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Case Report

Cerebrotendinous Xanthomatosis:

Unraveling Prominent Neuropsychiatric Symptoms and Mild Cognitive
Impairment With Subsequent Clinical Improvement

Abhijeet Anand, MBBS; Shobit Garg, MD, DPM; Mohan Dhyani, MD; and Amrit Pattojoshi, MD, DPM

erebrotendinous
xanthomatosis (CTX), a rare
autosomal recessive disorder

from CYP27A1 (cytochrome P450
family 27 subfamily A member 1)
mutations,! causes deficient sterol
27-hydroxylase, impairing bile

acid synthesis and leading to
abnormal cholestanol/cholesterol
accumulation in the brain, tendons,
and eyes.? Variable clinical
presentation includes early bilateral
cataracts (childhood/adolescence)
and tendon xanthomas (Achilles).
Progressive neurological
dysfunction (cerebellar ataxia,
spasticity) is a hallmark. Psychiatric
manifestations can delay diagnosis.

Figure 1.

Psychiatric symptoms?® may appear
later. The insidious onset often
causes diagnostic delays, hindering
early chenodeoxycholic acid (CDCA)
treatment benefits.?® This case
highlights diagnostic challenges in
patients with prominent psychiatric
and cognitive symptoms leading to a
CTX diagnosis in their 50s.

Case Report

A 51-year-old woman with a past
medical history of neonatal jaundice
requiring neonatal intensive care
unit admission, frequent childhood
diarrhea, hypertension, and bilateral
glaucoma presented to the outpatient
psychiatry department. At age 19

Multiplaner images of the brain were acquired using (A) T1, (B) T2,
(C) T2 FLAIR, and (D) SW sequences showing central white matter
rarefaction with gliosis and cystic changes in bilateral cerebellar
hemispheres, also involving dentate nuclei and subtle T2
hyperintensities in the bilateral middle cerebellar peduncles.

Abbreviations: FLAIR = fluid-attenuated inversion recovery, SW = susceptibility-weighted.

years, she had undergone surgery for
bilateral cataracts. Her presenting
complaints spanned 8 months and
included forgetfulness, diminished
attention, frequent anger outbursts,
irritability, disturbed sleep, and
discomfort in her left lower limb
upon walking. These symptoms had
notably worsened in the 2 weeks
prior to presentation. Initial
cognitive assessments were as
follows:

1. Attention (Digit Span): 5 forward
digits, 3 backward digits

2. Mini-Mental State Examination
(MMSE)*: 26/30

3. Montreal Cognitive Assessment
(MoCA)®: 23/30, indicating
visuospatial deficits

4. Frontal Assessment Battery
(FAB)®: 14/18

5. Neuropsychiatric Inventory”:
revealed agitation and irritability
(severity 1, distress 3).

The findings led to a mild
neurocognitive disorder diagnosis.
The central nervous system
examination showed impaired
Romberg’s sign, tandem walking
difficulty, and hyperreflexia. Two
days prior, she had been hospitalized
with fever/vomiting. Magnetic
resonance imaging findings revealed
central white matter rarefaction with
gliosis and cystic changes in bilateral
cerebellar hemispheres (Figure 1),
raising suspicion for CTX. CTX was
confirmed by CYP27A1 mutation
on next-generation sequencing
and elevated plasma cholestanol
(70.8 umol/L), with slightly elevated
total cholesterol (330 mg/dL). CDCA
(250 mg 3 times/d) was started, and
the medication regimen for behavioral
and cognitive symptoms was adjusted
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to olanzapine 2.5 mg at night,
donepezil 5 mg in the morning, and
memantine 5 mg at night.

On subsequent follow-ups, the
patient demonstrated overall
improvement in irritability, anger
outbursts, forgetfulness, and
concentration on household activities.
Her plasma cholestanol level
decreased to 57.2 pmol/L. She also
reported significant improvement in
walking discomfort. Repeat cognitive
testing demonstrated improved
scores across attention (Digit Span:
6 forward, 4 backward), MMSE
(28/30), MoCA (26/30), and FAB
(16/18).

Discussion

This case highlights a middle-
aged woman whose initial
presentation of psychiatric and
cognitive difficulties led to a mild
neurocognitive disorder diagnosis.
However, her history of neonatal
jaundice, childhood diarrhea, and
juvenile cataracts and classic early
CTX signs® should have raised earlier
suspicion. The diagnostic delay until
age 51 is common, with many CTX
patients diagnosed in adulthood
after significant neurological or
psychiatric symptoms develop.
Psychiatric manifestations often
complicate diagnosis. The observed
cognitive decline, fitting mild
neurocognitive disorder criteria,
is a known CTX neurological
complication due to cholestanol
accumulation.

Neuroimaging revealed white
matter and cerebellar changes
consistent with CTX. Genetic analysis
confirmed a CYP27A1 mutation, the
gold standard, alongside elevated
cholestanol. CDCA therapy, the
primary treatment,! reduced
cholestanol and improved her
psychiatric symptoms, cognition,
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and gait.! This aligns with evidence
for early CDCA benefits. However,
late-diagnosed patients may still
deteriorate.>® Symptomatic
medications also likely contributed
to her improvement. Mustafa et al®
reveal a critical issue in India: Scarce
CDCA access often leads to CTX
patients receiving ineffective
ursodeoxycholic acid.

Regarding the potential for
newborn screening, CTX is not
routinely included in standard panels
due to its rarity and the lack of cost-
effective, high-throughput screening
methods. However, targeted
screening for CYP27A1 mutations or
elevated cholestanol levels in neonates
with a family history or suggestive
symptoms (eg, neonatal jaundice)
could be feasible, as early CDCA
treatment significantly improves
outcomes.>®

This case emphasizes the need for
greater CTX awareness. Early clues like
unexplained juvenile cataracts and
chronic diarrhea should prompt
consideration of CTX and appropriate
testing. Early diagnosis and treatment
are crucial to limit irreversible
neurological damage and improve
outcomes.
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