} umerus splnt (5) Sphnt appleq

nterference when the arm 1s brought down by the
side as 13 necessary when the patient 1s Ioaded o
to an ambulance
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Fractures an the region of the elbow jont Frac
tures involving the elbow joint are best supported
by an internalangular sphnt  The arm and forearm
preces should be guttered connected by two iron
preces and the joint controlled by a thumb screw
80 that 1t can be adjusted rapdly to fit exther the

a

@

r— S‘@

Fra 7 (a) Small Tt omas s splmt for arm  (b) Small
Thomas s splint with hinge

night or the left arm  As extension 18 not necessary,
1t 18 better to apply the splnt after the wounds
have been dressed
Fractures of forearm wrist and hand Unless the
displacement 1s gross splints are not requred and
iternal angu
m fractures
own a short
antersor splint extending to just above the hand
and o longer posterior splimt extending from the
elbow to the knuckles may be used If the splints
are made of wood and are flat they should be wider
than the diameter of the forearm otherwise con
striction of the soft parts will oceur
Fractures of the femur The only efficient splnt
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for controlling these fractures 1s Thomas’s hnee
spint The outfit consists of

1 Thomas's knee splint

2 A posterior supporting splint (Gooch’s splint-
mng 26X5 mn, a wooden ‘Ham’ ephnt, or
Jones’s metal gutter splint)

B

A

Fio 8 (a) Foot piece (b) Stretcher suspension bar

3 A short anterior sphnt for the thigh
4 A strong wire foot pieco (o 8
6 Two stretcher suspension bars} )

6 11n adhesive strapping and bandages 4 anq
6m
7 Heel clips

The splint should be applied without removing the
trousers or boots

1 Prepare o fresh stretcher for the reception of
the patient

2 No 1 asustant stands at tho foot of the
etundabinn fan nedha b an ] & o
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e o I 1 4 e ML fembg

effort, for the time required for the rest of the
mancuvre No 2 assistant supports the mjured
Imb above and below the fracture
3 Application of the extension A steel clip fixed
mto the heel of the boot, 1if avatlable, 1s the most
comfortable form of extension but efficient exten
ston by means of a clove hitch may be attamned
Thes 13 shpped over the boot, assistant No 1 re
b o . o pplymg b
nust on no
The clove
Intch must encircle the ankle of the boot very
loosely  Both ends of the clove hitch are placed
over the external malleolus but the Jonger end must
be resting next the boot This long end 15 then
carned under the mstep and through the Joop at
the internal malleolus This produces an extension
band on each sde of the ankle The clove hitch
now passes obliquely over the dorsum and behind
the heel of the boot
4 The operator threads the ring of the Thomas’s
sph.n,t over the foot' No 1 assistant relaxing bli
- Vea D —maba

L. — 1 s

the notch at the end of the sphnt, one passing from
above and the other from below Traction 13 made
and the ends tied

5 Clothing 1s then cut away from the site of
mjury and the wound 1s dressed
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6 The posterior sphint 1s held 1n poation by
assistant No 2, and shngs apphed to heep 1t agninst
the lmb These slings are made of flannel or folded
triangular bandages passed round the wner l‘nr,

the oot 1n the sturup a narrow bandago 13 passed
under the heel and the ends coming up inside the
extension bands are crossed and carried round the
stirrup and tied opposite one of 1ta vertical bars,

8 A piece of wood or nail 18 used as a Spamsh

prepared stretcher “ :

10 Suspension bars These are fixed to the
stretcher and to them 1s slung the splint by four
bandages (see Fig 9) The upper suspension
bar prevents shpping of the ring over the tuber
1schu and provides greater comfort 1n travelling
;.Ehe splu‘lt should bo alowed to swing freely Apart

operating table * -
When the patient 13 picked up on the field a
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effort, for the time required for the rest of the
manceuvre No 2 assistant supports the injured
Limb above and below the fracture

3 Application of the extension A steel chp fixed
nto the heel of the boot, 1f available, 1s the most
comfortable form of extension but efficient exten
sion by means of a clove hitch may be attamned
This 13 shpped over the boot assistant No 1 re
laxing first his hold by the left hand, reapplying 1t
and then relaxing s night hand  He must or no
account relax s control of the fracture The clove
hitch must encircle the ankle of the boot very
loosely Both ends of the clove hiteh are placed
over the external malleolus but the longer end must
be resting mext the boot This long end 19 then
carried under the nstep and through the loop at
the internal malleolus This produces an extension
band on each mde of the ankle The clove hitch
now passes obhquely over the dorsum and behind
the heel of the boot

4 The ~~ -+ -4 o L I ]
splint ot
hand gr
slightly
until 1t
‘fork” ‘Lhe extension bands are then passed round
the notch at the end of the splint, one passing from
above and the other from below Traction 13 made
and the ends tied

& Clothing 13 then cut away from the smite of
mjury and the wound 1s dressed
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the bleeding pont will control the haemorrhage
Hair should be cut short It 19 a waste of time to
persist mn attempts at shaving the sealp of a semi-
conscious and restless patient This can be much
more efficiently done when he has reached the
operating theatre, and 18 under an anaesthetic If
lacerated bram 1s escaping, the only thing to be
done 1s to apply a mowst dressing To prevent
lateral movements during transport sand bagy or
extra pillows should be placed on each side of the
head

Wounds of the chest Many of these cases aro
rapidly fatal due to massive haemorrhage into the
pleura or precardial spaces Through and through

v
*sucking’ wounds of the chest suffer sovercly from
shock owing to the mediastinal slaft towards the
wounded mde These wounds eall for immediato
temporary closure by suture or ‘corking’ the wound
with gauze fixed by strips of broad adhesive plaster
The rehef of symptoms 1s almost immediate The
question of evacuation of chest wnjuries 15 some.
times dufficult If thers are facilities, the retention
of such cases for even an hour or two, especially
when shock 1s present, will greatly enhanco tho
patient’s chances of recovery

Abdominal wounds. These cases should be
evacuated as soon as posstble It must not be for
gotten that wounds of the lower chest, buttock,
back, and upper thigh are often associated with
1ntra abdomunal injuries, and signs of this complica.
tion must be looked for It should be remembered
also that ngidity and absence of free movement
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are important signs, and that tenderness 1s more
conclusive evidence than pain - Morphia should not
be withheld from these cases, but a note of the trme

every case of abdominal injury to travel—t may

gwving of morphia -

Fluds should be given sparingly, and if the
reason for this 1s explained to the patient he wll,
mn most 1nstances co operate



CHAPTER II

WORK AT THE CASUALTY CLEARING
STATION

THE most important lesson of the war of 1914-18
was the necesaty for treatment of a war wound at
the earliest possible moment, and as a result the
casualty clearing station evolved and expanded to
1ts present important position As in more ad
vanced umts so also 1 casualty clearing stations
professional desires cannot always be satisfied as
one would wish owing to many considerations con-
nected with the military situation

The congregating of three or more casualty

that an ever increasing number of wounds were
dealt with before massive mfection had obtained
a stranglehold

The supply of essential aids to diagnosis and
bennbranet o L P PR - -

lingly undertaken by those i charge of admimstra,
tion  The planmng of the hosptal to allow of rapid
emptying and re equipping of ambulances with
{resh blankets, stretchers, and splints added great-
ly to the numbers which were efficiently treated
Once 1nto hospital the patient moved by stages
from the reception room towards the evacuation



24 WORK AT THE CASUALTY CLEARING STATION

siding whether through the pre operative, resus
atation, or operatmng tent, or, if he were more
fortunate, to the tent for immediate evacuation
By such orgamzation and whole hearted cu"o}:erf
- - B R

Thewr duty‘\vas to save lfe, limb, and function
[

the range of ordmary shell fire Apart from the
danger of injury, the mental effect on the helpless
wounded man of shells or bombs bursting 1n the
neighbourhood cannot be disregarded The site
must be chosen where roads from the front, passable
for ambulances, converge, where there 13 a good
water supply and where there 13 easy evacuation
by ambulance tramn  The 1deal site may quite well
be 1mpossible for other military considerations The
sites for the various groups should be so chosen
that one group can take over the work of another
to allow 1t to move as the position of the frent line
changes

The 1mportance of warmth to a wounded man
has already been emphasized The casualty clear
1ng station 1s looked upon by the wounded man as
the first haven of rest, and that haven must be
warm The temperature of the reception room,
evacuation room, and other wards 15 hittle less im-
portant than that of the operating theatre

Grouping of casualty clearing stations Groups of
two to four were placed 1n one rite  They admitted
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£ e mtma i whomear Al a1,
'
LR
batch came along Two sitting cases were loob«i
upon as equvalent to one Iying caze  On occas n
a group may be detailed to admit a certain type
of mjury, e'g abdommnal, head, or walking case
-~ Ll eemms o manl T

.
[T~
Organization within the casualty Clearing
station Reception room  Ambula
- SR

nce cars
~ennd dadh o ‘]n\'u

switch  Special care should be taken thay gy
blankets have been thoroughly dried, and for th,,
purpose wooden frames on which blankets cap 1,
bung, and stoves to provide heat, ate very efficien;

operating theatre.

et o 4 and re than a1
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are the most smportant 1 the casualty clearmng
station and should be men of sound judgement
and expertenced 1n base as well as m casualty
clearing work One medical officer can supervise
four to eight tables provided that one good nurse
or nursing orderly 1s detailed for each table Itis
preferable to deal with walking wounded m a
r i * been
The
mber
commng mn by the time of departure of the next
ambulance tram and by 1ts Itkely tume of arrval
at the base
Severely shocked cases will not be handled ab
this stage unless there are signs of external haemor.
rhage nor should fractured Limbs be mterfered
with Having made his deaision the medical officer
sees that the cases are re dressed and if necessary
re sphoted that ant: tetame serum has been given
as evidenced by the Field Medieal Card and that
a smtably marked or coloured label 1s attached to
the man & tunic to mdicate his disposal
Cases may be clasaified as follows

(a) Evacuate sitting

(5) Evacuate lymg

(c) Pre operation ward

{(d) Resuscitation ward

(e} X ray and pre operation ward

{a) and (b) are transferred to & ward near the
raUway sding  Therr clothes are not removed
unless they are wet food and drink are supphed
and the waiting period made as comfortable as pos
stble The expericnced sister n charge of the ward
1mmediately informs the medical officers if & case
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develops any unforeseen comphcation, but a per-
sonal visit should be made to the ward before
evacuation takes place

{c) Pre operation ward Here the patient 13 un
dressed, washed and put m warm appropriate
clothing  Wounds should not be imterfered with
and splints should not be removed Cases requiring
mmmedtate operation should be specially marked by
the admitting officer eg tourmquet case’, ‘abdo-
mnal case’ The officer m charge, or at times the
sister, will arrange for the patient to be taken to
the theatre as quichly as possible

(d) Resuscitation ward The evolution of this
ward 15 shown by the fact that in the early days
of the war 1t was called the ‘monbund’ ward It
was found that with careful nursing a fair number
P 1o Lnmalann ancag A and

o
an important part of the unit
team consisting of medical officer and assis.
tants, together with a sister and nurses, should be
specially selected for this hfe saving work The
equipment must be adequate Warmth, absolute
rest sedatives, and transfusions of various kinds
are the remedies on which rehiance must be placed,
Emphasis has already been placed on the mmpor-
tance of flmds I would plead for sound and dis.
g jud m the ad: of
fluids intravenously Some cases will recover with.
out this aud, while others are so seriously 11l tha
little or no hope can be entertained for their re
covery ‘To do something’ may be not only waste
ful but harmful Of the various fluids recommended

r
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the first consideration should be given to normal
saline solution or 5 per cent glucose These may
be given either by the subentaneous or mtravenous
routes The former 1s not recommended except
under exceptional circumstances It may be pam
ful absorption in a badly wounded man 1s too slow
and there 18 o very real danger of the devitalized
tissues becoming the site of mfection—streptococ
cal or by gas gangrene The intravenous method 1s
more rehable less pamful and can be carned out
with easo 1n a casualty clearing statton The flud
should be run 1 by the drp method at first fifty
to sixty drops per mmute and after the first pmt
has been mtroduced the rate 13 reduced to thirty
or forty drops per minute

Intravenous injection of 6 per cent gum
acacia solution  Although this means of replace
ment of flud has received authontative support
T beheve that any advantage 1t may have in the
prolongation of the time i which the blood volume
15 mamtained 15 more than countermanded by the
dangers of r o
danger of
kidneys D
n whom the variants are so humerous both as
regards the patient s resistance and the extent and
sevenity of the injuries 1t 13 1mpossible to assess
accurately or scientifically the ments or dements
of any form of trentment From chmcal observa
tion for what 1t 1s worth I heartily agree with
Surgeon Rear Admiral G Gordon Taylor m his
condemnation of this method of treatment

