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Fragile X-associated tremor ataxia syndrome (FXTAS) is an 
uncommon neurodegenerative disorder caused by a premuta-
tion of the CGG repeat expansion within the 5' UTR of the frag-
ile-X mental retardation (FMR1) gene. Neurological manifes-
tations of FXTAS include action tremor, ataxia, parkinsonism, 
cognitive impairment, peripheral neuropathy, and autonomic 
dysfunction and typically occur in middle-aged men.1 Here, we 
report a patient with FXTAS who presented typical clinical symp-
toms and structural and functional imaging features as an illus-
trative case report.

A 60-year-old man who presented with action hand tremors 
and cognitive impairment since the age of 53 visited our hospi-
tal. Bilateral hand postural tremors, which were aggravated 
during writing or spoon feeding, was the first noted symptom. 
There was no resting tremor initially, and the action tremor 
was not severe enough to interrupt his daily life. His family 
members also reported that he had decreased desire, loss of 
conversation ability, and slight memory disturbance with the 
onset of tremor. At the age of 54, resting tremors presented. 
The patient had taken propranolol and primidone for several 
years under the diagnosis of essential tremor, but there was no 
clinical effect. The tremor gradually progressed until he was un-
able to feed himself or write due to severe action tremors by the 
age of 60. His memory disturbance also had progressed and be-
came more apparent when he could not remember simple ap-
pointments with his family members.

Upon admission, no abnormal findings were observed in the 
cranial nerve or in motor and sensory function tests. On par-

kinsonism examination, mild bradykinesia was observed in all 
limbs. The resting tremor was mild in degree, and the postural 
and action tremors were moderate in degree and bilaterally 
symmetrical in the arms. The finger-to-nose test and heel-to-
shin test showed mild dysmetria. Deep tendon reflexes were hy-
poactive in all limbs, and there were no pathologic reflexes. His 
had a wide-based gait, but his arm swing and walking speed 
were preserved. Tandem gait was impaired. There was no pos-
tural instability. His Mini-Mental State Examination score, Mon-
treal Cognitive Assessment score, and Global Deterioration 
Scale score were 27, 25, and 3, respectively. There was no signif-
icant depression noted. During the Seoul Neuropsychologic 
Screening Battery, his performance was below normal in Word 
Stroop Tests, Digit Symbol Coding, Trail Making Tests, suggest-
ing frontal/executive dysfunction. He denied a family history of 
parkinsonism, dementia, tremor, or other neurological diseases.

Laboratory tests indicated no abnormal findings with respect 
to complete blood count, electrolyte levels, and kidney and liver 
functions. Brain MRI showed high signal intensities in the mid-
dle cerebellar peduncle (MCP), periventricular/deep white mat-
ter on fluid attenuated inversion recovery (FLAIR) image and 
diffuse brain atrophy (Figure 1A-D). There were no definite ab-
normalities in [18F] N-3-floropropyl-2β-carboxymethoxy-3β-(4-
iodophenyl)-nortropane ([18F]-FP-CIT) positron emission to-
mography (PET) or in [18F] fluorodeoxyglucose ([18F]-FDG) 
PET imaging (Figure 1E and F).

We performed genetic testing for the spinocerebellar ataxia 
(SCA) and FMR1 genes. The SCA1, SCA2, SCA3, SCA6, SCA7, 

Received: November 14, 2018    Revised: January 2, 2019    Accepted: February 8, 2019
Corresponding author: Sun Ju Chung, MD, PhD
Department of Neurology, Asan Medical Center, University of Ulsan College of Medicine, 88 Olympic-ro 43-gil, Songpa-gu, Seoul 05505, Korea / Tel: 
+82-2-3010-3440 / Fax: +82-2-474-4691 / E-mail: sjchung@amc.seoul.kr

cc  This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/
licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Fragile X-Associated Tremor/Ataxia Syndrome: 
An Illustrative Case
Chaewon Lee,1 Kye Won Park,1 Nari Choi,1 Ho-Sung Ryu,2 Sun Ju Chung1

1Department of Neurology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea 
2Department of Neurology, Kyungpook National University Hospital, Daegu, Korea

http://crossmark.crossref.org/dialog/?doi=10.14802/jmd.18060&domain=pdf&date_stamp=2019-09-30


Fragile X Tremor/Ataxia Syndrome
Lee C, et al.

www.e-jmd.org  185

SCA8, and SCA17 genes showed no mutation. However, the 
FMR1 gene showed premutation with a CGG repeat number of 
100 (normal < 55). We diagnosed this patient as having FXTAS.

