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Abstract: Cerebrotendinous xanthomatosis (CTX) is a treatable disor-
der of bile acid production caused by mutations in the mitochondrial
enzyme sterol 27-hydroxilase. This inborn error of bile acid metabo-
lism results in lipid pathologic accumulation in multiple tissues. Pro-
gressive neuropsychiatric disturbances are a frequent manifestation of
this disease. Although seizures have been frequently noticed as part of
CTX manifestations, there have not been reports of CTX being diag-
nosed in drug-resistant epilepsy diagnostic workup nor of seizure
response to chenodeoxycholic acid treatment. Here, the authors present
a case of a drug-resistant epilepsy patient with a complex phenotype
where a diagnosis of CTX was done and showed a significant reduction
in seizure frequency after chenodeoxycholic acid supplementation.
This report illustrates the importance of considering treatable neuro-
metabolic disorders in epileptic patients showing complex phenotypes.
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Cerebrotendinous xanthomatosis (CTX) is a treatable disor-
der of bile acid production caused by mutations in the

mitochondrial enzyme sterol 27-hydroxilase. Its symptomatology
usually starts during the first decade of life which characteristically
includes the presence of chronic diarrhea and bilateral cataracts. A
progressive neurological deterioration manifesting as learning dif-
ficulties, behavioral changes and ataxia is frequently observed.1

Although seizures have been reported as part of CTX presen-
tation,2 there have not been reports of drug-resistant epilepsy
caused by CTX and its treatment response to chenodeoxycholic
acid (CDCA) supplementation. Here, we describe a case of an
Argentinian boy who was diagnosed CTX during epilepsy
diagnostic workup.

CASE REPORTS
A 16-year-old boy born from a consanguineous marriage

was referred to our epilepsy center with a diagnosis of drug-
resistant epilepsy. Although his magnetic resonance imaging
(MRI) showed signs of unilateral hippocampal sclerosis, there
was a history of particular medical conditions that make us
suspect a complex etiology for their epilepsy. The first clinical
manifestation was chronic diarrhea from early infancy persist-
ing until the time of consultation. Bilateral posterior subcapsu-

lar cataracts were found at the age of 6 years and removed a
year after. Learning difficulties, attention deficit and marked
hyperactivity were reported at school age. He had to be insti-
tutionalized because of these behavioral problems. His first
seizure was at the age of 7 years. Although it was difficult to get
a clear description of the seizure semiology from patient and
family, anamnesis and findings from an inpatient video-EEG
suggested a diagnosis of temporal lobe epilepsy. Epilepsy
remained resistant to different anticonvulsive drugs used which
included classical and new medicines. The patient presented to
our center with a seizure frequency of 3 to 4 a month. His
physical examination showed a normal height, long upper
extremities, scoliosis, lumbar hyperlordosis and brownish den-
tal enamel. There were not tendon xanthomas. Neurological
examination was remarkable for the presence of limb ataxia,
action tremor, mild multidirectional nistagmus, osteotendinous
reflexes diffusively hyperactive and uncoordinated gait. X-rays
of both legs did not show alterations. EEG showed a disorga-
nized background with slow waves predominantly localized in
right temporal electrodes. T1-W MRI showed diffuse cortical
atrophy, and T2-W MRI revealed a hyperintense right hip-
pocampus. The urinary bile acid profile showed increased
27-norcholestanepentol and cholestanepentol levels. Sequenc-
ing the 8 exons of CYP27A1 gene revealed the presence of
c.1213C�T (see Figure 1) mutation in homozygosis which
resulted in the pathogenic substitution of Arginine with Tryp-
tophan at codon 405, already described in patients from differ-
ent countries.3 Treatment with 750 mg/day CDCA was fol-
lowed by progressive improvement of diarrhea and a significant
reduction in seizure frequency (1 a month or less). Urinary bile
acid profile was normalized after 3 weeks of treatment.

DISCUSSION
First description of CTX was made by Van Bogaert et al4

in 1937. The discovery of the pathogenic molecular defect in
CYP27A15 leads to an increase in worldwide diagnosis of
CTX, including Argentina.6 Although EEG abnormalities were
classically described in CTX,7 epilepsy was not considered a
major feature of the disease until recently.2 However, there
have not been reports of CTX recognized in the diagnostic
workup of a drug-resistant epileptic patient or of seizure re-
sponse to CDCA treatment.

Different mechanisms have been hypothesized to ex-
plain CTX pathophysiology. Among them, circulating high
levels of bile alcohols could damage blood-brain barrier (BBB),
leading to abnormal and toxic brain levels of cholestanol and
low-density lipoprotein cholesterol Apolipoprotein B.8 BBB
dysfunction has been proposed as a common pathogenic injury
in focal epilepsy.9 Moreover, bile acids mediated damage of
BBB has been proposed as an epilepsy experimental model.10

On the other hand, sterols might overexpress ABCC2 gene11

which has been implicated in epilepsy treatment failure pro-
cesses.12 Thus, it is tempting to propose that drug-resistance
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rogenética, División Neurologia, Hospital JM Ramos Mejia, Urquiza 609
(1221), Buenos Aires, Argentina 541141270280 (E-mail: marcelokauffman@
conicet.gov.ar).

balt5/z7a-maj/z7a-maj/z7a99911/z7a4293-11z xppws S�1 11/9/11 5:25 Art: MAJ201527 Input-sv

AQ: 2

AQ: 1

F1

DOI: 10.1097/MAJ.0b013e31823cf6d8

The American Journal of the Medical Sciences • Volume XXX, Number XX, XXX 2011 1



epilepsy experienced by our patient could be a consequence of
sterols disturbances provoked by CYP27A1 mutation and par-
tial recovery secondary to a better sterol metabolism in re-
sponse to CDCA treatment.

In conclusion, this report illustrates the importance of
considering neurometabolic disorders such as CTX in epileptic
patients showing complex phenotypes. This is particularly relevant
when a specific treatment is available which is benefit for not only
the underlying condition but also the epilepsy itself.
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FIGURE 1. Electropherogram section showing nucleotide-
change c.1213 C�T (R405T), arrow.
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