Blood tr Tl e ever e ding use of
this form of treatment m the war of 1914 18 was
dramatic but even by the end perfection was not
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attamned e now hnow that the univer<al donor*
was & myth and I have no doubt that much harm
and even the acceleration of death resulted from
our well meaming efforts  Direct cross typing under
war conditions 1s impossible and 1t still remains to
be seen how far the introduction of blood banks
will help to solve the problem It 13 recening the
attention of many well equipped scientific workers,
and T have every confidence that a reliable work
able method of replacing the lost blood wll e
avallable very soon An Annexe for the preparation
of fluds and their storage will add greatly to the
ease of working and the efficiency of the unit

Operating theatres Large huts capable of
accommodating four to six teams with two tablea
each will be found to be the most convement and
economcal from the heating and bghting points of
view Space for free movement of stretcher bearers
should be provided and easy commumcation with
the X ray department 1s essential

An Annexe for dressimgs and toweli sLtcnhzerg,

Sterilization of rubber gloves lhe usual
methods of boiling or dry sterilization have been
found unrehable 1f contamination by spore beanng
orgamisms has taken place The most rehable
wath 1 4L =~k pam hhone with koan and nal

used gloves are clean and mtact Sterilization by
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boihng, and the uung of one pair of gloves for
several cases, with serubbing in some strong disin
fectant between cases, wll be found to be the most
effectual and workable method

B et v

vwritten on the Freld Medical Card A coloured card
indicating whether the patient 1s to be detained or
evacuated by the first avaiable hospital tran
should be attached by the clerh to the patient’s
clothing as this gwdes the bearers to the proper
ward The clerh must also see that the bag con
tawnmg the patient s personal belongings leaves the
theatre with him

Wards The worh and responsibility of the team
1n charge of the post operative wards 13 colossal,
and‘ post operttive sichness, the relief of pan m}d

must be reapphed and a continuous watch hept for
the development of gas gangrene Before evacua-
tion everv patient should be seen It 13 almost
unbelievable how rapdly (within a few hours) a
patient who 13 apparently dowmng very well, will
pass mto a most critical condition due to the de-
velopment of g1s gangrene  As often as 1s possible
the operating surgeon should visit the wards and
see for humself how lus patients are farmg



CHAPTER IIT

PRINCIPLES OF TREATMEXNT OF WOUNDS
AT THE CASUALTY CLEARING STATION

At the begmning of the war of 1914-18 most surgeons
were strongly imbued with the faith that antiseptics
provided all that was essential for successful treat.

mans £ ~f 4

virulent this new sepsis was, and how impotent
were standard antiseptics to stay its course  The
Cl T elchu, together with streptococer of dufferent
strains, were found to be the causative orgamsm,
As 1n every other war 1t was found that the old
wane— -1 ot ° N % en.
’ new
and
renamed  Gradually a treatment was evolved
which had as its basis an attack on the dead and
ls:‘ocmted tissues These, acting as maccessrlble
Al Lo - 1

o
spread of the invading orgamusm The ‘dug out’
must be destroyed, and only mn one way 1s this
possible—by excision with a sharp scalpel In
retrospect 1t seems rather sad that such obvy
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reasomng should have been so long delayed, and
we can only plead conservatism, and an mtense
desire to avoid adding to the terrble mutilation
which confronted us _The treatment by exemion of
war wounds came slowly and umversally as an
evolution affecting each mdividual surgeon as thg

solution acting on the osmotic pressure principle
Orgamsms were washed out of the tissues by the
flow of Iymph and this 1dea was elaborated by Sir
Henry Gray by the salt pack  Later hqud paraffin
was substituted for the salt but to satisfy the gods
of our forefathers acnflavine (1 1,000), brilant
green (1 500) 1odoform (1 100) were added
Vartous pastes such as BI P were smeared on the
wound surfaces although theiwr antiseptic powers
bave been seriously questioned  All gave improved
results because the two essentials of wound treat-
ment were observed 31z remorval of dead or dying
tissue and rest  Apart from the tissue syrrounding
the track which has been killed by the mussile,
death results from arrest of the blood supply caused
by divizion or contusion of the nutrient artenes, oF
from their occlusion by pressure  Thus pressure may
come from within the imb, eg haemorrhage, -
flammatory oedema or distension by gas, or from
without—too tightly applied bandages, badly ap
plied splints and of course a tourmquet An
nsidions cruse of external pressure 18 e roll of gauze
YR S S <% —wanner
. . lry 3t
f - . r be
. ks’
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causing constriction of the enveloped hmb  Unless
this danger 1s appreciated, extensive and rrreparable
damage will be dore One has only to deal wmith
a few cases of multiple small njuries of the limbs
to realize how great 1s the temptation to use a roll
of gauze 1o the manner described, and yet we must
remember to resist 1t

The wound of the shin 1s not a danger and
therefore only the obwiously dead edges should be
excrsed Soon after the introduction of this method
of treatment, a wide excasion of shin was practised
and this mvolved quite unnecessary sacrifice of
covenng tissue  The deep fascra should be freely
excised, as 1ts blood supply 18 poor, and sloughmg
1s likely to follow, especially if tension due to
haemorrhage 18 not relieved The cisabibty due
to future hermation of the muscle should not deter
the surgeon from freely incising the deep fascia
upwards and downwards 1 order that the under-
Iying muscle should be thoroughly inspected In
dealing with muscle while every attempt should be
made to remove dead muscle, excsion of iving
muscle should be avoided In wounds seen soon
after infliction the absence of haemorrhage, when
the muscle 1s cut, and also the absence of contrac
tion when 1t 1s cut or pinched by forceps, 1s evidence
fl&at‘ %he muscle 15 dead  Within a few hours iu’m-

ample of this 1 seen mn the caso of a wound mn the

upper thigh involving the upper part of the sar-

torious muscle The blood supply bemg cut off, the
¥
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whole muscle, to its insertion mto the tiba, will
die If gas gangrene 1s to be avoided the whole of
the aflected muscle must be removed The situa
tion may be summed up by stating thet gas gan
grene will not develop In tissues m which there 1s
a vigorous circulation of healthy blood In carrymng
out the excision operation another 1mportant point
must be hept m mind If the excsion 13 made at
the distal parts first blood vessels supplymg the
trssues left behand may be cut across 1n removing
the proximal parts of the wound The orgamsms
left 1n the wound may find a suitable mdus 1n the
devitalized clistal tissues and later give rise to gas
gangrene The infecting bacilh will also develop in
blood clot although much less reacily and it 18
therefore necesstry that it also should be removed
from all recesses of the wounds of the soft parts

It 18 not alwavs posaible to carry out the 1deal
of complete wound e¢xcisions The track of the
wound may be such thit i order to give the neces-
sary exposure important structures such as mamn
blood vessels nerves &c would have to be divided.
Under su b circumstinces one should capitulate
and endeay our to make as thorough a removal of
the lacerated muscle and fascia as 13 possible
Whero compound frictures are encountered, con-
servatism must also be prictised The presence
of dead bone although 1t leads to delayed healing,
does not lead to the development of the deadly
spreading infection as does the presence of dead
muscle tissue  Only completely detached bone
fragments should be removed and doubtful frag-
ments left in position

Remosal of foreign bodies It 13 a counsel of
perfection to say that all foreign bodies should bo
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removed as soon as possible As a matter of fact,
whether they should be removed at all, and the
Tecessity for their early removal, depends on thewr
suze, shape, and character, and also on the mobi-
Lty of the part in which they are lodged and
therr probable effect on function The amount of
damage done to the tissues depends on the shape
and roughness of the missile  An undistorted rifle.
bullet 15 much less likely to cause trouble than
shrapnel balls or, more particularly, fragments of
shell casing It may quite often be observed thag
an undistorted rifle bullet lodged n the condyle of
the femur will cause no trouble, while a small shel]
fragment lodged n the bellv of a muscle will almost,
Certainly cause sepsis  If the forergn body 1s lodged
near a pulsating vessel the danger of a secondary
haemorrhage 1s very real From what has been
sad 1t 13 evadent how essential 13 the necesaity
for gwdance by X ray 1 this important problem
The prolonged searching for a foreign body or

odies 1n a recently wounded man 13 to be depre.
cated and more courage 18 shown 1 giving up ‘the
hunt’ than 1n persistiny

When the ‘toilet’ of the wound has been com.
pleted, the decsion as to whether 1t should be
sutured or left open has to be made Early expers.
ence of the results of immediate closure of wounds
m the last war were so umformly bad—due to
incomplete operation—that 1t became a rule that
no sutures should be mserted The wounds were

plain—and some days later removing the pack and
suturing thewound Insomocases,e g amputations
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prmary suture of the wound was practised with
satisfactory results One must not sacrfice use-
ful length of stump to satisfy the ambition to ob-
tan primary umon The expenences of Trueta and
others have shown us that excision and primary
suture of war wounds 1s not only possible but de-
sirable 1f the case 18 scen early and if the proper
techmique can be carried out Only experience m
the present war will show how far this 1s possible
Much depends on the nature of the fighting, the
faeihties for rapid transport and the number of
wounded to be dealt with by the available teams
Untud further experience 13 gamed 1t will be safer

to aum at delayed primry suture
Splinting The importance of adequato fixation
of the wounded part cinnot be too strongly em-
phasized During the last war, plaster of Pans
casing was not used extensnvely m faet, there was
a very strong feeling agaunst its use  Since then,
however the worhs of Winnett Orr and Trueta
hive demonstrated beyond doubt how useful a part
this treatment ¢ an play in mantamning position and
m ensuring a muth Tore comfortable means of
transport for the wounded man 1t 1s recommended
that a skin tight plaster be applied and that 1
should immobilize the joints above and below the
wounded area The case must however bo closely
:Vlltched cspecially af the excision of the wound has
29N on

[T

nlce
such
.and
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an increased watery discharge from the wound, will
oceur unnoticed and one must rely on the general
toxic symptoms—an increasing pulse rate, pale
anxious expression sweating, &c¢ The patient often
falls mto a deceptive sleep, and when wakened
shows mgns of mild dehrum If the surgeon
15 m doubt, he should refran from enclosing the
wounded hmb in plaster and use instead a plaster
of Pans slab splint or one of the splints already
described under forward area treatment
Anti-tetanic serum No matter how nsigm
ficant the wound, every patient must recerve a pro
phylactic dose of antitetamic serum If doubt
exists as to whether this has already been done,
another should be given In the case of a man
wounded for the second or third time 1t 13 safer to
give 1t 1n fractional doses, noting any local reaction
In all seriously infected wounds the adminstration
should be repeated every seventh day until the
wounds are clean It 18 only very rarely that teta-
nus wil be seen 1n the forward areas, except when
1t develops 1n a case Where the wound has been so
elight that the patient has failed to report 1ts occur
rence Insuch a case large doses, 60-100 thousand
unuts, should be given mtravenously and repeated
the folloming day Careful nursing to mamntan
nutrition and to procure rest, helped by the ad
minstration of large doses of hypnotics, such as
potassium bromide and chloral hydrate or, 1n more
resistant cases, avertin,isof thegreatest importance.
tAmi-gas-gangrene serum. How 'fax: the use
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Drugs of the sulphonamide group We hope
for very great help from this recently introduced
form of therapy, and without doubt we shall not
be disappointed Time alone will show how far the
surgical procedures recommended wall be modified
by their use It 13 doubtful however if their mar
vellous curative powers agamnst orgamsms mbabrt
g hving tissues can be expected to act agamst
orgamsms 1n dead tissue

The treatment of late cases It 15 impossible
to lay down a fixed time 1 hours to mark the pas
sage from an early to ¢ Iite case Some men have
succumbed to acute gas gangrene within twelve
hours of the reception of a wound while 1 others,
after two to three divs of complete attention,
Little or no siyn of ifection mav be present The
surgeon must therefore be gurded by the appear-
ance of the wound an1 by the general condition of
the patient W here it 19 fe [t that sepsis has obtaned
a hold the aun f the surgeon 1s still to remove
dead tissuc  to relicve tenwon and to establish
adequite lrunage Ihere cwn be no question of
suture either primary or secondary and the en
cloung, of the lunb m a plister ease will be fraught
with dinger

Gas pangrene  ismun be gathered from what
haa alrcady heen written pas gingrene was a noew
and terrtble experince 1n the last war It had to
be scen an 1 expenienced Ffire its msidions onset,
nsrapdd vl fo nt and its dedly consequences
could be apprc aated It wis at first a strange
unhnown w¢ip n and ull sorts of theories such
as copper jliting antected projectiles &c, were
Innted at It w13 some httle ttme before we appre
cted that the ifection was the result of the
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excellent husbandry of the French peasant and
that all clothmg and equpment became nfected
by the C1 Welchn This nnaerobe can only grow
m tissues deprived of their blood supply resulting
from the mnjury or from the action of other organ
1sms such as the streptococeus
Symptoms The wound shows signs of acute m
flammation It 13 red tender and there 18 shght
a1 By PN

