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I INTRODUCTION 

THE ,'JANAGEl'lEY1' OF HEATSTOOKE(l) 

by 

Dr. Charles S. Lei the ad 
Liverpcol School of Tropical liedicine 

University of Liverpool 

Heatstroke has been defbei 2 ) as: a state of thennoregulatory failure 

usually of sudcen onset, following exposure to a hot environment, and character

ized by disturbance of the cer-tral nervous system, by generalized anhidrosis, 

and by a rectal temperature above 4O.6°c. (1050 F.). Heat hyperpyrexia is 

different in that the patien~ is conscieus and rational and sweating may be 

present; the rectal temperature is above 4O.6°c. (lO~F.) but tends to be 

lower than in heatstroke. 

Even in favollrable circumstances (that is, "favourable" by usual standards), 

the mortality of treated heatstroke is about 35%. The prognosis depends on the 

duration and degree of hyperpyrexia and coma and therefore it depends first on 

how soon treatment is begun, and second, on the effectiveness of the treatment 

in lowering -Ghe body temperature. This paper will deal only with the various 

methods of treatment; the strategiC p}acing of treatment centres, or the logistic 

problem of han to get patients as rapidly as possible to a treatment c8Dtre, are 

matters to be de~ided in relation to the needs of a~ one situation - but they are 

of paramount importance. If patients can be received within minutes or at most 

an hour of their collo.1'8e, treat,r;.ent is relatively-easy and the prognosis is good. 

(1) The material in this pE.per isessc"-tially the same as in .the manuscript 
for Heat S'Gress and Eeat Disorders, by C.S. Leithead and A.R. Lind, which 
is t.o be pu-.)1.isn:;d [;Llc~':"'tly by Cassell, London. 

(2) Leithead, C,S. oPe ctt. 
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No amount of equipment, experience, or skill can keep down the death rate in 
patients who have been in hyperpyrexia and coma for several hours before reaching 

medical aid. 

II TREA.TMENT 

A method of effective cooling should be employed immediately the diagnosis 

of heatstroke or of hent hyperpyrexia has beEn made. Cooling is "effective" if 

the rectal temperature is reduced to 38.9°C. (1020 F.) within one hour, regardless 

of the degree of hyperpyrexia present at the outset. In practice, there are two 

very good methods of effective cooling. 

The first is to use the slatted table designed by Guthrie and McCracken (1960). 

It is a more highly specialized piece of equipment than the lattice bed used by 

Borden et al.(1945), but employs the same principle of combined convective and 

evaporative cooling by exposing as much as possible of the body surface of a recum

bent and anhidrotic patient to a fine spray of cold water and good air-movement. 

The table is 7 ft. long, 2 ft. 6 in. wide, and 3 ft. high. The frame is 

made of simple 1 in. galvanized iron piping. The 

1 in. aluminium strips set at 10 in. centres, with 

slats of the upper surface are 

two extra slats at the head and 

one at the foot set at 5 in. centres. The closer setting at the ends proVides more 

support for the head and feet, whilst the more open setting in the middle allows 

greater exposure of the skin of the back to the lower spray. The slats are welded 

to the piping at the edges. The 3/4 in. pipes of the lower spray are set 6 in. 

below the slats. 

apart (5 between 

Water is delivered through 1/16 in. perforations Bet 2 in. 

each pair of slats) and countersunk 1/32 in. to produce a spray 

rather than a jet. The upper spray is an ordinary hand shower with a fleA~ble 

metal hose and rose, as commonly fitted to domestic baths. 

Chilled water, ideally at a temperature of 45°F. (7°C.), is delivered to the 

sprays at a pressure of 40-45 lb. per sq. in. through T-pieces which reduce from 

1 in to / •. • 31 ... lll. In Kuwait the chilled water comes from one of three sources: 

1. ~ 6-in. chilled-water main serVing a central air-conditioning plantj 

this circulates at 42-45~. (6_7°C.). 

2. A small 3-5 h.p. 'Freon' refrigeration unit. The cold water produced 

is stored in nn insulated 400-gal. tank which ensures an adequate supply at about 

tI2-45~ • 

3. A 15-20 h.p. freon refrigerating unit which cools water directly as it 

passes throl18h. 
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The room in which the table is housed is well air-conditioned and 

fitted with powerful fans so that the patient is exposed to a current of 

dry air. The method, which has been used in Kuwait Oil Company medical 

practice for twelve years or so, can reduce even extreme hyperpyrexia to 

38.90 C. (102<lF.) in twenty to thirty minutes; experience has shown that 

the final rectal temperature will be 37.2° or 37.8°C. (99 or loooF.) if 

active cooling is stopped when it has fallen to 38.90C. (102°F.). 

