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our country, it would appear to be the ideal mean of tran 
port for the accident victim in remote places.

Jt is to be hoped that there will be no undue delay in
implementing Professor Louw's recommendation for a
new and greatly improved Union-wide accident ervice,
which is now an urgent necessity.
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THE PROBLEM OF WOUND SHOCK AND RESUSCITATIO
THE SURGERY OF REPAIR*

J. H. Louw, CH.M.

Professor of Surgery, University of Cape Town

I RELATIO TO

Repair is defined as restoration to a sound tate after injury.
Befor~ discussing the subject shock, I feel it is pertinent to
consider briefly the problem of injuries in general and their
impact on the welfare of the State.

The term injury is usually associated with phy ical violence,
and includes both the local and general effects of trauma.
Grant and Reeve30 have coined a more appropriate term
'the illness of trauma' to cover the whole picture of the illness,
local and general, from the moment of injury to complete
recovery. This illness includes the following:

I. Local tissue damage, usually a wound or a burn. This
alone may be responsible for considerable disablement and,
if a vital organ such as the brain is involved, for the death of
the patient.

2. The state of shock. This follows every injury of any
magnitude and accounts for more than half of the fatalities
in accidental injuries4,29,30,39," and for fully three-quarters
of the deaths in burns.H ,23

3. Widespread reactive changes with profound endocrinal,
metabolic and hematological disturbances. These processes,
which have been called the metabolic response to trauma33,4~

are closely related to the degree and duration of shock and
have an effect on recovery from shock, wound healing,
susceptibility to infection, incidence of complications and the
whole question of morbidity after injury!·'O,19,28,45

In civilian practice accidents are the principal cause of
fatal and disabling injuries. In South Africa more than half
a million people are treated every year for injuries of various
sorts. About 40 %of these occur in our homes, and the rest,
including most of the serious injuries, are due to industrial
and road accidents, both of which have shown an alarming
increase in recent years. 34 ,41 Since 1950 our road injuries
have increased by over 50% and industrial injuries by 30%.

The result is that in our European population accidents
rank only after circulatory diseases and cancer as a major
cause of death. 2•4 About 7,500 people of all races lose
their lives every year as a result of accidents. Many of them
are men in the prime of life; indeed accidents rank as killer
number one in males up to the age of 40 years.

The loss of life, however, represents only a small proportion
of the enormous loss in working time, production, wages

• Opening paper in Plenary Session on the Surgery of Repair,
South African Medical Congress, Durban, September 1957

and compensation due to the ub equent illness of trauma."
Approximately 10-15% of the injured uffer ome degree of
permanent physical disability and many more spend long
periods in ho pital and in recei ing treatment. Indu trial
accident alone are respon ible for the 10 of 20 million
man-days, co ting the country approximately 20 million
pounds every year. This i equi'l3lent to the permanent
10 s of 3,200 persons or 50,000 workers stopping work for a
year, or a paid holiday for every worker for II day every
year.

The magnitude of the problem is obviou and its olution a
question of national importance. We a a profe sion can
contribute a great deal toward prevention but our main
function is to le en mortality and morbidity by assisting
Nature. in restoring the body to a ound tate after the
ravages of trauma, i.e. by the urgery of repair.

wo D HOCK

Many words whose significance i well under tood are difficult
to define,12 and Wound Shock i one of them. In trying to
understand the true meaning of the term it i important to
appreciate that every injury of any magnitude is followed by
shock. It is, therefore, correct and proper to assume that
shock is present in any person who has sustained a major
injury. In practice, wound shock is usually interpreted as a
state of circulatory collapse after injury. 38 'All we know when
we are called to the patient's side is that he ha been injured,
that he has collapsed and that he lie apathetic with an ashen
grey face and cold clammy hands'.' The initial diagnosis is
essentially clinical and, having made it, it is then our duty to
ascertain the exact cause of the collapsed state and institute
appropriate treatment.

The Mechanism of Shock. What are the causes of shock?
This is best understood by considering what factors are

responsible for an adequate circulation. Briefly, the e are
the action and force of the heart, the volume and vi co ity
of the blood and the peripheral resistance of the arteriole.
Interference with anyone or more of the e may produce a
shock-like state.

