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Abstract 

We present the first case report of fragile X-associated tremor ataxia syndrome (FXTAS) in the 
Republic of Korea. A 75-year-old male developed progressive gait ataxia, parkinsonism, and a mood 
disorder. Magnetic resonance imaging revealed T2 high signal intensity within the middle cerebellar 
peduncles. Analysis of the fragile X mental retardation 1 gene revealed a CGG trinucleotide repeat 
number of 136. FXTAS should be considered when a patient has atypical parkinsonism, cerebellar 
ataxia, and specific MRI abnormalities.
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INTRODUCTION

Fragile X-associated tremor ataxia syndrome 
(FXTAS) is a progressive degenerative disorder 
which manifests in the form of cognitive decline, 
emotional lability, and movement disorders. 
FXTAS was first reported in 2001 by Hagerman 
et al who reported on five patients with fragile 
X premutation who had progressive intention 
tremor, executive dysfunction, and generalized 
brain atrophy.1 Following this initial report of 
this relatively new disease entity, many reports 
of patients with FXTAS have ensued worldwide. 
Until now, though, no cases of FXTAS have been 
reported in the Republic of Korea.

CASE REPORT

A 75-year-old male presented with rest tremor in 
his right hand, which he reported experiencing 
since the age of 69; the tremor gradually progressed 
to involve the left hand as well. At age 73, he 
was diagnosed with a major depressive disorder, 
which a psychiatrist managed using mirtazapine, 
lorazepam, and bupropion. His medical record 
revealed no dopamine blocking agents. His 
highest level of education was middle school and 
his min-mental state examination (MMSE) score 
was 27/30. He had masked facies, a monotonous 
and high-pitched squeaky voice, bilateral 3-5 Hz 
rest tremor with greater amplitude in the right 
hand, and a subtle postural upper extremity 
tremor. Upon examination, subtle slowness and 
a diminished amplitude of finger-tapping were 
observed in both hands. Rigidity in all limbs was 
negligible. The finger-to-nose test showed that he 

had a mild terminal tremor in his left hand with 
subtle dysmetria. Rapid alternating movement 
of the hands showed mild dysdiadochokinesia. 
He had a wide-based gait when walking and 
staggered when turning. The patellar tendon reflex 
in both knees was decreased. He complained of 
urinary frequency and nocturia since age 70; 
however, urinary incontinence was absent. He 
also complained of orthostatic dizziness, although 
he tested within the normal range for orthostatic 
hypotension. He has a single unmarried daughter 
who, as reported by the patient, underwent 
normal developmental milestones and has normal 
intellectual function. She was diagnosed with 
bipolar disorder at another hospital and was not 
available for interview or examination. Video-
oculography revealed cogwheeling in smooth 
pursuit and hypometric horizontal saccades. A 
18F-FP-CIT positron emission tomography (PET) 
scan showed preserved dopamine transporter 
density, and a magnetic resonance image (MRI) 
was marked with diffuse cerebral atrophy, 
cerebellar atrophy, and T2 high signal intensity 
within both of the middle cerebellar peduncles 
(Figure 1). Gene tests for SCA1, 2, 3, 6, 7, and 17 
were negative and the patient’s fragile X mental 
retardation 1 (FMR1) gene CGG repeat number 
was 136, which corresponded to a premutation 
range (55-200 repeats) using polymerase chain 
reaction and Southern blot.

DISCUSSION

We report the first case of FXTAS in the 
Republic of Korea. FXTAS is an adult-onset 
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neurodegenerative disorder that affects carriers 
of the CGG trinucleotide repeat expansion of the 
FMR1 gene in the premutation range (55-200).2 
A CGG repeat size between 55 and 200 triplets is 
considered premutation because it can expand to 
full mutation (>200). The full mutation of FMR1 
leads to hypermethylation and transcriptional 
silencing of the FMR1 gene and the absence of the 
corresponding mRNA and protein products, fragile 
X mental retardation protein (FMRP), which is an 
important modulator of neural development and 
synaptic plasticity. However, premutation carriers 
have elevated FMR1 mRNA levels. The excess 
mRNA causes a neurotoxic gain-of-function effect 
which is very different mechanistically relative to 
what occurs in full mutation carriers.3

	 The principle clinical features of FXTAS 
include intention tremor and cerebellar gait 
ataxia. The diagnostic criteria for FXTAS 
were proposed by Jacquemont et al. based on 
clinical and radiological findings.4 The onset 
usually occurs in the sixth decade with tremor 
as an initial symptom; the penetrance is age-
dependent, affecting 30%-40% of male carriers 
over 50 years of age.4-6 Individuals with small 
premutation alleles (<70 CGG repeats) are much 
less likely to develop FXTAS.7 Several studies 

have identified a broad spectrum of neurological 
involvement and psychotic symptoms that do not 
meet the criteria for FXTAS, such as peripheral 
neuropathy, prominent paraparesis, hyperreflexia, 
autism, hyperactivity, perseverative behaviors, 
tactile defensiveness, and an increased prevalence 
of seizures.8-13 Cognitive decline can be seen 
across the lifespan of premutation carriers 
without FXTAS. Specific executive dysfunction 
and memory deficits have been reported as 
well, including poor inhibitory control, working 
memory deficit, and poor planning skills. It has 
been suggested that these early cognitive deficits 
may herald later onset of FXTAS.11

