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Fragile-X-associated Tremor/Ataxia Syndrome (FXTAS) in a
Female with FMR1 Premutation: Case Report

FMR1 Premutasyonu Olan Kadinda Frajil-X-iliskili Tremor/Ataksi Sendromu (FXTAS):
Olgu Sunumu
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People carrying a fragile-X-mental retardation 1 (FMR1) expansion between 55 and 200 cytosine-guanine-guanine (CGG) repeats are at increased risk of the
fragile-X-associated tremor/ataxia syndrome (FXTAS). FXTAS clinical findings are late-onset psychological disorders, cerebellar gait ataxia, cognitive decline,
and cerebellar intentional tremor. About 8% of female and 75% of male FMR1 premutation carriers develop FXTAS. Due to the protective effect of the second
X chromosome, FXTAS have rarely been observed in women extremely rare. We describe a sixty-eight-year-old female carrier of the FMR1 premutation who
presented with symptoms of tremor and gait ataxia and whose son has mental retardation with fragile-X syndrome. Mild global brain atrophy and white-
matter lesions were observed in the magnetic resonance imaging images. Genetic analysis confirmed the premutation with a number of 90 CGG repeats. FXTAS
is a neurodegenerative disease with a premutation of the FMRI gene. Female patients with gait ataxia and tremor should be referred for a genetic test with
family members.
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Frajil-X-mental retardasyon 1 (FMR1) genini 55 - 200 sitozin-guanin-guanin (CGG) tekrart ile tasiyan kisiler, frajil-X ile iliskili tremor/ataksi sendromu (FXTAS)
icinyuksek risk altindadir. FXTAS klinik bulgulari, gec baslangicli psikolojik bozukluklar, serebellar yariyus ataksisi, bilissel gerileme ve serebellar intansiyonel
tremordur. FMR1 premutasyon tasiyici kadinlarin yaklasik %8'i ve erkeklerin %75'i FXTAS gelistirir. ikinci X kromozomunun koruyucu etkisi nedeniyle, FXTAS
kadinlarda son derece nadir gdzlenmistir. Tremor ve yurtime ataksisi semptomlart ile bagvuran, oglunda frajil-X sendromuna bagli mental retardasyon olan
altmis sekiz yasinda FMR1 premutasyon tastyicisi kadin olgu sunulmaktadir. Manyetik rezonans gorintilerinde hafif global beyin atrofisi ve beyaz cevher
lezyonlari mevcuttu. Genetik analiz, premutasyonu 90 CGG tekrar sayisi ile dogruladi. FXTAS, FMRI geninin premutasyonu ile nérodejeneratif bir hastaliktir.
Yirtime ataksisi ve tremoru olan kadin hastalar, aile tyeleriyle birlikte genetik test icin sevk edilmelidir.

Anahtar Kelimeler: Frajil-X-iliskili tremor/ataksi sendromu, kadin, FMR1 premutasyonu

i[m] Address for Correspondence/Yazisma Adresi: Ozgul Ocak MD, Canakkale Onsekiz Mart University Received/Gelis tarihi: 29.01.2021
{.. Faculty of Medicine, Department of Neurology, Canakkale, Turkey Accepted/Kabul tarihi: 24.06.2021
i Phone: +90 286 263 59 50 E-mail: dr_ozgul@hotmail.com

% ORCID ID: orcid.org/0000-0001-8276-0174

©Copyright 2022 by the University of Health Sciences Turkey, {zmir Tepecik Training and Research Hospital / The Journal of Tepecik Education and Research Hospital published by Galenos Publishing House.
OTelif Hakki 2022 Saglik Bilimleri Universitesi, izmir Tepecik Egitim ve Arastirma Hastanesi / izmir Tepecik Egitim ve Arastirma Hastanesi Dergisi, Galenos Yayinevi tarafindan yayinlanmistir.

488


https://orcid.org/0000-0001-8276-0174
https://orcid.org/0000-0001-7191-2240

Ocak and Silan. Female FXTAS with FMR1 Premutation

Introduction

Individuals who carry premutation alleles [55-200 cytosine-
guanine-guanine (CGG) repeats] of the fragile-X-mental
retardation 1 (FMRI) gene are caused by the phenotypic
characteristic  of  fragile-X-associated  tremor/ataxia
syndrome (FXTAS)®. Premutation carriers have an increased
risk of psychological diseases, primary ovarian insufficiency
(PQOI), sleep problems, fibromyalgia, thyroid disorders,
parkinsonism, ataxia, neuropathic findings, tremor, cognitive
disorders, anxiety, depression, obsessive-compulsiveness,
and muscle pain®.