For many years it has been known that the es ential feature
in traumatic hock i a reduction in the volume of blood in
effective circulation. This may be due to actual 10 s of blood
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mu t be remembered, however, that the blood pres ure is
often unaffected by smaller 10 ses and in children and young
adult there may even be a rise of blood pres ure with 10 e
as great as 20% to 30% of the blood volume. 3 Occa iooally
patients manifest periodic ri es and falls in the blood pressure
and the fact that the patient might have been hypertensive
al 0 clouds the is ue.H However, as indicated in Table I,
the height of the sy tolic pres ure affords some indication
of the blood volume and the figure of 100 systolic can be
taken as the critical le el below which urgent treatment

become obligatory. It is obviou ly better to correlate the
blood pressure with other circulatory signs and clinical
features which result from the injury. In this way various
combinations of ign may be grouped together to form
distinct patlerns.'s These, with their interpretations are
summarized in Table II.

2. Evaluation from the extent of the local injury. More
accurate assessment can be made from the extent of the local
injury, which affords 'an index of the blood IOSS'7.9,13,19,29,30

This applies to both wounds and burns. In general, there is a
close correlation between the local injury and the degree of
shock-the larger the injury, the greater the blood loss and
hence the more severe the reduction in blood volume.7 ,30

In this connection it is important to repeat that fluid, blood
or plasma, may be 10 t into the tissues without external loss
and this loss must obviously be taken into account in assessing
the degree of shock.

When the blood loss is entirely external, the amount of
blood that has been absorbed by the clothes, dressings etc.
affords a rough idea of the losses. In surgical operations,
for instance, blood loss is estimated by the amount of blood
that has been absorbed by the swabs and towels that have
been used. We make use of this in certain circumstances by
weighing the swabs before and after use and so obtaining
a fairly accurate assessment of the loss. With experience
one can learn to assess how much blood a swab contains by
noting the amount of staining that is present. .

In tbe case of open accidental wounds the size of the wound
gives a fairly accurate index of blood loss. Using the hand
as the unit of volume, it is in this way possible to classify
wounds in terms of severity of blood 10ss.30 The volume of an
open hand or closed fist amounts to half a litre. Therefore a
wound the size of an open hand in the case of superficial
wounds or of a closed fist in the case of deep and lacerated
wounds will be associated with the loss of about half a litre of
blood. In general, wounds the size of one hand are not
accompanied by any recognisable signs of shock, those of
2 hand are associated with moderate shock, those of 3 with
evere shock, and those of 4 with a profound degree of
hock.

With closed injuries of the extremities an estimate of the
amount of tissue damage can be made from the degree of

or pia ma or to a udden increa e in the capacity of the
va cular bed while the actual blood volume remain un
changed or only lightly dimini hed. Thanks to the research
work of Grant and Reeveso during World War J I, we now
know that actual reduction of blood volume i of the greate t
importance. In the ca e of wounds va t quantitie of whole
blood are 10 t, not only to the exterior but al 0 into the
ti ues. 7 ,17,29,30 The latter i of particular importance because
it i not obviou; e.g., a man can bleed to death into the
thigh mu cles around a fractured femur without any external
wound. 3 I n the ca e of burn there is 10 of plasma to the
exterior and also into the ti sue and in exten ive burn thi
may amount to many litre .7,11 Today, we realize that the
most important single factor responsible for traumatic shock
and early death following injury is loss of whole blood from
wounds and plasma from burns.7 ]n general, a udden 10 s of
25 %of the blood volume endangers life, and recovery without
tran fu ion is unlikely with los es of 40% and more.

sudden increa e' in the capacity of the vascular bed
with 'pooling' of appreciable quantitie of blood i of econ
dary importance. It may be due to:

(a) eurogenic Factor. These produce a tran ient increase
in vascular capacity and a shock-like condition which responds
rapidly to rest, relief of pain, warmth and other imple
resuscitative measures.

(b) Vasogenic Factor. These may play a role in crush
injurie and abdominal trauma with peritoniti and are
respon ible for an increase in the capacity of the vascular
bed at a somewhat later stage7 ,I7 They cause seriou depres
sion of arteriolar tone which does not respond to transfusion
alone, but maybe helped by potent vasopre sors such as
nor-adrenaline.

The Assessment of the Shocked Patient
Oligaemic (hypovolemic, haematogenic) shock, must be

assumed to be present in all cases that have sustained a major
injury, particularly where there has been much blood loss
or ti ue damage. Subsequent as essment depends on the
following:

1. Clinical evaluation. This i obviollsly of importance,
but clinical features may be conspicuous by their absence in
the early stages after the injury or in cases of so-called sub
clinical or latent hock. 7 Among the various clinical features,
the blood pressure i probably the best 'index of the blood
volume' but it is not entirely reliable. 29

,30 In general, if the
sy tolic pressure of a normal adult has dropped below lOO
there has been a los of more than 2t pints of blood. 30 It

SHOCK -CLINICAL PATTERNS

CAUSE. SYSTOlX PUlS£ SKIN. BlOOD \,QLlM:IPATTERN.

