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ABSTRACT
Cerebrotendinous xanthomatosis is a rare 
autosomal recessive lipid storage syndrome 
defined clinically by the triad of progressive 
neurodegeneration, juvenile cataracts and 
tendon xanthomas in adults. It is treatable, and 
a prompt diagnosis can improve outcomes. 
We describe a patient with this condition who 
presented with progressive ataxia.

THE CASE HISTORY
A 35-year-old woman gave a 4-year 
history of progressive imbalance that had 
intensified over the last year. Her parents 
were cousins but there was no family 
history of neurological disease. She was 
born by normal delivery, and her neuro-
logical development had been normal. 
There was no history of seizure, neonatal 
icterus or hospitalisation for infection or 
infantile diarrhoea. She had a progressive 
learning disorder from the age of 14 years 
and had not entered high school. She had 
undergone bilateral cataract surgery when 
aged 21. On examination, there were 
non-tender swellings on both Achilles 
tendons and on the metacarpophalan-
geal joint of the third finger (figure  1). 
She had bilateral pes cavus. Her Mini-
Mental State Examination Score was 24 
of 30. She had truncal ataxia, bilaterally 
abnormal broken pursuit eye movements 
and spastic paraparesis with hyperreflexia 
and bilaterally extensor plantar responses. 
The remaining neurological examination 
was normal.

Her lipid profile identified a total serum 
cholesterol of 246 mg/dL (<200), high-
density cholesterol 56 mg/dL (high risk 
<35) and low-density cholesterol 158 mg/
dL (<200). HIV and human T-lympho-
tropic virus 1 and paraneoplastic/auto-
immune panel results were negative. 
Serum vitamin B12 and E concentrations 
were normal. MR scan of brain showed 
bilateral dentate T2 hyperintensity and 

T1 hypointensity with a comma sign on 
susceptibility-weighted imaging (SWI) 
(figure 2). DNA analysis with PCR iden-
tified a mutation in the CYP27A1 gene, 
giving a preliminary diagnosis of cere-
brotendinous xanthomatosis. There was 
a C.691C>T homozygote variant in the 
CYP27A1 gene, a pathogenic mutant 
variant. Both parents had a heterozygote 
mutation of this gene.

PATHOPHYSIOLOGY
A mutation in the CYP27A1 gene 
(encoding sterol-27 hydroxylase) disrupts 
cholesterol’s polarisation into bile acids, 
such as cholic acid and chenodeoxy-
cholic acid.1 This leads to a markedly 
high serum concentration of cholestanol 
as a bile acid intermediate, and, due to 
the hydrophobic characteristics of choles-
tanol, it deposits in lipophilic tissues such 
as the central nervous system, tendons 
and lens of the eye.1 Cholestanol impairs 
calcium channel function, disrupting cell 
membrane stability and leading to cell 
death.2

CLINICAL FEATURES, DIAGNOSIS AND 
MANAGEMENT
Cerebrotendinous xanthomatosis pres-
ents neurologically as a combination 
of cerebellar and pyramidal signs with 
psychiatric disturbances.3 The symptoms 
usually appear by the end of the first 
decade of life.1 Not all patients have a 
positive family history.4 Gastrointestinal 
symptoms such as diarrhoea are common 
due to impaired bile production. A juve-
nile cataract is an ophthalmic feature of 
this disease,1 and this patient had under-
gone cataract surgery when aged 21. She 
also had deposition of large amounts 
of cholestanol and cholesterol in the 
tendons, especially the Achilles tendon, 
after the second decade of life; however, 
xanthomas in tendons are not specific to 
this disease.4
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There are two main clinical neurological subgroups. 
The classic form has cerebellar–supratentorial symp-
toms and the spinal form presents with chronic 
myelopathy.5 The current case had features from both 
these subgroups, with chronic cerebellar ataxia and 
spastic paraparesis. Cognitive problems are occasion-
ally the early feature.

The hyperintensity of both dentate nuclei on MRI 
is a characteristic feature.6 Calcification, small haem-
orrhage and the deposition of haemosiderin around 
the dentate nuclei,6 which was filled by cholestanol, 
can lead to the comma sign,7 is a characteristic feature 
of cerebrotendinous xanthomatosis in SWI.1 Cere-
bral, cerebellar, brainstem atrophy and periventricular 
white matter lesions are also common on neuroim-
aging.6 Early in the disease course, brain and spinal 
cord scans may be normal; the later the disease is diag-
nosed and the more severe the neurological disability, 
the more likely it is that the brain and spinal cord 
scans will be abnormal.4 As a practical point, cognitive 
problems accompanying cataracts in a young person 
should prompt consideration of cerebrotendinous 
xanthomatosis.

The diagnosis of cerebrotendinous xanthomatosis 
is confirmed by high serum cholestanol concentra-
tions and increased urinary excretion of bile acids.4 
However, DNA analysis with PCR, as used in our 

patient, is now widely used to make the diagnosis. 
In this patient, we did not consider the differen-
tial diagnoses of dentate hyperintensity, including 
metronidazole intoxication and maple syrup urine 
disease, as there was no history of acute encepha-
lopathy.1 Cerebrotendinous xanthomatosis is one 
of few genetic diseases that can be treated, high-
lighting the need for early diagnosis. Chenodeoxy-
cholic acid can halt progression and improve some 
neurological deficits. In a trial of chenodeoxycholic 
acid treatment in 17 patients with cerebrotendinous 
xanthomatosis, cognitive problems improved in 10 
patients, and pyramidal and cerebellar symptoms 
improved significantly in 13 patients; the recovery 
lasted for up to a year.8 It is not clear why the disease 
progresses in some patients despite treatment. The 
more severe the neurological manifestations are at 

Figure 1  Right hand swelling along the posterior aspect 
of the third metacarpal (A). MR scan of hand (T2-weighted) 
showing heterogeneous soft tissue mass-like lesion at the 
dorsal aspect of mid-portion of hand (adjacent to the head 
of the third metacarpal) wrapped around the third extensor 
tendon (B). Left ankle swelling in the region of Achilles tendon 
(C). MR scan of ankle (T2-weighted) showing hyperintense soft-
tissue swelling in the posterior aspect of left Achilles tendon 
(D).

Figure 2  MR scan of brain (axial T2-weighted) showing 
hyperintensity (A) and T1-weighted showing hypointensity 
(B) of each dentate nucleus and deep cerebellar white matter. 
Susceptibility-weighted images show the comma sign in each 
dentate nucleus (C) and hypointensity of each posterior internal 
capsule (D).

Key points

►► Cerebrotendinous xanthomatosis is a rare autosomal 
recessive lipid storage syndrome presenting with 
the triad of progressive neurodegeneration, juvenile 
cataracts, and tendon xanthomas.

►► Chenodeoxycholic acid can halt its progression and 
improve some neurological deficits.
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the time of diagnosis the greater the progression of 
the disability despite treatment.4 Our patient has not 
yet been treated.
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