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Spastic paraparesis caused by X-linked
adrenoleukodystrophy mimicking vacuolar
myelopathy in a human immunodeficiency
virus patient
A case report
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Abstract
Rationale: Vacuolar myelopathy is one of most common cause of spastic paresis in patients with human immunodeficiency virus
(HIV) infection. However, X-linked adrenoleukodystrophy (X-ALD), which is a metabolic disorder caused by impairment of
peroxisomal beta-oxidation of very-long-chain fatty acids (VLCFA), also manifests as various neurological deteriorations including
adult onset spastic paraparesis. To the best of our knowledge, there has been no report of newly developed spastic paresis due to X-
ALD in a patient with HIV infection.

Patient concerns: A 30-year-old male had presented with progressive spastic paraparesis for 1 year.

Diagnosis: X-ALD.

Intervention: Brain and spine magnetic resonance imaging (MRI), VLCFA, and genetic test.

Outcomes:His spinal MRI mimicked vacuolar myelopathy, but he was finally diagnosed with X-ALD using the VLCFA and genetic
test.

Lessons:Although rare, isolated spastic paraparesis can occur in HIV patients; additional tests such as VLCFA can be useful for the
differential diagnosis. More data are needed to understand the pathological mechanisms underlying the two diseases.

Abbreviations: AMN = adrenomyeloneuropathy, CSF = cerebrospinal fluid, HIV = human immunodeficiency virus, HNP =
herniated nucleus pulposus, MRI =magnetic resonance imaging, PCR = polymerase chain reaction, SEP = somatosensory evoked
potentials, VLCFA = very-long-chain fatty acids, X-ALD = X-linked adrenoleukodystrophy.
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1. Introduction

Vacuolar myelopathy is a chronic myelopathy associated with
human immunodeficiency virus (HIV) infection. It is predomi-
nant in HIV patients with low CD4 cells and clinically
manifests as neurological symptoms such as spastic para-
paresis, urinary incontinence, and erectile dysfunction. Spinal
magnetic resonance imaging (MRI) typically reveals spinal cord
atrophy or intrinsic cord signal abnormalities.[1–3] The
pathogenesis of vacuolar myelopathy must be elucidated, but
it is presumed that HIV directly affects the myelin, causing
demyelination, which was observed in an autopsy study.[4]

However, X-linked adrenoleukodystrophy (X-ALD), which is a
metabolic disorder caused by impairment of peroxisomal beta-
oxidation of very-long-chain fatty acids (VLCFA), also
manifests as various neurological deteriorations including
adult onset spastic paraparesis. To the best of our knowledge,
there has been no report of newly developed spastic paresis due
to X-ALD in a patient with HIV infection. Here, we report a
rare case of isolated spastic paraparesis in X-ALD that
mimicked vacuolar myelopathy. The clinical data and images
were obtained with informed consent of the patient including
consent to use the photographs in this report, according to the
Declaration of Helsinki.
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2. Case

A 30-year-old man had presented with progressive spastic
paraparesis for 1 year. He was diagnosed with HIV 5 years prior
to his visit to the neurology outpatient clinic and was on regular
antiviral medication. The patient underwent anterior cervical
discectomy and fusion (ACDF) surgery after a diagnosis of
cervical herniated nucleus pulposus (HNP) as the cause of gait
disturbance, but his neurological symptoms persisted and
intensified. The neurological examination performed on admis-
sion to our clinic showed no motor weakness, but revealed
hyperreflexia in the lower extremities. His pathologic reflexes,
such as the Babinski reflex and Hoffman sign, were also positive
bilaterally. He had no voiding difficulty or erectile dysfunction. A
brain MRI was unremarkable, but a cervical MRI showed mild
cord atrophywithout enhancement (Fig. 1A). The somatosensory
evoked potentials (SEP) revealed a significantly increased
interpeak latency in both the median and tibial SEP systems.
The serologic and Cerebrospinal fluid analyses of immunoglob-
ulin M, immunoglobulin G, and polymerase chain reaction
(PCR) for varicella zoster virus, cytomegalovirus, herpes simplex
virus, and human T-lymphotropic virus 1, were negative. The
CD4+ T-cell count was 441.8cells/mL (500–1600) and the CD4/
CD8 T-cell ratio was 0.46 (0.69–1.53). The HIV quantitative
PCR test was negative. Considering the clinical, radiological, and
serological findings, vacuolar myelopathy was thought to be the
cause of the spastic paraparesis. However, an abnormality in
VLCFAs was noted. The hexacosanoic acid (C26:0) level was
elevated to 1.793mmol/L (normal, 0–1.31mmol/L). The hex-
acosanoic acid/tetracosanoic acid (C24:0/C22:0) ratio and the
hexacosanoic acid/docosanoic acid (C26:0/C22:00) ratio were
also elevated to 1.952 and 0.080 (normal C24:0/C22:0 ratio, 0–
1.39; normal C26:0/C22:0 ratio, 0–0.023), respectively. We
genetically analyzed the proband via next-generation sequencing
to diagnose ALD. A known pathogenic mutation (c.1876G>A,
pAla626Thr hemizygous mutation) was found in the ATP-
binding cassette, subfamily D, member 1 (ABCD1) gene (Fig. 1B),
and the proband’s mother was revealed to be a heterozygous
carrier. The patient was finally diagnosed with X-ALD mimick-
ing vacuolar myopathy.
Figure 1. The cervical spine magnetic resonance imaging of the patient shows mild
a known pathogenic mutation (c.1876G>A, p.A626T) in ABCD1 gene (B). ABCD
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3. Discussion