~~a1
RATE. (per c<!nl of normal)

A External >100 <100 'Norm extrenvt~ > 80 INearly normal.
fluid 10.. good colour.
(blood or <100 >100 Cold e.>dremrloes, <70 Cold hypolen.
plasma).

lpale fcc'" sion.

< 70 mpol· Ve<y coid and <60 Exlreme cold
pable. pale extremities hypolension.

and face.

>100 >100 Cold e.dremitie.. 70 80 Cold lachy-
pale foee. cardia.

B. NelrO- >140 <100 Worm or cold Adults > 80 Fbst-IrcunaIic:

<JOnic. ext=ies.good Chidren < 70 hypertension.
Of'" e colour.

<100 < 70 Cold extremrlies, Normal or cDnost Vasovaqal
1pateroc", normal. reoction

THE BLOOD PRESSURE AND
BLOOD VOLUME.

BLOOD PRESSURE BLOOD VOLUME.

> 140 >80"
10010140 701080"
7010 100 60 10 70"

< 70 < 60" 2
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oft-ti ue swelling and al 0 from the ituation and number of
fractures that are present.7

•9 • 3 •• With experience it i po ible
to estimate the degree of veiling in terms of hand olume
and to cla ify the injury accordingly. Single fractures are
a ociated with a blood 10 of up to I litre, although a
fractured femur may be accompanied by a loss of as much
as 2 litres. With two fractures the blood 10 s amounts to
1-2 litres and with three or more fracture, more than 2
litres of blood are lost.·s

With bums, the extent of body surface involved i equally
important in assessing the degree of shock. This extent may
be judged from Berkow's rule of nines. In adults, burns of
less than 10% are associated with only slight shock, those of
10-15% with moderate shock, and those of 15% and over
with severe shock.ll

With penetrating wounds of the abdomen or che t the
extent of the injury cannot be gauged by external examination
and we have to rely on other signs.7 In head injuries blood
loss is usually small. This is important, because if a patient
who has sustained a head injury is severely shocked, it i
essential that other lesions should be sought for.

3. EvaluaTionfrom changes in the composition ofblood. This
is done by estimating the haemoglobin r preferably the
haematocrit reading of a sample of blood. It must be remem
bered, however, that changes in haemoglobin or haematocrit
concentration are often delayed for several hours and there
fore may not be helpful in the early diagnosis of shock.
Indeed, with wounds the reading.s are so fallaciou that no
reliance can be placed upon them. 3O With bums, on the other
hand, the degree of haemo-concentration is of some value
after a few hours and is most helpful in assessing the sub
sequent progress of the patient and the effect of treatment.

TREATMENT

In the treatment of wound shock time is the most important
factor. 7

.'
s With wounds, approximately half the total blood

loss that will occur takes place in the first 3 hours after
wounding and massive quantities may be lost in a matter of
minutes with sudden death if a major vessel is cleanly evered.9

With bums, one-third of the total pLasma that will be lost,
is lost in the first 6-8 hours after burning, and in extensive
burns as much as 20% of the blood volume may be lost In

15 minutes." Delay is chiefly responsible for so-called
irreversible shock, and injuries therefore present an urgency
which seldom exists in other surgical conditions.

Blood Transfusion and Shock
The prime need in The treatment ofwound shock is transfusion,

which must be early, energetic and plentiful. Tran fusion
takes precedence over any local treatment except temporary
splinting of fractures, covering of exposed wounds and
arresting of violent haemorrhage. All other measures must be
completely subordinated to transfusion.

A far as possible, blood 10 from wounds, open or closed,
must be replaced with cross-matched whole blood of the
ame group. In emergencies, low-titre group-O blood may

be u ed, and if blood i not available plasma or erum should
be transfu ed. 1 •5 •7,lO.'6.' Where the blood loss doe not
exceed I litre, plasma alone may uffice. 3 When larger
quantitie of blood are 10 t then not more plasma than I part
for every 2-3 parts of whole blood hould be used. Pia ma .
substitutes are, on the whole, un ati factory for the treatment

of hock which i due to 10 of \ hole blood. 3 They can
re tore blood volume temporarily but ha e many di ad an
tages; for instance, the interfere with ompatibility, they d
not carr oxygen they do not pro ide any energy they inter
fere with the clotting mechani m and their admini tration
may be associated with severe reaction. However, if there
i a de perate emergency and no blood or plasma can be
obtained, pia ma saver may have to be given, becau e
de: perate ituation demand desperate remedies. In uch
cases it \ ould be unwise to give more than 1 litre of the
ub titute.

