
 

Case Rep Neurol 2013;5:26–30 

DOI: 10.1159/000348399 
Published online: February 16, 2013 

© 2013 S. Karger AG, Basel 
1662‒680X/13/0051‒0026$38.00/0 
www.karger.com/crn 

This is an Open Access article licensed under the terms of the Creative Commons Attribution-
NonCommercial-NoDerivs 3.0 License (www.karger.com/OA-license), applicable to the 
online version of the article only. Distribution for non-commercial purposes only. 

 

 

             Assist. Prof. Dr. Robert Fekete 
Department of Neurology, New York Medical College 
Munger Pavilion, 4th Floor, 40 Sunshine Cottage Road 
Valhalla, NY 10595 (USA) 
E-Mail robertfekete@hotmail.com 

 

 

 

Altered Fractional Anisotropy in 
Early Huntington’s Disease 

Silky Singha    Hasit Mehtac    Robert Feketeb  

Departments of 
a
Psychiatry, and 

b
Neurology, New York Medical College, and 

c
Department of Radiology, Westchester Medical Center, Valhalla, N.Y., USA 

Key Words 

Huntington’s disease · Diffusion tensor imaging · Fractional anisotropy 

Abstract 

Huntington’s disease (HD) is a dominantly inherited neurodegenerative disease best known 

for chorea. The disorder includes numerous other clinical features including mood disorder, 

eye movement abnormalities, cognitive disturbance, pendular knee reflexes, motor 

impersistence, and postural instability. We describe a mild case of HD early in the disease 

course with depression and subtle neurological manifestations. In addition, we review MRI 

and diffusion tensor imaging features in this patient. The bicaudate ratio, a measure of 

caudate atrophy, was increased. Fractional anisotropy values of the bilateral caudate and 

putamen were increased, signifying neurodegeneration of these structures in HD. 

Introduction 

Huntington’s disease (HD) is a dominantly inherited neurodegenerative disease caused 
by mutations in the IT-15 gene on chromosome 4, which was subsequently renamed HTT. 
More specifically, the disease is linked to expansion of the CAG repeat tract of this gene, 
which codes for polyglutamine repeats in the huntingtin protein [1]. 

George Huntington provided the classic description of the disorder in 1872 from cases 
in the East Hampton area of Long Island, N.Y. The best known manifestation is chorea, which 
consists of random, fluid involuntary hyperkinetic movements. The term is derived from the 
Greek word χορεία, meaning a traditional circle dance [2]. It is important to note that, while 
movements in chorea may resemble a dance, they are not rhythmic or repetitive [2]. Chorea, 
likely due to HD, was also referred to as ‘magrums’ at the time of George Huntington’s case 
description [3]. 
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George Huntington discussed ‘tendency to insanity and suicide’ in his original paper [1]. 
Psychiatric manifestations may include irritability, anxiety, obsessive compulsive disorder, 
paranoid ideation, and psychosis. Depression is the most common psychiatric feature of HD 
and suicidal ideation occurs in 5–10% of HD patients [1]. Other neurologic manifestations 
include eye movement abnormalities, cognitive disturbance, pendular knee reflexes, motor 
impersistence [1], and postural instability [4]. Juvenile onset HD presents primarily with 
dystonia and rigidity [1]. 

We describe a mild case of adult onset HD early in the disease course along with MRI 
and diffusion tensor imaging (DTI) features. Increased fractional anisotropy (FA) of striatum 
has been linked to neurodegeneration in HD [5]. 

Case Presentation 

The patient is a 50-year-old right-handed Caucasian male who was diagnosed with HD 
at age 47 by an outside movement disorders specialist. His father developed HD at age 60 
and died at 73. His father had 41 CAG repeats of the HTT gene. The patient received a clinical 
diagnosis of HD given mild neurological findings in the context of genetically confirmed 
family history. 

There is a history of depression since his diagnosis, which has become worse over the 
past week. He was admitted for psychiatric evaluation due to suicidal ideation with plans to 
overdose on sleeping pills. Stressors include his upcoming divorce. In addition, he complains 
of mild cognitive disturbance for at least one year, with difficulty processing information in 
distracting environments. He has a history of alcohol abuse and quit Alcoholics Anonymous 
about six months ago. There is no history of cigarette or drug use. Review of systems was 
significant for insomnia. He has never taken tetrabenazine. His medications include 
paroxetine 30 mg q.h.s., aripiprazole 5 mg q.a.m., naltrexone 50 mg q.a.m., memantine 10 mg 
b.i.d., and trazodone 200 mg q.h.s. 

