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Cerebrotendinous xanthomatosis: a two-case report*

Xantomatose cerebrotendinea: relato de dois casos

Pedro Paulo Teixeira e Silva Torres’, Tiago Tavares Vilela?, Fernando Henrique Abrao Alves
da Costa®, Renato Duarte Carneiro?, Luciana Garcia Rocha®, Kim-Ir-Sen Santos Teixeira®

Cerebrotendinous xanthomatosis is a rare genetic disorder characterized by a decrease in activity of the hepatic
sterol 27-hydroxylase involved in the cholesterol metabolism and excretion. Consequently, lipid (cholesterol/
cholestanol) deposition is observed in different regions of the body, especially tendons, central nervous system
and eye lens. The present report describes the cases of two sisters affected by this disease, highlighting the
main imaging findings.
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Xantomatose cerebrotendinea é rara condicdo de natureza genética, na qual se observa reducéo na ativi-
dade da enzima hepatica 27-hidroxilase, envolvida no metabolismo e excrecé@o do colesterol. Consequente-
mente, depdsitos de material lipidico (colesterol/colestanol) acumulam-se em diferentes regiées do organismo,
principalmente tenddes, sistema nervoso central e cristalino. Relatamos dois casos da doenca em duas ir-
mas, mostrando os principais achados de imagem.

Unitermos: Xantomatose cerebrotendinea; Xantomatose; Hipercolesterolemia; Imagem por ressonancia
magnética; Tomografia computadorizada.
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INTRODUCTION

Cerebrotendinous xanthomatosis is a
rare genetic (autosomal recessive inherit-
ance) metabolic disease!?, characterized by
adecreaseinthe activity of the hepatic ste-
rol 27-hydroxylase (involved in the synthe-
sisof cholic and deoxycholic acids) affect-
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ing the cholesterol excretion and leading to
lipid depositionin different tissues, particu-
larly tendons, central nervous system and
eyelens®. The mechanism of involvement
of the central nervous systemis controver-
sia, with the primary event in such process
till remaining to be established: demyeli-
nation or primary neuroaxonal toxins depo-
sition with secondary demyelination®.

The clinical spectrum is variable, with
the disease onset being generally observed
in the childhood, with the development of
bilateral cataract, chronic diarrhea, prema-
ture atherosclerosis, neurological abnor-
malities and tendon xanthomas™. Neuro-
logical manifestations include retardation
of the neuropsychomotor development,
epilepsy, cerebellar ataxia, spastic para-
paresis, behavior disorders, dementia and
polyneuropathy 9,

We present the cases of two sisterswith
cerebrotendinous xanthomatosis, with
emphasis on imaging findings.

CASES REPORT

C.JS, afemale, white, 36-year-old (case
1), and GJ.S,, afemale, 35-year-old (case 2)
patients reported periarticular, slow-grow-
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ing expansile lesions, with recidivation
after surgical exeresis. Both patients re-
ported repeated convulsive crises, and a
significant cognitive deficit was observed
in both of them during a purpose-driven
assessment.

Ectoscopy demonstrated multiple pain-
lessperiarticular, expansilelesions (Figure
1) most noticeable in the knees, ankles,
elbows, hands fingers and feet toes. Both
sisters presented the same abnormalities.

The main finding at computed tomog-
raphy (CT) was cerebellar atrophy and
hypodensity in the area of the dentate
nucleus (Figure 2). Magnetic resonance
imaging (MRI) with T1-weighted sequence
demonstrated low signal intensity in the
dentate nuclei (Figure 3A). The samefind-
ing was also observed on T2-weighted,
FLAIR and gradient-echo sequences, the
two first of them with the hypointensity
surrounded by a hypersignal halo. Addi-
tiondly, the FLAIR sequence demonstrated
hypersignal in the periventricular region
and in the semioval center (Figure 3B).

MRI of the knee demonstrated pedun-
cular tendon xanthomaswith hyposignal on
T1-weighted sequencesand hypersignal on
SPIR sequences (Figure 4).
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Figure 1. Photos of the patients demonstrating
peduncular nodules on the anterior aspect of the
arm, dorsal aspect of the elbow, and on the phalan-
ges at right of the patient G.J.S. (case 2) on A and
on the knees of the patient C.J.S. (case 1) on B.

