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Abstract
Fragile X-Associated Tremor/Ataxia Syndrome (FXTAS) is a late-onset neurodegenerative 

disorder associated with abnormalities in balance, movement, tremor, and neuropathy. We 
report a 64 year old male who presented with atypical progressive neuropathy. His neurological 
examination revealed loss of sensation in both lower limbs up to the mid thighs, and upper 
limbs up to the upper arms. He had absent vibration and proprioception sensation, and deep 
tendon reflexes bilaterally in all extremities. Electrodiagnostic studies revealed polyneuropathy. 
A genetic test revealed the presence of unstable pattern of alleles in the upper premutation 
range in the (186-200 CGG repeats) fragile X messenger ribonucleoprotein 1 (FMR1) gene. 
He was diagnosed with FXTAS, but the severity of this neuropathy is atypical for those with 
FXTAS. 

Introduction
Fragile X-Associated Tremor/Ataxia Syndrome (FXTAS) is one 

of the disorders associated with the a trinucleotide expansion in 
the fragile X messenger ribonucleoprotein 1 (FMR1) gene, which 
also includes fragile X syndrome (FXS) caused by the full mutation 
(> 200 CGG repeats) leading to a deficiency of lack of the FMR1 
protein, FMRP; additional premutation (55 to 200 CGG repeats) 
disorders are Fragile X-Associated Primary Ovarian Insufficiency 
(FXPOI) and Fragile X-Associated Neuropsychiatric Disorders 
(FXAND) [1]. Carriers of a premutation have a higher incidence of 
immune mediated disorders, sleep apnea, insomnia, hypertension 
and migraine which together with FXTAS, FXPOI and FXAND, fall 
all under the umbrella of the fragile X premutation associated 
conditions (FXPAC) [2]. FXTAS, is a neurodegenerative disorder, 
which starts in older carriers and is caused by the excess mRNA 
produced by the premutation in the FMR1 gene [3,4]. Normal 
CGG repeats at the 5’end of FMR1 are less than 45 repeats, while 
gray zone carriers have between 46 -54 repeats [1,3]. FXTAS is 
more common and more severe in males than females, with a 
male-to-female ratio (M:F) ratio of about 2-3:1 and typically 
noted in carriers over 50 years old [5,6]. The penetrance of FXTAS 
increases with age, with more than 3 out of every 4 male carriers 
being affected by the 8th decade of life [3,7].

The clinical features of this syndrome vary, and typically 
include features of cerebellar ataxia, cognitive impairment 
initially involving deficits in executive function and memory, but 
eventually leading to dementia, tremor, parkinsonism, anxiety, 
irritability, neuropsychiatric problems, autonomic dysfunction 
including hypertension and erectile dysfunction, and neuropathy 
[8-12,13]. Definite diagnostic criteria are the finding of one major 
clinical (gait ataxia or intention tremor) and one major radiological 
(white matter lesions in the middle cerebellar peduncles on 
Magnetic Resonance Imaging (MRI)) in an affected person. 
Additional minor criteria include neuropathy, executive function 
deficits, Parkinsonism, global brain atrophy and involvement of 
the splenium of the Corpus Callosum, can be used to arrive at a 
possible or probable diagnosis of FXTAS when combined with an 
intention tremor or ataxia [1,14].

Characteristic pathological findings are intranuclear, ubiquitin-
positive inclusions, in neurons, astrocytes, and Purkinje cells of 
the brain, spinal cord, and autonomic ganglia [15-17]. FXTAS may 
share similarities with some other neurodegenerative disorders 
such as late-onset cerebellar ataxia, essential tremor, multiple 
sclerosis, vascular dementia, Parkinson’s Disease (PD), Multiple 
System Atrophy (MSA), Alzheimer Disorders (AD), spinocerebellar 
ataxia, normal pressure hydrocephalus, and peripheral 
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neuropathy [18,19] but it is the only neurodegenerative disorder 
caused by the FMR1 premutation. FXTAS is a hereditary cause of 
neuropathy. Other hereditary causes of peripheral neuropathy 
include Amyloidosis, Charcot-Marie-Tooth disease, Fabry disease, 
Refsum disease and Adrenoleukodystrophy, while acquired 
causes are usually from metabolic disorders such as diabetes, 
metabolic syndrome, electrolyte imbalance (hyperkalemia), 
drugs, toxins, immune disorders, cancers, infections (leprosy), 
compressive and cryptogenic disorders [20-25]. Neuropathies 
are a common feature of FXTAS, seen in over 50% of affected 
persons [14,26,27]. However, slowly progressive neuropathy 
involving most of the four limbs is a feature yet to be reported. 
Here, we report this atypical case of slowly progressive extensive 
neuropathy in a middle-aged man with FXTAS.
Case Report