The medical department of the Bahrein Petroleum Company have modified 

the Guthrie and McCracken table for use in a caravan type of trailer; the 

chilled water used in spraying the patient is recovered and recircUlated. 

This modification is therefore suitable for circumstances requiring some 

mobility on the part of the treatment unit; full details oftha technique 

would presumably be supplied on request to Dr. K.B. 1egalley, Chief Medical 

Officer, Bahrein Petroleum Company, Awali, Bahrein. 

The second good method is to place the stripped and unconscious patient 

in a tub or bath filled with ice chips and water. The rectal temperature 

is checked every three ininutes or so (as it is in the Guthrie and McCracken 

method) and the patient transferred to bed in a cool room when it has fallen 

to 38.90C. (1020F.); throughout cooling, the body surface and particul~rly 

the limbs are massaged vigorously to promote good circulation of blood. 

By this method, rectal temperatures between 40.6 and 45.00 c. (105 to 113°F.) 

have been reduced well within an hour to 38.90 C. (102°F.) in forty-eight 

patients described collectively lrJ Gauss and Meyer (1917), Ferris~. 

(1938), Schillhammer and Massonneau (1958) and Ferguson and OIBrien (19CO). 

So effective is the method that unless the patient is removed· early enough 

from the ice water (i.e., when the .rectal temperature is 38.9°C. or 102°F.), 

the body temperature may subsequently become subnormal, and shock may result. 

This appears to have happened to two of the patients described respectively 

by Ferris at al.(1938) and Schillhammor and Massoneau (1958). Ferris and 

his colleagues, however, are confident of the safety of the method and 

emphasize that a patient with a rectai temperature of 41.10 C. (lo6Of.) or 

over is not precipitated into shock simply by immersion in ice water. 

A criticism commonly directed at these methods, and particularly 

the first, is that they require facilities not readily available in the 

circumstances in which heatstroke may occur, This should never be applicable 
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to static, and particularly industrial, circumstances. It is difficult 

however to provide adequate facilities for the treatment of he1lotstroke 

in itinerant" communities, for example, of pilgrims or servicemen. In 

this respect, the potentially mobile unit used by the Bahrein Petroleum 

Company is of importance. 

Another apparently inevitable comment concerns the relatively high 

cost of supplying and maintaining a suitable refrigerating plant to supply 

cool air, and cold water or ice. This is a matter outside the scope of 

the present paper, but. there is absolutely no doubt that the means for rapid 

cooling greatly improve tte prognosis in heatstroke. 

A more fundamental cri ticisrn of the methods is that by employing ice 

or nearly ice-cold water, they cause peripheral vasoconstriction, and 

shivering and struggling even il'l heatstroke patients; and since these 

responses impede cooling, they are viewed as serioul! disadvantages by some 

authors (e.g., Hoagland and Bishop, 1961). However, since there can be 

no experimentally-induced heatstroke, there is no way of making controlled 

studies on the values of different methods of cooling. Results such as 

those obtained by Wyndham ~. (1959) on different rates of cooling subjects 

in whom rectal temperature did not exceed 4D.2oC. (104°F.) and who were 

neither anhidrotic or comatose, are unfortunately aL~st meaningless in 

terms of the treatment of heatstroke. Despite peripheral vasoconstriction 

and shivering, the methods described above have been found in practice to 

be fast and efficient. 

Hyperpyrexia can be reduced if the patient is sponged with cool or 

tepid water, or wrapped in a wet sheet, in the presence of good air-movement. 

The· method has been found by Ferris ~.(1938) and by Daily and Harrison 

(1948) to be less effective than cooling by ice-water baths. However, in 

the field or in clinics unprepared for the treatment of heatstroke, it is the 

best that can be done and is often life-saving; and if a mot.or-driven 

fan is available to provide a 

method depends prinCipally on 

strong blast of air, so much the better. The 

evaporative cooling, and therefore should not 

be carri€d out in a small room in which air is recirculating and becoming 

progressively jIlore humid, Sponging with alcohol has alsO been employed 

for evaporative COOling (Baxter and Teschan 1958, Herman and Sullivan 1959, 
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and Ferguson and O'Brien 1960), with apparently no particular advantage. 

The fact is that use should ,be made of any avo.ilo.b1e cooling device; for 
example, the marine electrician whose case is quoted by Leithead ~. 

(1958), was saved by being put promptly into the meat-storage space(the 

only refrigerated compartment in his Ship). 

Effective cooling, followed by a period varying from one to several 

weeks of observation and bed rest in a cool ward, is usually the only 

treatment required. The modern literature on heatstroke, however, contains 

reports on the use of chlorpromazine, pressor agents, and corticosteroids. 

