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THE TREATMENT OF WOUND SHOCK.l 

WAR ME11ORANDU)I No. 1. MEDICAL RESEARCH COUNCIL. 

Prep(l,l'ed by the Committee on Traumatic Shock and on Blood Transfusion. 

(Instructions Produced in Oo-operation with the Army Medical Service.) 

MECHA"NISM OF WOUND .sHOCK. 

THE results of injury are complex and, in dealing with the wounded, the 
treatment of flhock must supplement the arrest of hremorrhage, prevention 
of infection and repair of damaged tissue. Shock may occur with any 
injury but particularly with those that are accompanied by hremorl'hage and 
widespread tissue damage. 

By primary shock is meant a condition of collapse which may follow soon 
after the receipt of injury and which is not due to hremorrhage. The con
clition resembles fainting and respondfl to the recumbent position, warmth, 
relief of pain and administration of stimulants. The rest of this memo
randum deals with secondary shock and primary shocl.{ will not be considered 
further. . 

Secondary or wound shock develops insidiously some hours after injury. 
It is characterized by weakness, pallor and rai~ed pulse-rate, and in advanced 
cases by lowered body temperature, sweating, low blood-pressure, rapid 
" thready " pulBe, vomiting, and intense thirst. It is to be emphasized that 
medical officers should train themselves to recognize wound shock in its 
earliest fltages, for it is in these that treat.ment is likely .to prove effective. 

Wound shock closely resembles the ~{fects of hmmorrhage in its clinical 
featv,res and is likewise a condition of circulatory failure, due to diminished 
blood volume, with a conseqnent fall in heart output and blood-flow through the 
tissnes of the body. External hrerllorrhage, and loss of blood and blood 
plasma into the tissues, account for the decrease in blood-volume in wound 
shock. Whereas hremorrhage is a relatively simple disturbance, shock is 
known to be a state resulting from many factors in addition to blood loss, 
fatigue, dehydration, pain and exposure to cold and wet may in individual 
pases all contribute t::> its origin. If shock is to be successfully prevented or 
treated, these contributory factors all demand attention; and, in some 
instances, no further measures are required. In the majority of cases, 
however, active steps must be taken to restore blood volume. 

Some figures from the war of 1914-18 will indicate the relationship 
between the clinical condition and blood volume. The cases of shock 
were divided ii1to three groups. Group I comprised patients whose clinical 
condition was good: pulse-rate between 90 and 110, systolic pressure above 

1 Reprinted by permission of the Medical Research Council and the Controller of 
H.l\:f. Stationery Office. 
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244 The Treatment of Wound Shock 

9.5 mm. Hg and blood volume over 7.5 per cent of normal. In Group II the 
. general condition was serious; pulse-rate 120 to 140, systolic pressure 
70-90 mm. Hg and blood volume between 6.5 and 7[j per cent of normal. In ~ 
Group III the patient was dangerously ill; pulse-rate 120 to 160, systolic 
pressure 60 mm. Hg or less, and the blood volume between 50 and 65 per 
cent of normal. These findings, which are in essential agreement with others 
obtained at the same time and subsequently, show that a reduction of the 
blood volume by 2.5 ver cent produces only slight symptomatic disturbance 
in the patient, whereas a further reduction of 25 per cent produces a condition 
so serious that recovery is rare. 

The lesson of these figures is clear. If measures to restore the blood 
volume are to prove effective, every effort should be made to apply them 
early, before the blood pressure has fallen below 90 mm. Hg or the pulse-rate 
has risen above 120. Moreover, the amount of blood, plasma, or serum 
transfused should be large enough to overcome the deficit; at least 2 pints 
of blood are required in mild cases, and 4 pints of blood in severe cases 1, 

for the normal blood volume is about 9 pints. To delay transfusion until· 
signs of advanced shock have appeared is to wait until irreversible damage 
has occurred to blood-vessels and central nervous system and no permanent 

. restoration of the circulation can be achieved. 
Observers during the war of 1914-1918, as well as experimental investi

gators since, have found that a constant feature of shock is reduction of blood 
volume. All the distressing and dangerous symptoms as well as the progres
sive deterioration in general condition, which is characteristic of shock and 
which, unless arrested, terminates fatally because of circulatory failure, can 
be largely explained by this one feature. Treatment of shock based on this 
hypothesis is eminently successful. 

