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SHORT REPORT

Cerebrotendinous xanthomatosis: clinical and
MRI study (a case report)

Marco Fiorelli, Vittorio Di Piero, Stefano Bastianello, Luigi Bozzao, Antonio Federico

Abstract
We report a patient with cerebro-
tendinous xanthomatosis (CTX) present-
ing with dementia, spastic tetraparesis
and an unreported akinetic-rigid
syndrome. Computed tomography (CT)
showed only cerebellar abnormalities
while magnetic resonance imaging (MRI)
detected additional pallidal and mesen-

cephalic focal alterations. MRI findings,
but not CT, correlated with the clinical
picture.
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Cerebrotendinous xanthomatosis (CTX) is a

rare inherited disorder due to an enzymatic
defect on the bile acid synthetic pathway.'
Sterol storage is the hallmark of the disease and
results in the formation of xanthomas in the
brain, lungs and tendons.23 High levels of
plasma cholestanol are diagnostic.' Clinical
presentation includes juvenile cataract, en-

largement of Achilles tendons and various
combinations of neurological signs and
symptoms.2"5 Replacement treatment with
chenodeoxycholic acid has proven clinically
effective.67

We describe morphological alterations of the
brain in a patient with CTX, as detected in vivo
by means of noninvasive neuroradiological
investigations.

Case report
A 43 year old female presented with a five year
history of progressive deterioration of cogni-
tive functions and unsteadiness of gait. Her
history showed there had been tonic seizures at
age two years and surgery for bilateral cataracts
at age 18. Mild mental retardation was present
from infancy. The parents were not consan-

guinous. The only sibling was unaffected. She
had not been taking neuroleptic drugs.
The Mini-Mental Status Score was 11 of a

possible 30. Neurological examination showed
a short-stepped spastic gait without ataxic
features, sucking and grasping reflexes,
diffusely hyperactive tendon reflexes and
extensor plantar responses. Also present were

masking of the face, infrequent blinking and
cogwheel phenomenon on passive movements
of wrists and elbows. Speech was slow and
slurred but without scanning or explosive
features. Coordination and eye movements

were unimpaired. Clinical testing of sensory
function did not yield reliable results because
the patient could not cooperate. On general
examination nothing abnormal was noted apart
from a marked enlargement of the Achilles
tendons.

Routine laboratory examination revealed no
alteration; in particular, liver function as
evaluated by serum chemistry, was normal.
Blood cholesterol was 4-7 mmol/l and
triglycerides 14 mmol/l. Biochemical screen-
ing for Wilson's disease was unrevealing.
Plasma cholestanol level was increased (0 043
mmol/l; normal value': <0 026 mmol/l).
Ultrasound examination of the liver and biliary
tree, ECG, echocardiography, chest radio-
graphs and CSF were normal. EEG showed
slow waves in the temporal regions. EMG and
nerve conduction velocity suggested a mild
demyelinating sensory-motor neuropathy.
Latencies of brainstem acoustic evoked poten-
tials were bilaterally increased but arm
somatosensory evoked potentials were normal.
CT examination showed that the cerebellar

white matter was diffusely hypodense with
central areas ofmild relative hyperdensity (fig).
No modification was observed after contrast
injection. Cerebellar folia were atrophic as well
as frontotemporal cortex. The rest of the
examination was unrevealing.
MRI was performed using a Philips Gyro-

scan imager, with a superconducting magnet
operating at 1-5 tesla. A TI-weighted sequence
showed two hypointense symmetrical lesions in
cerebellar white matter (fig) and unremarkable
supratentorial images. Intermediate and T2-
weighted images revealed two ovoid cerebellar
lesions with well-defined edges, in which a
hyperintense core and a marked hypointense
rim could be detected (fig). Focal hyperinten-
sities were present in the mesencephalon and in
the globus pallidus bilaterally. Some increased
signal was also in evidence in the peritrigonal
white matter.
At the end of the diagnostic workup the

patient was put on oral chenodeoxycholic acid
250 mg three times a day.