	 It is currently unclear who should undergo 
genetic analysis for the FMR1 premutation. 
The prevalence of the FMR1 premutation in the 
general Caucasian population is approximately 
1 in 800 men and 1 in 250 women.14 If the 
penetrance rate – 30%-40% for males over age 
50 – is universally applicable, FXTAS may 
affect as many as 1 in 3,000 men over age 50, 
although ethnic genetic variability exists. Studies 
on FMR1 premutation screening with Japanese 
and Singaporean cohorts revealed no premutation 
among 824 and 200 unrelated individuals within 
the normal population, respectively.15,16 A 

Figure 1.	 FP-CIT PET shows normal presynaptic uptake (A). Brain MRI reveals diffuse cerebral atrophy and 
subsequent prominent subarachnoid space (B, C). Cerebellar atrophy and pontine T2 high signal intensity 
are remarkable (D, E). T2 high signal intensity is observed in the bilateral middle cerebellar peduncles (F).
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Table 1: Results of screening of movement disorder patients for FMR1 expansion

Cohort	 Ethnicity
	 Prevalence of premutation	

Investigators
 

		  range expansion

Sporadic ataxia
	

142 male patients
	 Caucasian	

3/142	 2.1%	 Cellini, 20069
		  (Italian) 
	

143 male patients, age >50
	 Caucasian	

6/143	 4.2%	 Brussino, 200521
		  (Italian) 

	 122 male patients, age >50
	 Caucasian	

5/122	 4.1%	 Esch, 200522
		  (Belgian) 
	 55 patients (30 male, 25 female)	 Asian	 0/55	 0	 Tan, 200416

	 59 male patients
	 Caucasian	

3/59	 5.1%	 Macpherson, 200323
		  (UK)

Multiple system atrophy	 		

	
77 patients (36 male, 41 female)

	 Asian	
0/77	 0	 Yabe, 200424

		  (Japanese)	
	

507 patients (253 male, 254 female)
	 Caucasian	 4/507 (2 men,	

0.94%	 Kamm, 200525
		  (European)	 2 women)	
	

65 patients (40 male, 25 female)
	 Caucasian	

0/65	 0	 Garland, 200426 
		  (US)
	 15 patients (12 male, 3 female)	 Asian	 0/15	 0	 Tan, 200416		

Parkinsonism
	

903 male Parkinson’s disease patients
	 Caucasian	

3/903 	 0.33%	 Kraff, 200727
		  (Italian)
	

137 male Parkinson’s disease patients
	 Caucasian	

0/137	 0	 Kurz, 200728
		  (European)	

	 389 male Parkinson’s disease patients
	 Caucasian	

0/389	 0	 Toft, 200429
		  (European)

	 203 male Parkinson’s disease patients
	 Caucasian	

0/203	 0	 Annesi, 200430
		  (Italian)

	 595 female Parkinson’s disease patients	
Caucasian	

2/595	 0.34%	 Cilia, 200931
		  (Italian)
	

228 male Parkinsonian syndrome patients
	 Caucasian	

4/228	 1.75%	 Loesch, 200932		
		  (Australian)
	 66 males with ataxia, tremor, 		

0/66	 0	 Reis, 200833
	 parkinsonism, age > 45	

Brazilian
	

	 121 Parkinson’s disease patients	
Asian	 0/121	 0	 Tan, 200416		 (65.2% male)		

	

216 male Parkinson’s disease patients
	 Caucasian	

0/216	 0	 Deng, 200434
		  (US)
					   
Essential tremor	 			 

	 71 patients (34 male, 37 female)	 Asian	 0/71	 0	 Tan, 200416	

	

81 patients (40 male, 41 female)
	 Caucasian	

0/81	 0
	 Garcia Arocena, 	

		  (US)			   200435	

	 196 male patients
	 Caucasian	

0/196	 0	 Deng, 200434
		  (US)
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number of studies have screened patient cohorts 
experiencing sporadic ataxia, multiple system 
atrophy, essential tremor, and parkinsonism whose 
clinical features may be similar to the FXTAS 
phenotype (Table 1). According to the results 
of the studies, the cohort experiencing sporadic 
ataxia showed approximately a 5% prevalence of 
FMR1 premutation carriers. However, instances of 
FMR1 premutation in the multiple system atrophy, 
parkinsonism, and essential tremor cohorts were 
very rare. Along with these results, Hall et al. 
proposed phenotypic groups recommended for the 
FMR1 gene.17 Another diagnostic consideration 
is scans without evidence of dopaminergic deficit 
(SWEDD) in parkinsonian patients, as is the case 
with our patient. Hall et al. reported a premutation 
carrier with normal beta-CIT SPECT, suggesting 
that, unlike in Parkinson’s disease, FXTAS-
related parkinsonism may not be related to a 
presynaptic dopamine deficit18, although another 
study reported reduced presynaptic uptake using 
beta-CIT SPECT.19

	 FXTAS is a relatively newly identified and 
recognized neurodegenerative disorder having 
a broad clinical presentation. Accordingly, its 
clinical diagnostic criteria and recommendation 
guidelines for genetic testing continue to be 
revised.20 Our patient has unilateral rest tremor 
rather than intention tremor as the initial motor 
symptom, and does not show cognitive decline. 
Awareness of the variable clinical features of 
FXTAS is paramount for clinicians when choosing 
candidates for a FMR1 test.
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