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Sirs: Ecstasy (3,4-methylene-
dioxymethamphetamine, MDMA,
“XTC,” “Adam,” “E”) is a popular
oral recreational drug which has be-
come established in the illegal drug
scene. Since the late 1980s there
have been a number of reports about
complications associated with using
this drug. A combination of direct
toxicity and strenuous physical exer-
tion can lead to various severe inter-
nal complications [1]. Because of the
widespread and growing use of ec-
stasy we describe a newly observed,
severe neurological sequela of ob-
served but not biochemically con-
firmed ingestion of ecstasy.

A 19-year-old man with known
previous occasional benzodiazepine
and heroin use developed dizziness
and lost consciousness the morning
after having been reported to take ec-
stasy for the first time. The emer-
gency physician found the patient al-
ready comatose with signs of respira-
tory insufficiency. He was incubated
and ventilated and then transferred to
the ICU of. Clinical findings on ad-
mission were monocular hematoma,
pulmonary edema, and cutaneous
emphysema but no focal neurologi-
cal deficit; body temperature was
normal. Serum analysis showed
moderate elevations in white blood
cell count, liver enzymes, and creati-
nine levels and a marked elevation in
creatine kinase activity of 5500 U/l
(MB 126 U/l) indicating rhabdomy-
olysis with renal failure. Toxicologi-
cal analysis of body fluids, benzodi-
azepines, and amphetamines showed
weakly positive results in both gas-

tric aspirate and urine; other drugs
were negative. The results of other
routine laboratory blood and urine
tests, abdominal sonography, and ini-
tial computed tomography were nor-
mal. The patient was weaned from
the respirator without complications.
Although he was awake, he did not
react to noxious stimuli and showed
no spontaneous movements. Com-
puted tomography 2 and 3 weeks af-
ter admission revealed multiple hy-
podense lesions in the white matter.

One month after admission the
patient was referred to our ICU for
further evaluation. He showed a veg-
etative state with marked spasticity
and intermittent unspecific reactions
to noise with sustained generalized
myoclonus; general physical exami-
nation was normal. Blood and urine
examinations, including analysis of
amino acids, fatty acids and their
metabolites, were normal. CSF analy-
sis revealed normal protein and nor-
mal cell count with lymphocytic acti-
vation and local IgG production.
Electroencephalography showed gen-
eralized slowing with intermittent
theta-wave activity. Computed to-
mography (Fig.1) and magnetic res-

onance imaging (Fig.2) revealed bi-
lateral severe white matter damage.

The brain damage in this patient
was restricted to the white matter.
Selective vulnerability of myelin re-

LETTER TO THE EDITORS
J Neurol (1999) 246 :617–618
© Steinkopff Verlag 1999

Fig.1 Axial computed tomography shows
extensive hypodensity of the white matter

Fig.2 a T1-weighted magnetic resonance
image in the transverse plane shows bilat-
eral, symmetric, low signal intensity of the
white matter. The abnormalities are simi-
lar to those found on CT (Fig.1). b T2-
weighted image shows a high signal in the
corresponding area. There is no tissue
swelling indicating that the signal changes
are due to abnormalities in the white mat-
ter and not due to brain edema. There is
no loss of gray matter
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sults from its specific chemical com-
position, with a high lipid content
and very slow turnover. The myeli-
nated tracts are thus particularly sus-
ceptible to the accumulation of
lipophilic substances and to lipid
peroxidation. There are essentially
two possible etiologies: In one, se-
lective myelin damage is present in
lysosomal storage disorders such as
sphingolipidoses, including meta-
chromatic leukodystrophy, globoid
cell leukodystrophy, and X-linked
adrenoleukodystrophy [2]. However,
age and acuity of manifestation, nor-
mal family history, and normal re-
sults of special laboratory analyses
are not indicative of a metabolic dis-
order involving myelin metabolism.
Secondly, toxic encephalopathy must
be considered. Selective myelin
damage can be caused by acute and
chronic intoxication with lipophilic
organic substances such as hexa-
chlorophene, triethylene, and organic
solvents as used by painters [2].
There are several reports of inhala-
tion of preparations containing toluene
(“glue sniffers”) which caused dif-
fuse focal white matter abnormalities
and cerebral, cerebellar, and brain-
stem atrophy as detected by mag-
netic resonance imaging [3–5]. Ex-
tensive cerebral and cerebellar white
matter spongiform change has been
found at autopsy in European “heroin
pyrolysate” smokers presenting with
acute dementia, ataxia, quadriparesis,
chorea, and blindness [6]. The toxic
substance has not been identified.
However, identical neurological and
neuroradiological findings have been
reported in cocaine addicts [2].

The patient presented here shows
a pattern and course of neurological
abnormalities which differ from
these reports. Furthermore, forensic
laboratory analyses and investiga-
tions of the local police exclude the
possibility that heroin, cocaine, or
organic solvents caused the en-
cephalopathy. Cerebral hypoxia,
which obviously had been present
before admission, may cause a simi-
lar clinical picture and may also
cause some white matter changes.
However, hypoxia cannot be the only
etiological factor in our patient, as

indicated by the extent and pattern of
leukencephalopathy present in our
patient and by the lack of gray mat-
ter changes in vulnerable regions.
We thus conclude that the ecstasy
taken the night before admission
caused the toxic encephalopathy, al-
though the routine laboratory screen-
ing was not sensitive enough to de-
tect this drug. Liver and renal failure,
rhabdomyolysis, and pneumomedi-
astinum correspond to reported se-
quelae, but toxic myelin damage has
never been reported before.

Ecstasy might have caused such
damage in a number of ways. In one
study [7] neurodegeneration of ax-
ons in the serotoninergic system of
animals, including primates, was at-
tributed to the metabolites of ecstasy
which oxidize to products that give
rise to free radicals; these in turn in-
duce oxidative stress and membrane
damage [8] and thus myelin dam-
age. However, the other consumers
did not develop encephalopathy, and
a special manifestating factor must
therefore be postulated for our pa-
tient. Individual susceptibility may
be related to abnormalities in the
demethylation related to human de-
brisoquine hydroxylase [9]. We con-
clude that myelin damage in our pa-
tient may be an indirect sequel of
MDMA mediated by both metabolic
oxidative stress and multiorgan fail-
ure due to individual susceptibility.
Severe, acute complications in sus-
ceptible persons, leading to early
lethal outcome before such pro-
nounced neuroradiological changes
developed, may account for the rarity
of reports of this complication. Fur-
thermore, there may be other patients
treated in urban hospitals who are
clinically misdiagnosed as having hy-
poxic brain damage not confirmed by
neuroradiological diagnosis.

On the other hand, such toxic
damage following ingestion of ec-
stasy may have been caused by a
lipophilic toxic contaminant, rather
than MDMA as the causative toxic
substance. Forrest has shown that the
constituents of the designer drug ec-
stasy vary greatly and may be a mix-
ture of various pharmacologically ac-
tive and inactive substances [1].

We conclude that the use of ec-
stasy can lead to severe irreversible
neurological deficit due to extensive
bilateral hemispheric damage of the
white matter as a rare but possibly
underdiagnosed sequel.
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