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CEREBROTENDINOUS XANTHOMATOSIS:
CASE REPORT ON A RARE GENETIC DISEASE

Goutam Chowdhury'” Pradip Kumar Kayasthagir®> Abhijit Chowdhury?

Abstract

Cerebrotendinous Xanthomatosis (CTX) is a rare
inborn progressive lipid storage disorder of
autosomal recessive inheritance pattern.The
multisystem disease causes decreased bile acid
synthesis alongside cholesterol and cholestanol
deposition in various tissue sites. This case report
focuses on describing a middle-aged Bangladeshi
male patient presented chiefly with neurological
symptoms of CTX who received treatment with
Chenodeoxycholic Acid (CDCA).
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CYP27AL;

Introduction

CTX results from the CYP27A1 gene mutation
located on the chromosome 2q33-qter causing
decreased enzyme mitochondrial sterol 27-
hydroxylase'. This gene is crucial in cholesterol
side chain oxidation during the synthesis of
Chenodeoxycholic acid’>. Mutation in the
CYP27Algene leads to reduced enzyme activity
resulting cholestanol deposition in multiple
tissues like the brain, lungs and tendons®. This
syndrome manifests as a triad of early bilateral
cataract, tendon xanthomas and neurological
anomalies. It may also cause osteoporosis and
premature atherosclerosis®>. CTX initially
manifests with non-neurological features and
patients later develop adult-onset neurological
symptoms like spinocerebellar or spastic ataxia,
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psychosis, peripheral neuropathy and dementia'.
Early diagnosis and long-term treatment with
CDCA are of utmost importance in preventing
various multisystem detrimental sequelae of this
debilitating disease®.

Case Report

A 35 year old Bangladeshi male hailing from
Satkania, Chittagong presented with the
complaints of gait instability and swellings behind
both ankle joints for eight years. The swellings
were painless and progressive. He had a history of
bilateral cataract surgery ten months earlier. His
1Q level was normal. On clinical examination,
there were fusiform swellings of bilateral
Tendoachilles. The swellings were firm and non-
tender (Left 6Xx2cm, right 7.5x3 cm). On
neurological examination, he had bilateral
pseudophakia and both plantar responses were
extensor. Romberg test could not be elicited due
to contracture and spastic paraparesis. All other
clinical examination revealed normal findings.

His fasting lipid profile, serum TSH, RBS, renal
and liver function tests, CBC with ESR were
normal. ECG, 2D Echocardiography and nerve
conduction studies yielded normal findings. EEG
could not be done. The serum cholestanol level
was increased 7.57 mg/dl (Normal value 0.02 to
0.12 mg/dl). The blood and urinary levels of bile
acid alcohols could not be measured due to
unavailability of the test.

The Magnetic Resonance Imaging (MRI) was
performed on a 1.5 Tesla MR scanner (Avanto,
Siemens, Germany). Sequences utilised for
multiplanner brain imaging were Spin-echo Tl1-
Weighted (TR = 500ms & TE = 9.4ms) Fast Spin-
echo T2-Weighted (TR = 4000ms & TE = 106ms)
Fluid attenuated inversion recovery with fat
saturation (TR = 9000ms, TE= 106ms & TI =
2500ms) Gradient echo (TR = 800ms, TE =
26ms) and diffusion-weighted image (TR =
3500ms & TE 102ms). Noncontrast magnetic
resonance imaging of the brain demonstrated
symmetrical hyperintense lesions on T2-weighted
images in cerebellar dentate nuclei, that show hypo
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signal intensity on Fluid-Attenuated Inversion
Recovery (FLAIR) and T1-wighted images (Fig 1).
Presence of confluent T2 hyper signal intensity in
bilateral cerebellar white matter surrounding the
dentate nuclei (Fig 2). An abnormally increased
T2 & FLAIR signal was also present in the
substantia nigra, cerebral peduncles, and globus
pallidus with involvement of the adjacent
posterior limb of the internal capsules (Fig 3).
There was atrophy of the cerebellum with
dilatation of the fourth ventricle (Fig 4).

For MRI of ankle swellings T1-W (TR = 600ms,
TE = 14ms) T2-W (TR = 4200ms, TE = 93ms)
PD (TR = 2490ms, TE = 30ms) and TRIM (TR =
3100ms, TE = 70ms, TI = 150ms) sequences were
taken and show fusiform shaped thickening of the
Tendoachilis having almost iso signal intensity to
tendon on all sequences (Fig 5).

Brain Computed Tomography (CT) scan was done
on 128 slice multidetecter scanner (Somatom AS,
Siemens, Germany) and reflects the MRI findings.
No calcification.

Excisional biopsies were performed for both the
ankle swellings which revealed foam cells along
with inflammatory cells. Giant cells surrounding
the spindle-shaped cholesterol clefts were also
evident on biopsy.