Pia ma 10 from burns or cru hing injuries mu t be
corrected by tran fu ion of plasma or plasma ub titute .
Plasma is the ideal fluid to be given. Serum is almo t as good.
When neither pLasma nor serum are available, plasma ub-
titute may be given with a fair degree of afety and, in

exten ive burn, as much as 2-3 litr may be admini tered.4s

A already mentioned, tran fusion if it i to be effective
must be early, energetic and plentiful.

Immediate transfusion is neces ary in ca e with a marked
degree of circulatory failure if life i to be saved, and it is
unwi e to delay tran fu ion in any ca e with a blood pre ure
below 100 mm. systolic that does not recover promptly in the
head-down po ition. 29• 3o Any patient who ha 10 t more than
I-It litres of blood must be transfu ed, e pecially if he has
to be submitted to surgery or if further bleeding i likely to
occur.7

Energetic transfusion is nece ary in all case with extensive
injuries and a blood pres ure below 100 mm. y tolic. During
World War n we often u ed to run in the first litre in 5-15
minutes and subsequent litres in 20-30 minute. If necessary,
2 or more intravenous drips may be put up and pre ure
apparatus u ed. In this connection I would like to mention
that intra-arterial transfusion has not much to commend it
and i fraught with 0 many danger that it i best avoided.

Plentiful amounts are required, particularly where there is
continued 10 of blood or plasma. The ultimate object i
near-complete restoration of blood volume to render the
patient fit for operation and to lessen the 'jllne of trauma'
and the incidence of complication. The immediate object
i to re tore the blood pres ure to at least 100 mm. y tolic. 30

Once this ha been achieved, approximately 2 more pints of
transfusion fluid will be required, even if there is no further
loss. We frequently tran fu ed amounts up to 10 pints
during World War] Land during the Korean War, 15 - 30 pints
were often given to the critically wounded within the first
24 hours of wounding.·o Indeed, in Korea ma ive tran 
fusions up to 30 or 50 pints were sometime given. 3 Incident
ally, when such massive quantitie of citrated blood are u ed
there is a grave danger of citrate poi oning, which may be
prevented by injecting calcium gluconate.

Ancillary Measures

The e include relief of pain, proper po turing, warmth,
the administration of fluids by mouth, the u e of pre or
drugs and, on rare occa ion , the u e of corti one. Relief
of pain i the mo t important. Morphine i the mo t u eful
analgesic but must be u ed with caution. Tt hould be given
intravenou Iy since in the tate of hock it i ab orbed
only very lowly from the ubcutaneou lis ues. ElevaTion
of The feet i u eful for a isting the cerebral circulation
and may be all that is required to counteract the collap e
of neurogenic hock. Warmth may be beneficial but exce ive
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heat which cau e vasodilatation must be avoided at all
co ts. Oral fluids in the fonn of warm tea are of doubtful
value and must definitely not be given to patients with
abdominal injurie nor to those with a tendency to vomit
nor \ here early operative intervention is contemplated.
Vaso-pressor drug are be t avoided. In oligemic shock they
may do hann and in neurogenic shock they are unnecessary.

or-adrenaline i of value in cases with severe infection or
extensive crushing of ti ue \ here vasogenic factors play a
role in the picture of hock I' but this is seldom een soon
after an injury. Corti one ha no place in the treatment of
traumatic hock per se and i indicated only in patients who
have been receiving steroid therapy for ome pre-exi ting
condition. When however, the patient manifests the 0

called hypo-adrenal respon e to trauma, the administration
of corti one may be life- aving.

Operation
Operative intervention mu t be regarded in some cases

as an essential part of the l.reatment of shocky·30 When
there is severe and rapid blood loss from a divided major
vessel, immediate intervention to arrest the haemorrhage
is obviously a necessity because shock will not be controlled
until the haemorrhage has been checked. Abdominal in
juries, for instance, respond poorly to resuscitation until
the source of bleeding has been found and controlled. Similar
ly, some patients with licking chest wounds or very large
limb injuries may have to be operated on at once if their lives
are to be saved, and operation and transfusion for
resuscitation may have to be carried out simultaneously.'