DISCUSSION

Cerebrotendinous xanthomatosis is a
disorder with variable clinical spectrum,
with its onset generally being observed in
the childhood with bilateral ocular involve-
ment (cataract), chronic diarrhea and ath-
erosclerosis, followed by neurological in-
volvement and tendon xanthomas, the | at-
ter two findings being rarely observed be-
fore the age of twenty™®®. Neurological
manifestations include retardation of the
neuropsychomotor development, epilepsy,
cerebellar ataxia, spastic paraparesis, be-
havior disorders, dementia and polyneur-
opathy®?,

MRI is the imaging method of choice
for evaluating the encephalon in cerebro-
tendinous xanthomatosis, particularly with
FLAIR sequences because of theincreased
sensitivity in the detection of parenchymal
lesions”. The most frequent imaging find-
ings include: periventricular white matter
hypersignal (FLAIR), lesions of cerebral
peduncle, globus pallidus, cerebral and
cerebellar atrophy, besides hypersignal in
the region of dentate nuclei and surround-
ing white matter (FLAIR), thislatter being
considered as the earliest finding, fre-
quently present in this condition®”.

As the disease progresses, the pyrami-
dal tract, inferior olive and fiber originat-
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Figure 2. Computed tomography, axial sections of the posterior fossa show hypodensity in the dentate
nuclei and cerebellar atrophy in the patient C.J.S. (case 1) on A and patient G.J.S. (case 2) on B.

Figure 3. Magnetic resonance imaging of the patient G.J.S. (case 2). A: Axial, T1-weighted image shows
hyposignal in the cerebellum dentate nuclei. B: Coronal, FLAIR sequence shows hypersignal involving
foci of hyposignal in the cerebellum dentate nuclei, and subtle hypersignal in the semioval centers.

ing from such structures are affected, and
demyelinated areas present hyperintense
signal on T2-weighted images®. MRl find-
ings do not seem to be closely related with
the neurological/functional involvement
typical of the disease.

In astudy on MRI contrast magnetiza-
tiontransfer technique, Ingleseet a.® have
observed that this method was sensitivefor
demonstrating destructive lesions of the
central nervous system, such as severe and
irreversible demyelination, neuronal/ax-
onal loss much beyond the lesions ob-
served on T2-weighted images, alowing an

analysis of the whole brain tissue instead
of small parenchyma samples.

At proton spectroscopy, De Stefano et
a.” have observed aremarkable decrease
in N-acetylaspartate levels in spite of the
normal cholinelevelsascompared with pa-
tientsinacontrol group. Additionally, they
have concluded that, despite the impossi-
bility of exclusion of achronic demyelinat-
ing process, the decrease in N-acetylas-
partate level sfavorsthe hypothesisthat the
baseline enzymatic defect of the disease
leadsto adeposition of neurotoxic cerebral
metabolites, causing primary neuroaxonal
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Figure 4. Magnetic resonance imaging of the pa-
tient C.J.S. (case 1), sagittal, T1-weighted image
with fat saturation following contrast agent injec-
tion demonstrating xanthomas on the quadricipi-
tal and patellar tendons.

damage. The same study has also detected
anincreaseinthelactate-cholineratio, par-
ticularly in the group of untreated patients,
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suggesting that the appropriate therapy is
beneficial for the brain metabolism.

Histopathological correlation of lesions
demonstrated extensive rarefaction of den-
tate nuclei and adjacent white matter, se-
vere neurona loss, demyelination, lipid
deposition, fibrosis, reactive astrocytos's,
hemosiderin deposition and focal calcifica-
tions®.

The disease management is based on
administration of deoxycholic acid either
alone or in association with HMG-CoA
reductase inhibitor, which has shown to
slow or even reverse the disease progres-
sion. Therefore, the early diagnosisis es-
sential for afavorable diagnosis“>9,
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