On pa]eatmn the charactenistic crackling of the
U o -

Ladnls avton T ne o lale fram

and this state 19 followed by coma and death
Treatment The treatment 13 surgical and must
be undertaken as soon as possible Wide opemung
up of the wound track with removal of all muscle
tissue which shows signs of discoloration or which
does not contract when cut Relief of tension by
masion of the deep fascia in the part of the hmb
which shows the presence of gas should be carned
out but incision mto healthy rmuscles must be
avoided If the mamn blood supply 15 interfered
with and all the muscles below the site of injury
are dead then amputation sbould be carried out at
once The extent of the spread of gas does not
influence tho site of amputation  Tor example 1n
a case of wound of the leg with division ofr the
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knee jomnt, carrie ” ” N '
gen anaesthesia,
hopeless case T . .
packed with gauze, and only one or two sutures
mserted mto the shin to retain the dressing

Thero 1s another case of fulminating mnfection
which 15 not so common as gas gangrene In it the
Limb becomes swollen and tense but no gas can be
palpated The patient also shows signs of acute
tovaemia When the wound 1 opened up the whole
of the tissues and espeaially the subcutancous fat,
are oedematous The mfceting orgamsm 1s the
streptococeus fiecalis  Amputation above the
oedematous area must be curried out at once

Amputations The young surgeon, full of hus
tramng 1 conservative methods, will be dis
appomnted and shoched by the number of cases
which mspte of all his eare 1n the early treatment
of the wounds will show signs of spreading infec-
tion within twenty four to forty eight hours, and
at which time the question of amputation will have
to be deaded  The responstbilty of deciding be-
tween an ttempt to s1ve o limb especially a hand
and arm and the 11k of losng & hfe 1s indeed
grave  Fxperunce will help but we hnow how
fallwtous 3t < in be and no hard and fast rules ean
be given  The following considerations may prove
helpful

Lumb (1) Prothescs for the lower hmb are much
more sitistactory thin wre those for the upper imb
{2) The state of the arculition distal to the wound
{3) The generat condition of the patient  Patients
who have been badly shocked even though they
have apparently reccovered well are less hihely to
resist infeetion than those who have not been so
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affected  (4) Is the wound single or multiple? If
there are wounds of any severity elsewhere, am-
putation of the doubtful hmb should be more
seriously conaidered (5) Age Other things bemng
equal 1t 13 Justifiable to attempt conservative treat-
ment for a little longer 1n the young man than 1t
15 1n the old

Type of amputation In order to ensure dramage
and to shorten the time of operation the gmllotine
amputation was popular in the early years of the
war The exposed raw surfaces caused so much
pam, and took so long to heal, that this type of
amputation was largely given up n favour of flaps
The length of the flaps as mdicated n operative
surgery books are too long, and nothing 13 to be
gawmed by having a mass of redundant skin the
edges of which are likely to die In advanced umts,
amputation through the site of fracture will often
be possible and will be found to be satisfactory.
The faps, shaped as the avalable skan will allow,
should not contain muscle The end of the bone 13
trimmed and vessels ligatured There seems to be
difference of opimon regarding the treatment of the
mam nerve trunks Apparently high division does
not prevent the development of painful neuromata
The wound should be packed with gauze and one

. B ¥ . e

profuse oozing To prevent ths 1t 13 well to cover

the raw surfaces of the stump with thin artificial

silk, sf such can be procured, and place the gauze

superficially to this  The silk prevents adheston of

the gruze and does not interfere with the escape

of serum or of pus. Gauze impregnated with vase-
a
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hine or liquid paraffin also makes & comfortable
dressing, but oozing from small vessels 1s apt to
persist. A firm, well padded dressing 15 then applied
and the stump firmly bandaged It 1s sometimes
necessary, especially i amputation through the
upper part of a limb, to fix the bandage and for
this purpose adhesive strapping or elastoplast may
bo necessary  Fixation of the stump by splints 18
ideal, but frequently, av in the case of the thigb,
cannot be carried out «ficently  Commencing at
once and during convilescence a watch must
be Lept to provent flovion deformuty at the joint
abovo the amputation "Lhe placing of the Iimb on
a pillow althcugh comfortible must not be main.
tained contmuously  othorwise flexion deformity
very quichly develops

Drarnay and kind of draen. Dascusston has raged,
and still riges aw to the tvpe of dramn which
pernnts ot the cwougn of wound  discharges
N othe wound s lent etsedf to  satisfactory
surgicl cloinsing the insertion of a dramage tube,
whethor made of rubber gliss or perforated zine,
15 ounmceessis Whare honover an abscess has
becn openad the surgcon teds bound to preserve an
opemn tor the cgress of future discharges Jaconet,
rubbor dam n b espeondly gauze do not do 8o 88
sgeviehonced by the tuet th e when they are removed
a gush of fud tcllows wnd proves that they have
acted as n cork  \o cae dhuputes the rubber tube
as the method of drunsgc m cmpvemn thoracs,
and hence st soomscre sonable to advise that where
& cavity €rist< b drunage 4 nccessary o rubber
tubo will anxwer the purpos more «fliciently than
any other material ‘One must weigh the drsad-
vantages agamnst the advantages The rubber tube
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18 o foreign body and causes intation and even
neerosts of the structures with which 1t comes m
contact It should not therefore be placed m close
proximity to mmportant structures such as arteries,
vewns, the synovial membrane of a jomnt, bram
tissue, &¢ Even in less vulnerable tissue 1ts poten
tiahty for danger must be recogmzed and its use
cispensed with as soon as possible The presence
of a dran does not prevent the development of a
haematoma as the blood quickly clots, filing the
‘wound and the tube
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line or hqud paraffin also makes a comfortable
dressing, but cozing from small vessels 1s apt to
perstat A firm, well padded dressing 1s then applied
and the stump firmly bandaged It 1s sometimes
necessary, espectally in amputation through the
upper part of a limb, to fix the bandage, and for
this purpose adhesive strapping or elastoplast may
be necessary  Fixation of the stump by splints 18
1deal, but frequently, as 1 the case of the thigh,
cannot be carried out efficently  Commencing at
once and during conyilescence a watch must
be Lept to provent flexion deformuty at the jomt
above tho amputation The placing of the imb on
a pillow though comfortable must not be main.
tamed continuously  otherwise flexion deformuty
very gquichly desclops

Drawnay anlhind of iraan - Discussion has raged,
and ~tll rip s 3 to the tvpe of dramn which
permits of the scyn of wound  discharges
If the weamd has lent atself to  satisfactory
surgicil ddoimang the insertion of a dramage tube,
whether nde of tublcr gliss or perforated zine,
ounnecessiy Where however an abacess has
becn opened the sargeon fecds bound to preserve an
openiy for the ¢grcs ot tuture discharges Jaconet,
rubber Lim i Lespe ndly pauze do not do so as
wevilen 1y the f1 t thit when they are removed
a gush of il £ llows wd proves that they havo
acted as 1 ccth N\ one diputes the rubber tube
as the method ot lrunye n empyema thorae:s,
and hance at ~eems 1 sonal I to advise that where
& cavits «nits il dranige 15 necessary a rubber
tube will answer the jurpow more efficiently than
any other mitirl  One must wesgh the disad-
vantages sgamst the dvantages The rubber tube
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15 a foreign body and causes wmtation and even
necrosis of the structures with which 1t comes n
contact It should not therefore be placed 1n close
proxxmuty to important structures such as arterzes,
veins, the synovial membrane of a )omt, bramn
tissue, &¢ Even in less vulnerable tissue 1ts poten-
trality for danger must be recogmzed and its use
dispensed with as soon as possible The presence
of a dran does not prevent the development of a
haematoma as the blood quickly clots, filing the
wound and the tube



CHAPTER IV

WOUNDS OF THE BRAIN AND
ITS COVERING

Ir the wounds of the brain are left untreated untl
jnflammation has obtamed a hold the results to
hife and function are disastrous It 1s thereforo of
the utmost importance that theve wounds should be
treated efficientls at the erltest possible moment

It was, however found that after operation ‘bran’
cases travel badhv ind therr ewly evacuation 1s
often impossiblc  The «asualts clearng stattons
which are to de«l with such c1ses must therefore
be equipped for the rctention of a large proportton
of them for somd dav« ind even two to three weehs

The principles undalvig the tretment of bram
cascs do not differ trom thoee ulee iy stated  Sepsis
m bost pravented by carly and complete operation

Foragn matand progectiles and displaced borne—
should i posstble be removed  as should dead
bran tieme Wade exason of shin edges 1s not
neeessary but the wound should be enl irged to grve
good exposurc  Some hive advocated the turning
down of 2 wile bone flip for thes purpose, but 1n
the majority ot « 1ves « careful enlrgement of the
wound i the <hull Ty strong mbbling forceps will
be found to b <uthcunt  The rcmoval of bono
should be carty d ut by the ubbling of small bites,
rather than by the m 1o tapud and shock producing
method of cutting off lirge fragmenta by n strong
bone cutting forcops 1t 14 well to remember that
care must be takn net to further injure the already
torn dura while this 14 bang carned out Having
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made an opening 1n the shull the size of a five-
e . . SR AL

1l ol
salime solution through the catheter also helps to
wash out the lacerated brain It must be done care-
fully and systematically and requires time and
patience Rough searching for metal bodies or looso
bone 1n the depth must be avoided A probe or
ventricular needle, and very occasionally the gloved
operating finger, may be used for this purpose
When satisfied with the ‘toilet’ of the wound, the
surgeon should endeavour to close the scalp over
the exposed brain, nserting a small dram at the
most dependent part This drain should penetrate
the scalp only and must not Le 1n the substance
of the bran  Closure can almost always be obtained
by enlarging the mcision 5o as to form a shding flap
with a broad base (see Figs 10, 11, and 12) It1s
important to suture the galea as well as the skin,
and for this purpose linen or silk thread (not cat-
gut) should be used In times of stress one 1
tempted to dispense wath the time consumed 11 the
suturo of the galea, but this procedure controls

aemorrhage, gives an even tension in a wound
which has to be closed with considerable difficulty,
and may prevent & herma cercbri during con-
valescence

~ + ave .
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b1 ¢ 1 r 1 are of scalp wound,
stow &l 1 i ttly 1 sflap B=Uflap

Fia 1l jeratios concludead
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symptoms The wound may be gutter shaped or
the entrance and exit wounds may be very close
If the patient gives the history of having been
stunned at the time of ijury 1t 15 wise to presume
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Fio 12 Diagram of plastic operation for triangular
defect

that a serious 1ntracramal lesion has occurred and
therefore operation should be undertaken Some
cases will be encountered where, on excsion of
the scalp wound, only a shght brwswng of the
periosteum will be seen It has been found very
frequently that m this type of case an extensive
comminution of the mner table has occurred In
some cases a good shragram will show the presenco
of a fracture of the wnmer table, but in others
evidence will be lacking, or the taking of an X ray
plate has not been considered necessary If mn
doubt the surgeon should make a small trephine
or burr openung through the outer table and the
condition of the mnner table be ascertamned If a
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of the dura mater After removal of the fractured
bono the dura 1s inspected If 1t 13 normal in
appearance and the brain pulsates well, the opera-
tion 13 ended by closure of the scalp wound If,
however, the dura loohs muddy’, if there 1s loss
of pulsation and eircumseribed loss of elsticity, 16
should bo incised  This 13 dono by a small erucial
neision which may be cnlarged if extensive blood-
clot or lacerated brain 1s found
(¢) Drrply seated foreign bodies It goes without
saying that it would be the ideal treatment at o
primary op<rition for o penetrating wound f the
forergn bods could \lways be removed Otherwise
the oper wtion must be regarded as incompleto with
o fir gro wter ik thood of subsequent abscess forma-
tion thanf remos il of the missido has been accom-
plshed It 15 equilly true that foreign body
extriction 1o matter how dearable, as a means of
avorling those posible complications should neser
bo forced to the pomt of increasing the damage to
the ncrvous tissues ilrcady done by the penetra-
tion  Somd sy avoud ifcction at any cost’, others
better a fat tity trom nfoction than tho certamty
of perpeturting paridisis  Between these tso
schools one must «docule in the indimdual case—
always cxtract a f roan body 1f 1t can bo accom
plished without incrcwsang the damage already
done  This discus<icn applhies solely to deeply 1m
planted misales {or all agree that superfical and
easily accesstble ones should of course, bo removed
Extraction with a minet 1s the only justifiable
method applicable to deep seated bodies and can
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often be accomplished after suction of the track m
the usual method by gently shding nto 1t, to the
proper depth, a French wire nail with rounded
powt  Contact with the proximal end of the nail
is then made with a portable electromagnet which
ueed not be a weight greater than can be easily
handled, and of the foreign body 13 magnetizable
and proper contact secured 1t will be withdrawn
along 1ts own track of entry In not a few cases
the missile and bone fragments have been driven
through into the ventricle and 1n the process of
suction the cerebrospmal fluid spaces have been
sucked completely dry Many cases with opened
ventricle when treated in this way have made per-
fectjreoovenes . .

