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Cerebrotendinous xanthomatosis: a rare cause of spinocerebellar syndrome
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Abstract

A 34-year-old patient demonstrating pyramidal and cerebel-
lar signs, accompanied by epilepsy, peripheral neuropathy, men-
tal retardation and bilateral cataract was diagnosed with cere-
brotendinous xanthomatosis based on the clinical picture,
magnetic resonance imaging of the brain and serum sterol
analysis. Tendon xanthomas were not observed in this case.
After establishing the diagnosis, treatment with chenodeoxy-
cholic acid and statin was introduced. During the next two years
of the follow-up, serum cholestanol and 7o.-hydroxycholesterol
levels decreased in response to the therapy, but this was not
reflected in the patient’s neurological condition, which was slow-
ly progressing. Treatment effectiveness in cerebrotendinous
xanthomatosis is variable, notably better in patients who had
started therapy before the injury to the nervous system took
place. The present case report points to cerebrotendinous xan-
thomatosis as a rare cause of spinocerebellar syndrome,
which might be treatable if diagnosed in early life.
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Introduction

Cerebrotendinous xanthomatosis (CTX) is an auto-
somal recessive lipid storage disorder caused by deficien-
¢y in a mitochondrial enzyme — 27-sterol hydroxylase
(CYP 27), which is involved in the conversion of chole-
sterol into bile acids. Impairment of this metabolic path-

Streszczenie

U 34-letniego chorego z objawami piramidowymi i mézdz -
kowymi, padaczka, neuropatia obwodowa, uposledzeniem
umystowym oraz obustronna za¢ma na podstawie obrazu kli-
nicznego, badania rezonansu magnetycznego mézgu i ozna-
czenia stezenia steroli w surowicy rozpoznano zéltakowato$é
mozgowo-$ciggnista. Nie obserwowano u tego chorego zdtta-
kéw Sciggien. Do leczenia wigczono kwas chenodeoksycho-
lowy oraz statyne. Chociaz podczas kolejnych dwdch lat ob-
serwacji stwierdzono zmniejszenie stgzenia cholestanolu
1 7o-hydroksycholesterolu w surowicy chorego w odpowiedzi
na leczenie, jego stan neurologiczny stopniowo si¢ pogarszal.
Odpowiedz na leczenie z6ttakowatosci mézgowo-Sciggnistej
jest zroznicowana; lepsza u chorych, u ktérych leczenie roz-
poczeto, zanim wystgpily zmiany w oSrodkowym uktadzie ner-
wowym. Przedstawiany opis przypadku zwraca uwage na zolta-
kowato$¢ mézgowo-$ciggnista jako rzadka przyczyne zespotu
rdzeniowo-mézdzkowego, ktéry mégtby byc uleczalny, jesli
zostalby rozpoznany na wezesnym etapie zycia.

Stowa kluczowe: zdttakowatosé mézgowo-$ciegnista, zespdt
rdzeniowo-mdzdzkowy, leczenie.

way leads to excessive formation of cholestanol, a poor-
ly soluble compound that later accumulates in the tissues,
predominantly in the brain, tendons, lenses and lungs [1].

Clinical manifestations of CTX include progressive
neurological dysfunction (pyramidal and cerebellar signs,
epilepsy, mental retardation, extrapyramidal features, poly-
neuropathy), bilateral cataract, tendon xanthomas, and
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diarrhoea. Due to varying occurrence of these signs and
symptoms, the diagnosis may not be straightforward.
Cerebrotendinous xanthomatosis is potentially treatable.
Administration of chenodeoxycholic acid inhibits the syn-
thesis of cholestanol and bile alcohols and thus can stop
the progression of clinical symptoms. However, treatment
is most efficient if started at early stages, before irreversible
brain lesions take place.

We describe a patient with spinocerebellar ataxia
as the major symptom, who was diagnosed with CTX.
The patient has been treated with chenodeoxycholic acid
and statin, but his condition failed to improve during two-
year follow-up.

Case report

A 34-year-old male was admitted with progressive
gait impairment and concomitant slurred speech, that
had been present for several months. There were beha-
vioural problems reported by the patient’s family: he
became more impulsive, irritable and had lost his inter-
ests during the preceding months. His medical history
also revealed bilateral cataract developed in his childhood,
mild mental retardation and epilepsy, which started when
he was 17. The family history was not remarkable.