This is a case of a 64-year-old man, first seen in our clinic at 
59 years of age. He presented with intention tremor, balance 
problems, and some numbness in his upper and lower limbs 
for over 3 years duration, which affected his daily activities and 
quality of life. Over the subsequent 5 years, his neuropathy 
extended from 5 inches below his knees bilaterally, and below 
both elbows in his arms, to his mid-thigh and further up his upper 
arms bilaterally. Two years prior to his presentation at 57 years, 
he had hypothyroidism, absent-mindedness, difficulty focusing, 
reduced agility, balance problems, tingling in hands, and sensory 
deficits resulting in burns to the hands. 

On examination at age 59 he showed bilateral intention tremor, 
mild bilateral rigidity in arms, dysmetria which was more on the 
left, mild dysdiadochokinesia, a positive Romberg sign, mildly 
impaired tandem walk, and reduced pinprick sensation on the 
left, more than the right upper limb. His nerve conduction studies 
revealed attenuated peroneal response with normal peroneal 
motor response and focal right ulnar neuropathy at the elbow. 
Nerve stimulation studies also noted normal responses with upper 
limb median stimulation, while the tibial Somatosensory Evoked 
Potential (SSEPs) showed some delay bilaterally. At this time, he 
was thought to have myelopathy following either vitamin B12 or 
folate deficiency. These were ruled out after normal findings of 
folate and vitamin B12 were obtained. He continued his regular 
medications (omeprazole, and sildenafil), but increased the 
dose of levothyroxine. A few months later, he was referred to a 
neurologist and movement disorder specialist with complaints of 
progressive imbalance, anxiety, obsessive-compulsive disorder, 
reduced pain sensation, leading to frequent injuries to his hands 
and some shooting pain in his extremities. Examination findings 
at this time (age 60) showed sensory and autonomic neuropathy 
in a syringomyelic-like fashion. Subsequently, six months later, 
his molecular studies revealed the presence of FMR1 expanded 
alleles. Then he was referred to our clinic for further evaluation 
and management. 

On presentation, he had anxiety, memory loss, difficulty 
with word retrieval, inability to tandem walk because of ataxia, 
tinnitus, hearing loss, a severely enlarged right and left atrium 
with preserved heart function, occasional joint pain, low back 
pain, and hypothyroidism. When he was initially seen we 
recommended a reduction in alcohol from his regular intake of 
one glass every day to one glass every 2 weeks and daily exercise 
and oral antioxidants. He subsequently retired from his regular 
work at 60 years of age. He is college educated and has worked in 
human resources.

His current medications include levothyroxine 150mg/175mg 
on alternate days, sertraline 25 mg daily, sildenafil 100mg prn, 
metformin 500mg bid with meals, testosterone injection 100mg 
every 16 weeks, omeprazole 20mg as needed, omega 3 fatty 
acids and multivitamin supplements. Significant family and social 
history include a daughter who is a premutation carrier with 
156 CGG repeats and a history of thyroid cancer at 18 years old 
and now depression at 31 years old, a deceased sister (from a 
pulmonary embolism at 52 years), a nephew and a niece who have 
FXS with a full mutation. His mother died at 87 with a significant 
tremor that was consistent with FXTAS.

On examination at age 64 in follow-up, the patient was alert 
and oriented with fluent speech. His vital signs were mostly 
within normal limits (PR – 51 bpm, RR- 14, Temperature-36.5 
C, BP – 130/77), while BMI was 26.6 kg/m2. Cranial nerves 
examination was normal except for hearing loss and hearing aids 
were in place. Positional tremor in hands was seen on the left side 
with eyes closed but not on the right. Positive intention tremor 
bilaterally on finger-to-nose testing and a positive Romberg sign 
were also noted. There was a sluggish movement of pupils in 
response to light but normal eye movement in all directions. He 
had normal muscle strength in all 4 extremities, but unsteady gait 
and inability to tandem walk. Vibration, temperature, and touch 
sensations were normal on his face, shoulders, and sternum 
but sensations were absent in both lower extremities up to the 
mid thighs, and upper extremities up to the upper arms. He had 
a positive snout reflex, but absent jaw jerk, palmomental, and 
glabellar reflexes. His deep tendon reflexes were absent in all 
extremities. Our genetic testing revealed a very unstable pattern 
ranging from ~90 to 160 CGG repeats in size with the presence 
of a very small tail into the full mutation up to 220 repeats. The 
detected alleles were 90 to 180 CGG repeat in size and appear to 
be all unmethylated. FMR1 mRNA level was 2.25 (+ 0.14) times 
normal.