These adjuvants to cooling represent significant advances in general therapeutics 

and may be of the greatest value in individual cases, but it is as well to 

bear in mind that recove~J from heatstroke depends primarily on the degree 

and duration of hyperpyrexia, and on the speed and efficiency of cooling. 

The secondary measures are employed as follows: 

Chlorpromaz ine: 

This drug is in current use in heatstroke for both its thermolytic 

and sedative or tranquillizing properties (Yen Ho Ch'ang~. 1958, 

Schillhammer and Massonneau 1958, Herman and Sullivan 1959, Knochel et a1. 

1961, and Hoagland and Bishop 1961). Dosages for either purpose have 

been in the order of 25 or 5C mg., given intravenously. To reduce the 

body temperature, the drug must be used in conjunction with externally 

applied cooling, as in the induction of hypothermia or in the management 

of hyperpyrexia due. to tetanus or other infections. It is said to depress 

the hypothalamic centre for thermoregulation, to promote peripheral vasodi-

latation, and abolish shivering. Reports on its use as an adjunct to 

cooling in heatstroke have so far been favourable. There seems to be little 

doubt that it is useful also in the management of spastiCity, restlessness, 

or convulsions perSisting after effective cooling. It is possible also 

that it counteracts vasospasm associated with shock; on the other hand, it may 

increase the risk of hepatic dysfunction. 

On balance, chlorpromazine is a valuable addition to the treatment of 

hea tstroke. 

of cooling. 

and dipyrone 

The question has been raised whether it might serve in place 

Hoagland and Bishop (1961) treated one patient with chlorpromazine 

(sodium I-phcnyl-2-3-dimethyl-4-methylamino-pyrazolon-N-methane 

sulphonate) and without immersion in cold water; 



EM!RC12!Tech.Disc.!3 
page 6 

and the method was very successful. These authors are hopeful that the 

use of such drugs with synergistic hypothermic actions might obviate the 

need for cryotherapy with its attendant struggling and shivering on the 

part of the patient. It will be interesting to .hear of their further 

experience; the first patient to be treated in this way was received 

within minutes of collapse and the onset of hyperpyrexia, and the treatment 

(which included the application of wet towels and intermittent sponging 

with tap water) was carried out in an lIemergency room" at any army hospital; 

the emergency room was probably air-conditioned and fairly cool. 

Ant:i- malarial drugs:. 

If there is any reason at all to suspect hyperpyrexic or cerebral 

(P.falciparum) malaria, specific treatment should be given. The certain 

diagnOSis depends on tho identification of the parasites in the peripheral 

blood, but facilities for doing so may not be available. The drug of 

choice is Nivaquine Soluble (chloroquine sulphate), which is marketed in 

ampoules containing 200 mg. in 5 ml. The contents of one ampoule are 

diluted in 15 ml. of sterile saline or water and given by slow intravenous 

injection; alternatively the drug may be added to a saline drip. Further 

dosages and management are described in standard texts of tropical medicine 

(for example, Adams and Maegraith 1960). 

Central nervous system depressants: 

Chloral, phenobarbitone, paraldehyde, and (more recently)chlorproma2iina, 

have all been usod to control the restlessness, mania, involuntary movements, 

and convulsions of heatstroke. EX:cept in the case of chlorpromazine, they 

should not be given until the response to effective cooling is known; 

reduction of the hyperpyrexia is frequently all that is reQuired to Quieten 

the patient. 

Measures to combat shock: 

The incidence of shock in heatstroke is about one in every six cases, 

but it depends obviously on circumstances such as the near and immediate 

availability of methods for effective cooling. The clinical response to 

effective cooling is in such cases negligible or transient. There-has 

usually been a delay of more than four hours between the onset of heatstroke 

and active cooling, or alternatively the method of cooling has been inefficient 

and the reduction of body temperature has taken several hours. 
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The management does not differ in principle from that of shock 

due to other disorders, provided that hyperpyrexia has been reduced or 

has resolved. 

Oxygen is given by mask or by nasal catheter. It was administered 

routinely to all patients by Borden et al. (1945) but it is probably not 

necessary to do so; Ferris ~.(1938) found. the arterial o:x;ygen oontent 

to be approximately nonnalin seven patients in whom it was measured. 

Oxygen is of value to patients in shock, if cyanosis or pulJoonary oedema 

are present. 

Intravenous infusions which have been used include plasma, 5% dextrose 

in water or saline, an isotonic mixture of sodium chloride and sodium 

bicarbonate, and isotonic saline. The prinCiple indications for intravenous 

fluid therapy are evidence of water or salt depletion, and prolonged coma. 

