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Cerebrotendinous xanthomatosis (CTX) is a treatable, autosomal-
recessive, multisystemic lipid storage disorder with various neuro-
logical and nonneurological manifestations. We report a case of
CTX with progressive parkinsonism involving postsynaptic striatal
iron deposition and intact dopaminergic presynaptic terminals.

A 40-year-old man with a 10-year history of progressive gait
difficulties, bradykinesia, and upper-limb tremors developed cat-
aracts at age 9, epileptic seizure at age 26, and mild chronic diar-
rhea at age 38. He was diagnosed with parkinsonian syndrome.
Levodopa therapy was initiated (400 mg/d, gradually increased
to 900 mg/d), but was ineffective.

Neurological examination revealed gait difficulties; symmetri-
cal rigidity and bradykinesia, particularly of the legs; pronounced
upper-limb postural and action tremors and mild left-arm
resting tremor; left-side incoordination; bilateral incoordination;
balance-related problems; lower-limb weakness, particularly of
the left leg; hyperreflexia of all limbs; and bilateral Babinski
reflex. His Unified Parkinson’s Disease Rating Scale part II and
part III scores were 28 and 49, respectively. He had impaired
cognitive function but no personality changes, slow voice with-
out aphasia, symmetrical reduction of graphic perception,
2-point discrimination perception in his lower limbs, Mini-
Mental State Examination score of 18, impaired orientation, dif-
ficulties with simple calculations, mild enlargement of right
Achilles tendon, and mild pes cavus.

[18F]-9-fluoropropyl-(+)-dihydrotetrabenazine positron emission
tomography revealed normal uptake in the bilateral putamen and
caudate (Fig. 1A,B); brain susceptibility-weighted imaging (Fig. 1C
and E) and quantitative susceptibility mapping (Fig. 1D,F) showed
elevated iron deposition in the substantia nigra, red nucleus, bilateral

globus pallidus, and cerebellar dentate nucleus. These results indi-
cated intact presynaptic dopaminergic input function and potentially
lesioned postsynaptic outputs. Brain magnetic resonance imaging
revealed mild atrophy and symmetric abnormal signals in the cerebel-
lar dentate nucleus and mild white matter degeneration (Fig. 1G,H).
Sagittal T1-weighted right-ankle magnetic resonance imaging rev-
ealed fusiform thickening (Fig. 1I,J); Achilles tendon biopsy showed
accumulation of multinucleated giant cells, xanthoma cells, and dis-
persed lipid crystal clefts (Fig. 1L,M). The patient’s cholesterol level
was 45.79 μmol/L (normal range, <10μmol/L); Sanger sequencing
revealed 2 heterozygous CYP27A1 mutations—chr2:219677818
c.1016C>T and chr2:219679182 c.1263+1G> A.

Initially, ursodeoxycholic acid was administered and subsequently
chenodeoxycholic acid for 6 months.1 His gait difficulties and action
tremors ameliorated initially; however, his condition steadily deteri-
orated. He refused follow-up metabolic investigations.

Chronic diarrhea, bilateral cataracts, tendon xanthomas, and
neurologic dysfunctions are pathognomonic of CTX. Our
patient developed bilateral cataracts early. However, late onset of
diarrhea and mild tendon xanthoma (Fig. 1K) potentially delayed
diagnosis. Parkinsonism can occur in patients with CTX (preva-
lence, ~9%).1 The neurological signs are restricted to parkinson-
ism and misdiagnosed with Parkinson’s disease in some patients.
Chenodeoxycholic acid and antiparkinsonian drugs were ineffec-
tive despite reported dopaminergic presynaptic denervation in
CTX.2 Our patient’s intact dopaminergic presynaptic terminals
corresponded with his nonresponsiveness to levodopa.

Furthermore, brain susceptibility-weighted imaging and
quantitative susceptibility mapping revealed bilateral iron deposi-
tion, which suggests postsynaptic disruption of the striatal
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dopaminergic loop as causal to his parkinsonism. Many neurode-
generative diseases, including Parkinson’s disease, manifest iron
dyshomeostasis.3 Iron deposition may be a potential predictor of
parkinsonism.4 Excessive neuronal iron deposition potentially
induce apoptosis, autophagy, necrosis, or ferroptosis and impair
neuronal functions.5 Our patient’s parkinsonian syndrome might
have involved postsynaptic iron deposition, but not presynaptic
denervation. However, identifying the role of iron deposition in
CTX requires further investigation.
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FIG. 1. Imaging results. (A,B) [18F]-9-fluoropropyl-(+)-dihydrotetrabenazine positron emission tomography revealed normal striatal uptake of
[18F]-9-fluoropropyl-(+)-dihydrotetrabenazine (arrows). Susceptibility-weighted imaging (C,E) and quantitative susceptibility mapping (D,F)
revealed iron deposition within several brain regions (arrows). T1-weighted brain magnetic resonance imaging revealed abnormal, symmetric
signals in the cerebellar dentate nucleus (G) as well as white matter degeneration (H). T1-weighted right-ankle magnetic resonance imaging
revealed fusiform thickening (I,J; arrows). (K) Photograph of the enlarged Achilles tendon. Hematoxylin-and-eosin stained biopsy specimen of
the Achilles tendon shows multinucleated giant cells (L; arrow), xanthoma cells (M; thick arrow), and dispersed lipid crystal clefts (M; thin
arrow). Magnifications: G, 200×; H, 100×.
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