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X-linked adrenoleukodystrophy (X-ALD, Online Mendelian
Inheritance in Man #300100) is a genetic peroxisomal disorder
caused by mutations in the adenosine triphosphate (ATP)-
binding cassette subfamily D member 1 gene. Impaired peroxi-
somal beta-oxidation of very long chain fatty acids (VLCFA)
results in VLCFA accumulation in all tissues. However, it mainly
affects the adrenal cortex and the central nervous system. This
condition exhibits multiple phenotypes and its pathophysiologi-
cal role remains uncertain. Some patients may present with either
an inflammatory demyelination (cerebral form) or a progressive
axonopathy of the spinal cord (myeloneuropathy and rarely

spastic paresis). Herein we report a case of a patient with late-
onset X-ALD who presented with progressive spastic paraplegia
resembling hereditary spastic paraplegia (HSP).

A 24-year-old male patient was referred to our service with a his-
tory of lower limb pain, progressive gait impairment, and low blood
pressure for 1 year. He did not show any behavioral changes, cogni-
tive symptoms, or incontinence. His family history was remarkable:
mother and grandmother with mild symptoms and 2 maternal
uncles with same symptoms. Examination of the proband disclosed
proximal weakness of lower limbs, moderate to severe spasticity, and
bilateral Babinski and Hoffman signs (Video S1). No sensory or

FIG. 1. Index patient with X-linked adrenoleukodystrophy and adrenal dysfunction presenting with skin hyperpigmentation (A) and
alopecia (B) associated with gingival hyperpigmentation (C). Sibling of the index patient presenting with alopecia (D). Family pedigree of
the index patient (black arrow; E).
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cranial nerve abnormalities were found. The presence of alopecia
and skin and mucosal hyperpigmentation (Fig. 1) led to a suspected
diagnosis of adrenal insufficiency. Low serum cortisol levels and
sustained low cortisol response in the adrenocorticotropic hormone
stimulation test confirmed Addison’s disease.

Magnetic resonance imaging of the brain and spine was normal.
Acquired causes of myelopathy were ruled out. The measurement
of plasma VLCFA levels showed increased hexacosanoic acid levels
and a high ratio of hexacosanoic to docosanoic acid levels. There-
fore, the diagnosis of X-ALD was established, and he has been on
prednisone and fludrocortisone since then. Six years later, his
28-year-old brother presented with mild similar neurologic com-
plaints and alopecia (Fig. 1D).

The defect in the ATP-binding cassette subfamily D member
1 gene maps to Xq28 and has almost 100% penetrance. X-ALD
has a wide spectrum of clinical manifestations that cannot be
predicted with currently available genetic tests or VLCFA levels.
The 3 most common clinical phenotypes are (1) cerebral ALD
that often manifests during childhood at a mean age of 7 years;
(2) adrenomyeloneuropathy, which is the most frequent form in
adults; and (3) isolated Addison’s disease.1,2

Late-onset forms of X-ALD may mimic HSP, particularly
when family history is remarkable. Whether this presentation is a
subtype of adrenomyeloneuropathy or another phenotypical man-
ifestation of the disease is not yet clear. The fact there is no
sphincter dysfunction, or peripheral neuropathy may suggest oth-
erwise.3 The HSP-like cases reported show similar baseline charac-
teristics with symptom onset in the third decade of life and normal
brain magnetic resonance imaging.3–5 An X-linked inheritance or
signs of adrenal dysfunction should guide genetic testing or mea-
surement of VLCFA levels for X-ALD investigation. These con-
siderations should not be limited to male patients.3–5

In conclusion, X-ALD should be biochemically and geneti-
cally investigated in patients with progressive spastic paraplegia
resembling HSP. We suggest measuring plasma VLCFA levels in
all of these patients.
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Video S1. Segment 1: index case with X-linked adrenoleu-
kodystrophy presenting with spastic gait and increased deep ten-
don reflexes similar to patients with hereditary spastic paraplegia.
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