Although it is natural to take the·decision to give fluids by this route 

on the basis simply of clinical signs, the need for their continued administra-

tion must be under close observation and frequent review. There is a danger 

of precipitating pulmonary oedema, or of mistaking oliguria due to renal 

failure for a continued effect of hypotension and water depletion. 

Cardiac stimulants such as ephedrine, caffeine, amphetamine, strophanthus 

and digitalis have been tried, but there is no detailed report on their 

efficacy. In the knowledge that the myocardium may suffer in heatstroke (though 

whether as a result of hyperpyrexia or shock is not clear), and if it is thought 

that the shock whioh is present is of cardiogenic origin, it is probably reasonable 

to employ strophanthus or digitalis. A suitable measure would be to observe 

the effect of digOXin, 1 mg. by intravenous injection. 

The pressor agent which has been used with greatest frequency is 

noradrenaline, but probably most physicians would at present prefer 

lleteraminol (Aramine). Meteraminol has a: similar but more prolonged action 

than noradrenaline and may be administered intravenously. intramusoularly, 

or subcutaneously; 5 to 10 mg. can be given intravenously, 10 to 25 mg. by 

the intramuscular or subcutaneous routes, or 200 mg. can be added to 

500 ml. of saline or 5% dextrose and given by intravenous drip at the .. optimum 

rate for maintaining the blood pressure. As a result of treatment with 

a pressor agent, many hypotensive patients appear to be much improved at 

least temporarily, but there is little reliable evidence that survival is 
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equally favourably affected (Nickerson, 1962). There is in fact some 

basis (reviewed by Nickerson) for believing that the administration of 

pressor agents may contribute to hepatic, renal, and cardiac damage in 

shock. Their influence on the survival rate in heatstroke complicated 

by shock is unknown, but there is no doubt that they are in wide use 

(Austin and Berry 1956, Baxter and Teschan 1958, Schillhamner and MllSsonneau 

1958, Herman and Sullivan 1959, Ferguson and.OIBrien 1960, and Knochel 

et al. 1991). They should not be given until the patient has been cooled, 

lest the vasoconstriction they produce might interfere with heat loss. 

Adrenal steroids have also been employed by the authors quoted above. 

Waugh (1954) was possibly the first to report on the use of cortisone in 

heatstroke, not as a measure to combat shock, but as a potential atipyretic 

or thermolytiC agent. He came to the conclusion that cortisone is without 

effect on either the hyperpyrexia or the anhidrosis of heatstroke, and 

recommended immersion of the patient in ice-cold water, Knochel et al~ . 

. (1961) advise that pressor agents and corticosteroids should be used 

together with extreme caution, and in heatstroke only in the event that 

shock does not reSPOnd to correction of hypetpyrexia. Nickerson (1962) 

makes the po;int that it is not clear whether adrenal deficiency ..xists during 

the development of shock in either animals or man, unless the adrenals 

are specifically compromised by disease, surgery, or the prior administra

tion of exogenous adrenal steroids. It is certain that corticosteroids 

should be given to heatstroke patients in whom adrenal haemorrhage has 

occurred, if the complication can be recognized. Schillhammer and 

Massonneau (1958) believe also that there may be actual or relative 

insufficiency of corticosteroids in heatstrpke as a result of great 

adrenocortical strain, and report excellent results of giving 100 mg. 

hydrocortisone in a dextrose and saline drip, followed by cortisone acetate 

100 mg. intramuscularly every eight hours for several days. It seems 

likely, however, that the successful management of the three cases they 

desc'ribe was due as much to prompt reception and rapid cooling of their 

patients as to -the administration of cortisone, 

Care of the unconscious patient: 

This has been summarized recently, in general terms; by Russell Brain 

(19C:o )., and .. is def'cribed in many textbooks; the details need pot be repeated 

here .. 
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If olig"t:ia persists and it becomes clear that renal failure hasoocurred, 

the usual treatment should be instituted. In calculating the daily allowance 

of fluid, it must be remembered that the patient is anhidrotiC, rut (so far as 

is known) insensible fluid-loss is nonnal or increased. H;vpel'kalaem:l.a 

appears to be a particular danger, and extra-corporeal.(artificial kidney) 

dialysis may be ·required. The details of management of acute renal failure 

may be found in IOOst textbooks of general medicine. 

Otherwise, the patient is kept at .rest in .a coal ward until thennal 

sweating and stability of body temperature have been restored. The time 

required for convalescence and complete recovery varies enormously in individual 

cases and is judged accordingly. A patient has occasionally to be discharged 

while suffering from one or other of the sequelae of the disorder. It is 

u.,certain if the patient who has recovered is thereafter abnormally sUsceptible 

to heatstroke,but an attempt should be made to modify his occupation or habits 

so as to avoid a repetition of the circUmstances in which the disorder occurred. 
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