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MR in Adrenoleukodystrophy: Atypical Presentation as Bilateral
Frontal Demyelination

A. Castellote, J. Vera, E. Vazquez, M. Roig, J. A. Belmonte, and A. Rovira
Summary: A case of rostrocaudal progression of adrenoleu-
kodystrophy presented with hyperintense signal intensity bilat-
erally in the frontal lobe on MR images obtained with long repe-
tition times and peripheral rim enhancement on postcontrast MR
images obtained with short repetition times.

Index terms: Adrenoleukodystrophy; Brain, magnetic resonance;
Pediatric neuroradiology

This report illustrates a case of adrenoleu-
kodystrophy presenting as early bilateral sym-
metric frontal lobe white matter disease on
magnetic resonance (MR). This is a very rare
pattern in this condition, which in most cases
shows occipital involvement as a presenting
feature. This unusual rostrocaudal progression
has been documented scarcely in the English-
language literature (1–3).

Case Report
A 9-year-old boy was the third child of a healthy 25-

year-old mother, who had an uneventful pregnancy, labor,
and delivery. The family history was unremarkable. His
early developmental milestones were normal. Hyperpig-
mentation was noted at the age of 3 years, and hormonal
tests for adrenal disorders disclosed Addison disease. An
electroencephalogram showed no abnormalities. The pa-
tient did well with replacement treatment until the age of 9
years, when he presented with a 12-month history of pro-
gressive learning and behavioral problems, short attention
span, hyperkinetic motor movements, and emotional dis-
orders. Physical examination showedmild generalized pig-
mentation of the skin. No other abnormalities were noted.

An unenhanced computed tomogram of the brain
showed bilateral symmetric low-density areas confined to
the frontal white matter. T2-weighted MR images showed a
hyperintense confluent lesion bilaterally in the frontal white
matter. The lesion extended through the genu of the cor-
pus callosum and reached both anterior limbs of the inter-
nal capsule (Fig 1A). In the brain stem, small lesions were
seen bilaterally, corresponding to the location of the cor-
ticospinal tracts. Marked enhancement at the periphery of
the lesions was observed after injection of gadopentetate
dimeglumine (Fig 1B).

The diagnosis of adrenoleukodystrophy was strongly
suggested from the medical history and radiologic find-
ings. This diagnosis was confirmed by cultured skin fibro-
blast assay, which showed an abnormal amount of very-
long-chain fatty acids.

Discussion

The clinical course in adrenoleukodystrophy
is characterized by behavioral disorders, ataxia,
visual loss, decreased hearing, and epileptic
seizures, followed by mental deterioration and
death. Adrenal insufficiency is a usual finding,
but does not always precede neurologic dis-
ease.
Biochemically, there is accumulation of very

long fatty acids resulting from impairment of
their peroxisomal oxidation. This accumulation
probably decreases myelin membrane stability,
leading to demyelination. Histologically, in the
classical forms, demyelination begins bilater-
ally in the occipital region, extending across the
splenium of the corpus callosum. Gradually the
process spreads outward and forward as a con-
fluent lesion, affecting the parietal, temporal,
and finally, the frontal white matter, cerebellar
white matter, cerebellar peduncles, and cortico-
spinal and corticobulbar tracts. Calcium depo-
sition can also be found (1).
MR is more sensitive than computed tomog-

raphy (4–6) and correlates well with histologic
features according to the zones described by
Schaumburg et al (7). The outer zone of the
lesions corresponds to the zone of active inflam-
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d’Hebron, Barcelona, Spain.
Address reprint requests to A. Castellote, MD, Department of Pediatric Radiology, Hospital Universitari Materno-Infantil Vall d’Hebron, Passeig Vall

d’Hebron 119-129, 08035 Barcelona, Spain.

AJNR 16:814–815, Apr 1995 0195-6108/95/1604–0814 q American Society of Neuroradiology

814



Fig 1. A, Axial T2-weighted spin-echo
MR image (2500/20–90/1 [repetition
time/echo time/excitations]) shows bilat-
eral confluent hyperintense areas involving
the frontal white matter, genu of the corpus
callosum, and both anterior limbs of the
internal capsule.

B, Axial T1-weighted spin-echo MR im-
age (500/20/2) after injection of contrast
material shows a rim of enhancement at
the periphery of the lesion.
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mation and enhances with contrast administra-
tion because of blood-brain barrier breakdown
(8).
In our case, the location of the pathologic

process was committed to the frontal white mat-
ter, genu of the corpus callosum, internal cap-
sule, and brain stem. This constitutes an atypi-
cal and rare presentation pattern seldom
described in previous reports (1–3).
Regardless of speculations about the patho-

logic substrate, we conclude that adrenoleu-
kodystrophy may present in a broad spectrum
of white matter disease. This indicates the need
for radiologists to be aware of the diagnosis of
adrenoleukodystrophy in boys who have behav-
ioral disorders and/or adrenal insufficiency and
show white matter disease on MR or computed
tomography.
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