There was a history of childhood seizures,
psychosis, visual difficulties and mental
retardation in patient’s younger brother who was
also evaluated clinically.

Based on these clinical, biochemical, radiological
and histopathological findings, the diagnosis of
CTX was made. The patient was prescribed
replacement therapy with CDCA 250mg 8 hourly
3 times daily and Ursodeoxycholic acid 300 mg &
hourly 3 times daily.

Fig 1

: Brain MRI axial sections showing
symmetrical lesions in cerebellar dentate nuclei,
hyperintense on T2-WI (A), hypointense on T1-
WI (B) & FLAIR (C)
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Fig 2 : MRI axial images show hypersignal
intensity in bilateral cerebellar white matter. (A =
T2-WI & B = FLAIR)

Fig 3 : Abnormal signal intensity on axial FLAIR
images in bilateral substantia nigra, cerebral
peduncles (A) and globi pallidi (B, arrow)

Fig 4 : MRI T2-W sagittal section showing
cerebellar atrophy and fourth ventricular dilatation
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Fig 5 : Ankle MRI sagittal section T1-W image
demonstrating Xanthoma of Achilles tendon

Discussion

CTX is also known as van Bogaert-Scherer-
Epstein Disease which was first described in 1937
by van Bogaert’. So far more than 300 cases have
been reported worldwide with approximately 50
mutations®. CTX is exceptionally rare in South
Asian population with an incidence of 1:36,072 to
1:468,624%. The mean age of symptomatic onset
for the disease is 19 years’. CYP27A1 gene
mutation causes absent sterol 27-hydroxylase
enzyme activity resulting in the ultimate
deficiency of CDCAS®. Because of the feedback
inhibition loss of rate-limiting enzyme cholesterol
7-hydroxylase of bile synthesis, there is the
production of cholestanol which eventually
deposits in many tissues'. CTX can present with
non-neurological and subtle neurological
symptoms which may delay the diagnosis'. There
may be a history of intractable childhood
diarrhoea and pulmonary insufficiency alongside
other classical symptoms. Significant family
history may also be present?.
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Laboratory findings are also crucial for CTX
diagnosis. There will be increased serum
cholestanol, increased lathosterol but normal
serum cholesterol. Blood and urinary bile acid
alcohols may be high with low serum CDCA and
27-hydroxycholesterol®. MRI or CT scan can
provide vital clues to the diagnosis of CTX. MRI
may show focal or diffuse white matter
abnormalities along with cerebral and cerebellar
atrophy*!°. Tendon xanthomas are seen in MRI,
CT, ultrasonogram and plain radiographs as soft
tissue swelling.

Two important differential diagnoses for CTX are
Sitosterolemia and Familial Hypercholes-
terolemia. High plasma and tissue cholestanol
concentration compared to normal plasma
cholesterol and low CDCA can differentiate CTX
from these differentials’. The diagnosis of CTX
may also be confused with Marinesco—Sjogren
Syndrome if there are no tendinous xanthomas'®.

Replacement therapy, surgery and other
symptomatic cures constellate the treatment
modalities for this disease®>. Replacement
therapy can be given with CDCA,
Ursodeoxycholic acid, Taurocholic acid and
Cholic acid where CDCA is the drug of choice.
This treatment can prevent or even reverse
neurological complications to some extent.
Sometimes for enhancing the effect of
replacement therapy, HMG-CoA synthase
inhibitors are also considered’.

The patient described in this case study had all the
classical features of CTX. The laboratory and
histopathological findings also correlated with
those of our patient’s. Patient’s brother was
diagnosed later with the same disease. The patient
was followed up at regular intervals which
showed gradual improvement of the physical
ailments alongside decreasing cholestanol
concentration after the treatment proving the
effectiveness of long-term CDCA therapy. To the
authors’ knowledge, a minuscule number of cases
have been reported in Bangladesh as we believe in
most instances CTX 1is misdiagnosed or
underreported.
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Conclusion

CTX is a rare but underreported phenomenon. It
is preventable if treatment is started early.
Delayed diagnosis of this disease may have
devastating effects on patient’s life. Long-term
treatment with CDCA significantly affects the
neurophysiology and improves the disease
outcome. In a combination of early age bilateral
cataract, tendon xanthomas and spastic ataxia this
diagnosis should be suspected, and adequate
replacement therapy must be initiated without any
delay if tests show evidence for CTX. Although
the disease is rare, the presence of the classical
triad of symptoms should always raise suspicion
of the potential diagnosis during clinical practice
so that a healthy productive living can be ensured
for the patients. Genetic testing can play a pivotal
role in this regard for the prevention of disease
and may reduce the associated morbidity and
mortality.

Consent

The described patient provided written informed
consent for publication of this case report and any
accompanying images.
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