The frequency of FXTAS syndrome increases with age.
Seventy-five percent of males and 8% of females with FMR1
premutations show clinical symptoms after the age of 759.
The frequencies of psychiatric diseases, thyroid disorders,
sleep problems, and fibromyalgia increase in women with
FXTAS®, The clinical spectrum of FXTAS phenotype that may
be explained by varying CGG repeat size and inactivation
(lyonisation) ratios of the X chromosome in somatic cells®.

FXTAS is generally observed in men, female patients with
FXTAS are rarely reported. The most important reason
for this is that the second X chromosome in women has
a protective effect from this disease. Many people with
FXTAS in the community are diagnosed only with fragile-X
syndrome (FXS) after a grandchild has been diagnosed with
FXS. Although FXTAS is common in the elderly, it is not well
recognized and often misdiagnosed due to clinical variability.

Case Report

A sixty-eight-year-old female patient was admitted to the
Neurology Department, with complaints of difficulty in
walking, balance disorder, and tremors at the hands starting
at age sixty-five-year old. In the family history, her son has
mental retardation with FXS. Systemic examination findings
of the patient were normal. In her neurological examination;
she had bilateral dysmetria and dysdiadochokinesia, ataxic
gait, and postural, resting tremor, and intention tremor
with terminal dysmetria in both upper extremities. She
was normal for neuropsychiatric functions. Hemogram,
serum electrolytes, hepatic and kidney function tests,
blood glucose, thyroid function tests, iron, iron-binding
tests, vitamin Bl2 levels were in the normal range. No
pathological findings were detected in the brainstem in axial
fluid attenuated inversion recovery sequences of cranial
magnetic resonance imaging (MRI) (Figure 1). Mild global
brain atrophy and white-matter lesions were observed on
MRI images (Figure 2).

DNA was isolated from the patient's venous blood and
peripheral blood leukocytes. FMRI gene CGG repeat count
was analyzed after polymerase chain reaction with an
Applied Biosystems 3130 Genetic analyzer. It was determined
that our case was the premutation carrier with a number of
90 repeats.

Informed consent was obtained regarding the publication of
patient information.

Figure 1. A-C) Magnetic resonance imaging MRI of the brain, axial fluid-attenuated inversion recover FLAIR sequences at

normal brainstem
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Figure 2. A-C) Magnetic resonance imaging (MRI) of the brain, axial fluid-attenuated inversion recover FLAIR sequences at MRI
cerebral white matter lesions, MRI white matter lesions in the splenium of the corpus callosum and generalized brain atrophy

Discussion

FXTAS was first described in 2001. This disease causes
cerebellar ataxia and intention tremors in people who are
carriers of premutation (55 to 200 CGG repeats)®. In a study,
it was revealed that the prevalence of a premutation was
1:209 females and 1:430 males®.

A study showed that the frequency of tremor is lower in
women with premutation, as well as muscle pain and sensory
loss are observed more frequently®. Tremor and ataxia are
usually observed in men with premutation. Women with

FXTAS have less cognitive dysfunction than men, but female
cases with dementia have been reported®.

FXTAS is divided
“probable," and “possible," which are used in the clinical
diagnosis of FXTAS (Table 1)U9. In this study, definitive
FXTAS was diagnosed with the detection of major clinical
and radiological findings and confirmed with a genetic test

into three categories as “definite,”

that showed premutations. Her first-degree relatives were
also invited for genetic counseling and tests. The family tree

chart is shown in Figure 3.
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Figure 3. Family tree chart of the case
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Table 1. FXTAS diagnostic criteria in FMR1 premutation

carriers?

Diagnostic Categories

Presence of one major radiological sign

Definite : -
plus one major clinical symptom

Presence of either one major radiological
Probable sign plus one minor clinical symptom or
has the two major clinical symptoms

Presence of one minor radiological sign

Possible ; L
plus one major clinical symptom

Symptom types

Radiological

) MRI white matter lesions in middle
Major .
cerebral peduncles and brain stem
. MRI white matter lesions in cerebral white
Minor
matter
Minor Moderate to severe generalized athropy
Clinical
Major Intention tremor
Major Gait ataxia
Minor Parkinsonism
. Moderate to severe short-term memory
Minor :
deficiency
Minor Executive function deficit

FXTAS: Fragile-X-associated tremor/ataxia syndrome, FMRL: Fragile-X-mental
retardation 1, MRI: Magnetic resonance imaging

FXS, POl and FXTAS diseases are observed because of FMRI
gene mutation. POl and FXTAS diseases are observed with
the premutation of the FMR1 gene. These two diseases
are common in the general population and thus are an
important cause of morbidity. Although FXTAS is common in
the elderly, it is not well recognized and often misdiagnosed
due to clinical variability. The correct diagnosis of this
disease is important not only for the patient, but also for
family members to obtain information about the disease
risks.

FXTAS is a neurodegenerative disease that is very rarely
reported in women with premutation. As in this study, female
patients with gait ataxia and tremor should be referred for a
genetic test and counseled.
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