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Fatal Ecstasy-induced malignant hyperthermia with rhabdomyolysis. A case 
report
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	 _________________________________________________________________________________________
	 Abstract: There is an increasing number of reports concerning lethal courses following consumption of 
3,4-Methylenedioxymethamphetamine (MDMA), namely Ecstasy. Autopsy findings in cases of MDMA intoxications are 
described, however Ecstasy-associated pathological findings should be separated from Ecstasy-induced findings. This case report 
presents typical Ecstasy-induced findings due to an obviously genetic disposition leading to malignant hyperthermia and severe 
rhabdomyolysis. Medicolegal aspects are relevant because there is a therapeutic option to save life by injecting Dantrolene® when 
first symptoms are recognized.
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	 Ecstasy is the common name for 
3,4-Methylendioxymethamphetamine 

(MDMA). Over the last years, the number of reports on 
adverse somatic effects of Ecstasy has increased, including 
disturbances of the thermoregulation and severe courses 
with fulminant hepatic failure leading to death [1-6]. The 
range of effects includes acute and chronic liver disease, 
liver failure, malignant hyperthermia, coagulation 
disorders causing thrombotic and/or haemorrhagic 
complications in various organs. Additionally, 
rhabdomyolysis, acute renal failure, arrhythmia and 
sudden cardiac death are reported as well as disturbances 
in the water and electrolyte balance, aplastic anaemia 
and severe arterial hypertension [7-11]. Malignant 
hyperthermia is a well-known complication during 
anaesthesia [12]. This complication can also be found 
in cases of MDMA-intoxication, especially if there is a 
genetic disposition [13, 14]. Like in cases of hyperthermia 
during anaesthesia, which can be triggered by a variety of 
substances, the immediate administration of Dantrolene® 

seems to be the one and only therapeutic option to avoid 
a lethal course [15-20]. We report about a young woman 
who consumed MDMA and developed hyperthermia, 
delirious behaviour and rhabdomyolysis leading to death. 

Case report

	 A 37-year-old woman was found naked and 
lifeless on the floor of her bedroom. Hours before her 
boyfriend offered her MDMA, and under the influence 
of alcohol the woman consumed an unknown number of 
pills. After that, she shut the door of her room, developed 
a delirious behaviour and, as her boyfriend reported later, 
she started sweating, got undressed and threw herself 
on the ground causing visible hematoma (Fig. 1). The 
boyfriend, who had consumed drugs as well, looked 
through the window and saw her body lying lifeless on the 
ground of her room. Although he called the emergency, 
resuscitation failed and the police was informed. About 
three hours after death, the rectal temperature was 41.7°C. 
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	 Autopsy 
	 Autopsy revealed well demarked fresh hematoma. 
Partially, the skeletal muscles were of grey-red colour, 
pale and softened. Acute congestion and oedema of all 
internal organs were found. Brain weight: 1373 g, left 
lung: 633 g, right lung: 766 g. Macroscopically all other 
findings were according to the age of the woman. There 
was no coagulated blood in the large vessels. 
	
	 Toxicology
	 Toxicological investigations showed the 
following substances and concentrations in femoral 
blood (Table 1).
	 Femoral blood concentrations of MDMA above 
600 µg/L can be considered comatose-fatal [21].
	 Analysis of different sections along the hair 
revealed Diazepam (35-170 ng/mg), MDA (0.25-0.59 
ng/mg), MDMA (13-23 ng/mg), Nordazepam (0.08-0.13 
ng/mg), Temazepam (0.01-0.12 ng/mg) and Lorazepam 

(0.02-0.09 ng/mg) concerning a period of 10 to 12 
months prior to death.

	 Histopathology 
	 In accordance with age, there were non-
specific mild histopathological findings, e.g. mild 
interstitial myocardial fibrosis, lung oedema, brain 
oedema, mild fatty transformation of hepatocytes with 
single cell necrosis. Skeletal muscles presented a severe 
rhabdomyolysis already visible using conventional 
histological stainings with partial loss of transverse 
striation (Fig. 2). Immunohistochemistry was able to 
demonstrate lack of desmin within parts of the muscle 
fibers (Fig. 3). There were no anti-myoglobin-positive 
protein deposits in the renal tubuli. Obviously the 
woman died too short after the intake of MDMA to 
develop the typical picture with anti-myoglobin-positive 
proteins inside a lot of renal tubuli accompanied by renal 
failure. In contrast there were 500 ml urine in the bladder 
pointing to an intact renal function. 