Neurological examination on admission revealed spas-
tic paraparesis with bilateral extensor plantar responses,
cerebellar ataxia, pes cavus and slight, predominantly

Cerebrotendinous xanthomatosis

distal wasting of lower limbs. The tendons were not
enlarged. The patient’s score on the Mini-Mental State
Examination (MMSE.) was 24. Neuropsychological as-
sessment indicated frontal and subcortical dysfunction.

Electroencephalography demonstrated slight slow-
ing of background rhythm and groups of delta waves in
centro-parietal leads. Nerve conduction study and elec-
tromyography were suggestive of chronic, primary de-
myelinating, sensorimotor polyneuropathy.

Magnetic resonance imaging (MRI) of the brain
revealed hyperintense areas in T2-weighted images and
FLAIR sequences in periventricular white matter and
dorsal parts of the centrum semiovale, along corticospinal
tracts in posterior limbs of the internal capsules, cerebral
peduncles, pons, anterior part of the medulla oblongata
and in dentate nuclei bilaterally, where they were accom-
panied by fluid signal areas. None of those areas showed
contrast enhancement (Fig. 1).

Differential diagnosis in this case included autoso-
mal dominant spinocerebellar ataxias, Marinesco-Sjgren
syndrome, Friedreich’s ataxia, mitochondrial diseases,
abetalipoproteinaemia, multiple sclerosis (MS), leukody-
strophy and CTX. The diagnosis of autosomal dominant
spinocerebellar ataxia was questionable due to negative
family history and hyperintensities on MRI. Neverthe-
less, genetic tests for spinocerebellar ataxia type 1, 2 and
3 were performed and were negative. Magnetic resonance
imaging findings were incompatible with the diagnosis

Fig. 1. Hyperintense areas in dentate nuclei of cerebellum bilaterally on axial T2-weighted magnetic resonance imaging (A) and in posterior limbs of both intemal

capsules on FLAIR sequences (B)
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of Marinesco-Sjdgren syndrome or Friedreich’s ataxia,
as in these conditions neuroimaging demonstrates cere-
bellar atrophy only or is fairly normal. Serum and cere-
brospinal fluid (CSF) lactate concentration was measured
regarding possible mitochondrial disease; it was slight-
ly increased in the serum and normal in CSE Total serum
cholesterol was insignificantly increased whereas DL,
HDL and triglycerides were normal. These findings
allowed abetalipoproteinaemia to be excluded. Cerebro-
spinal fluid analysis revealed increased protein concen-
tration (77 mg/dL; normal values 20-60 mg/dL.), but no
intrathecal protein synthesis or oligoclonal bands. These
results, not typical for multiple sclerosis, in combination
with MRI and the clinical picture which covered ad-
ditional features (juvenile cataracts, polyneuropathy), made
the diagnosis of MS unlikely. White matter involvement
was not diffuse, as in metachromatic leukodystrophy.
The diagnosis of adrenoleukodystrophy was not prob-
able either, as there were no signs of adrenal insufficiency
and no evidence for X-linked inheritance. However, in-
vestigation of serum very-long-chain fatty acid levels was
not performed.

Neurological signs and symptoms occurring in this
case, accompanied by premature bilateral cataracts, to-
gether with brain MRI, led to the suspicion of CTX.

The analysis of the patient’s serum sterols and oxy-
sterols, performed in the Institute of Clinical Chemistry
and Pharmacology, University of Bonn, revealed an
increased level of cholestanol (3-4 times the upper limit),
loss of 27-hydroxycholesterol and elevated 7a-hydro -
xycholesterol (10 times the upper limit) in the serum. These
results in combination with clinical syndrome and MRI
findings allowed us to establish the diagnosis of CTX.

Treatment with 1000 mg of chenodeoxycholic acid
(CDCA) and 10 mg of simvastatin was introduced and
the patient was referred to the outpatient clinic for fur-
ther follow-up. Control analysis of serum sterols was
performed after six months of CDCA treatment and
showed a decrease in 7o-hydroxycholesterol and
cholestanol levels, although the latter was still beyond
the normal upper limit. In subsequent analyses there was
further reduction of 7a-hydroxycholesterol level, while
cholestanol level continued to be slightly increased.
Despite treatment, the patient’s neurological condition
slowly worsened during the following months. Balance
impairment aggravated and falls occurred. Speech dis-
turbances exacerbated and the patient began to have
difficulty with swallowing. On neurological examination
performed after two years of treatment there was pro-
gression of cerebellar and pyramidal signs with dysarthria,
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four-limb ataxia, adiadochokinesis, trunk asynergy,
triparesis and a wide-based gait requiring assistance with
walking. There was no significant cognitive decline.
The patient has also developed extrapyramidal features,
namely hypomimic face and general bradykinesia.
The brain MRI was repeated twice during two-year fol-
low-up and it did not demonstrate any changes in com-
parison to the first imaging.