R . 1 g -

to cortical rrritation and not to interference with

the blood flow 1n the simus
Operation 1n such cases may be difficult on
DI B PR R TR

annexperienced operator A trephine or burr opern-
g should be made just beyond the fracturs, and,
with a Montmoves: or de Velbis forceps the ﬁ;a‘e-
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of the dura mater  After removal of the fractured
bone the dura is nspected If it is normal in
appearance and the brain pulsates well, the opera-
tion 13 ended by closure of the scalp wound If,
howerver, the dura looks ‘muddy’, if thero is loss
of pulsation and eireumscribed loss of clasticity, it
should be mcised  This 1s done by a small crucial
incrsion which may be enlarged 1f extensive blood-
clot or lacerated brain 15 found

(¢) Deeply seated forrign bodies Tt goes without
saywmng that 1t would be the wdeal treatment at o
priman operation for a penctrating wound if the
foreign body could alw s bo removed  Otherwise
the opcrition must be regarded as incomplete with
o far groater b hood of subsequent abseess forma-
twn than it remos il ot the misale has been accom-
phishedd It a5 cqually true that foreign-body
«xtriction no mattor how desirable, ag a means of
avouding these possible comphications, should never
bo forced to the point of increasing the damago to
the nervous tisaues already done by the penetra-
tion Some sty vord infi ction at any cost’; others
‘hetter a tatalits from infection than the certainty
of perpetuiting piralvas  Between theso two
schools one must v cwde an the indinidual casa—
alwayy oxten 1 toren body 1f 1t can be accom-
plished without aneecvang the damage already
done  Thit disiussion applies solely to deeply im
planted musales e wll agree that superfienil and
eantly accesable oncs should of course, be removed.
Extraction with a mgnet 14 the only justifiable
method appheabl to deep seated bodies and can
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cose—solution gives rise to a temporary fall \n
cerebrospinal pressure, but 13 quickly followed by
a nse above the previous level In most cises of
herma cerebri careful and frequent dressing of the
wound to prevent secondary infection 1s all that s
called for. As the reactronary oedema subsides the
hernia will slowly regress On no account shoulg
the protruding bramn tissue be ‘shaved off®
Lumbar puncture. This 1s seldom called for i
bram 1njuries, either from the dignostic or from
the post operative pownts of view The knowledpe
that there are blood cells 1n the cerebrospinal fluyd
or that there 1s an increase 1 pressure will not
carry us any farther 1n the diagrosis and treatment
than what 13 already known by the history and
physical signs, and, unless 1t 15 established thag
forther knowledge 13 likely to help, ono 1s not
Justified 1n carrying out a procedure which 19 net
wathont some xisk  Suckh sevous cases showld Yo
admitted to the resuscitation wards for obsery atiop,
as oceasionally an apparently mornbund case will
1mprove to such an extent that operation may be
carrted out later From this pomt of view also the
?ppareutly trivial head wounds ought to be care.

reduce convalescence by months

Anaesthesia. In cascs of head injury, local
anaesthesia has many advantages The addition of
n‘drenulm (4-5 drops to the oz ) controls hnemj(,r.
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proposed meiston  Cutting the bono does not causo
pan, but pressure on the dura mater, or the catch-
ing of vessels in the dura, causes discomfort Tho
mental condition of the patient and also of the
surgeon are important considerations in comng to
a deasion  If general anacsthesta 13 called for, the
ntratracheal method, which gises a free air way
and therefore dimimshes congestion, 1s to be pre-
ferred

Preparation of the scalp. In the recephion-
room # so1p soah should be apphed and the shaving
of the scalp carried out on the operation table
Previous cutting of the hair by scissors or ehippers
carmies no ady intages 1f o well sharpened ‘cut-
throat razor drawn with the lic of the hawr 13
skilfully used A trainced order]y can carry out the
preparation on the spire table while tho surgeon 33
closing the wound of the previous cse  In dis-
orientated patients the shaving should be done
after the patunt 19 under the antesthetic The
estra time tahen will more than compensato for tho
shock which follows valtint but misguided attempts
to remove hair cahed with blood and mud from the
scalp of a non (o operative apprehensive patient.



CHAPTER V

PENETRATING WOUNDS OF THE
ABDOMEN

Ix the war of 1914-18 two or three per cent of the
cases handled at the casualty clearing station were
penetrating wounds of the abdomen, but this repre-
sents only a small proportion of the total number,
as many died on the field or on the way back With
ncreasing aeral activity, the surgeon 15 hikely to
get a large proportion of the wounded much sooner,
and therefore the number of penetrating abdominal
1njuries 1s likely to merease The two lethal factors
1m this type of mjury are () Haemorrhage which
cannot be controlled by non operative measures,
and (b) Infection of the peritoneal cavity or retro

pentoneal tissue following the perforation of hollow
wiscera To combat these with reasonable hope of
success, operation at the earhest possible moment
1sessential Apart from mternal myuries, the wound
of the abdominal wall 15 also a source of ‘dangeLr,

anywhere 1n the trunk where excessive external
haemorrhage has not occurred must give rise to the
fear that either ntra thoracie or intra abdomnal
lestons have occurred Unless this 1s remembered,
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cases of this type will be mussed 1n the early stages
and treatment delay ed with regrettable results

The surgeon, accustomed to the dragnosis of aivil
abdominal disasters, wall be musled by tho absenco
of mgns, which he regarded as pathognomonie, of
pcrforn}non of a hollow viscus As the su‘mll‘mtc&

ngidity of the abdomina! muscles and even tender-
ness aro not prescnt cxeept i the region of the
wound  Within a variible time depending on the
rate of haemorrhage o peritoneal reaction does
occur this 1s characterized by a spreading tender-
ness and o positve rebound  plienomenon Al
though there miv be some increased muscular
resistin e mu- ulir gadity does not appear until
much hiter It the stemach 1s distended at the timo
of wounding and the type of mjury nilows the
cuape of its contents wiLns similar to thoso caused
by a pert rated ul o will be present  Perforations
of th ecl ndo 1t nv a rule give riso to mgns of
early pentoncal rewtion The presence or abeenco
of Liser dulness 13 ¢f no value 1n the diagnosis, nor
13 the examination t the abdomen for the presenco
of free thund Ihely to be of any help In cases
showing, an cutrin« and exit wound somo help in
the diagnosis moasy be fforded by trying to visualizo
the trach whih the miale has made Too much
rehance on this meth »d of dingnosis should not bo
mnde beeause the «curac tahen by the mrsale s not
alwasy o straght b and also becrwso of tho
varying positions occuped by tho normal hollow
siscers The aid of an atla of sectional anatomy
will very seldom Lo of value
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Radiography. Where there 1s no exit wound,
and where the entrance wound indicates that the
mssile 15 of considerable size, 1t 13 important to
obtam such assistance as one can from X ray m
vestigation The removal of such a foreign body
from the retropenitoneal space may be imperative
to prevent a fatal ending from infection, and a
Luowledge of 1ts site permuts of its surer and more
rapid removal In cases where the missile 1s small,
X ray examnation can well be omitted It 15 time

gz and the transport and pul

will only aggravate the already present shock
From what has been said 1t will be seen that fre
quently the diagnosis can only be provisional and
an mtra abdommal lesion suspected This, how-
ever, 13 enough to warn the surgeon of what lies
ahead and not only to warrant but to demand
surgieal mvestigation

Treatment Pre operatite Shock bemg, n
Imany cases, a well marked symptom, treatment by
the methods already deseribed must be mstituted
Tt must always be remembered, however, that
“Ihatevcr method or methods are used, ‘haemo‘r-

must rest on the yudgement and experience of the
surgeon On the whole, 1t will be found better to
undertake operation early, and to rely on restora;

1n the condition of the patient  Blood transfusion
13 much more beneficinl and more lasting m 1ts
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effect, 1f performed after operation If this attitude
1 adopted, more cases will be operated upon, and
the operative mortality rate will mse, but the
chances of recovery to the indiidual will be 1
creased When the patient 1s seen 1n tho resuscita-
tion ward lus general condition may appear to bo
such as to warrant operation  Merely transporting
him from the ward to the operating theatro may

upon to deil with war wounds of the abdomen
Both will be scverely ind trequently tested
Angesthesia  Ihe judgement shill, and sym-
pathetic (o operition of the anaesthetist aro of
immense value to the surgeon under warfare con-
ditions Fcr cises of chdomnal injury suffenng
from shoth g and ovvgen 18 undoubtedly the
anaesthetic of chiwe but for ats successful ad-
mumstrate nospe 0l <hill and experience are neces.
sary Fhe surgeon v daaling with a progressine,
uncontrolled hemerthigc of unknown’ location,
and specds mampuiion with as little neretso
i shoch v powaable s necessary The inereased
respiratory rate amd ~truning during induction
may mereas the rate of hiemorrhage, and a hight
anaesthen duning the bndlmg of the loops of
intestine may be productive of still greates nmck
Inthe list war open e ther following a raprd indue-
tion with «thyl hlondi or mitrous oxide, nas the
most universally empl el wnacsthesta, and 1t gave,
on the whole the bt reults Spnal annesthess
was not emploved to any (xtent and the fall of
blood pressure, which frequently accompares this
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method of ansecthesss wondd add prestly $0 x‘\w
wsk of operation 1t 1¢ douttfal s Ahe proem iy
introduced barbiturate will be frand vetat W e
the same reason For premedicatirm yorgdan o
ompopon with atropime wil) be foun 10 b e wt
reliable

Qperation  Speed 15 the hanimard ¢f aoeves,
but mast not be achieved at the vageae odgee 22,
Yandung or browmg of the teeum Wheee an
entranee of et wound 18 atuated i el e
lom, buttock or even thzh this riunt b v3cwed
efore the abdamunal wetsion 1s made T s drpe
seems to conttadiet round surmeal ter} maqoe, iy
that a ‘dirty  wound e dralt wath bed e 8 cleayy
wannd s made but the great fall of § 1 wsd pressnre
which ensues f the patirnt 18 turned after Jaginen.
tomy mabes 8 obw ranee wyrative In wess
€ase8 1615 3150 necessary to cxrine th

e woursd cagse]
PRI

IDEN BPUINg of the rctuy musle inuMl be
avouded as the musele fbres betueen the dndring

and the midline are thirchy cut off from el
blood- and nerve supplied and readily Leenme o
preyta 8 Welehst The inasion ma y be augmerted
\:Z Iransverse or obligne merson )i) 5L 3 neerseary
- . - e :
. .
e,

. T " M
45 lne gmal] ] te . ™
v Intestine apd jia
‘::;*‘;m are the parts damaged in the nmzo-
55, thix portion of the boyel muzt e
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systematically «
erther at the
1leo caecal val
the site of the wounds m some cases Besides the
bowel tself, 1ts mesentery must be carefully ex
amined for bleeding pomts The omentum must be
nspected as must also the stomach and the colon
through 1ts whole length A retroperitoneal hae
matoma 1 the region of the duodenum or colon
pernitoneum
19 dufficult
: wious that
haemorrhage 1s coming from the hver or spleen In
this case a large pack of gauze should be uged to
arrest the bleeding while the rest of the examina-
tion 18 carried out s wounds of the viscera are
frequently multiple 1t 1s better to control the
mjured segment by a Lghtly appled bowel clamp
and to proceed with the examination rather than
to repair the wounds as they are discovered Having
completed the (xamination there must be no re
examinition Handling eiuses shock and must be
reduced to the necessiry mimmum
Small intestine Hermtion of the small bowel
through the wound in the abdominal wall, although
usualls accompared by severe shock, does not
mean a hopelcss prognosis and 1t 13 often well
worth while tackling such cases as it 13 unlthely
that extensie nfection of the peritoneal cavity has
occurred
In the war of 1914 18 frequent discussions tooh
placo regarding the rehitine ments of suture and
rescetion By 1918 the general opruon was that
sumple Buture of the perforation was to be preferred
1n smtablo cases  If suture 18 decided upon, o singlo
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laser of nen or sitk thread 13 all that 13 necessary,
mserted as a continuous suture and invaginating
the pouting mucous membrane Considerable nar-
rowing of the bowel should not cause dismay
Special care must be taken when the wound of the
gut 13 closed at the mesenteric attachment The
presence of a haematoma 1nto the mesentery makes
visualization dufficult, and 1t 1s frequently necessary
to ligature the divided vessels and clear the bowel
edge 50 as to mahe sure that a perforation, if pre
sent, 1s securely closed Although simple suture 13
the 1deal method of treatment many cases will be
d where this p dure would be disas

trous on account of interference with the blood
supply If bowel 1s separated from 1ts mesentery
for more than three quarters of an mch resection
13 safer than simple suture  Multiple wounds within
a short segment of gut may make efficent suture
imposible  Very numerous and extensive wounds
may make suture more time consuming than resec
tion Extensive mnfarct of the mesentery may de-
mand resection on account of interference with
blood supply It 15 therefore a mistake to make
hard and fast rules The decision must depend on
the judgement of the surgeon

