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GLOSSARY

Fragile X-associated tremor/ataxia syndrome
(FXTAS); a neurodegenerative disorder
associated with the premutation in the FMRI
gene

CGG repeat length of 55 to 200 in the FMRI
gene

A major component of the central nervous
system, consisting of neuronal cell bodies,
neuropil (dendrites and myelinated as well as
unmyelinated axons), glial

cells (astroglia and oligodendrocytes)

and capillaries; total grey matter in the brain

A special device that is placed around the
person's head to help produce very detailed
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Grey matter in cortex

A package for estimation of whole brain
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peripheral grey matter volume (PGMV), grey
matter volume (GMV), and ventricular
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normalized for subject head size

Cerebrospinal fluid in the ventricles of the brain
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ABSTRACT

Background: Fragile X-associated tremor/ataxia syndrome (FXTAS) is a
neurodegenerative disorder that has a pathological effect on the brain. Hypothesis
of the study is that the neuronal dysregulation leading to neuronal loss and white
matter hyperintensity (WMH) in FXTAS may cause brain volume changes, and
may be used as a measure of disease progression in FXTAS.

Methods: Brain volume changes in FXTAS were analyzed longitudinally on two
separate time points using SIENAX (http://fsl.fmrib.ox.ac.uk/fsl/fsIwiki/SIENA).
This study included 21 patients with FXTAS (mean age: 67.1y; SD = 6.2; 15
males and 6 females) with two MRI scans following initial diagnosis of FXTAS.
The average interval between measurements was 2.2 years (SD = 1.2) with an
interval range of 0.7-5 years. The patients were ascertained from families with and
without a fragile X syndrome proband at the University of California at Davis
Medical Center. Healthy control subjects (mean age: 70.9y SD = 6.7; 15 males
and 9 females) were matched by age and gender to patients with FXTAS at their
time 2 measurements, but the controls were assessed only once.

Results: Both annualized WBV and VCSFV change are predictors of occurrence
of higher FXTAS stage. PGMV, GMV, WBYV and VCSFV in the FXTAS subjects
at time 2 were statistically different from healthy controls. The mean rates of
WBYV and VCSFV change in individuals with FXTAS were -1.5%/year and
3.05%/year respectively. There were no correlations of annualized VCSFV
change and WBV change with both FMRI CGG repeat size and FMRI mRNA
levels.

Conclusion: The results of our study revealed the importance of WBV and
VCSFV measurements in the progression of FXTAS. Further study is needed to
evaluate the rate of brain volume change with age in FXTAS and to investigate its
benefit for making prognoses, monitoring disease progression, and determining
the effectiveness of therapeutic treatment of FXTAS.

Keywords: FXTAS, fragile X premutation, longitudinal MRI, brain volume,

White Matter Volume, Grey Matter Volume, Ventricular Cerebrospinal Fluid
Volume
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ABSTRAK

Latar belakang: Fragile X-associated tremor/ataxia syndrome (FXTAS) adalah
penyakit neurodegeneratif dengan efek patologis pada otak. Hipotesis dari studi
ini adalah disregulasi saraf yang menyebabkan hilangnya neuron dan
bertambahnya hiperintensitas white matter di FXTAS dapat menyebabkan
perubahan volume otak, sehingga mungkin dapat digunakan sebagai ukuran
perkembangan penyakit pada FXTAS.

Metode: Perubahan volume otak pada FXTAS dianalisis secara longitudinal pada
dua titik waktu yang terpisah dengan menggunakan  SIENAX
(http://fsl.fmrib.ox.ac.uk/fsl/fslwiki/SIENA). Penelitian ini melibatkan 21 pasien
dengan FXTAS (rerata usia: 67,1 tahun SD = 6.2; 15 laki-laki dan 6 perempuan)
yang memiliki 2 MRI otak setelah diagnosis FXTAS. Rerata interval antara
pengukuran adalah 2,2 tahun (SD = 1.2) dengan range 0,7-5 tahun. Pasien diambil
dari keluarga dengan dan tanpa fragile X syndrome di University of California
Davis Medical Center. Subyek kontrol sehat (rerata umur: 70,9 tahun; SD = 6.7;
15 laki-laki dan 9 perempuan) dicocokkan sesuai dengan usia, jenis kelamin
dengan subjek FXTAS pada pengukuran kedua, tetapi kontrol hanya dievaluasi
satu kali.

Hasil: Perubahan WBV dan VCSFV tahunan adalah prediktor kejadian FXTAS
stadium tinggi. PGMV, GMV, WBYV dan VCSFV pada subjek FXTAS waktu ke
dua berbeda signifikan secara statistik dibandingkan subjek kontrol. Rerata
perubahan WBYV dan VCSFV pada FXTAS masing masing adalah -1.5%/tahun
dan 3.05%/tahun. Tidak ada hubungan antara perubahan WBV dan VCSFV
dengan FMRI CGG repeats dan FMRI mRNA.

Kesimpulan: Penelitian ini membuktikan pentingnya pengukuran WBV dan
VCSFV dalam perkembangan penyakit FXTAS. Penelitian lanjutan dibutuhkan
untuk mengevaluasi tingkat perubahan volume otak sesuai dengan bertambahnya
umur pada FXTAS dan untuk menginvestigasi keuntungannya dalam membuat
prognosis, pengawasan perkembangan penyakit, dan menentukan terapi efektif
untuk FXTAS.

Keywords: FXTAS, fragile X premutation, longitudinal MRI, brain volume, White
Matter Volume, Grey Matter Volume, Ventricular Cerebrospinal Fluid Volume
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