General Effect of Reduction in Blood Volume. 

Reduction in blood volume causes· a general vasoconstriction which 
attempts to maintain the blood-pressure at a normal level. The vasocon
striction may be completely effective for a volume loss of approximately 
two pints (1136 c.c.) but when the loss is greater the blood-pressure cannot 
be maintained and the systolic pressure may, in extreme cases, fall even 
lower than 50 mm. Hg. Thus, when reduction in blood volume is large and 
the cardiac output is poor, .both the vasoconstriction and the lowered" 
blood-pressure cause diminution in the tissue circulation, and, 'if inadequate 
tissue circulation is too long continued, the oxygen lack causes irreparable 
damage. One manifestation of this permanent damage is an increase in 
capillary permeability so that generalized capillary leakage, including 
pulmonary rndema, occurs. Consequently, when blood is introduced into 
the circulation, the plasma cannot be retained. Then, the patient is unable 
to recover even if his blood volume be fully restored with blood itself. 

1 In practice, it may be found that the same volume of citrate plasma or a smaller 
volume of serum may be equally effective. 
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'The Treatment of Wound Shock 245 

Oondition8 of the Oirculation in Shock. 
In theory, the condition of the circulation depends upon whether the 

reduction in blood volume is due to hremorrhage or to plasma loss. Both 
ca.uses operate in almost every case of war injury. 

(a) Simple Hmmorrhage.-With simple acute hremorrhage all elements 
of the blood are lost. Until the physiological compensatory mechanism 
begins to come into action, the blood -count shows no significant change and 

. gives no indication of the amount of blood lost. The compensatory mechan
ism is an absorption of tissue fluid which restores the blood volume. Some 
evidence of compensatory blood dilution may be detected within an hour. 
The process, however, may not be complete for a considerable -time. The 
mechanism is inefficient and slow if the tissues are depleted of fluid, dehy
drated subjects (and wounded men are usually in this state) having 'but 
little tissue fluid to yield up for the purpose. Most wounded men tolerate 
hremorrhage badly, and the need to restore blood volume is correspondingly 
urgent. ' 

(b) Pla8ma L088.-Diminution in blood volume caused by plasma loss 
is more dangerous than the same reduction due to' hremorrhage. Loss of 
plasma results in a concentration of the cellular elements of the blood which 
increases the viscosity. The increased viscosity of the blood causes a 
reduction in tissue circulation over and above that produced by vasocon
striction and fall of blood pressure, and so still further embarrasses the 
circulation. :Under these conditions the patient suffers from oxygen lack. 

(c) Oombined Hmmorrhage and Pla8ma L088.-Theoretically, blood 
dilution or blood concentration should arise according as to whether simple 
hremorrhage or plasma loss is the more marked feature; dilution might, 
indeed, balance concentration, so that, apart from a determination of blood 
volume, there would be no apparent gross changes in the composition of 
the blood. From the practical aspect and with the wounds of war, the usual 
dehydration of a wounded man tends to inhibit compensat,ory blood dilution 
for hremorrhage,' while the amount of tissue injury encourages plasma loss. 

CLINICAL RECOGNITION OF WOUND SHOCK. 

The recognition of shock in its advanced stages presents no difficulties. 
As previously pointed out, the condition is characterized by weakness, 
pallor, raised pulse-rate, low body temperature, sweating, low blood-pressure, 
rapid "thready" pulse, vomiting, and intense thirst; the lips, ears and 
nails may be cyanosed and the tongue dry; consciousness may be impaired 

. but it is important to realize that many even moribund patients are mentally 
~rl. ' 

Recognition of shock in the earlier stages is by no means easy. Diffi
culties arise because pallor and increa-sed pulse-rate, which are the only 
constant manifestations of early shock, are not confined to this condition. 
Shock should be suspected in every case where injury has been extensive, 
where much blood has been lost and exposure very prolonged, and where 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-75-04-05 on 1 O
ctober 1940. D

ow
nloaded from

 

http://militaryhealth.bmj.com/


246 The Trt;atment of Wound Shock 

the skin is pale and cold and the pulse over 100. These cases should be 
watched carefully. Some improve, the colour of the skin becomes more 
normal and the pulse-rate slows. In others definite signs of shock develop. 
Indications that shock is developing or progressing are a rising pulse-rate, a 
decrease in pulse pressure (difference between systolic and diastolic values), 
increasing pallor and the onset of sweating. In the later stages of shock 
the systolic blood-pressure-may fall to 50 mm. Hg or less. 