Anastomosis. An end to end anastomosis
the small bowel will usually be found to be the
most rapidly carried out and the most efficient
method  The escape of intestinal contents should
be controlled by clamps and the crushing forcegs

sh d

“ould ‘be mo before 13 comme e
tene
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called dangerous mesenteric angle need cause no
anxtety 1if this techmque s adopted One or two
PR AT paten

e

- T Wounds of the
se regarded with
urse, due to the
ents and also to

the fact that the retropentoneal tissue 1s frequently
mfiltrated by hacmorrhage and bowel contents

Infection of the retroperitoneal tissue spreads with
alarming rapidity ind hittle ¢ un be done by dramage
to prevent this fit 1l comphetion  The thinness of
the bowel wall mikes suture difficult and often
msecure It 1y quite eawy 1n the presence of a retro

peritoneal hremitoma to overlook a small perfora-
tion of the colon while brursing of the wall and
mterference with the blood supply may lead to lato
perforition  For these various rewsons prognosts
maca - D
the abe

reveal

some cascs suture of the wound will be successful,
but, 1f the leston 1s cxtensive 1f there 13 any doubt
concermng the viability of the segment or if suturo
13 doubtfully successful the mvolved segment
should be exteriorized through n separate mneiuon
add a temporary colowtomy performed In other
cases 1t will bo necessany to treat the imvolved zeg-
ment by resection and this can be more safely and
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more quickly performed by the two stage Paul-
Mikuliez method The wnter agrees with Surgeon
Rear-Admural G Gordon Taylor that resection 1
all but the simplest cases 1s the method of choice
His poneer and apparently daring work 1n the
surgery of gun shot wounds of the abdomen 1n the
last war was more than justified by the outstanding
results which he obtaned In the rush of work at

found safer than the one stage end to end anasto-
mosis method It will also shorten the time spent
at the operation which 1s mmportant 1 patients
already suffering from shock As has been said,
sepas, especially 1nfe of the retrop 1
5pace, 13 a constant dread, and therefore every
available method of treatment to combat this must
be mnstituted at once This will nclude dranage,
sera, and drugs of the sulpharlamide group
Wounds of the stomach and duodenum.
Wounds of the stomach vary mn size and 1n site,
eing frequently multiple The extent of peritoneal
solling depends on whether the stomach was empty
or full at the time of wounding They can almost
always be closed by suture Professor Wilson Hey
has shown expermmentally that 1t 13 almost 1mpos-
sible 80 to deprive the stomach of blood supply as
to causo gangrene or sloughing of 1ts walls, and even
very considerable deformity caused by suture 1s

unlikely to interfere with function Wourds of ther
duode- PR il vy

its fix
preser
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calls for careful search for a retroperitoneal pert;ora-
~ . Pl oAk Tene

1 many cases of intrapentoneal mjury the lesion
will be discovered during exploratory laparotomy
The bladder should be sutured whenever the con
dition of the patient and the accessibibty of the
wound pernit Where this 15 impossible a self
retarmung suprapubic tube should be introduced,
and the vicmty of the extraperitoneal bladder
wound drawmed

Wounds of the ver The type of wound found
n the iver may vary from 1 small perforation to
almost complete disruption of the whole organ In
some cases the wound 1s -0 extenstve that 1t would
be impossihle to prevent infection by surgical
measures 1 the track of the missile indicates that
onls the bverisinjured and if the signs of haemor-
rhage are not pronounced expectant treatment
should be mstituted  See Cuthbert Wallace and the
fate W W Wapstaffc have conclusively shown that
surgical al stention 10 most of these wounds 1s ad
visable  When the 1hdomen has been opened and
a bleeding weund of the hyer1s discovered, attempts
should be mude by mittress suture to control 1t
This howeser 1~ cften ditheult both on account of
the friability of the iver and also on account of the
difficulty of vwcoss In such cases 1t may bo neces
sary to pach the wound with gauze If the bleeding
13 4N 00ze 1t 13 better to do nothing as frequently
this wall stop when the abdomen 13 closed A slight
jaundice 500n tfter injury 13 of no importance, whilo



PENETRATING WOUNDS OF THE ABDOMEN 63

an icterus, developing later 1n the case, 18 of grave
sigmficance and indicates sepsts

Gun-shot wounds of the hidney. All grades
e .- . 4 mvbann oo d senntinn
' 1d
. 1
lilum 13 1jured or there 1s extensive laceration of
the body of the hidney should nephrectomy bo
undertahen Usually 1t 13 enough to exaise the
Pparetal wound, expose the hudney for examnation,
and control haemorrhage by pack or suture Very
frequently the kidney imjury 1s accompanted by
lesions of a hollow viscus, the treatment of which
1s much more urgent

Retroperitoneal haematoma In quite a num-
ber of cases, after the abdomen has been opened
and explored, the only lesion found will be a retro-
peritoneal haematoma Attention has already been
drawn to the umportance of looking for a dden
perforation of a hollow viscus m these cases, and
the surgeon must not rest until he has excluded
such a Jesion If none 1s found, no attempt to deal
with the haematoma should be made Theoreh';

tissues, and any attempt to do so prolongs the

il .- - a~ehanl © Tha chance

2,

»ne

st

2d

may be dealt with at'a later dat::
Abdomi B

Shock 18 an
early and prominent symptom in wounds of "
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class, and the mortality 1s ligh Increasing expert
. v i 14

counts for many of the late deaths m those who
survive the mitial loss of blood and shock When
LI *orar v

whether the abdominal cavity has been perforated
or not The ngidity due to a chest injury 1s not so
constantly munt uned as 13 the ngdity of pert
toneal wrritation  During the abdominal examna-
tion 1f the hind 13 hept moderately firmly apphed
to the ablommnal wall a distinet lessemng of the
muscuhie rigthity will be appreciated  This 1s not
maint uncd for long but 1s enough 1n some cases,
to eatablish the diignous  If doubt still exists,
cxploration must b carried out

Treatment A u rule the approach should be
by the tharaac rather than the abdominal route
The parict1l wound 15 «vased and enlarged along
the coursc af the rits downwards and forwards
The pleural cavity 1s opened up and flud blood
removed by suction  The ragged wound of the
diuaphragm 13 v i« | and enlarged and a very
satisfactary - ' -
munal viseor
the injurzes t .
the dinphragm 13 < <ed using small curved round
bodied meedles < iriving fine nterrupted linen
sutures The pleuril c vty 13 then dealt with in
tho manner discu~se { 1n the followng chapter.



CHAPTER VI
PENETRATING WOUNDS OT THE THORAX

ExpertencEs 1 the last war 1n base hosprtals and
casualty clearing stations led to the erroneous
opinton that a ‘ chest’ wound was the most favour
able of all the various types n that a large number
recovered with no greater risk than an empyema
urther experience at advanced dressing stations
or regimental aid posts cast considerable doubt on
this opimon, but the true mortality of thoracic
wounds can be gauged only by examnation of the
dead on the battle field Mr K M Walker quotes
Banerbruch who found that out of three hundred
dead exammed on the battle field 37 per cent
showed chest wounds 'The obvious conclusion 18
that a large number of chest wounds are 1mmedi
ately fatal, nor 1s this to be wondered at when one
considers the large and vulnerable organs and ves-
gels contained within the thoracic cavity Under
the cond. s e
some of
long eno .
under the observation of the surgeon In spite of
the advances made 1 recent years in civilian thora
cic surgery, and the hope that theso would prove
successful 1n many cases of chest injuries due to
warfare, we must realizo that the derangement of
function of heart and lungs followng the formation
of a large operung 1nto the pleural cavity 1s fatal,
due to medistinal swing  The only treatment pos-
s1ble 1n such cases 1s to pack the wound with dry
gauze, using shin sutures to mantam 1ts positio
3
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and to apply ant1 shock treatment The patient 18
usually distressed, and to combat this, morphia or
omnopon should be freely given Continuous oxy-
gen admmustration by the BL B Mask, under
supervision, also promises to be of very great help
1 this type of case

Less severely wounded cases If the patient
has survived the mutial haemorrhage and shock,
sepsis, 08 1 wounds of other parts of the body, 18
an ever present danger and m order to combat its
development certain measures must be instituted,

It was found thit most patients with punctate
entrance and exit wounds whether due to bullet or
small shell fragments recoyered without operative
measures but one and 11l must be carefully watched
There myy be hittle or no haemorrhage If the
haemothor 1x does not reich higher than the mipple
lne and dots not <how sins of ncreasing, no
anxiety on the scorc of hnemorrhage need bo maimn-
tamed  If however the temperature and pulse do
not subside or tend to increase 1f there 1s merease
n respiratory distress or if the patient shows an
anxious exprexsion then sepus must be suspeeted
and by the use of the cxploring synngo, flurd re-
moved for by teroloacal examination A erimson-
purple colour of the troth in the barrel of the syrnge
and a foul edcur ¢t the flud are sufficient proof
of anaerobse mitction A negative finding 13 by no
means nfalbble Pecwse scpas may develop 1n
1slands or arcas cf the ddot or flmd which are not
tapped by the needle Inerease i pneumothorax
or development ¢} resonance in previously dull
areas should muke one suspruous of gas wnfection,
and af, i such s other sy mptoms ponting
to wfection are <uthuently promnent, operation
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should be undertaken without waiting for bactero-
logical, confirmation  In no part of the body does
toxaenua of gas gangrene develop so ripidly and
%0 fatally as 1n an infected haemothorax  In cases
of kmited non infected haemothorax, treatment by
aspiration 13 unnecessary as the flud 13 usually
fauly rapidly absorbed ™ If the haemothorax 1s
large, aspiration may be required to relieve symp
toms of distresced resprration, even though no i
fection 15 present  Fresh bleeding very rarely, or
serous effusion, may cause wereased trapleural
Pressure which will call for treatment Aspiration
should be done slowly and no more flmid removed
than 15 necessary to make the patient comfortable
If urgent symptoms recur 1t 18 probably best to
Operate at once Make a large operung m tho chest
W‘_alil, clear out the pleural cavity, control the source

ment by air Between the two types of cases de
scribed there exists a farrly large number 1n which
decision as to treatment 13 fraught with great duffé
culty and anxiety
Operation The late Professor John Anderson,
80, clasufied cases requing operation as
follows

1 Wounds caused by large uregular fragments
of high explosive shell which have lodged 1n
the thorax These nre almost always asso
ciated with (a) open ‘sucking’ wounds of the
chest wall, and” (b) infected fragments of
clothing carried 1n with the missile

2 Tangental wounds of the thorax enfilading
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a
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ex1t wounds are explosive in character

Discussion of the extraordmary varation of the
lesions which occur in the thoracic viscera 1s not
necessary here  Suffice 1t to say that they may bo
extraordinanly simple and e19y to deal with or they
may demand greit shiil and dextenty combuned
with ample courize on the part of the surgeon
Immediate fatal hemorrh e a9 the result of re-
moval of a luge prece of shell from the root of the
lung need not deter the surgeon heen to accept s
responsibilities from tickhing the next apparently
simular case The heut 1s well as the lung, has
shown it~ lt to be tolerint of mimpulation Foreign
bodicsan the wall or c1vity of the heart have been
removed wath wenderful ¢ 1+ and success

X iy phites t1h n both an the antero postenior
and Literal s supplemented where thought ad-
vintble by sterens opic views are essential beforo
operatt nfor ke alization «f foreign bodies, and to
mehicate the extent of bony damage