Discussion 

	 In the literature, autopsy findings are presented 
found in cases of amphetamine consumption including 
self-harming prior to death and histopathological 
findings following the autopsy [1, 22]. It might be 
possible that in cases of long running amphetamine/
MDMA consumption the risk of some histopathological 
changes increases, e.g. coronary sclerosis, interstitial 
myocardial fibrosis, scars in the myocardium or damages 
of the liver [1, 4]. Nevertheless, these findings can be 
regarded as non-specific and might also be caused by 
other drugs or diseases (e.g. consumption of cocaine 
or pre-existing arterial hypertension independent from 
any drug abuse). Although severe histopathological 
cardiovascular changes such as myocardial hypertrophy 
and myocardial interstitial fibrosis can be considered as 
a result of long-term consumption of e.g. amphetamines/
MDMA, such findings may occur for a variety of reasons. 

Table 1. Toxicological investigations of femoral blood

MDA 72 µg/L
MDMA 4200 µg/L
Diazepam 28 µg/L
Blood alcohol concentration (BAC) 0,49 ‰

Figure 1. Hematoma caused by self-throwing on the ground as 
part of delirious behavior.

Figure 2. Severe rhabdomyolysis found in parts of the skeletal 
muscles (HE x100).

Figure 3. Skeletal muscle fibers with partial loss of desmin due 
to rhabdomyolysis (x200).
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In addition to an acute intoxication with amphetamines/
MDMA, previous frequent consumption of drugs over 
a longer period has to be proven by hair analysis. Most 
histopathological findings cannot be considered to be 
the result of amphetamines/MDMA consumption only. 
Acute amphetamines/MDMA-intoxication is not a 
necessity for the most histopathological changes which 
could be the result of a long-term consumption of these or 
other drugs anyway. So the majority of histopathological 
findings in cases of acute amphetamine/ecstasy 
intoxication could be considered to be drug-associated, 
but not to be specifically drug-induced. On the other hand 
there are definite findings pointing towards a specific 
methamphetamine-induced damage in the myocardium 
[23]. On an individual basis, it seems to be difficult to 
differentiate between methamphetamine-associated 
findings and methamphetamine-induced findings, e.g. 
an inflammatory cardiomyopathy with similar changes 
must be taken into account. 
	 In contrast to the non-specific findings mentioned 
above, which may or may not contribute to death under 
the influence of lower concentrations of amphetamines/
MDMA, Ecstasy triggers malignant hyperthermia with 
rhabdomyolysis, a specific finding and MDMA-induced 
reaction when there is a genetic predisposition, namely 
the ryanodine receptor [24-28]. 
	 This genetic predisposition increases the risk 

of malignant hyperthermia in combination with severe 
rhabdomyolysis involving all parts of the skeletal 
muscles. Nevertheless, a comprehensive revision of 
every case is obligatory: the combination of delirious 
behaviour, high rectal temperature and rhabdomyolysis 
as well as each finding itself can point towards an 
intake of MDMA as the triggering substance. Despite a 
genetic predisposition, hair analysis in the present case 
demonstrates that frequent consumption of low doses 
of MDMA in the previous months does not necessarily 
lead to hyperthermia and rhabdomyolysis. Since the 
administration of Dantrolene® is an therapeutic option, 
persons who are aware of a recent MDMA-consumption, 
nearby the drug-victim and realizing the typical symptoms 
(fever, delirious behaviour) have to call the emergency 
immediately in order to avoid charges by the police 
and the prosecution [17-20, 29]. Nevertheless, a drug-
induced psychotic reaction should be taken into account. 
Forensic physicians should have in mind that the high 
rectal temperature will not be found after a longer post-
mortem interval. In such cases, only histopathological 
investigations of skeletal muscles will reveal an MDMA-
induced rhabdomyolysis and other histopathological 
findings described in the literature [30]. 
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