ALD is an X-linked neurometabolic disorder that affects the
central nervous system, adrenal cortex, and testes. It is caused by
the ABCD1 gene, which encodes a peroxisomal membrane. This
is associated with impaired peroxisomal beta-oxidation and
accumulation of VLCFAs, which cause axonopathy with
microgliosis with relative sparing of the myelins.[5] Clinically,
X-ALD can be divided into Addison only, presymptomatic,
adrenomyeloneuropathy (AMN) with cerebral involvement,
AMN without cerebral involvement, and spinocerebellar phe-
notypes according to neuroimaging and clinical findings. Pure
AMN usually manifests with spastic paraparesis, sensory
disturbance, and urinary incontinence, while AMN patients
with cerebral involvement usually show personality changes,
visual disturbance, and dysarthria. The spinocerebellar type is
rare, constituting 1% to 2% of total ALD cases, and typically
shows cerebellar ataxia and dysarthria. Interestingly, this
phenotype seems to have ethnic variability: there is a higher
prevalence in Asian countries, but further studies are needed to
elucidate it.[6] Spine MRIs of X-ALD have a high prevalence of
cord atrophy and may also show white matter changes in the
cerebral or cerebellar hemisphere; several studies have described
the importance of neuroimaging to diagnosis of the disease.[5,7]

Other studies have also emphasized the SEP abnormalities that
are frequently seen in X-ALD.[8]

Vacuolar myelopathy is the most common chronic myelopathy
associated with HIV infection. Interestingly, even in vacuolar
myopathy, there is a high prevalence of spinal cord atrophy.
Rarely, a non-enhancing high-signal area in the cervical or
thoracic spinal cord can also be observed; these findings are also a
useful imaging marker for the diagnosis of HIV-related vacuolar
myelopathy.[1,2] The diagnosis of vacuolar myopathy is based on
the exclusion of serologic abnormalities such as opportunistic
infections and vitamin B12 deficiencies; less importance is given
to VLCFA.[2] It is noteworthy that both X-ALD and HIV-related
vacuolar myopathy clinically present with isolated spastic
paraparesis. Therefore, additional laboratory workups including
VLCFA can be crucial for the differentiation of the 2 diseases
in HIV patients. Furthermore, in both vacuolar myelopathy and
cord atrophy (A). The sanger sequencing of the proband and his family showed
1=ATP-binding cassette, subfamily D, member 1.
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X-ALD, there is a high prevalence of SEP abnormalities, making
the differential diagnosis of the 2 diseases more challenging. The
ABCD1 gene, which causes X-ALD, has 2 hot spots: the
transmembrane and the nucleotide binding domain. A recent
Korean genetic analysis of X-ALD showed a high rate of missense
mutation (56%).[9] Our case concurs with these findings, as
c.1876G>A is a known pathogenic missense mutation of the
nucleotide binding domain.[10] The patient’s mother was a carrier.
Although carriers are asymptomatic, recent reports describe mild
neurological deficits in these carriers that may manifest as sensory
ataxia, fecal incontinence, and pain in the fourth or fifth decade of
life.[5] In our case, the patient’s mother showed no neurological
deficits, but time is needed to elucidate them.
We could not completely rule out the patient having both

vacuolar myelopathy and X-ALD. However, vacuolar myopathy
usually presents in patients with a long duration of HIV, and low
CD4 cell counts, unlike our patient.[1] Although rare, isolated
spastic paraparesis can occur in HIV patients; additional tests
such as VLCFA can be useful for the differential diagnosis. More
data are needed to understand the pathological mechanisms
underlying the 2 diseases.
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