If signs of shock are present, particularly pallor and a pulse-rate above-
1l0, treatment should be instituted without delay, even though the systolic 
blood-pressure is over- 100 mm. Hg. If the blood-pressure is over 100 mm. 
Hg, the condition is partially compensated but the arterial pressure is being 
maintained only by intense vasoconstriction and is liable to fall rapidly 
with the slightest intensification of the shock, as for example, from anresthesia 
or a small loss of blood or plasma. 

TREATMENT. 

General Principle8. 

Ideally, the treatment of shock" should begin before its onset," for he 
who awaits the fully developed clinical picture with marked circulatory 
disturbance and the blood-pressure at a dangerously low level, will seldom 
treat a case successfully. The good clinician will recognize not only the 
definitely established condition but also the prodromal features which may 
be expected to precede shock or which may mask symptonlsand signs. 
In every case an estimate should be made as soon as possible as to how 
many of the factors which contribute to shock are operating. The various. 
measures required should then be instituted promptly in an order appropriate 
for the patient. Tt i8 now generally accepted that the m08t important8ingle 
requirement for arre8ting the progre88ive deterioration in general condition 
which i8 8uch a feature of shock, i8 restoration of blood volume and thereby 
of ti88ue metaboli8m. It cannot be emphasized too often that success depends 
mainly upon the promptneRs with which this restoration can be made. 

- Restoration of blood volume should precede operative, measures in all cases 
except those in which the nature of the injury brooks no surgical delay. 

Treatment before reaching Military Oa8ualty Olearing Station or Civilian 
-. Oa8ualty Receiving H 08pital. 

The treatment that can be given in the advanced medical units, Regi
mental Aid Posts, Advanced and Main Dressing Stations, Field Ambulances, 
or at Civilian First Aid Posts, is dependent upon military operations or 
enemy action at the time. During quiescent periods it should be possible 
to transfuse casualties in the Fighting Services with plasma at an Advanced 
Dressing Station, while at the Main Dressing Station it should be possible 
to form a Resuscitation Centre and to undertake some of the details of 
treatment, including administration of oxygen. 
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The Treatment of W ouncl Shock 247 

Control oj Ha3morrhage.-Dul'ing active operations the most that can be 
done in very advanced positions is to limit hoomorrhage and plasma loss 
efficiently, with either a firm bandage or tourniquet and to contrive some 
comfortable form of splint in order to prevent the pain and local plasma 
loss cause cl by movement of a fractured limb during transport. When a 
limb is so mangled that there is' obviously no chance of repair, a tourniquet 
should be applied close to the upper level of the wound in order to cut off 
the whole blood supply to the wounded area and so prevent not only loss 
of blood but also loss of plasma into the injured tissue. 

Protection j1"Om Cold.-The wounded nmst be protected from cold. 
Stretcher-bearers should be familiar with the proper use of waterproof 
sheets and blankets as described in R.A.NI.C. Training Manual (1935), 
Sections 74 and 75. \Vhen blankets are not available, protective clothing 
should be placed between the canvas of the stretcher and the patient, rather 
than on top of the patient. While the patient is awaiting evacuation the 
foot end of the stretcher should be raised. 

Administration oj Water.-It is of great importance to administer water 
freely and repeatedly to all wounded except those who are unconscious or 
who have abdominal wounds. It is an advantage if the water contains 
half a teaspoonful of salt to the pint. Warm drinks such as sweetened tea 
should be used when possible. 

Blood TransJusion.-The Army transfusion apparatus allows ofhlood or 
plasma being administered at least as fgr forward as Main Dressing Stations. 
The further forward that this life-saving treatment can be given, the greater 
the chance of success. . 

.L110rJlhine.-All casualties who have had morphine administered should 
have the amount and time of administration written on their foreheads or 
recorded on a label attached to theni, in order that they may not be over
dosed on arriving at the C.C.S. or Casualty Rec.eiving Hospital. 

Chest Wounds.-Open wounds of the chest, unless quickly closed,cause 
a high mortality. Medical officers in forward areas should therefore .be pre
pared to close such wounds immediately, even though nothing more than 
skin sutures be used. . 