Chowe of anacsthetics Many cases can bo
done under | ] inwsthesn by mfiltration at the
ate of in st in Ly the blodhing of several inters
costal merves v delow the sito of entry  If
rgeneralant sth Ui andicated 1t should be given
by the mtretr o bl mcthed  In no branch of sur-
gery 13 the «l wot ¢ aperition between surgeon
and anacsthetist « wwntnl  On one, just as much
as on the other o wy the success of tho operation
depend  Thoade s v quuct inductton, absenco of
trauma to the upxr ur passages, control of the
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11 e afn omeaca

the surgeon must do all 1 his power to avord
unnecessary trauma and must inform the anaes
thetist n adrance regarding the stages of the opera
tion  With the help of an evpert anaesthetist
exploration of the chest causes the surgeon no more
anxiety than does exploration of the abdomen
Technique of operation The maston will fre
quently be decided by the site of the wound This
will be treated according to general prmaples by
excsion of shin edges lacerated muscles, and com
munuted mbs  Access must be adequate and this
may be attamed bv ntercostal incision without
removal of lengths of normal mbs  The use of an
efficient 11b spreading retractor 1s essential If the
missile wound 1s situated over the scapula, or 18
hugh up 1n front of the chest a separate mncision
through the stxth or seventh space will be required
to give efficient access  Blood 1n the pleural cavity
should be removed by suction af available, as this
method causes less tranma and 13 more rapid than

embedded 1n the spine 18 removed, and the bed
cleancd by gauze or spoon The wound m the chest
wall 13 now completely closed by approximating the
separated mibs, holding them 1n positron by mter-
rupted sutures of strong catgut prssed through the
mtercostal spices above and below the wound, an

tied after all havo been anserted It 1s not necessary
to stitch the pleura, but the overlymg muscles and
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shin must bo accurately approximated to ensure an
arr tight wound Fluid which accumulates in the
pleural cavity during the first day or two should be
removed, either by an air tight dramage tube mn-
serted through a separate wound with rescction of
one inch of nb at the lowest part of the pleural
cavity and led under flmd 1nto a bottle by tho bed-
side, or by repeated asprration during the first days
of convalescence  As sepwis 18 4 danger the former
method 1s preferible The tube should enter the
pleural cavity only for v short distancoe so as not to
nterfere mith expinsion of the lung It 18 1mpos
siblo to state how long the drunage tube should
remain 12 sitx Much depends on the amount and
nature of the discharge and on the rate of expan
sion of the lung which ¢in only be estimated by
repeatcd X 11y eximpmation  Attempts to expand
the lung Ty rucin, the intratracheal pressuro at
the «nd of the Hp ration <hould not be attempted
Immeditely sfter ypratn oxyvgen therapy n the
mest smtatle aoulible fam should be instituted,
and 1 Mo transtuson ven when the general
cenditim of the piticnt 15 pood wall be found to
acedderste omal « enee The following report by
the hto Johin Anders o shows how successful this
treatment s in~aventy four eases treated by him
ata Cianalty Joring station in France from £ Apnl
1915 to 2 Tane Dils

Wounils t | twill n t «peming pleurs aro not
melud < an th b

Total nun | bttt with penttrating Cases
wound of |t 4 1 theoccurred mpre
operation w r 1) 7

Caused L 6l ¢ 17

Caused by | 11 bomb &c &7
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Operative procedure in

Number of these cases with multiple wounds

Cases with wounds of thorax and abdomen,
mvolving and requinng suture of dia

phragm
Cases with foreign body lodged mn lung or
chest cavaty
Foreign body removed
The majonty of cases were operated on
between eight and twenty hours after wound
mg

Pesults

Cases evacuated to Base apparently well
Dg at Base (sub phrenic absccss and
k)

q ] of empy

at base and recovered

Under treatment {one with sccondary
drainage for C! Welel 11 and strep fec
tion)

Died at casualty cleanng station after
operation

Analsis of Deaths
Chest and abdomen
Pentorutis
Septic lung
Infection of haemothorax caused by haermo
Iyzing streptococeus maultiple, . and E
bullet (No other caso of strep H found)
Pure chest, shock E and E bullet, involv
ing lung and root of neeh
Both chest cavities and cervical spine
One German prisoner went to base with
open thorax, local

55
34

20

17
14

44

96 o

Remarks Thero was an unusually largo proportion

of shell wounds and of chest abdominal injuries

Most of open thorax cases arrived with temporary
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suture and travelled well to casualty clearing station,
when compared with purely abdomumal cases, who
travelled badly Nearly overy caso required aspiras
tion, some 81X or 6even tirnes

Prevailling infection, CI 1 elchn

All except two eases remained closed and required
no secondary operation (xccpt aspiration '

Septic haemothorax W hen septic infection of
a haemothorax occurs operation becomes 1mpera-
tive If the general condrtion of the patient 1s good,
operation on the hnes above desenibed should be
carricd out  In<onu cises deteroration 18 so rapd
that any extensive operation is ikely to end fatally,
and under thes conditions rescction of one or two
inches of the Gghth or minth rib in the posterior
axilliry bne with v icuation of flind and the -
stitution of doscd drunige should bo performed
under loc i snhiltration anacsthesia It 1s to be
remombered thit ~ metimes the diphragm will be
found to cc upy 2 very high position 1n this type
of injury and 1t vy sy to enter the abdomsnal,
st of the tharua ity Should this unfor-
tunately oveue  the diaphrigm s smmediately
closcd by suturc inta <« tion of the rib above and
more postoricrly s romoved

Irrigation of the pleural cavity. This should
not be carnie L cut 1t the time of operation, but it
18 of salue wlion  invalcwcence has become estab-
Iished It sh ul'l be instituted cautiously owing to
the possible [1cwen ¢ «t a broncho pleural fistula
Decimon a3t wlt b «f the various methods of
carrying out 1t e 1ton wall be influenced by the
expertence of th 1n ltsadual surgeon i charge of
the case

Breathing exercises The introduction of this
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form of treatment, under shilled supervision, has
done much to hasten convalescence 1n empjemn
o ’ nd 15 applicable
wounds They
" patient can bo

persuaded to co operate
Surgical emphysema Some degree of surgical
emphysema occurs 1n most cases of penetrating
wounds of the lung As & rule 3t remains localized
and 13 of no migmficance In a few cases, however,
1t spreads over the whole body and may prove fatal
In such cases 1t 1s advisable to open the pleural
cavity and to separate the injured adherent lung
from the chest wall



CHAPTELR VII
WOUNDS OF JOINTS

Ix the early days of the last war wounds of jounts,
particularly the knee joint gave most disheartening
results The same sud story of sepsis amputation,
and frequently death had to be recorded 1n almost
every case, and only occasionally after & long and
stormy convalescence was the pitient left with an
ankylosed jomnt The Iite Sir Henry Gray im
medmtely becime mterested i the problem and
with s s encrgy und igenmty began to deviso
metbods ta impreve these results In 19156 he laid
down a hine of tre itment which materially changed
the unfiycur ible prognosts and saved many useful
jointy

Wounls f the hnce jont are moro frequent, and
hable to bo i re divastrous in their consequences,
than these f any «ther jomt Therr treatment
thercfore recetnv s first ittention but the principles
can be v Lypted t oy other jomts The great improve-
ment 10 the resnits was due to thorough treatment
dunng the pre mtluumators stage and to careful
fixation dining trinspert  The evil effects of trans-
port are mumtc 1y greter degree in wounds of
tho hnee 3 mt t] i most cther types of wound

Types of injury  ( cmmon types of injury may
be summarz | 4] wa

1 Cascs of «tfuu n without lodgement of the
projectilo 1n ti )t (4) in which 1t 19 uncertan
whether the 3 it « ity has been traversed or
whether the 8yr vl membrane haa been merely
brsed, (8) 1n w!i h the xynovial cavity has been
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traversed by a nfle bullet without mury to the
bones In connexion with myuries of this class the
frequent association of effusion mto an mntact hnee
jomt with fracture of the shaft of the femur must
also be kept sn mund

Treatment  Cases 1n thig class should be treated
expectantly by complete rest with moderate exten
sion  If suspicion of infection arises the jont
should be tapped and the effusion exammed bac
teriologically ~ If the infection seems to be mild,
Tepeated tapping with the admmstration of sul
phonamides may be tried under close supervision
but usually 1t 15 better to open up the joint freely,
wash out thoroughly with a salne solution, and to
close the wound carefully agam

2 Retained missiles (a) Mhsale within the syno
vial cavity (b) Missile retaned in the articular
ends of the bones

Treatment (a) If the retamed body 13 a nfle
bullet and the superficial wound 1s small 1t may be
left for g few days the jomnt being meantime 1
mobilized but the better plan 1s to arrange for its
removal as soon as possible Fragments of shells
or bombs must be promptly removed

(5) Mussiles umbedded 1n the bones Rafle bullets
80 sitnated as not to wmterfere with the movements
of the joint need not be interfered with at an early
"itagﬂ' ;I‘hEy may do no harm and 'l_mve frequent}y

- ~ - ~‘o

18

d
body must be removed by the shortest and safest
route Thismajy bo by the oryginal wound althou
sometimes the skiagrams may indicate o sh
route but as tho bed of the mussi's 2 rert
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1nfected, no advantage except that of direct access
13 pained by a special incision  As the extraction
m Pran VLS e e

utere v

3 Open wounds of the yoint  Cases in which the
synovial cavity has been more or less widely opened
without, or with only very shi bt damage of the
articular surfaces  On admission the hmb should
be fixed 1n & wwtablc splint and the patient sent
for X ray examuinitinn ordcr to locate any foreign
body and to 1scertun to what extent 1f any, the
bones have bien njured  On transference to the
operiting theatre the splint <hould not be removed
until the | itient hs been inaesthetized

Fres w fo anic The primary object must be
to ~evure asepaix il the surest and quuchest way
to obt un this 14 to «\ 15 the wound completely, 1f
posable cn mi w nl with o scalpel  When this
hasbeen o cmph had alb used instruments, towels,
and ploves <b ull ke & arled and o fresh outfit
empleved  AILEE Wl o]t <huld be removed from
the jont cavity it r tlus purpose a Higgincon's
BYHNEC press ishy st nilzed by boling and hot
saline arc used  \nv i ¢ f <hrapnel in the joint
must be Rouglt { v if 1 ceswary mahing a kecond
merston for ats r n il Faory offort to close the
svnovialmemtru 1 1w made ason this depends
the future functs  t the jont  This s not always
posable, but 1t} ijra patells pouch 19 Joosened
from 1ts upper an | intenor connevions and pulled
downwards, enoupt tisue will frequently be found
to accomphsh this  Druiming of the external wound
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for twenty four to forty eight hours down fo but

not anfo, the synovial cavity may be emploved of

there 15 doubt regarding sepsis On the completion

of the operation the hmb should be fixed mn n

Thomas s splnt shghtly flexed and should be hept

\gder the supervision of the surgeon for a few
ys

4 Cases shouing extensice njury to the bones Tho
majonty of cases showing extensive comminution
of the bones or a T shaped fracture of the lower
end of femur or upper end of tibia can rarely be
saved and primary amputation 13 frequently ad
visable The severe constitutional symptoms which
follow septic absorption from the injured spongy
bone make this type of wound particularly danger
0us When a communuted fracture of the patella
has occurred the fragments should be removed en
masse with the wounded soft tissues It 13 not
advisable to leave a part of the patella_even though
1ts b}ood supply seems intact through its attach;
msmb b aL - Z

encouraging late results reported on excwsion of
fractured patella mn crvil practice the operation can
be undertaken with increased confidence In some
cases of mjury to the lower end of femur or upper
end of tibia 1t may be possible to perform resection

As little bone as posaible should be removed—only
what 15 sotled and badly comminuted At the same
time free drainage must be obtained At the end
of the operation the joint should be packed hghtly
with sterile dry gauze to control oozing and the
gkin wound closed by @ few interrupted sutures

Two or three days later the pack 13 removed. and
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1f conditions are satisfactory, the wound 1s sutured
without dramage

Treatment at advanced units. From what has
been said tho necessity for complete fixation of the
jomnt, evenif injury 1s only suspected, wall be appro-
ciated by all who have to handle such cases  The
regumental and field ambulance medical officers will
contribute 1n no small measure to the ultimate fate
of the joint by ensuring adequate and comfortablo
splintage, and by expediting the transference of the
patient to the operating centre as scon as posaible
As the patient vers frequently suffers o great deal
of pain morphit should be freely gnven

Treatment of case where suppuration has
already occurred \Vhere treatment has been
delaved for & few davs on aecount of impossibility
of evacunrtion «r where m spte of surgieal treat
ment scptre arthntis develops the surgeon must
realize thut th problon s scrious and the prognoss
grave  Attempts at deanage by the msertion of
rubber tubes ant  the jont will almost certanly
fml  Adequate dranaee by this method, even if
followed by fre juent flushings of the jont eavity
sith antsep 1) 5 as ampe sseble owing to the seseral
compartmients f rmed by the contour of the bones,
cructal b sments i 1 wvnovial fnnges Long inc
gionson « whside fthe patcllainto the jomt casity
should be myl N\ druns or packs should be
wnserted the w on s hong rn\(rmFb_) a simplo dry
dreasing and the paticnt cnpeouraged to move the
jornt voluntariy v« after operation ag possible
Passive movar  nts must not be undertahen  This
treatment wosr mmended by Willems and good
results were ol tuned  If 1n spite of this treatment,
toxic symptom« perwist a transyerso or flap incision
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thould be made followed by resectron or after free
division of the lateral and cruciate ligaments by
packing and fixing the joint 1n nearly full flexion
1 a specially made sphnt  In some cases the ques
tion of amputation will have to be conudered and
we must be careful not to postpone this decision
until too late The surgeon must always remember
that his first duty 13 to save bfe and that theskallof
the prosthesis manufacturer has deprived amputa
tion of much of 1ts dread and disability

Wounds of other joints Shoulder joint If the
articular surfaces are shattered hmited excision
with free dramage preferably posterior should be
carried out The arm 1s fixed 1n 60° abduction and
15°1n front of the coronal plane by abduction frame
or by a plaster of Panis spica  In cases showing less
extensive njury to bone treatment of the flesh
wounds followed by adequate fixation will give
good results even though the jomnt cavity has been
opened and the escape of synovial flurd noted

Hip joint Qwing to the extensive mjury to sur
rounding soft tissues the shock accompanying
mjury to the hip joint was very frequently pro
found and the mortality rate was high Operation
consists of the exaiston of the wound track and
vorane 1 F L £ e wtndband nf tha fom e Thia

moderate abduction etther in plaster or m an abdue
tion frame

Trist and elbow jornts Lamted excision 1s ad
visable 1n all severe cases where the bones have
been shattered but where the mam vessels and
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nerves are mtact In the hope of a firm ankjlosis
as little bone as possible should be removed, but
evena ‘flail’ joint 13 better than an smputation  The
1oint should be immobilized 1n the position of choico
—dors: flenion n the case of wnst jont, and at &
right anglo 1n the case of the elbow.