Discussion

We describe a patient demonstrating a complex
neurological syndrome with predominating cerebellar and
pyramidal signs, accompanied by epilepsy, mental retar-
dation, extrapyramidal signs, peripheral neuropathy
and premature bilateral cataracts. The patient was dia-
gnosed with CTX based on clinical grounds, brain MRI
results and serum cholestanol analysis.

Cerebrotendinous xanthomatosis is a rare neurome-
tabolic disease. There have been more than 200 cases
reported in the literature so far [1]. The disease often
begins in childhood with epilepsy, mental retardation,
cataract and chronic diarrhoea. Progressive neurological
syndrome with cerebellar ataxia, spastic paraparesis, poly-
neuropathy, cognitive impairment, psychiatric disturban-
ces and extrapyramidal symptoms occurs at adolescent or
young adult age [2]. Tendon xanthomas, typically detect-
able on Achilles tendons, are characteristic for CTX.
Nevertheless, reports of CTX patients who have no ten-
don xanthomas, like the patient described above, have been
published [3-5]. The presence of tendon xanthomas is
not obligatory for the diagnosis of CTX, as they have
been found to occur in 40% to 70% of patients [1,6,7].
However, absence of tendon xanthomas makes CTX not
a diagnosis of choice and prolongs the diagnostic process.

The occurrence of the remaining signs is also vari-
able. A retrospective analysis of 32 CTX patients revealed
the presence of pyramidal signs in 81% of them, cerebellar
ataxia in 6%, low intelligence in 66%, polyneuropathy
in 31%, epilepsy in 16% and extrapyramidal signs in 3%.
Diarrhoea, another major symptom of CTX which was
not reported by the presented patient, was noted in half
of the patients from the analysed group. The most con-
sistent finding in this population was cataracts, appear-
ing in 97% of patients [6].

Neuroradiological abnormalities in the presented case
were suggestive of CTX. Brain MRI in CTX demon-
strates bilateral hyperintensities of the dentate nuclei on
T2-weighted images, as the most typical finding [8].
Other neuroradiological abnormalities include enhanced
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signal along the corticospinal tracts and in the topogra-
phy of basal ganglia [9].

The diagnosis of CTX is confirmed by biochemical
investigations that reveal increased cholestanol and bile
alcohol concentrations and lack of 27-hydroxycholesterol
in serum, as in the described case. Concomitant findings
include increased urinary excretion of bile alcohols and
reduced concentration of cholic and chenodeoxycholic acid
in the bile [10]. Additionally, the diagnosis may be sup-
ported by demonstrating mutation in CYP27A1.

Cerebrotendinous xanthomatosis is considered to be
a treatable disease. Administration of chenodeoxycholic acid,
causing suppression of cholestanol and bile alcohol
synthesis, is the most beneficial approach. Other therapeutic
approaches include statin administration and LDL
aphaeresis. Rarity of the disease makes it difficult to prop-
erly assess treatment efﬁcacy, as most reports on treatment
of CTX refer to single cases or small series only, except for
one series of 17 patients described by Berginerezal. [11]
and another series of 20 Dutch patients [12]. In some pa-
tients treated with CDCA, there was no further neurological
progression or even reversal of the symptoms [5,11], where-
as in others there was no improvement of the neurologi-
cal condition [4,12,13]. As reported by Dotti ¢f al., com-
bined treatment with CDCA, LDL-aphaeresis and
simvastatin significantly reduced serum cholestanol level
in a CTX patient, but it was not followed by clinical im-
provement [13], similarly to the present case. One reason
for therapy failure may be its delayed initiation, especial-
ly when the treatment is started after neurological signs have
already emerged. In two adult males, in whom CDCA treat-
ment was started after they had developed signs of CTX,
there was only moderate clinical improvement, whereas their
two nieces diagnosed and treated at the preclinical stage re-
mained asymptomatic during 14 years of follow-up [14].

The present case points to a rare but potentially treat-
able cause of cerebellar and pyramidal syndrome. Cere-
brotendinous xanthomatosis should be taken into con-
sideration particularly when neurological syndrome is
accompanied by bilateral cataract, tendon tumours or
diarrhoea, although presence of all of these four features
is not obligatory for the diagnosis. Treatment effective-
ness highly depends on its initiation time.
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