Treatment at 1.1J ilitw'y Casualty CleaTing Station 01' Civilian Casualty 
Receiving Hospital. 

A patient admittecl toa C.C.s. or Casualty Receiving Hospital, who is 
judged by the medical officer in the Receiving Room to be unfit for immediate 
operation by reason of shock, should be admitted to a special Resuscitation 
Ward where the essential rest and quiet, so impossible to obtain in a busy 
general surgical ward, can be ensured, and where other measures designed 
to restore the circulation can be quietly carried out. 

As soon as the patient is admitted to the Resuscitation Weird the medical 
officer should decide as to the urgency of operation. The more pressing 
cases should remain on stretchers, in order to avoid undue disturbance 
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248 The Treatment oJ Wound Shock 

before removal to the operating theatre; less severe cases should be put into 
a warm bed in the ordinary manner. All beds and stretchers' should be 
slanted head downwards by raising the foot nine inches. 

As a. general rule, no attempt is made in a Resusoitation Ward to oa,rry 
out local treatment to the injury ex~ept for obvious requirements such as 
the arrest of free hremorrhage or the a.djustment of a splint on a painful 
improperly immobilized limb. Apart from such simple procedures, treatment 
for collapse and shock as detailed below must always take precedence over 
reparative surgery. There must be occasional exceptions to this rule, as 
:when, through delay, infection is well developed, or when, because of the 
site of wounding, no delay in local treatment is admissible. In such cases 
simultaneous general and local treatment will offer the only chance of 
success. 

In a Resuscitation Ward the following features which cause or contribute 
to-shock need to be considered and dealt with :-(1) FATIGUE, (2) COLD, 
(3) PAIN AND RESTLESSNESS, (4) HJEMORRHAGE AND PLASMA Loss, (5) RE
DUCTION OF BLOOD VOLUME, (6) DEHYDRATION, (7) OXYGEN LAOK, 
(8) INFEC'1.'ION, (9) SPEOIAL INJURIES. 

Treatment of Fatigue and Cold.-At a C.C.S. or Casualty Receiving 
Hospital efficient arrangements to combat fatigue and cold should be 
available. Wounded men become exhausted from pain, lack of sleep, fear, 
and prolonged exertions previous to wounding. Shocked patients, therefore, 
require complete rest at the earliest opportunity, under conditions of quiet 
and shelter. Wet and dirty clothes must be cut off with as little disturbance 
as possible. The patient should be clothed in warm pyjamas and placed in. 
a bed warmed by hot-water bottles, or by hot bricks wrapped in blankets 
or by more elaborate appara~us, such as an electric blanket, a radiant heat 
bath, or a shock cage. Arrangements must, be made for the warming of 
stretcher cases while they are awaiting attention. 

Relief of Pain and Re8tle88ne88.~-.Morphine: For the relief of pain, which 
is of the first importance, morphine is of great and exception~l value; it is 
also useful to allay undue restlessness. It can be given by mouth, or by 
subcutaneous, intramuscular or intravenous injection. UsualJy it is given 
subcutaneously or intramuscula:rly in a dose of t to } grain of a salt (e,g. 
hydrochloride or tartrate) of morphine. It may be given orally (either 
allowed to dissolve under the tongue or swallowed) in similar doses, but the 
analgesic effect then takes longer to develop. When the circulation is very 
feeble, absorption from the stomach or subcutaneous tissues may be abnor
mally slow. An almost immediate effect of morphine can be obtained, 
regardless of the state of the circulation, by intravenous injection. . Up to 
i grain may be administered intravenously; the morphine should be 
diluted with -sterile water to at least I c.c. and the solution injected slowly 
(the injection occupying at least one minute). 

If a full dose of morphine, as above, has been given, a second dose should 
not be administered until at least four hours later. Excessive doses may 
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The Treatment of Wound Shock 249 

increase the symptoms of shock. If there are signs of serious depression 
of the respiratory centre due to morphine overdosage, oxygen should be 
administered. 

Arrest of Ha3morrhage and Plasma Loss.--A casualty admitted to a 
Resuscitation Ward needs to have the site of wounding superficially examined 
in order to confirm that hremorrhage has been arrested and to ascertain if 
a tourniquet has been used. Whether the tourniquet is removed or left in 
position depends very much on the extent of the injury. When a limb is so 
severely' mangled that conservation is unlikely and the tourniquet is found 
to be in a satisfactory position just above the site of the injury, it must. be 
left in position until amputation above is performed later. Removal of the 
tourniquet is inadvisable, because extensive plasma loss quickly occurs 
into the injured area, even though there is no bleeding. If removal of the 
tourniquet is unavoidable, arrangements for a transfusion should be made. 

