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While vigorous debate continues concerning the nature

and/or extent of global warming, it has been suggested that

the number, length, and intensity of heat waves experi-

enced globally is increasing [1, 2]. Certainly, forensic

pathologists are continually encountering cases where

deaths may have either been caused by, or associated with,

high environmental temperatures, and in many parts of the

world there does appear to have been an increase in

numbers of heat-related deaths [3, 4]. In January–February

2009, summer temperatures in Adelaide, the capital of

South Australia, reached record levels, with 8 days having

maximum temperatures above 40 �C, including the hottest

day in 70 years with a temperature of 45.7 �C [5]. The

results of this heat wave included a marked increase in

deaths, particularly of elderly individuals with underlying

cardiovascular disease. Other studies have shown that

children are also at risk [6]. Given the unprecedented

numbers of victims in the South Australian heat wave, a

refrigerated container had to be hired and installed next to

the state mortuary to deal with the increased storage

requirements, something that had never previously been

required. These events create a number of problems for

forensic pathologists ranging from simple logistical issues

of having to deal with markedly increased numbers of

cases, to diagnostic issues around determining causes of

death.

Making a diagnosis of a heat-related death may be quite

difficult at autopsy as commonly found features such as

skin slippage, pleural petechiae, and pulmonary and

cerebral edema are entirely nonspecific [7]. Only very

rarely will a core temperature of a body proximate to the

time of death be available, and heat often accelerates

decomposition which further complicates post mortem

assessment [8]. Occasionally there may be convincing

evidence of prolonged exposure to high temperatures, for

example in a sweat lodge [9], or a history of coma or

muscle spasm resulting from a significant elevation of core

temperature. Dehydration may be an associated feature at

autopsy [9, 10]. While survival for some time with a high

temperature may be associated with the development of

acute pancreatitis, centrilobular necrosis of the liver,

cerebral neuronal degeneration, acute tubular necrosis of

the kidneys, and rhabdomyolysis [7], the latter may also

suggest drug exposure [11]. The association of hyperther-

mia with drugs such as cocaine and the ring derivate

amphetamines such methylenedioxymethamphetamine,

MDMA or ‘‘ecstasy,’’ and paramethoxyamphetamine or

PMA is well recognized and necessitates full toxicological

evaluation of each case [12, 13]. In addition, certain pre-

scription medications such as tricyclic antidepressants and

antihistamines with anticholinergic effects, certain anti-

parkinsonian drugs, and neuroleptic drugs such as some of

the major tranquilizers, may all predispose to hyperthermia

[14]. As periods of high environmental temperatures

may be associated in various parts of the world, such as

Australia, with serious brush/bushfire outbreaks, the

autopsy load may also be added to by fire deaths [15]. For

example, in the Australian state of Victoria in February

2009 the hottest day to date of 46.4 �C was recorded, with

heat-related deaths occurring in of over 400 people around

this time, and a further 173 deaths occurring associated

directly with the bushfires [16].

To standardize the approach to, and the diagnosis of,

hyperthermic deaths certain criteria have been proposed
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which include a history of the decedent being alive at the

time of the high temperatures, decomposition, a core

temperature of C40.6 �C (105 �F), and a high environ-

mental temperature at the death scene ([37.8 �C) (100 �F)

[17]. As a number of these criteria may be missing it has

been suggested that ‘‘hyperthermia’’ or ‘‘heat stroke’’

should only be used if it is known that the body tempera-

ture at the time of collapse was C40.6 �C (105 �F). It is

still possible, however, to use these terms with lower body

temperatures if the body has been cooled, if there was a

history of altered mental status, or if liver and muscle

enzymes were elevated indicating heat exposure [17, 18].

The National Association of Medical Examiners in the

United States has further suggested that ‘‘heat-related

death’’ is a useful term for cases where high temperatures

may have either caused death or significantly contributed to

it, but the body temperature at the time of collapse or death

cannot be determined, and no other cause of death is

present [19].

Given the possibility that an increasing number of heat-

related deaths may be coming through forensic facilities it

is important that high-risk periods can be identified so that

morgues can prepare for the increased workload associated

with these types of deaths. For this reason a mathematical

formulation termed the Excess Heat Factor has recently

been derived based on long-term local metereological data

to allow a more accurate indication of the severity of a heat

event to be determined, rather than merely relying on

sequentially recording maximum daily temperatures [3].

This calculation can provide a way of scoring environ-

mental temperature load and thus enable prediction of the

likelihood of a significant increase in the number of heat

related deaths. It can also be used in clinical practice to

predict increases in heat related morbidity [3]. The two

major components of successfully dealing with major

clusters of deaths arising from heat waves remain fore-

warning and disaster victim management preparedness

[20].
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