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Fragile X Ataxia Syndrome
Misdiagnosed As
Multiple Sclerosis

Symmetrical bilateral lesions in middle cerebellar peduncles suggest fragile X
ataxia syndrome.
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Fragile X ataxia syndrome (FXTAS) is a genetic disorder findings of FXTAS overlap with many other disorders, mak-

caused by a mutation in the fragile X mental retardation 1 ing diagnosis challenging. It is important for neurologists to
(FMRI) gene. Inheritance is X linked, and there is incom- be aware of this condition and its diagnostic criteria.

plete penetrance. FXTAS is a distinct entity from fragile X Here we present a case that was misdiagnosed as MS for
syndrome, which is primarily pediatric, whereas FXTAS has 11 years and provide a brief literature review to aid clini-
onset mostly in late adulthood. The symptoms and MRI cians in avoiding this error.

D p ) Case: Progressive Pain, Spasms, & Imbalance With Middle Cerebellar Peduncle Lesions

History Mr J had consulted 2 additional MS specialists who agreed
Mr ) presented for a second opinion when he was age 60. with the diagnosis of MS, and at age 59 he began treatment
He had been diagnosed with multiple sclerosis at age 49. with ocrelizumab. Although he felt treatment may have helped

His symptoms began approximately 13 years earlier when subjectively, he had infusion reactions with pain and spasms,

he had intense right shoulder pain and neck spasms, which resulting in a visit to the emergency department. Overall, he felt

were not relieved with shoulder surgery. Approximately 1to  his symptoms continued to gradually worsen, and his balance

2 years later, he developed right arm weakness and tremors ~ issues had resulted in 2 to 3 falls in the last year.

and reported a middle cerebellar peduncle (MCP) lesion

had been observed, although the films were not available Neurologic Examination

for review. Results of lumbar puncture had reportedly been Mr J had prominent bilateral intentional tremor and ataxia on

without findings. At that time, Mr | had seen an MS special-  finger-to-nose assessment. His gait was wide-based and mildly

ist who diagnosed him with clinically isolated syndrome. unsteady, and he had bilateral pes cavus.

Since his diagnosis of MS, Mr | developed gradually pro-

gressive intentional tremors and pain that he described a Diagnostic Testing

constant dull muscle ache, worsened by exertion. He also Findings on Mr J's brain fluid-attenuated inversion recovery

experienced progressive imbalance. (FLAIR) MRI showed MCP lesions and confluent lesions of the
Case continues on next page
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corpus callosum (Figure). A fragile X ataxia genetic test was walked independently, but also had mild left-sided intention
ordered, and results showed 107 CGG repeats in the FMRI tremor and chronic neck pain. She requested genetic evalua-
gene. Mr J's mother, age 89, was in generally good health and tion and was found to have 60 CGG repeats in the FMRI gene.

Figure. Brain MRI with fluid attenuation inversion recovery
(FLAIR) sequences shows bilateral hyperintensities of the
middle cerebellar peduncles (A), diffuse involvement of
superior subcortical white matter involvement (B), and
diffuse involvement of the corpus collusum (C) and conflu-
ent lesions of the anterior corpus collusum and splenium (D).
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FXTAS Clinical Presentation

Typical symptoms of FXTAS include ataxia, neuropsychi-
atric symptoms, and intentional tremor. Neuropathic pain,
sometimes associated with neuropathy, is also common
and often an early symptom. The pain is frequently debili-
tating and can be misdiagnosed as fibromyalgia.

Cognitive decline and memory problems are often seen.
Depression can be severe. Symptom onset is variable and
typically gradual in nature. In a case series, the average age of
symptom onset for FXTAS was 60.6 years.! Other associated
findings include parkinsonian features, vertigo, and tinnitus.
Prognosis is variable and the median life expectancy after
symptom onset in a review was 21 years.! Higher CGG repeat
length (number) correlates with increased ataxia severity.2

FXTAS Pathophysiology

FXTAS is an X-linked disorder with incomplete pen-
etrance and thus, is much more common among geno-
typically male individuals (XY heterozygotes), among
whom 40% to 70% develop symptoms. In contrast, among
XX homozygotic carriers of the premutation only 16%
to 20% become symptomatic. Approximately 1in 150 to
300 of XX homozygotes and 1 in 400 to 850 XY heterozy-
gotes are carriers for the mutation.>*

The FMRI premutation results in a toxic gain-of-func-
tion of FMRI messenger RNA (mRNA) in which excess
CGG trinucleotide repeats ranging from 55 to 200 cause
FXTAS. The exact molecular mechanism for the neurologic
pathology is unclear. In contrast, fragile X syndrome (FXS)
involves methylation of the FMRI gene with loss of expres-
sion of FMRI with a very different phenotype from FXTAS.*

Differential Diagnosis and Diagnostic Testing

Established diagnostic criteria for FXTAS are summarized in
the Table.* The first and most important criteria is confirmed
premutation of the FMRI gene (55-200 CGG repeats). If that
is confirmed and there is 1T major neuroradiologic finding
and 1 major clinical feature, definite FXTAS is diagnosed.
Signal abnormalities with fluid-attenuated inversion recovery
sequence (FLAIR) or T2 hyperintensities in the middle cerebel-
lar peduncles (MCPs) on brain MRI should raise suspicion for
FXTAS because this is a major radiologic sign. White matter
lesions in the splenium of the corpus callosum are often seen
as well, which is considered a minor radiologic sign.

Misdiagnosis of FXTAS is easy, because it presents with
such a wide variety of symptoms. A retrospective chart review
describes parkinsonism and idiopathic Parkinson disease as the
most common misdiagnoses for FXTAS although a large range
was seen that included possible MS and myasthenia gravis.®

In the case of Mr J, presented here, the MCP lesion was
likely unilateral on initial imaging and then bilateral on sub-
sequent follow-up imaging. Both MCP and corpus callosum

TABLE. RADIOLOGIC SIGNS AND CLINICAL

SYMPTOMS OF FRAGILE X ATAXIA SYNDROME

Neuro- Major | Middle cerebellar peduncle or brain stem
radiologic white matter lesions
findings | Minor | Cerebral white matter lesions

Moderate to severe generalized atrophy
Clinical Major | Intention tremor
features Gait ataxia

Minor | Parkinsonism

Moderate-to-severe short term-memory

deficits

Executive function deficits

Positive genetic testing with the FMRI premutation is a pre-
requisite for consideration. A definite FXTAS diagnosis requires
1 major radiological finding plus one major symptom. Probable
FXTAS diagnosis can be made on the basis of either 1 major
radiological sign plus one minor clinical symptom or two major
clinical symptoms. Possible FXTAS diagnosis can be made with
1 minor radiological sign plus T major clinical symptom.

lesions can be seen in both MS and FXTAS.® The confluent
nature of the lesions, in Mr J’s case, along with the symmetry
of MCP abnormalities are not typical of MS.

Management

Although there are currently no disease-modifying thera-
pies available for FXTAS, early diagnosis can be helpful
because genetic counseling and appropriate symptomatic
treatments can be offered and treatments for other condi-
tions that may have significant side effects avoided.

Summary

It is important for neurologists to be aware of FXTAS. It is
often misdiagnosed because it can mimic other conditions
including MS, Parkinson disease, and small fiber neuropathy.
Symmetrical bilateral T2 hyperintensities in the MCPs on
brain MRI should raise suspicion for this condition. Genetic
testing is becoming increasingly more accessible.m
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