Anlle joint and tarsal joints Wounds of the foot
and ankle joints frequently do badly on account of
the dufficulty in obtaining free dratnage In tome
crees & modified resection of the injured bone may
be successful, but 1f the mjury 15 extensive 1t 13
better to perform amputation through the lower
third of the leg



CHAPTER VIIX
OTHER SPECIAL INJURIES
L. THE VERTEBRAL COLUMY

SneLe fracture or fracture dislocation of the verte
column, which may oceur as the result of

EREmY action, wyll not be discussed at length apart

I stressing the importance of care m handing
22 transport gr there 13 & suspicion of vertebral
colatmn myyry extensive examunation should not be
farmed out ‘The patient should be transferred to
2 stretcher with the least posaible disturbance

¢ care to support the shoulders buttocks, and

lower tmbs I the cervical spme 1s mvolved the
Patient 13 to he placed on his back with a small
PUlaw or roll of clothing placed under the neck and
shoulders to mantain extension In thoracie or
Jombar injuries the patient 13 placed face down
Wardy, the upper part of the hody bemg rased
slightly on & prllow

Gun-shot wounds of the spinal column,
accompanted by paralysis mve rise to such an over
Pawenng sense of hopelesness on the part of the
surgeon that he may well be pardoned for tachling
Such o case 1n a half hearted manner He must
tomember, however, that the paralyss may be due
to concussion and that complete recovery mav
erentually take place There are no sure s1vms to

tingmsh between paralysmy due to concussion,
and that due o irreparable ‘damage of the cord, and
therefore even o Temote chance of the restoration
of furniction must continually stimulate um +
further endeavour Clean through and *

A
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bullet wounds should be treated on the samo Iines
as sumplo fractures Good antero-posterior and
. RS 1 - —4 =) foc m mmmn wian,

out by an expert neurolomst

Operation on the vertebral column should be un-
dertaken (1) if X-rays show displaced fragments of
bonoe or the presence of a piece of metalin or near the
spinal canal, (2) when svmptoms of paralysis have
developed a short time after the inflietion of the
injury, indicating that this may be due to pressure
from blood-clot (vvmptoms of cord involvement
coming on at a later dite and due to mflammatory
changes will not be rehicved by operation) , (3) when
pun due to presnre on nerye roots, 18 excessive.

In Crees suftorng from lacerated shell wounds it
19 neceary to exase the track i order to ascertamn
the prosense or otherwise of o cord lesion, even
though dmically ot 15 suspected I posable, the
operition st ould be carnied out under local infiltra.
tion anwsthesiv This allows the patient to ho
pronc cluniates  pospurators diffieulties, and
marhedly lowens hacmorrhage A set laminectomy
should be wvouded  the laminae can usually be
mbbled away and all obstruction to the easy re-
moral of fragments xhonld be removed before any
attempt v made to bt them out  If this principle
18 not followed furthe r injury, to dura and cord will
result  If the durs has been opened, attempts
should be made to dow 1t but this 1s very often
ampossible Do nding on the extent of tho injury
and tho efliciency of the operation, the surgeon will
decdo whether 1t will be kafe to suture the muscles
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anba o ok o 1 em aat il aned hay anbifia Al

AllRL=Cd1e  1ne Juesing did aiul veas s
Eatlents suffering from spial injuries present peett
ar difficulties, and these are aggravated m the
presence of paralyms The greatest cars must be
taken to guard agawmst two complications, namely,
{1) pressure sores, and (2) cystitls
1 Pressure sores In spite of mcessant care on
the part, of the most capable pursing sisters, pres
sure sores will develop 1 many cases The surgeon
must see that the splint or plaster does not cause
undue pressure at any one poms, and he must be
prepared to modify or even abandon this method
of treatment 1f sores threaten to develop
2 Cystirs In epite of every care mfammatory
changes m the bladder will take place 1n cases of
spinal cord lesion as the result of the upset of
bladder function It 1s the duty of the surgeon to
try to control the infection and to prevent 1ts
spread to the kidneys The muscle of the bladder
wall passes through various changes subsequent to
the paralysy For the first few weeks 1t 18 flacad
and mcapable of contraction Later there 1s some
degreo of muscular tone and reduction of bladder
capacity, and finally there develops the stage of
automatic and, of course, unCONSCIONS, evacgaht‘n:,

by cathetenization whuch should be repeated at 1n-
3 a
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the last war, the fact that various methods of treat
ment were recommended at different times shows
how unsatisfactory each was found to be

1 Requlor catheteri-ation 'This 1s 1mpossible
during heavy fighting or at other times durng
transport Stmet aseptic techmque must be mamn
tamed, but 1 spite of this the repeated and
unavoidable wrntation of the urethral mucous mem
brane ultimately leads to a urethritis and cystitis

2 Continuous catheterr.ation  This 18 carried oub
by an indwelling catheter which should not be
placed 1n a urmal but connected to a bottle con
tawung a weak antiseptic at the bedside by means
of long rubber tubing Urinals are difficult to
cleanse and dismfect and the danger of nfection
through the citheter 1s considerable The catheter
should be changed every thud or fourth dey and
the bladder washe 1 out daiy with weak antiseptic
lotion  Urethritis 15 an mevitable sequel

[3 Stprapubic cysiotomy A de Pezzer Cft!]ﬂe:

ltudble melh 1 1s undue distension of the blduuel
cannot take yluce (ystitis 13 mevitable, but can
be controlled 1v lavage through the catheter and
the use of sulj hapyridine
4 Manual ¢ mjres 10n of the distended bladder 13
d only to be d d It 1 uncertain
and dangerous

II INJURY TO PERIPHERAL NERVES

The surgeon will be impressed by the number of
cases 1n which, although the nerve 1s n the wound
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track 1ts continuty has not been mterrupted T
e
g;'sznll};t:b Wil be brused and 1t 18 lm]’):)uxblc to
nmds: ﬂ]e degree of njury to the axis eylinders
oty e sheath In sucl: cases the nerve should
ouched leaving to future des elopment the

201900 a3 to whet
ot o P_er resection will be necessary or

1 wll often
:Ogﬂher ar

€ fine huen or stk sutures d

passed through the

:::331 tl]2\0 attempt nt elaborate suture sho’éld be
the fin dx: am of the operation bemg to facilitate
Deges g of the nerve ends at the operation of
healedmtm undertalen later when the wound has
af Reports from the Base mdicated that m
m:‘v cases this mmple procedure resulted 1 a

oration of function without further operation

Ul INJURY TO THE MAIN ARTERIES

2 In wvar surgery the mawn blood vessels assume
A'ere Jmportant role than they do mn civil surgery
bpﬁn from the danger of immediate death from
lecding there are the most umportant questions
of the witality of the muscles tho development of
massive pangrene the sprend of infection part:
cularly of the gas gangrene type and the nsh of
Secondary haemorrhage It 13 therefore essential
that cariy in the treatment the possibility of injury
to a big artery should be looked for In some cases
1t will bo obvious from the position of the wound
and from the history of excessive bleeding that
Imury to an important blood vessel has taken place
In other cases bleeding will have stopped and the
diagnoss is more difficult  Absenco of the pulse
distal to the injury will often make one susmear
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but m the lower mb this test 13 not always con
clusive Excessive cramp like pamn and board likke
ve eo N g

jury, loss of heat and a stocking’ anaesthesia
will frequently be found In other cases the vas
cular lesion will be found only when the track 18
explored

The arteries which cawuse difficulty are {g) the
poplileal artery When hgature of this vessel 13
called for the collateral circulation 1s so poor that,
in the majority of cases gangrene develops withm
two or three days In cases where this does not
occur, the 1schacmic fibrosis of the leg muscles and
the trophic changes m the foot are so extensive
that the hmb remams functionless and, later,
amputation has to be carried out

(b) Postertor tiral artery Similar although less
extensive changes such as those which result from
mjury to the popliteal artery follow occluston of
thig vessel Owmng* N
the accompanying
comitantly injured .
field 13 obscured making hgation difficult and
tedious

(¢) The gluteal artery 13 frequently mnjured 1n
penetrating wounds of the buttock Emerging from
the pelvis above the pynformus muscle, 1t m
medrately divides mto a superfieial branch which
supphes the gluteus maximus and a deep branch
which hes under the glutens medius and agamn
dinides 1nto two termimal branches It will be
readily understood how difficult may be the control
of haemorrhage in m)ury to this vessel, and, further-
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more, the danger of death of the large muscles
supphed by 1t, with accompanying gas gangrene,
explains the apprehension with which the surgeon
approached these cases, particularly in the early
months of the last war

(d) The femoral artery Injury to the femoral
artery may prove fatal within a few minates from
loss of blood, but if the haemorrhage 13 arrested,
or, if the vessel 13 only partially divided the loss
of blood may not be excessive After hgature of
the femoral attery the collateral eirculation 13 estab
hshgd farrly rapidly and efficiently so that 1f the

- -

the profunda branch may take place apart trom

-

these vessels does not present great difficulty, and
the collateral circulation 1s good

(f) Brackial artery Injury to this artery 1s fre
quently accompamed by injury to the median and
ulnar nerves The collateral circulation, estabhshed
after bgation depends on the extent of mjury to
the surrounding parts but 15 often poor and the
danger of gangrens 13 considerable

Treatment, Treatment consists of ligature of
4 RIE TR SIS N § v anAd famth o

were made to re estabusu Lue Loutidiuity v buu
divided vessel Silver tubes (Tuffier) and ewrcular
suture, when the dinded ends could be brought
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glv::n for the establishment of a good collateral
arculation  Ligation of the accompanying vei
order to prevent the development of gangrene was
advocated by many ncluding the late Sir George
Malans, whose great interest in and wide experience
of the diagromis and treatment of blood vessel
mjurzes, and lis widely recognzed sound judge.
ment compel the greatest respect and consideratton
The experience of one individual 1s so hmited that
an expression of opinion 13 unjustifiable, and only
1mpressions can be recorded The wrter did not
feel that ligature of the accompanying vemn was an
mportant tactor 1n the prevention of gangrene or
of the spread of sepsts but in discussions on this
point he was generally 1n a minority

