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Tuberous xanthomatosis is not necessarily associated
with increased plasma concentrations of cholestanol
in cerebrotendinous xanthomatosis

Dear Editor,

Cerebrotendinous xanthomatosis (CTX) is a rare
recessive disease that results from a loss of func-
tion of sterol-27-hydroxylase, which then affects
bile acid synthesis [1]. This leads to an accumula-
tion of several metabolites, especially cholestanol,
with an early accumulation in the tissues [1].
A hundred identified mutations of the CYP27A1
gene encoding sterol-27-hydroxylase have been
described [2], all leading to pleomorphic phe-
notypic presentations and different degrees of
severity.

In 2018, Sekijima et al. proposed inclusion crite-
ria with a high cholestanol level as a required cri-
terion [3]. However, several series have reported a
few cases of atypical CTX with normal cholestanol
levels but with biallelic CYP27A1 pathogenic vari-
ants [4].

The objective of this study was to explore the case
of a patient with major xanthomas but no neuro-
logical disease and a normal plasma concentration
of cholestanol to determine whether the diagnosis
should be CTX.

Mr. M, 74 years old, presented several homo-
geneous tuberous tumors. They were preferen-
tially attached to tendons (dorsal surface of both
hands, tricipital insertion, knees: >10 cm diam-
eter, Achilles tendons, and the plantar surface
of both feet) (Fig. 1). Xanthomas first appeared
on the knees at the age of 22 years. Several
xanthoma surgeries were performed in youth
with systematic recurrences. In 2014, an ulcera-
tion of the knee prompted an extended surgical
resection. The results from the anatomic pathol-
ogy analysis fitted with xanthoma diagnosis (see
Supporting Information). At the patient’s death
from colon cancer in 2020, no recurrence was
observed in either knee, operated on in 2014
and 2016.

The patient had no cardiovascular or neurological
disease, except for a single stroke sequela without
clinical consequences and revealed on a brain mag-
netic resonance imaging (MRI) in 2017. A second
brain MRI in 2020 did not reveal any signal sug-
gestive of CXT in T2-weighted images. The family
history, with no consanguinity, revealed a sister
with similar lesions that had appeared when she
was 30 years old (see Supporting Information). His
parents and children were healthy. The neurologi-
cal evaluation of the patient by a skilled neurologist
was normal (absence of pyramidal signs, cerebellar
signs, and dementia), as was the psychiatric eval-
uation. Electrocardiogram and cardiac MRI were
within normal limits.

Sitosterolemia was first hypothesized. Treatment
included 10 mg of ezetimibe and 40 mg of atorvas-
tatin once daily. We found no hypersitosterolemia
or campesterolemia, and the lipid profile was nor-
mal (see Supporting Information). Blood bile acid
assays were normal (see Supporting Information).
Sterol-27-hydroxylase activity was not analyzed.

CTX was then suspected, and next-generation
sequencing following capture of the CYP27A1 gene
led to the identification of two previously described
heterozygous mutations: ¢.379C>T (p.Argl27Trp)
[5] and ¢.1435C>G (p.Arg479Gly) [6]. Each of his
three children carried one or the other variant,
showing that these mutations were not carried by
the same allele. Surprisingly, the patient’s plasma
cholestanol concentration was normal or slightly
above the normal range (8 xmol/L and 13 pumol/L;
normal range <10 umol/L) after 15 days without
the hypolipidemic drug. The capture panel covered
the ABCGS5 and ABCGS8 genes, with no deleterious
variant found. We concluded to an unusual form
of CTX.

The inconstant increase in plasma cholestanol
concentration is unusual in CTX. Cholestanol was
not assayed in cerebrospinal fluid or urine.



(d)

Fig. 1 Xanthomas of Mr. M: (a) right hand; (b) left hand; (c) Achilles tendon; (d) knees; (e) left knee

The first mutation in the CYP27A1 gene, c.379C>T
(p.-Argl27Trp), was previously described in a
patient with spinal xanthomatosis without xan-
thomas [5] and more recently identified in a com-
pound heterozygous state [7, 8] and a homozygous
state [9] (see Supporting Information).

The second mutation, ¢.1435C>G (p.Arg479Gly),
was also described twice [6, 8] (see Supporting
Information). Another variation affecting this
amino acid, R479C, strongly decreases enzymatic
activity in vitro [1]. We found five alleles in CTX
for the first mutation compared to 20/282716 in
gnomAD and four alleles in CTX for the second
mutation compared to 4/282188 in gnomAD.
These two results are strongly suggestive of their
pathogenicity.

Interestingly, this case diverges from the typical
clinical form of CTX by plasma cholestanol in the

upper normal range; the absence of neurologi-
cal disease, cataract or chronic diarrhea; and the
severity of the xanthomatosis with development in
adulthood [10]. It should be noted that one of the
rare reported cases of CTX with normal cholestanol
did not present any neurological symptomatology
[4].

In the case of severe xanthomas, the clinical situa-
tion of the patient presented here argues for genetic
exploration of the CYP27A1 gene after exclusion of
familial hypercholesterolemia and sitosterolemia,
regardless of the plasma cholestanol concentra-
tion.
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