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Fig. 1 Impaired bile acid synthesis in cerebrotendinous
xanthomatosis (CTX).

In CTX, a deficiency of sterol 27-hydroxylase leads to reduced
production of chenodeoxycholic acid and upregulation of the rate-
limiting enzyme in bile acid synthesis, cholesterol 7o-hydroxylase.
Increased levels of serum cholestanol and urinary bile alcohols are

diagnostic in CTX. HMG-CoA; 3-hydroxy-3-methylglutaryl-CoA.
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Fig. 2 Tendon xanthoma.
Patellar tendon xanthoma in a patient with cerebrotendinous xantho-
matosis (CTX).
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Fig. 3 Brain MRI.
Axial T,-weighted magnetic resonance imaging of the brain showing hyperintense lesions in the globus pallidus (left

panel), internal capsules (left panel), and dentate nuclei (right panel).
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Abstract

Pathophysiology of cerebrotendinous xanthomatosis

Shingo Koyama, M.D., Ph.D.” and Takeo Kato, M.D., Ph.D.”

YDepartment of Neurology, Hematology, Metabolism, Endocrinology, and Diabetology, Yamagata University Faculty of Medicine

Cerebrotendinous xanthomatosis (CTX) is a rare autosomal-recessive lipid storage disease caused by mutations in
the CYP27A1 gene, which lead to deficiency of the mitochondrial enzyme, sterol 27-hydroxylase, resulting in the
accumulation of cholestanol in the serum and many affected lesions. To date, more than 50 different CYP27A1 mutations,
including missense mutations, frameshifts, and splice site mutations, have been reported worldwide in patients with
CTX. Clinical presentation is characterized by neonatal jaundice or cholestasis, refractory diarrhea, juvenile cataracts,
tendon xanthomas, osteoporosis, coronary heart disease, and progressive neuropsychiatric disturbances; however,
combinations of symptoms vary from patient to patient. Neuropsychiatric abnormalities include mental retardation or
dementia, psychiatric symptoms, cerebellar signs, pyramidal signs, progressive myelopathy, peripheral neuropathy,
extrapyramidal manifestations, and seizures. Replacement treatment with chenodeoxycholic acid in the early stage of the
disease has been reported to improve or even prevent clinical symptoms of CTX. After significant neurological pathology
is established, the effect of the treatment is limited and the deterioration of clinical manifestations may continue;
therefore, early diagnosis of CTX is crucial.

(Rinsho Shinkeigaku (Clin Neurol) 2016;56:821-826)
Key words: cerebrotendinous xanthomatosis, cholestanol, chenodeoxycholic acid, CYP27A1