In general, however, the patient should be operated upon as
soon as, but not before, he has been adequately resuscitated.
Continual transfu ion during the operation can enable even
those with great blood 10 s to survive the operation with
safety.

Controversial measures
In concluding my remarks on the treatment of wound

shock, there are some controver ial measures which may be
mentioned:

Firstly, the contribution of bacterial toxins to the circulatory
failure of oligemic shock. Fine and his associates in 1954
demonstrated bacteria in the blood stream and the tissues
of animals subjected to haemorrhagic shock and showed
that both bacteraemia and some of the clinical and haemo
dynamic features of the condition could be prevented by
preliminary treatment with broad-spectrum antibiotics. I' In
clinical practice thi bacterial factor is probably of very small
significance, particularly where the patient has been resus
citated early in the course of shock. However, when hypo
ten ion is prolonged or when severe muscle damage with
infection is present, a shock-like state may persist until
the infection is brought under control or the damaged muscle
excised.

Secondly, the use of drug to protect the patient from shock.
In recent years chlorpromazine has been shown to protect
animals from the effects of graded haemorrhage and this
drug has therefore been uggested for the treatment of
patients suffering from wound shock. At present, however,
the clinical use of such techniques as the 'lytic cocktail'
does not appear to have any advantage over more con
ventional method of prevention and treatment of shock.',l1

And lastly, there i the question of cooling. The rationale

of this method of treatment is to reduce harmful excessive
reactions on the part of the injured patient. At this stage it is
fair to say that there is not enough evidence to warrant the
use of hibernation in the treatment of severe injuries, with the
possible exception of certain head injuriesP

THE MA AGEME OF SHOCK I RELATIO TO ACClDE TAL

I JURIES IN SOUTH AFRICA

At the beginning of this address, I indicated to you the great
wastage of man power in South Africa caused by accidental
injuries, particularly serious injuries occurring in our in
dustries and on our roads. It was also pointed out that shock
and the so-called illness of trauma which follows on shock
were responsible for the majority of fatal injuries and for a
great deal of subsequent disablement and loss of working time.

Then I have made an attempt to indicate what our modern
concept of shock is; viz. that it is primarily due to blood loss
and that the proper treatment of shock is, in the first place,
replacement of the blood that has been lost. Our experiences
have shown that blood replacement plays a vital part, not
only in the treatment and prevention of shock, but also in
allowing more adequate primary surgery and in influencing
the whole pattern of the illness which follows on the injury.'
In this way proper treatment not only saves lives but also
shortens the convalescence which follows an injury and so
saves man-power.

The recent wars have shown that if modern facilities for
the treatment of the wounded can be made immediately
available to the patient, the death rate can be considerably
lessened.2o,45 Thus there has been a steady and constant
improvement in the salvage figures from less than 40%
saved in World War I to 97% saved in the recent Korean
War. 18,19.44

The lessons learnt during these wars have proved a tremen
dous boon to mankind. Their application to civilian injuries
since the war has enabled us to save many more lives than
before and to reduce the morbidity of accidental injuries con
siderably. Thus, in Birmingham, where a first-rate accident
service has been established, the results of the treatment of
civilian casualties are even better than those obtained during
the Korean campaign.22,2' Today it is generally accepted that
if the patient can only be brought alive to a properly equipped
hospi tal, his life will probably be saved. 2;;·27 This was well
illustrated by a recent train disaster in the Western Cape,18
Two trains carrying office workers home after the day's
work came into a collison, in which 93 were injured. Of these,
18 died on the spot while 75 were taken to 2 neighbouring
hospitals, one our University'S teaching hospital and the
other a suburban bospital. Although 20 of the patients
admitted were seriously injured, with multiple fractures, etc.
there were no further fatalities. One cannot do better than
save 100% of tbe injured and so far as salvage of life is
concemed, it would appear that our hospitals are indeed
coming close to the ideal. 18

Let us now consider briefly what were the main lessons
learnt from recent wars and how we can apply these lessons
to civilian injuries.