When a limb is not hopelessly damaged, the blood· supply must not be 
completely occluded. Instead of a tight tourniquet; it is better to use large 
strong bandages bound tightly over several layers of 'wool, and so to apply 
firm diffuse pressure not only over the wound but also embracing the whole 
limb. Such bandaging effectively limits plasma loss. Rubber bandages 
are apt to cause too much ischremia and should not- be used. Plasma loss 
in injured tissue is greatly increased by movement. Immobilization is, 
therefore, of great importance. . 

Restoration of Blood Volume.--Experience during the war of 1914-18 
sho,,;ed that the most valuable single method of combating shock was by 
transfusion of blood. This restores effective blood' volume and increases 
oxygen carrying power. The earlier the blood volume is restored, the better 
the prognosis. When blood volume has been so reduced that arterial 
pressure is significantly decreased, consistently good results cannot be 
expected from the transfusion of one pint (568 c.c.) ,,,hich, owing to limitation 
in supply, was all that it was usually possible to administer to anyone case at 
the time of the war of 1914-18. The establishment of a Blood Transfusion 
Service aims at allowing an- ample supply of blood to be available for each 
'case, while the apparatus issued is designed to make rapid transfusion 
possible under almost any conditions. From two to four, or even more, of 
the pint bottles supplied by the Blood Transfusion Service may be required 
for a single case, according to. severity. 

Once the symptoms of sho'Gk have been relieved by transfusion, every 
effort should be made to limit tRe loss of blood at. a subsequent operation. 
Symptoms of shock readily recur af~be~:~ a s!ilall blood loss, and a volume 
of blood equal to that lost may n again restore the patient. If 
hremorrhage at operation is likely to occur, a drip transfusion should be set 
up at the beginning of the operation, in order immediately t.o compensate 
for any blood loss. 

Substances ~tsed for Restm·ing Blood Vol~trne.--(a) Whole blood: This 
is of proved valne for shock, irrespective of whether the symptoms are due 
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250 The Treatment of Wound Shock 

to loss of blood by hmmorrhage or'to local plasma loss. It has already been 
emphasized that the average case requires a much larger amount than is 
commonly used. " 

(b) Human plasma, human serum: These substances, because of superior 
keeping qualities, are more convenient than whole blood for use under field 
conditions. In some cases, such as extensive burns, where reduction in 
blood volume is due entirely to plasma loss, replacement by plasma or serum 
is theoretically correct. Moreover, even in hffil11orrhage, the restoration of 
blood volume, serum proteins and an adequate blood-pressure may be of 
greater value than increasing the oxygen carrying power of the blood: 
indeed, ,when the amount of fluid in effective circulation is increased, the 
efficiency of such red cells as have not been lost by hmmorrhage is auto
matically increased. 

(c) Isotonic saline or glucose, Ringer-Locke solution, gum saline: If 
neither blood nor plasma nor serum is available, any of the above solutions 
can be given, i.e. one pint of isotonic saline together with a pint of isotonic 
glucose may be administered in fifteen to thirty minutes. Restoration of 
blood volume by the intravenous infusion of these solutions is of transient 
value only and is not devoid of risk (see below). Gum saline, unless 
very carefully prepared, 'has been found to be dangerous and it will not be 
issued for use in the field. 

Dehydration.-Dehydration seriously contributes to shock. All wounded 
subjects can be assumed to be suffering from some degree of body water 
depletion. Since the loss of water by the body is accompanied by loss of 
salts, of which the most important is sodium chloride, all drinks should 
contain kdf a teaspoonful of salt to the pint. All casmdties, except those 
who are unconscious ()r who are suffering from abdominal wounds, should 
be pressed to drink repeatedly and copiously even though there is vomiting 
from excess of morphine or other cause. Special orderlies or nurses should 
be detailed to encourage and assist patients to drink. Any delivery device 
which allows water to be swallowed with a minimum of effort and movement 
is of value. Warm sweetened tea or coffee should be given whenever 
possible and this, as with all drinks, should contain half a teaspoonful of 
salt to the pint. If necessary the rectal route may be used to supplement 
oral administration: warm, half normal (0.45 per cent) sodium chloride 
(approximately ~' teaspoonful per pint) is the most suitable fluid for rectal 
injection and should be given in amounts u:h to one pint. 

