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Fragile X–associated tremor/ataxia syndrome (FXTAS) is a neurodegenerative disorder that 

usually begins in the early 60s1,2 and affects carriers of premutation expansion (55–200 

CGG repeats) of the fragile × mental retardation 1 (FMR1) gene. It is caused by elevated 

levels of FMR1 messenger RNA, leading to toxicity. Clinical features include progressive 

cerebellar ataxia and intention tremor. Associated symptoms include autonomic dysfunction, 

peripheral neuropathy, and cognitive impairment2.

Report of a Case

To our knowledge, we report the youngest deceased patient with FXTAS yet known. He was 

a man in his mid-30s with 88 CGG repeats and 3.8 times the normal messenger RNA level. 

He was diagnosed as having possible FXTAS stage 2 (mild tremor and/or ataxia) in his early 

30s.

His medical history included Asperger syndrome, restless legs syndrome, irritable bowel 

syndrome, type 2 diabetes mellitus, obesity, depression/anxiety, migraines, hypertension, 

and hypothyroidism, all associated with the premutation2. He experienced handwriting 

problems, balance problems with frequent tripping and 2 falls in the previous year, and a 

slight postural tremor and an intention tremor in the head and right hand beginning in his 

late 20s. His deep tendon reflexes were 1+ in all extremities, but he jerked his whole body 

when each reflex was tested. His snout, jaw jerk, and palmomental and glabellar reflexes 

were positive, but his Babinski reflex was negative. His cognitive testing (Wechsler Adult 

Intelligence Scale III) included a score of 112 for verbal IQ, 98 for performance IQ, and 106 

for full-scale IQ. However, his visual attention vigilance (Integrated-Visual and Auditory-

Continuous Performance Test) score was 70 and his sustained visual attention score was 35. 

He used crack cocaine, methamphetamines, and alcohol (6 drinks per sitting once a week). 
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He had 2 psychiatric hospitalizations, one for depression related to bipolar disorder in his 

late 20s and a second after a manic episode due to crack cocaine use, which led to 6 mild 

strokes in rapid succession in his late 20s. We propose that the early onset of FXTAS in this 

patient may have been related to substance abuse as has been previously reported.3-5 He died 

in an accident. The patient's mother, a woman in her early 60s with FXTAS, had an FMR1 

CGG repeat of 70. The patient's magnetic resonance imaging demonstrated subtle white 

matter hyperintensities in the insula with increased perivascular spaces (Figure 1A). His 

brain presented with diffuse microvascular change (Figure 1B), perivascular clearing, 

hemosiderin accumulation, and subacute and ongoing hypoxic ischemic brain injury likely 

related to his substance abuse and strokes. There was a moderate loss of Purkinje cells, a 

mild-moderate loss of CA1 pyramidal cells, scattered microglia in the dentate gyrus (Figure 

1C), focal loss of ependymal lining, and subependimal gliosis with diffuse white matter 

gliosis. Ubiquitin-positive nuclear inclusions were present within astrocytes in the cerebral 

cortex (Figure 2A-D), caudatum, cerebellum (Figure 2E and F), and hippocampus (Figure 

2G-I). While inclusions in astrocytes were very large, in neurons, they were similar or 

smaller than the nucleolus. This suggests that the formation of inclusions in astrocytes may 

precede that in neurons. The biggest neuronal inclusions were present in the prefrontal 

cortex (Figure 2J-L). Inclusions were detected in 9.5% of cells in the prefrontal cortex 

(14.2% astrocytes; 4.8% neurons; 325 cells), 6.4% in CA1 (18% astrocytes; 9.6% neurons; 

941 cells), 5.7% in caudatum (20% astrocytes; 6.4% neurons; 470 cells), and 5.3% in 

cerebellum (3.2% astrocytes; 6.0% neurons; 225 cells).

Discussion

Greco et al6 described the presence of inclusions in 11 cases of men with FXTAS aged 67 to 

87 years. In our patient, the number of inclusions were in the low range when compared 

with those cases.

In summary, FXTAS is thought to be a disorder of aging in carriers of FMR1 premutation; 

however, this case documents that FXTAS can occur earlier in adult life, particularly if 

another disease process is occurring, such as substance abuse, that may exacerbate the 

pathological process of FXTAS5.
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Figure 1. 
Imaging and pathology. A, Bilateral white matter hyperintensities in the insula. B, 

Intraparenchymal blood vessel with perivascular clearing (asterisk) and hemosiderin 

accumulates (arrowhead) (hematoxylin-eosin; scale bar= 100 μm). C, Scattered rod-shaped 

microglia seen in the dentate gyrus. Arrowheads point to microglial nuclei (hematoxylin-

eosin; scale bar = 25 μm).

Martínez-Cerdeño et al. Page 4

JAMA Neurol. Author manuscript; available in PMC 2016 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Ubiquitin Inclusions. Ubiquitin inclusions (brown) in astrocytes within the prefrontal cortex 

(A-D), cerebellum (E-F), and hippocampus (G-I). J-L, Ubiquitin inclusions in neurons in the 

prefrontal cortex. The inclusion is labeled in brown (blue arrowheads) and the nucleolus in 

light purple (black arrowheads). Scale bar= 10 μm.
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