1. The first lesson to be learned from wartime experience
. comes from the forward field surgical units or field hospitals,

which were placed close to the front line and within easy
reacb of war casualties. In these forward surgical units
unhurried and perfectly organized resuscitation was regarded
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as the essential step in the treatment of the injured and all
facilities for the treatment of hock were immediately avail
ble.15,lI,27

The counterpart of this in civilian practice is to be found
in the establishmen"t of accident hospitals and departments.
As already mentioned, such an accident hospital organization
has been establi hed in Birmingham and has proved to be a
great success. I should like to pay tribute to Mr. Gissane,
who is with us today, for the mo t valuable work that he has
done as Director of this hospital. As he points out, uch a
hospital must adopt a completely new tempo and quality of
hospital organisation.-6 It should provide a round-the-clock
service with skilled surgical teams, resuscitation units, and all
necessary ancillaries. It consists essentially of a central
ac{:ident hospital with full-time consultant staff linked
peripherally with the casualty departments of neighbouring
hospitals and centrally with a general hospital, preferably a
teaching hospital, which bas modern orthopaedic, plastic
and other facilities. 2o,26 To be really efficient the accident
hospital should be not more than 70 miles, preferably only
40 miles, from any serious accident, and such a service is
justified only in densely populated areas, i.e. in cities with a
population of approximately 200,000 and an immediate
neighbourhood population of about 2,000,000.20 ,27 From
the economic point of view, the hospital should treat 1101 less
than 25,000 patients per year.

ow let us consider the situation in South Africa and see
what can be done about the establishment of such an accident
service. On looking a. a map of our country, it immediately
becomes obvious that it is difficult to fulfil the requirements
for an efficient service because of our vast distances and
sparse population. We have only 6 cities with popuJations
of 200,000 or more and only 5 with populations between
100,000 and 200,000.6 ,34

The Witwatersrand area is the only area in which the
population is sufficiently dense to warrant a proper accident
hospital. In this area we have Johannesburg with its popula
tion of I million and a population of about 2t million in the
surrounding area within a radius of 40 miles. In this area we
also have Germiston with a population of over 200,000 and
Pretoria with a population of a third of a million. Further
more it is a great industrial centre and more than a quarter
of all our industrial accidents occur here. The stage is there
fore set for the establishment of at least one and probably
two proper accident hospitals based on the pattern of the
Birmingham Accident Hospital.

The next big centre to be considered is Cape Town. Here
the city itself has a population of almost three quarters of a
million and the hospitals in the area drain a population of
over a million. Although an accident hospital as such will
not prove an economic proposition, the establishment of a
big accident department aTtached to the teaching hospital of
the University of Cape Town at Groote Sehuur now becomes
an urgent necessity.

Durban has a population of over half a million and drains
an area with a very large ative population. Here a large
,!ccident department attached to the teaching hospital i
also an obvious necessity. Port Elizabeth-though its
population is still small-about a quarter of a million-is a
rapidly developing industrial centre and the establishment of
an accident department connected with one of the larger
hospitals would even at this stage seem highly de irable.
Finally, there is Bloemfontein with a population of only

just over 100 000 but centrally ituated. n accident de
partment to drain the central part of thi large country of
our could profitably be establi hed there.

The rest of our country i too parsely populated to warrant
an accident service on the above scale and we mu t therefore
rather aim at impro ement and elaboration of the e i ling
facilitie. The improvements should include the following:

(a) Improved design and equipment of all casualty depart
ments, with provision of facilities for the treatment of shock
on the spot.

(b) More attractive alaries for our casualty officer which
\ ould draw men of greater experience and with a urgical
leaning.

(c) The establishment of proper orthopaedic and pia tic
departments, a burns unit, and facilitie for rehabilitation
in all our larger hospital .

2. The second lesson to be learnt from the wars concern
the immediate availability of blood and pia ma for resus<:ita
tion of casualties on the spot where they have sustained their
injuries. It ha already been pointed out that delay in com
mencing resu citation is the greatest enemy to life. The be t
surgical skill and ho pital equipment in the world are of no
use if the race with time is lost. 7 Our people in South Africa
are scattered over an enormous territory with no abundance
of fully equipped ho pital. There is obviou Iy a great need
for resuscitative centres and facilities at ariou vantage
points in the country.

During World War II in the Western De ert, where the
huge distances and rapidity of movement created great
difficulties in supplies and evacuation, the ituation wa
somewhat similar to that which obtains in South Africa.
In the war the responsibility for early resuscitation often
rested heavily on the battalion medical officer. The immediate
availability of plasma or blood at regimental aid-posts and
the efficiency of the battalion M.O., proved to be vital
factors in the salvage of Iives. 32 Thanks to the excellent
organization of the 8th Army Transfusion Service a standard
was achieved whereby not only plasma but also whole blood
was provided to advanced dressing stations and even to
regimental aid posts. 35 ,36 In desperate cases, transfusion was
commenced on the battlefield and continued. in the ambulance
during evacuation.