We report a typical FXTAS case with FMR1 gene premuta-
tion with a repeat number of 100. FXTAS, a neurodegenerative 
disorder, is associated with carriers of the FMR1 gene permuta-
tion (CGG repeat number range: 55–200). Fragile X syndrome 
is caused by FMR1 full mutation (> 200 CGG repeat numbers), 
which leads to hypermethylation and transcriptional silencing of 
the fragile X mental retardation protein (FMRP). The absence of 
FMR1 mRNA and FMRP in fragile X syndrome results in cogni-
tive impairment and autistic features in male children.1 However, 
premutation of the FMR1 gene is associated with elevated levels 
of FMR1 mRNA. On autopsy, FMR1 mRNA can be observed 
in inclusion bodies.2,3 These findings suggest that an increased 
density of FMR1 mRNA is associated with FXTAS neurotoxicity 
to reveal various symptoms. Due to the gain-of-function mech-
anism of FXTAS, neurodegeneration typically occurs in middle-

aged men.1

The incidence of premutation in the FMR1 gene is 1 in 800 
men and 1 in 250 women, but the symptoms are present in 20% 
of women and 30–40% of men carriers. The penetrance rate in-
creases with age, and the average age of onset in male carriers is 
in the early sixties.4,5 Symptom onset and severity are related to 
the number of CGG repeat numbers; a higher repeat number is 
associated with earlier symptom onset, more severe symptoms 
and a short life expectancy.6

Characteristic brain MRI findings in FXTAS patients are at-
rophy and T2/FLAIR high signal intensities in both MCPs. This 
is also an important clue for diagnosing FXTAS.7 Diagnostic cri-
teria for FXTAS, suggested by Jacquemont et al.4 in 2003, include 
clinical symptoms such as gait ataxia and intention tremor with 
characteristic MRI findings, including T2/FLAIR high signal in-
tensity in the MCP, which are of a high diagnostic value. How-
ever, clinical symptoms should always be considered simultane-
ously when diagnosing FXTAS because high signal intensities of 

Figure 1. The axial section of the fluid attenuated inversion recovery brain MRI shows high signal intensity in the bilateral middle cerebellar pe-
duncle and periventricular/deep white matter (A and B). Sagittal and coronal sections show prominent subarachnoid space and atrophy of 
the bilateral cerebellar hemisphere (C and D). Preserved uptakes in [18F]-FP-CIT PET (E) and preserved glucose metabolism in [18F]-FDG-
PET (F).  
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the MCPs are characteristic of but not specific to FXTAS. Other 
neurodegenerative diseases affecting pontocerebellar fibers, 
such as multiple system atrophy (MSA) or SCA, have also been 
observed. The classic symptoms of FXTAS are action tremor 
and gait ataxia noted after the age of 50 years. There are more 
diverse clinical symptoms, such as peripheral neuropathy, par-
kinsonism and hypermotor symptoms. Because of this symptom 
diversity, FXTAS is often misdiagnosed as an essential tremor, 
Parkinson’s disease, or MSA. In our case, there was both hand 
action tremor with gait and limb ataxia, and MRI showed MCP 
atrophy and T2 high signal intensity; therefore, we presumed our 
patient to have FXTAS and confirmed the diagnosis with a ge-
netic test for the FMR1 gene.

FXTAS is a newly recognized neurodegenerative disease that 
has diverse neurological symptoms. It can be misdiagnosed as 
other neurodegenerative diseases. The present case shows char-
acteristic tremor, ataxia, and MRI findings for FXTAS. This il-
lustrative case suggests that FXTAS should be considered as a 
differential diagnosis in middle-aged men who show action 
tremor, parkinsonism or cognitive dysfunction with characteris-
tic MRI findings of bilateral T2 high signal intensity in the middle 
cerebellar peduncles, even if there is no family history of the 
typical phenotype.
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