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Background 
 
FXTAS was first described by Hagerman and coll. (2001) as they 
collected family history from mothers of children with fragile X 
syndrome, a trinucleotide repeat expansion disorder (>200 CGG 
repeats) in a non-coding segment of the FMR1 gene on chromosme X 
 
These mothers who are themselves carriers of premutations forms of 
the repeat expansion (55-200 CGG repeats) often stated that one of 
their parents – also a premutation carrier – had limb tremor and/or a 
balance disorder 
 
Examination of these grandparents (often males) revealed a common 
clinical presentation chielfy characterized by intention tremor and 
cerebellar ataxia  
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Genotype 



+
Overall genotype-phenotype 
relationship 
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Molecular biology 



+
Genotype-phenotype relationship 
Premutation carriers (55-200 repeats) 
 
 
 
Normal intelligence 
 
Primary ovarian failure 

 20% of females  
 (never seen in female with the full mutation) 

 
FXTAS 

 40% of males carriers over age 50 
 (nerver seen in males with the full mutation) 
 8% of females over age 40 



+
Clinical phenotype of premutation 
carriers (55-200 repeats) 
 
 
 



+
Clinical presentation of FXTAS 
 



+
Clinical presentation of FXTAS 
 
- Ataxic gait in 50% of male carriers over age 50 
 (> 3 mis-steps in tandem walking) 
 
- Mild and moderate intention tremor in 50% and 17% of male 
carriers, respectively  
 
- Parkinsonism; rest tremor is uncommon 
 
- Cognitive disturbances: memory & executive deficits; Langage is 
preserved; dementia in 40% of males (cortical-subcortical pattern) 
 
- Neuropsychiatric features: anxiety, irritability, agitation, hostility, 
obsessive-compulsiveness, apathy, depression, obsessive thinking 
 
- Axonal sensory>motor neuropathy 
 



+
Clinical progression of tremor  
and ataxia 
 
 
 

Movement Disorders 
Volume 22, Issue 2, pages 203-206, 28 NOV 2006 DOI: 10.1002/mds.21252 
http://onlinelibrary.wiley.com/doi/10.1002/mds.21252/full#fig1 
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FXTAS: non-motor symptomps 



+
Clinical features in daughters of 
men with FXTAS  



+
Distinctive  
clinical 
features  
between 
male and  
female 
premutations 
carriers 



+Polymyographic recordings of 
tremors 

Apartis E et al. Neurology 2012;79:1898-1907 



+Brain MRI 

Movement Disorders 
Volume 22, Issue 14, pages 2018-2030, 6 JUL 2007 DOI: 10.1002/mds.21493 
http://onlinelibrary.wiley.com/doi/10.1002/mds.21493/full#fig1 



+Brain MRI 

Apartis E et al. Neurology 2012;79:1898-1907 
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Middle cerebellar peduncles sign 

Movement Disorders 
Volume 22, Issue 14, pages 2018-2030, 6 JUL 2007 DOI: 10.1002/mds.21493 
http://onlinelibrary.wiley.com/doi/10.1002/mds.21493/full#fig2 
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Middle cerebellar peduncles sign 

Maureen A.  Leehey , Paul J.  Hagerman Handbook of Clinical Neurology Volume 103 2012 373 - 386 



+Relationship between cerebellar 
atrophy and genotype/phenotype 
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Neuropathology of FXTAS 

Maureen A.  Leehey , Paul J.  Hagerman Handbook of Clinical Neurology Volume 103 2012 373 - 386 
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Epidemiology and clinical 
significance of FXTAS 

Maureen A.  Leehey , Paul J.  Hagerman Handbook of Clinical Neurology Volume 103 2012 373 - 386 
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Maureen A.  Leehey , Paul J.  Hagerman Handbook of Clinical Neurology Volume 103 2012 373 - 386 

Epidemiology and clinical 
significance of FXTAS 



+
Overall genotype-phenotype 
relationship 
 



+
Gray zone carriers (45-54 repeats) 
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Gray zone carriers (45-54 repeats) 
 
 
Case # 1 

Movement Disorders 
Volume 27, Issue 2, pages 297-301, 11 DEC 2011 DOI: 10.1002/mds.24021 
http://onlinelibrary.wiley.com/doi/10.1002/mds.24021/full#fig2 



+
Gray zone carriers (45-54 repeats) 
 
 
Case # 2 

Movement Disorders 
Volume 27, Issue 2, pages 297-301, 11 DEC 2011 DOI: 10.1002/mds.24021 
http://onlinelibrary.wiley.com/doi/10.1002/mds.24021/full#fig2 
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FXTAS diagnostic criteria 

Maureen A.  Leehey , Paul J.  Hagerman Handbook of Clinical Neurology Volume 103 2012 373 - 386 
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Revised FXTAS diagnostic criteria 
(Apartis et al. 2012) 

Genetic 500 to 200 CGG repeats in the FMR1 gene 

Major clinical Intention tremor 

Cerebellar gait ataxia 

Minor clinical Parkinsonism 

Modereate to severe working memory 

Executive function deficits 

Peripheral neuropathy 

Major radiologiqcal MRI WM lesions involving middle cerebellar peduncles 

MRI corpus callosum splenium hypoerintensities 

Minor radiological MRI lesion involving cerebral white matter.  

Moderate to severe brain atrophy 

Definite One major clinical and one major radiologique or presence FXTAS incusions 

Probable Two major clinical or one minor clinical & one major radiological 

Possible One major clinical & one minor radiological,  
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DNA testing: for whom ? 

Maureen A.  Leehey , Paul J.  Hagerman Handbook of Clinical Neurology Volume 103 2012 373 - 386 
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DNA testing: for whom ? 
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Treatment options 
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