In considering fatal accidents in South Africa, it immediate
ly becomes obvious that most of the deaths on our roads and
in our railway, flying, mountaineering and recreational
accidents occur during the period immediately after the injury
and before admission to hospital. In the railway disaster
referred to before, 20% of the injured succumbed at the site
of the accident and of these more than half died of shock.
We might well ask ourselves whether those per on who died
of shock might not have been saved had proper facilities been
immediately available. The recent wars have shown that
future developments in salvage of life will depend not 0

much on perfection of the already near-perfect ho pital
treatment but on attention to the patient on the spot. 3'

In pite of the tremendous advances in the ho pital manage
ment of civilian casualtie , our profes ion has apparently not
learnt thi les on and has consequently failed to put it
energies into the problem of improving the care of the
wounded during the earliest phase.42

The respon ibility rests quarely on the houlder of the
general practitioner, \ ho i usually the first doctor to reach
the site of an accident. He hould be thoroughly proficient
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in the recogJ1l110n of hock, the assessment of blood 10 ,
and the early care of the wounded. Manya battalion medical
officer tran fu ed his patients in the heat of battle. There i
no rea on why the general practitioner cannot do the ame at
the scene of an accident. Dried pIa ma and plasma ubstitute
which can be kept indefinitely and tran ported with ea e are
readily procurable and have proved their worth a life-
aving mea ures. Every doctor should have a supply of These,

together with suitable giving set, ill his car as well as ill his
surgery.

While very early tran fu ion of plasma will no doubt ave
many lives, it ha already been pointed out that adequate
treatment of wound hock demands whole blood in plentiful
amounts. Thank to the magnificient services of our blood
tran fu ion organization with their headquarters at Cape
Town, Port Elizabeth, Ea t London, Johannesburg and
Durban. blood can now be provided in most parts of the
Union.· 7 However, the areas served are necessarily very
large. The Western Province service, for instance, covers
half the Cape Province. Here the difficulty of providing blood
at hort notice has been partly overcome by the establishment
of branches with banks or donor panels in various Western
Province towns.·7 everthetess, there are many areas where
blood cannot be kept or obtained on the spot. In such cases,
blood has to be tran ported from headquarters or from the
nearest branch. This take time and is burdensome and
co tly on account of the need to maintain the blood at a low
temperature. The establishment of more donor panels in our
country towns is an obvious tep in rendering blood readily
available and the ideal would be to have every town and
village in South Africa provided with either a branch bank or
a donor panel.

Other problems which arise in connection with the provision
of blood on the spot concern the inherent risks attendant upon
blood tran fu ion, and the need for grouping and compatibility
tests. In emergencies low-titre group-O blood, which was
u ed extensively during the wars, has to suffice, but in many
in tances it will probably still be most practical to treat the
patient on the spot by the infusion of plasma or plasma
substitute. There is no rea on why dried plasma and plasma
substitute should not be made immediately available even in
the remotest parts of our country. ot only should every
doctor have a supply at hand but plasma should be kept in
every ambulance and train, in all large factories, at key points
along the national road, aerodromes, racetracks, mountain
club huts, fire stations and so on. This would obviously
involve a tremendous organization, but it is a matter of
national importance and deserves the attention of the State.
Blood and plasma were made readily available during the
wars and there is no rea on why in a peace time organization
a imilar ideal cannot be achie ed.

3. The third le on to be learnt from the wars concern the
peedy evacuation of casualtie to a ho pital with continua

tion of transfusion, during tran port if necessary. In World
War n, ambulances with facilitie for in-ambulance tran 
fu ion were alway . readily a ailable and tanding by to
convey ca ualtie to the nearest advanced surgical unit.
The Korean war proved the value of helicopter evacuation,
which made it po ible to get all casualtie back to a urgical
unit within an hour of haing been wounded. 3 ,26

The afe transport of seriou Iy injured patients to a ho pital
can only be effected by the pro i ion of a mobile urgical
unit, with staff who can continue the resuscitation during the

journey. In Birmingham uch a unit, with pecial stretcher
and plints for comfortable travelling and all facilities for
blood tran fusion etc., has proved its value as a life-saving
measure. 20,27 In Cape Town, we have now had 4 year'
experience of a omewhat imilar unit for obstetrical emergen-
ie .31 Thi /lying squad, whicn was established from the