Intravenous saline therapy in cases of 3hock is not without danger, and 
has to be employed with gre~t ca::da~'judgment. The intravenous route 
should be used only when oral ctal administration are inadequate. 
The danger of intravenous administration of saline or glucose saline in cases 
of shock, when the plasma proteins have been depleted by hffimorrhage or 
local plasma loss, is due to the fact tha't the normal amount of water cannot 
be retained in the circulation, on account of the reduction in plasma protein. 
Hence there is a risk of pulmonary oodema. The intravenous administration 
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The Treatment of Wound Shock 251 

of saline or glucose to a case of shock should, whenever possible, be preceded 
by a transfusion of whole blood or plasma. A pint of 5 per cent glucose 
should be given, mixed or alternated with every pirit of saline. A certain 
amount of sodium chloride is necessary in order to retain fluid, but excess 
causes mdcma. The rate of administration of-saline or glucose should be 
slow. A drip infusion at the rate of 40 drops to the minute supplies a pint 
in four hours, and is suitable for the average case. If dehydration is severe 
or abnormal losses of water (especially vomiting) are occurring, the n~,te 

must be increased. 
Admin:i8tration of O;c:ygen.-Administration of oxygen in high concentra

tion tends to relieve tissue anoxia and may bring about considerable improve
ment in a case of shock. Oxygen should be administered to all who manifest 
cyanosis of the lips, ears or nails. It is especially required when there is, 
in addition to shock, any interference with respiratory oxygen intake, such 
as occurs with wounds of the chest and airway, and with pulmonary oodema 
whether from gassing or from the grave circulatory failure found in shock 
itself. Furthermore, persons who have been involved in explosions in 
enclosed places frequently suffer from carbon monoxide poisoning, and they 
also require oxygen which should, in this case, contain .'5 to 7 per cent of 
carbon dioxide to bring about deeper breathing. 

To administer high concentrations of oxygen the B.L.B. inhalation 
apparatus or a similar apparatus should be used. For short administration 
a nitrous-oxide bag and mask are useful, and even a Service respirator can 
oe adapted. Oxygen and carbon dioxide can also be administered by 
means of a catheter or nasal tubes. 

Infection.-Casualties who have been unable to receive speedy treatment 
may arrive ,vith infection of wounds fully developed, and with lacerated 
devitalised tissue already necrotic and gangrenous. In such cases the 
absorption of the toxic products of bacterial infection causes a lowering of 
the patient's vitality which aggravates shock, and this contributes to the 
deterioration in the general condition. Infected tissue should be promptly 
removed by debridement, drainage or even amputation, and chemothera
peutic and other treatment designed to limit the infection should be given. 
In these circumstances resuscitation prior to operation is necessarily l~ss 

satisfactory than in the case of injuries where delay in operating can be 
safely practised. 

Special Inju,rie8.-Certain injuries themselves cause a reduction m 
blood-pressure. This aggravates any lowering due to shock itself. Injuries 
of this type include certain head wounds, spinal injuries which cause wide
spread vasomot91' paralysis, and chest wounds, especially hmmopericardium 
and pneumothorax. The importance of immediate closure of open wounds 
of the thorax has already been emphasised .. 

Bu,1'n8.-The principies of treatment are the same as for wound shock. 
Morphine is injected to relieve pain; the patient is kept warm and fluids 
are given by mouth. Before local treatment of the burn itself is begun, the 
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252 The Treatment of Wound Shock 

blood-pressure should be restored to a normal level by intravenous adminis
t.ration of citrated plasma, serum or whole blood. 

Anmsthesia.-To induce anresthesia, gas and oxygen, combined with 
ether if necessary, is the anresthetic mixture of choice, provided that a skilled 
anresthetist with the necessary apparatus is availa bIe; otherwise ether 
alone should be used. Care must be taken to see that cyanosis is not allowed 
to. develop. Chloroform or spinal anresthesia should not be employed. 
It must be emphasised that the administration of an anresthetic to a shocked 
patient requires special care. 
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