Contusion of arteries When the track of a
mmssile passes close to a vessel the wall may be
brwsed but not divided In those cases careful
examunation for pulsation distal to the bruised area
shonld be made at operation as frequently the
tunica ntima and media will be found to be rup
tured and ntrasvascular clotting will have taken
place The rish of secondary haemorrhage 18 very
great, and resection of the affected segment should
be undertaken at the primary operation If 1b 1s
felt that the lumen 13 not completely occluded, 1t
18 better to leave the vessel intact 50 as to allow
of the formation of a collateral ewculation, and to
1nspect the vessel carefully at the first dressing, on
the second or third day with a view to resection
if the previous dhagnosis 18 confirmed
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Secondary haemorrhage. This usually occurs
& weeh or more after injury, but 13 an ever-
present danger so long as the wound 13 unhealed
and sepsis 1s present It may occur as a sudden
massn e bleeding or a warmng may be given by one
or more small haemorrhages In either case treat-
ment must be prompt and should consist of double
Lgature of the vessel at the site of injury  This, 1n
the p of oed g lations, may be
difficult, but should be done whenever possible
Linen thread and sik are more reliable hgature

appomung results, as haemorrhage 1s likely to recur
as soon as the collateral arculation has become
established In some cases, however, 1t may be the
only means of stopping bleeding and therefore mn
these 1t must be carried out
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Abdominal wounds (pene
trating), &
anaesthesia mn, 56
haemarrhage, arrestof, 57
mortality from, 53
operation, 57
physical e1gns m, 54
radiography m, 55
symptoms of, 53
treatment of, 55
Abdominal thoracie
wounds, 63
shock 1n, 63
treatment 64
Adrenalin  use with local
angestheties 51
Advanced Units 1
abdominal wounds at, 21
blanket adjustment at
79

blood transfusion at 12

chegt wounds at 21

dressings at &

drug admimstration at 4

flud administration at
10 11

fractures at 12

fractures of elbow joint

fractures of femur at 16
17,18 19

Iractures  of forearm
wrist,and hands at 16

fractures of humerus at

14,1
fractures of leg bones at,
20

h at

hot arr baths at, 9, 10
Jont wounds, 76
patn, relef of, 4
shock at, 2
sphints, application of, 12
splints (Thomass), ap
plication of, 16-20
stunulants at, 12
warmth at,
wound treatment at, 5.
Amputations, 40
dressmgs for, 41
gas gangrene 30
guillotme, 41
in munes to ankle jont
and tarsal jomts, 80
1 1njuries to lower end of
fernur and upper end of
titua, 77
Anacsthetics
ocal,
1n ehdomunal wounds, 56
n brain wounds, &.
1n shock cases, §
1n spinal cord injuries, 82
in thoracie wounds,
Anastomosmis, intestinal, 59
Ankle )ount nuries, 80
Anti gas gangrene serum,
37

adrenalin n

Antiseptics, 32
Ant: tetanic serum, 37
Arm splints, 14
methods of applieation,
18
Artories, contumon of, 88
injury to, 85
A 1, ofchest wounds,

head wounds at 20
heat, loss of, §

67
of knce jount, 75
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Bandaging, fixation and
support w
Beverages, 10

Bladder, paralvsed, treat
ment of 83
wounds of
Blankets memodorrolamg,

supply at casualty clear
ing station, 25
Blood clot, removal from
jount cavity, 76
Blood pressure fall of, due
to shock, £
Bow raised, 11
Blood supply, factor
success  of operative
measures, 33
1 ephnting, 36
Blood transfusion, at ad
vanced dressing sta
tions, 12
i abdomuno thoracic
wounds, 63
i p joint wjury, 79
post operative, 55
Blood yessel smqumes, 85
Body flmds,
Bol;m fmgmcnes.
Bones, forengn bodues buried
m, 75
injury to,77
long " fracturos of, treat

m the

ment, 14
Bramn wounda, 44

anaesthesia 10, 51

blood snus injury accom
panying, 49

bone fragments 1, To
moval of,

cerobral cedema, control
of, 50

dratnago i, 45

exploration of, 45

exposure 1n, method of
covening, 45

foreigm bodies 1n, 48

fracture, without external

signs, 45, without
laceration  of dura
mater, 48

hernia cerebrr 50
Iumbar puncture m, 57
prepuranon of scalp 11,

treatmenc excision and
suturo, 45, opening of
dure 10, technique, 45,
use of catheter in, 45
Breathing exercises, 1n cases
of empyema, thoracig, 73

Cosuslty cloarung stations,

urrnngement and equip
ment of, 23

grouping of, 24

operating theatres in, 20

organization of, 25

pro oporation ward 1n,
27

reception ward i, 25

resuscitation ward in, 27.

site of, 24

transfusion 1n, 27-9
Chest, ace Thorax
Cireulation, m splinting, 14
Clothing, wet, emoval of,

blankets,
Colan, mjunes of, 54
Calostomy, 61
Crepitation,
gangrene,
Cushing, Dr H, 15
Cystitis, provention of, ¢

Ould protection against, by
%

slgn of gos
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Depage humerus sphint, 14,
15

Diaphragm, wound of, exa1
sion and sature,
foreign body 1n, 62
njuries of abdomnal vis
cera accompanymg, 64
Dramage, by de Pezzer
catheter, 84
by idwelling cathster,
84

1 amputations, 42, 77

sn wounds of jomnts, 76-7

of bladdor un spinal cascs,
8

of pleural cavity, 70

Dressing rooms, at casualty
clearing stations, 2o

Dressing_stations, ace Ad
vanced units

Dressings, spplication of, 5
for amputation stumps,

41
Drinks, for recently wound
ed 10

Duodenum, wounds of, 61

comphicated = by
foresgn bodues and scp
613, treatment, 44

deeply seated  foreign

res 1n, 4

dramage, 45

exploration of, 45

fracture with depression,
but without laceration

{racture, depressed, with
out defiite external
aigns of injury to, 45

fracture with injury to s
blood sinus, 49

Elbow joint mjurics, 79
Emphysema, surgical, 73,

Evacuation, ot casualty
clearing stations, 23-7
Excision of wounds, of

joints, 76
usa of scalpel m, 7
Exit wounds of sbdomen,
54

Extension, 18
splnt tapes, I4

Fascia, sloughing of, 33
Femur fractures, 18
amputation n, 40
prevention of sagging of
soft parts, 12, 14
Thomas’s splintn, 17, 18,

19, 20
Flmd administration, 1n
ock,
mtravenous method, 11,
rectal salines, 11.
subcutaneous injections,
1
vomiting  compheating,
10
Toot, wounds of, 80
Foreign bodies, degree of
sepsts 1n relation to, 35
1n chest wounds, 69
n kneo joint, 76.,
1n the brain, 48
ndications  for non re-
moval of, 75
radiography, 65
removal of, 34

Fractures, 14
carly amputations for gas
gangreno, 39
sphinting, 12, general 1o
marks on,

Cas gangrene, 38,
amputatson for, 39
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Gas gangrene (cont )
saft gas gangrene sorum

hagx;mthomx infected by

symptoms of 49

treatment of 39

tre;tment of late cases
8

Gauze pack 41
Gloves sten.hzahon of 29
Glucose 1

Hernia cerebrt 50

Hip jowt mjunes 79

Hot water bottles 9

Humerus fractures splints
app! ed for (lustrations)
15 16

TInfection see So

Infective matersal removal
before suture 35

Intestine colostomy 1 61
penetrating wounds of

dnp method 28 Targe 60
m fud admimstrat on penstrating wounds of
11 . small 5
21

t on of (hermua cerebr)
50

Gooch splnting 17
um intravenous mection

of 28
Guét;er wounds of the skull

Haemorrhage spel cation
of tourmquet
control of m s.bdomm&l
wjurtes 57 m bram
cases 45
pleursl 21
secondary 89
Hoomothomx 66
sspiration m 67
dmgnoq)s 66

o

Intravenous injection of
gum solution 28

Intravenous salwe rmjec
tion, 11

Jomt wounds 74
treatment 75
types of injury 74
Jones § extension humerus
sphint appl cation of 14

Kidney wnjunes of 63
Kneo jomt wounds com
mmnuted fracturoof 77
removal of forergn bodues

m 16
zemoval of patella . 17
cating treat

7
cechmque of operation m

Hiam, spl.ln 17
Head wounds (sec Brain)

Heat blankets use of 7
ot aur baths 9

Heel ol ps 1 leg spl nting
18

ment of 78
sphnting in 77 79

Jam
mdr

Lacerated wounds
nectomy—rarely
cated 82

Leg bones fractures of 0

Lagatures i treatment of
early haemorrhage 6
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Liver, mjunes to, 62,
Local hesia, 1n chest

Taun, relief of, 4

spmal  cascs

cases, 68
m head injunies, 51
1n spinel 1njures, 82
Lumbar 51

showing, 81
Patella fractures, excision
and suture m, 77

Lung see Thorax

Blagnet, extraction  of
foreign bodies from brain
by, 48

Meask, B L B, 66

Misailes, see Eoreign bodies

Morphua, adminsstration of

st advanced units 4
depressing effect of 6
n ¢ases of wounds of the

abdomen 21

Multiple wounds associated

with severe shock, 53
charactenstics 53 64

Muscle dead end lvmng
ndications for remoral
and non removal of 33

Nerves mjurica to 84
Nitrous oxude and oxygen
anacsthesis, i chest
cases, 68
1n wounds of the abdo
ren, 58

Omnopon, in relef of pan
4

1 antr shock treatment
1 mjuricsof the thorax

Qperating  theatres  at
casualty cleanng sta
tions, 20

pro operatio ward 27
resuscitation ward, 27
Oxygen admustration, 06

tion has already oc

currel

Plaster of Paris, 36

Plastic operations, of the
scalp, 48, 47

Pleura destruction in chest
wounds,

Pleural cavity, rrigation of,
72

Pulsating vessels, forergn
bodtes in neighbourhood

Puls; rate, In ga3 gangrens,

1n relation of shock, 3

Receptionrooms atcasuslty
clearmg stations, 25

Rectal salmes, 11

Regunental aid posts, treat
ment at {sec Adsanc
units), 1

Respiratory distress due to
chest wounds, 66

Rest for the wounded, 24

Resuscitation  wards at
casualty clearnng stationds
P

Retropenttoneal  haema
toma,
Ribs fragment penctratmg
chest, 68

resection of, 70
uso of nb spreading 1o
tractor, 69
Rotation  prevention
fracturea of femur, 19
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Segging of soft parts, pre
vention of, 14
es, admmistration i
shock haemorrhage, 28
hot saline solution, use of,
45

rectal and subcutaneous
admnistration, 11
Salt pack treatment, 32
Scalp wounds, closure of,
45

(sllustration, 46)
enlargement for procur
44

Shoek, application  of
warmth during, 6
blood pressure 1n, 2
blood transfusion 1n, 12
fud adminstration 1n,
10

haemorrhage m, 6.

hot ar baths m, 9

mental  condition  of
patzent in,

morphia  adminstration
in, 4

operatiy o treatment,

ing
excision and suture of, 45,
46

See also Bram,
Sealpels, for excimion, 31, 76
Scapula, wound over, 69
Bedatives, use of, 4
Sepsis, antiseptics, n pre
vention of, 31, 32
bullet snd shell f{rag
ments, causing, 75, 76
complicating bramn
wounds, 50
complicating chest
wounds, 66
complicating  knee jomt
wounds,
drugs of the sulphanil
amide group, 61,
favoursblo medi for
growth of, 3¢
following dramage, 43
foreign body, n relation
ta, 35
prevention of, 61,
rapid development of, on
what dependent, 66.
Berum, antl gas gangrene,
admnistration of, 37.
ant1 tetame, administra
tion of, 37.

m, 5, at
casualty clearng sta-
tions, 26, salnes m,
11

pamn 1n relation to, 4.

prumary, on the field, 2.

secondary and  early
symptoms, 3, nade-
quately supported frac-

AITO 30, .
Shock haemorrhago, 6
admimstrationof fuidsin,
10

factors, influencing de-
velopment of, 35.
Shoulder jont  injunes,
charactenistics and treat.
ment,
exaision  of

removal from tissues, 34.
sepais, due to, 35
Skull-cutting forceps, use

of, 44
Skull wounds, see Bram,
Sphy gmomanometer, 3.
Spinal anaesthesia, 82
Spumal cord myuries,  see
Vertebral column.
Sphinting, 12
general remarks on, 13.



06 INDEX

Strmulsnts, see Fluid ad-
mistration.
Stomach, wounds of, 61,
Strotcher-bearing, upplmm
tion of warmt!
uso of blanhets dunng. 7,
Subeutaneous xnjechwn of
salines, tech

closed wounds of, 66,
gas gangrene 1n, 67.
mortality from, 65.
operation for, 69
treatment of, 67
Tibra, comminuted fracture
of,
T of,

Sulphonamades, 38, 76
Superior longitudinal sinus,

49,
i frocture of

Surgical teams at casualty
clearing stations, 23,
Buspension bars, 19
Suture, delayed primary, 35
of galea, 45
(\Wustrations, 46)
of perforation of small
mtestine, 58
Synovialeavitios, treatment
of, 75

"Tarsal joint 1njurios, 80
Tetanus, dovelopment and
treatment, 37

Thxghl sphnts, application

of,

Thomas 2 sphnt m fractures
of the arm (illustra
tion),

1n fractures of femur, 17
(lluatration)

‘Thorax, penetration wounds

of,

anacsthesia 1n, 63
aspiration 1n, 66

Transfusion, see  Blood
transfusion,

Transport, aplinting, uso in
36

suspension burs in, 19
Trephining, techmque, 47
Trueta, 36

Vertebral column, mjurics
to, 81
cystitis in, 83.
treatment of, 82
Vomuting, prevention of, 10

Warmth, at advanced units,
blnnkets. method of fold-
\Veb clathmg. removal of,

Wmneu, Orr, 3
Wrist ,omc m;unos. treats
ment,

X.rays, at casualty eleanng
stations, 23,
for assistanco in the Joch-
tion of foreign bodic%
35, 55, 82.
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