University of Cape Town Students Hospital Rag Fund,
operates from the ho pitals which are attached to our medical
faculty. It covers the whole of the Cape Peninsula and
urrounding areas and can be called upon by any doctor or

midwife faced with an obstetrical emergency. Usually the
quad is on its way within 15 minutes of the call having been

received. Many calls have come from our worst slums and in
everal cases, especially on the Cape Flats, it was necessary

to carry the equipment, which always included a supply of
blood, over a mile or more of sand and bush because the
ambulance could progress no further. . In some cases, it was
necessary to transport the patient back over the same route,
this time with intravenous drip in position. In the majority
of cases the squad was fa,ced on arrival with severely shocked
and exsanguinated patients requiring immediate and energetic
transfusion. The results of this work have been illuminating.
In the first 200 calls there were only 6 deaths; 3 patients were
dead when the squad arrived and the remaining 3 succumbed
within 15 minutes of the arrival of the squad. The squad has
more than justified its existence and it is high time for the
service to be taken over by our Provincial Administration
and extended to other branche of medicine. If this were to
be done, properly equipped mobile surgical units built on
the Birmingham pattern should be provided and attached
to our larger hospitals, while all other ambulance units
should carry blood, which can now be provided in convenient
plastic containers suited for in-ambulance transfusion.

Furthermore, in our country with its vast distances, the
possibility of air transport should be given serious considera
tion and the establishment of a helicopter ambulance service
should receive our earnest attention. Helicopters have >been
tested not only in the wars but in other countries also in
peace time and have already saved thousands of lives. Our
country would be well-advised to try to improve upon the
Australian 'flying doctor' service which has been using
conventional aircraft, by setting up a similar organization
equipped with helicopters.

Before concluding my remarks on the problem of resuscita
tion on the spot may I direct your attention t a few interesting
speculations?

(a) Should specially selected laymen be trained in the
discipline of blood transfusion so that the administration of
plasma could become as routine as, for example, the injection
of morphine in the treatment of the seriously injured?

(b) To what extent could bodies such as the ational
Occupational Safety Association and ational Road Safety
Organisation contribute to the immediate treatment of the
injured?

(c) Could the services of flying, racing, mountaineering
and other clubs be utilized to facilitate early tramfu ion
andpeedy evacuation? .

(d) Should the Blood Transfusion Services enter the field
of re u citation more actively?

(e) Should the State supply standardized tran fu ion
equipment, render blood and dried pia ma readily a ailable,
and provide road and air tran port for the injured?
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s I see it, the problem hinges largely on the follO\ ing
two questions:

Firstly, what death are avoidable if, in the ideal tate of
organization, re uscitation can alway be offered on the spot?
Secondly, are the co ts involved in providing the ideal tate,
ju tified?

The answers depend largely on the value we place on pre
mature di ablement and loss of life in term of national
economy. From the humanitarian point of view no effort i
wasted and no expense too great; for, apart from the economic
consequences, a serious accident is a major tragedy in the
life and household of a person with a fit and healthy body.

SUMMARY

The problem of shock and resuscitation is considered in
relation to accidental injuries in South Africa. Road and
industrial accidents, which are increasing at an alarming rate,
are generally responsible for the serious and fatal injuries
which account for 7,500 deaths per annum and a great deal
of ill-health and loss of man-power.

It is pointed out that every injury of any magnitude is
followed by wound shock and that the essential feature is a
reduction in the circulating blood volume due to loss of
blood or plasma.

The diagnosis of shock is briefly considered in terms of
clinical features, extent of the local injury, and changes in the
composition of the blood. The close correlation between the
size of the local injury and the degree of shock is emphasized.

It is pointed out that the prime need in treatment is trans
fusion, which must be early, energetic and plentiful, and time
is the all-important factor in serious injuries. In practice this
need may be met by:

1. Establishment of a comprehensive accident service
with central accident hospitals on the Birmingham plan.
This requires density of population and in South Africa is
practicable probably on the Witwatersrand only. In Cape
Town, Durban, Port Elizabeth and Bloemfontein, accident
departments attached to general hospitals should be provided.

2. Improvement of facilities in the casualty departments of
all our general hospitals.

3. Provision of blood, plasma and plasma substitutes 'on
the spot'. In this connection the following suggestions merit
consideration:

(a) Availability of dried plasma and plasma substitutes in
all doctors' cars and surgeries, in every ambulance, train and
factory, and at various points where accidents might occur.

(b) Establishment of branch blood banks or donor panels
in all our country towns and villages.

(c) Provision of mobile surgical units with 'flying squads'
and introduction of air ambulance services.
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The po ibilitie of utilizing the ervice of pecially trained
laymen the Blood Tran fu ion Ser ices and ariou organiza
tion and club, are mentioned and it i urged that no effort
hould be pared in providing prompt treatment to all

ca ualties.
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