Upon examination, he was alert and oriented to person, place, and time. Speech was 
fluent. Luria three-step test was normal bilaterally. There was blunted affect and mild 
apathy. Mini mental state examination score was 29/30. Cranial nerve examination was 
significant for saccadic pursuit, slow saccade initiation and velocity in the horizontal and 
vertical directions, and motor impersistence exhibited by inability to fully protrude the 
tongue for five seconds. Reflexes were 2+/4 throughout except for pendular knee reflexes. 
There was no motor weakness and no sensory loss. There was only mild intermittent chorea 
in the fingertips bilaterally and rare lower facial chorea. Gait was mildly wide based. He 
could ambulate without assistance. There was profound instability with tandem gait and 
tandem stance. MRI imaging was performed due to the patient’s perceived cognitive decline. 
He improved after one week of inpatient psychotherapy and was released for outpatient 
psychiatric and neurologic follow-up. 

Materials and Methods 

Images were obtained on a 3.0-Tesla Phillips Achieva MRI system. Bicaudate ratio 
(BCR), an imaging measure that correlates with caudate atrophy in HD, was obtained by 
measuring the shortest inter-caudate distance (seen as indentation of the frontal horns) on 
axial slice and dividing it by the distance between the outer tables of the skull along the same 
line, multiplied by 100 [6]. Phillips Fibertrak software was used to analyze DTI values on 
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regions of interest which were defined as caudate head bilaterally and putamen bilaterally 
on axial slices. 

Results 

MRI brain showed caudate atrophy and ex vacuo dilatation of lateral ventricles (fig. 1). 
Axial BCR in the patient was increased compared to control at 16 versus 12, respectively. FA 
(fig. 2) was increased in the bilateral caudate and putamen versus control (table 1). 

Discussion 

Many classical features of early HD are present in this case. Depression and suicidality 
were managed with inpatient psychiatry admission and psychotherapy, followed by 
outpatient therapy. Subtle neurologic manifestations included slowing of saccade imitation 
and velocity, saccadic pursuit, difficulty with tongue protrusion due to motor impersistence, 
pendular knee reflexes, and postural instability demonstrated by the inability to maintain 
tandem stance. Mild chorea did not require treatment in this case. Tetrabenazine is FDA 
approved for the treatment of HD chorea and its efficacy is supported by clinical evidence 
[7]. Other pharmacotherapy options for chorea include amantadine and levatiracetam [8]. 

On MRI imaging, caudate atrophy and ex vacuo dilatation of the frontal horns, which is 
typical for HD, was visualized. Increased BCR served as quantitative confirmation for this 
finding [6]. On DTI imaging, FA was increased in bilateral caudate and putamen. Increase in 
FA in white matter is linked to more coherent fiber orientation and normal structure, but in 
striatal grey matter increased FA is due to neurodegeneration. Douaud et al. [9] propose that 
increased FA in striatal grey matter structures is due to the loss of efferent fibers which in 
turn leads to increased coherence. For example, in HD there is preferential loss of putamino-
pallidal connections that are oriented mediolaterally as relative preservation of anterior-
posterior and dorsal-ventral cortical-putaminal fibers. Hence, loss of these mediolateral 
fibers may lead to more uniform fiber orientation and higher FA values. 

In conclusion, we have presented a patient who is early in the course of Huntington’s 
disease and who already exhibits basal ganglia neurodegeneration with atrophy and changes 
in FA. 
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Table 1. Fractional anisotropy values of bilateral caudate and putamen in the patient and control 

  
  
 Fractional anisotropy 

   Patient Control 

   
   
Left caudate head 0.365 0.312 

Left putamen 0.464 0.368 

Right caudate head 0.383 0.378 

Right putamen 0.418 0.351 
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Fig. 1. Caudate atrophy with ex vacuo dilatation of the frontal horns of lateral ventricles is seen on axial 

(a) and coronal (b) T2-weighted MRI images. 

 

 

 

Fig. 2. Axial fractional anisotropy map. 
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