An MRI of the brain revealed mild cortical atrophy, mild white 
matter changes, with a faint middle cerebellar peduncle (MCP) 
sign, significant white matter hyperintensity at the insula, mild 
peri-ventricular white matter changes, thin corpus callosum, and 
a prominent splenium sign. An MRI of the cervical spine appeared 
normal. Neurocognitive testing over multiple visits were all 
normal without deterioration (Table 1).

Table 1: WAIS-IV scores from 2018 to 2024.
2018 IQ Index 

score
2020 IQ Index 

score
2022 IQ 

Index score

2024 IQ 
Index 
score

Interpretation

Verbal 
comprehension (VCI) 112 112 NA 110

Measures ability to utilize and 
comprehend verbal information to solve 

problems 

Perceptual reasoning 
(PRI) 104 113 NA 98

Measures ability to analyse and 
manipulate visual information in non-

verbal problem-solving

Working memory 
(WMI) 95 108 108 114

Measures of mental utilization of 
information,  attention, concentration, 

and immediate memory recall

Processing speed 
(PSI) 97 94 94 108

Measures the ability to rapidly and 
correctly process basic or regular visual 

information
Full scale IQ (FSIQ) 104 110 NA 108 Composite score

NA = Not Available, Index scores average = 100, average range 80-119.

Discussion
FXTAS is more common in males, occurring in about 40% of 

males greater than 50 years with the FMR1 premutation [8]. 
Neuropathy in FXTAS including absent reflexes, and loss of touch, 
pain, and vibration sensation are typically limited to the distal 
lower limbs and seen in about six of every ten patients and it may 
be the initial finding [8]. Our patient’s history and exam revealed 
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atypical clinical features of neuropathy with FXTAS: sensations 
were absent in both lower extremities up to the mid thighs, 
and upper extremities up to the upper arms. As the neuropathy 
worsened his cognitive testing was relatively stable and did not 
deteriorate (Figures 1A,B,C) and this is unusual also for FXTAS.

Figure 1A: Cognitive Testing Index Scores WAIS-IV 2018, 2020, 2024, VCI = Ver-
bal Comprehension Index, PRI = Perceptual Reasoning Index, WM = Working 
Memory Index, PSI = Processing Speed Index, FSIQ = Full Scale IQ score. 

Figure 1B: Mini Mental State Exam (MMSE) and Montreal Cognitive Assess-
ment (MOCA) Total Score (maximum possible = 30), 2018, 2020, 2024.

Figure 1C: Behavioral Dyscontrol Scale, 2nd Edition, Total Score (Maximum 
possible = 27).

MRI brain findings showed mild cerebral atrophy and white 
matter disease which are typical for FXTAS, although this 
degree of neuropathy has never been seen in those with FXTAS 
alone. Other possible causes of neuropathy were also excluded 
including vitamin deficiency, and other genetic problems with 
whole genome sequencing. However, we equally note that his 
high CGG repeat of mainly in the 130 to 180 range can have a 
severe neuropathy but not this extensive [28]. It is pertinent 
that he appeared stable on his other presenting symptoms of 
FXTAS since he started treatment recommendations including 
increasing his daily exercise, little to no alcohol and antioxidants 
including sulforaphane containing vegetables, and he continues 
levothyroxine, sertraline, and testosterone. Thus, highlighting the 
atypical nature of the neuropathy, we were not able to find an 
additional cause beyond FXTAS.

In conclusion, FXTAS is an evolving entity with a variable 
clinical presentation. Although FXTAS has been known to co-
occur with Alzheimer's disease, Parkinson’s disease, and Lewy 
body dementia [29], such severe neuropathy that is atypical of 
FXTAS suggests an additional factor may cause it, although toxic 
exposures have been ruled out and even whole exome sequencing 
studies are negative for additional genetic changes associated 
with these problems. This is the first case we have seen with such 
severe and progressive neuropathy. More reports on atypical 
presentations are needed to clarify the extent of variability in this 
phenotype.
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