Discussion
The demonstration that therapy with cheno-
deoxycholic acid can halt the progression of
CTX and reverse some of the neurological
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Figure Axial CT and
MR images of a CTX
patient. See text
for interpretation.
a) Noncontrast CT shows
diffuse hypodensity of
the cerebellar white
matter surrounding two
symmetrical paramedian
areas of relatively
increased attenuation.
MRI through the
same level shows b)
(Tl-SE 480/20) low
signal intensity in the
cerebellar white matter
andc) (T2-SE1800/
100) a bilateral cerebellar
lesion with an eccentric
portion of high signal
intensity surrounded by a
marked hypointense rim,
which is more prominent
ventrally. Supratentorial
cuts show d) (T2-SE
1800/100) bilateral slit-
like areas of increased
signal in the region of the
globus pallidus and e)
(proton density-SE
1800/50) increased signal
in the cerebral peduncles
and the peritrigonal white
matter. Ti-weighted
images and CT through d)
and e) were unrevealing.

signs67 has greatly raised the interest towards
this rare disease.

In CTX, sterol storage causes the formation
of brain xanthomas. These lesions have a
different shape and size but a constant
location.234 Pathological examination shows
that the involvement of the cerebellum is
prominent and results from extensive granu-
lomatous lesions that replace the cerebellar
white matter.234 Smaller lesions in other areas
of the CNS always coexist but are often visible
only after appropriate staining.4 Demyelination
and fat-laden mononuclear cells are found in
lesions of any size, while necrosis, gliosis and
cystic spaces are typical of large cerebellar
lesions.
Necropsy examinations in CTX demon-

strate dissemination of focal lesions in the
central nervous system,24 but neuro-
radiological reports have so far failed to dis-
close the whole pathological spectrum of the
disease. Out of nine patients, Berginer et al,8
found on CT diffuse hypodensity of the
cerebral white matter in seven; in five cases
similar hypodensity also involved the
cerebellum. Waterreus et al5 found cerebellar
white matter hypodensity in 8 of 16 cases and
no other anomalies. As to focal lesions, in one of
the cases of Berginer et al? a discrete cerebellar
hypodensity could be interpreted as a
xanthoma because of the presence of a slight
mass effect; interestingly the lesion dis-
appeared after treatment.6 Canelas et al
described two sisters in which CT disclosed

two hyperdense cerebellar lesions in one and a
small parietal calcifications in the other case.
Cromwell and Swanson'0 observed a case in
which MRI detected a diffuse hyperintense
signal in T2-weighted images through the
supratentorial white matter, consistent with
demyelination. No focal lesions were seen,
probably due to the use of a low-strength
resistive magnet (O- 15 Tesla). In another case
report,7 a brain MRI is cited, showing mild
atrophy but no demyelination. So far, studies
comparing radiological and anatomical find-
ings are lacking. This is possibly due to the
rarity of CTX and to the difficulty of obtaining
pathology in vivo, as neither cerebral biopsy
nor surgery have a role in the management of
this disease.

In our patient, both MRI and CT showed a
cerebellar involvement but MRI detected
additional extracerebellar lesions. Pallidal and
mesencephalic abnormalities as well as the core
of the cerebellar lesions had specific features
(hypointensity in Ti- and hyperintensity in
T2-weighted images), suggesting necrosis and/
or demyelination. On the other hand, the
appearance of the rim of the cerebellar lesions
(hypointensity in Ti and T2) suggested either
a relative lack ofproton density which might be
due to calcification or a paramagnetic effect as
is seen with hemosiderin. While calcification
was excluded by CT, the presence of
hemosiderin remains a possibility. Necropsy
studies2' have shown both xanthomas and
demyelination in these sites.
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The MR appearance of xanthomas has not
been determined but it is probable that, as in
other heterogenous brain lesions rich in sterols
such as epidermoid cysts, the signal would vary
from case to case, depending on the different
proportions of components within each lesion
(sterols, proteins, calcium)."
From a clinical point ofview our observation

confirms that in CTX a severe cerebellar
degeneration can be asymptomatic, as already
reported by Waterreus et al.5 Very early onset,
probably before birth, and subsequent func-
tional adaptation could explain this apparent
paradox. On the other hand, in our patient, the
spastic tetraparesis could be due to
involvement of the cerebral peduncles and
parkinsonism, never reported so far in CTX,
may have resulted from the involvement of
both the substantia nigra and the pallidum.'2
MRI detects clinically relevant brain focal

anomalies in CTX with a higher sensitivity
than CT.'0 We suggest that MRI should
become the investigation of choice in the
neuroradiological assessment of CTX.

We thank Dr G Salen, Dr U Salvolini and
Professor C Fieschi for their support with this
study.
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