SCA6
Genomic screening for CAG repeats in other families with autosomal
dominant ataxia and vibratory and proprioceptive sensory loss have
yielded another locus. Of interest is that different mutations in the
same gene for the α1A voltage-dependent calcium channel subunit
(CACNLIA4; also referred to as the CACNA1A gene) at 19p13 result in
different clinical disorders. CAG repeat expansions (21–27 in patients;
4–16 triplets in normal individuals) result in late-onset progressive
ataxia with cerebellar degeneration. Missense mutations in this gene
result in familial hemiplegic migraine. Nonsense mutations resulting
in termination of protein synthesis of the gene product yield hereditary paroxysmal cerebellar ataxia or EA. Some patients with familial
hemiplegic migraine develop progressive ataxia and also have cerebellar atrophy.
SCA7
This disorder is distinguished from all other SCAs by the presence
of retinal pigmentary degeneration. The visual abnormalities first
appear as blue-yellow color blindness and proceed to frank visual
loss with macular degeneration. In almost all other respects, SCA7
resembles several other SCAs in which ataxia is accompanied by various noncerebellar findings, including ophthalmoparesis and extensor
plantar responses. The genetic defect is an expanded CAG repeat in
the SCA7 gene at 3p14-p21.1. The expanded repeat size in SCA7 is
highly variable. Consistent with this, the severity of clinical findings
varies from essentially asymptomatic to mild late-onset symptoms to
severe, aggressive disease in childhood with rapid progression. Marked
anticipation has been recorded, especially with paternal transmission.
The disease protein, ataxin-7, forms aggregates in nuclei of affected
neurons, as has also been described for SCA1 and SCA3/MJD.

anticonvulsants may be therapeutic. Patients with EA-2 have episodes 2629
of ataxia with nystagmus that can last for hours or days. Stress, exercise, or excessive fatigue may be precipitants. Acetazolamide may be
therapeutic and can reverse the relative intracellular alkalosis detected
by magnetic resonance spectroscopy. Stop codon, nonsense mutations
causing EA-2 have been found in the CACNA1A gene, encoding the
α1A voltage-dependent calcium channel subunit (see “SCA6,” above).
AUTOSOMAL RECESSIVE ATAXIAS
Friedreich’s Ataxia This is the most common form of inherited ataxia,
comprising one-half of all hereditary ataxias. It can occur in a classic
form or in association with a genetically determined vitamin E deficiency syndrome; the two forms are clinically indistinguishable.
Symptoms and signs  Friedreich’s ataxia presents before 25 years of
age with progressive staggering gait, frequent falling, and titubation.
The lower extremities are more severely involved than the upper ones.
Dysarthria occasionally is the presenting symptom; rarely, progressive
scoliosis, foot deformity, nystagmus, or cardiopathy is the initial sign.
The neurologic examination reveals nystagmus, loss of fast saccadic
eye movements, truncal titubation, dysarthria, dysmetria, and ataxia of
trunk and limb movements. Extensor plantar responses (with normal
tone in trunk and extremities), absence of deep tendon reflexes, and
weakness (greater distally than proximally) are usually found. Loss
of vibratory and proprioceptive sensation occurs. The median age of
death is 35 years. Women have a significantly better prognosis than
men.
Cardiac involvement occurs in 90% of patients. Cardiomegaly, symmetric hypertrophy, murmurs, and conduction defects are reported.
Moderate mental retardation or psychiatric syndromes are present in
a small percentage of patients. A high incidence of diabetes mellitus
(20%) is found and is associated with insulin resistance and pancreatic β-cell dysfunction. Musculoskeletal deformities are common and
include pes cavus, pes equinovarus, and scoliosis. MRI of the spinal
cord shows atrophy (Fig. 450-2).
The primary sites of pathology are the spinal cord, dorsal root
ganglion cells, and the peripheral nerves. Slight atrophy of the cerebellum and cerebral gyri may occur. Sclerosis and degeneration occur
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whereas MJD alleles have 60–84 CAG repeats. Polyglutamine-containing
aggregates of ataxin-3 (MJD-ataxin) have been described in neuronal
nuclei undergoing degeneration. MJD-ataxin codes for a ubiquitin
protease, which is inactive due to expanded polyglutamines.
Proteosome function is impaired, resulting in altered clearance of proteins and cerebellar neuronal loss.

SCA8
This form of ataxia is caused by a CTG repeat expansion in an
untranslated region of a gene on chromosome 13q21. There is marked
maternal bias in transmission, perhaps reflecting contractions of the
repeat during spermatogenesis. The mutation is not fully penetrant.
Symptoms include slowly progressive dysarthria and gait ataxia beginning at ~40 years of age with a range between 20 and 65 years. Other
features include nystagmus, leg spasticity, and reduced vibratory sensation. Severely affected individuals are nonambulatory by the fourth
to sixth decades. MRI shows cerebellar atrophy. The mechanism of
disease may involve a dominant “toxic” effect occurring at the RNA
level, as occurs in myotonic dystrophy.
DENTATORUBROPALLIDOLUYSIAN ATROPHY
DRPLA has a variable presentation that may include progressive
ataxia, choreoathetosis, dystonia, seizures, myoclonus, and dementia.
DRPLA is due to unstable CAG triplet repeats in the open reading
frame of a gene named atrophin located on chromosome 12p12-ter.
Larger expansions are found in patients with earlier onset. The number
of repeats is 49 in patients with DRPLA and ≤26 in normal individuals. Anticipation occurs in successive generations, with earlier onset of
disease in association with an increasing CAG repeat number in children who inherit the disease from their father. One well-characterized
family in North Carolina has a phenotypic variant known as the Haw
River syndrome, now recognized to be due to the DRPLA mutation.
EPISODIC ATAXIA
EA types 1 and 2 are two rare dominantly inherited disorders that have
been mapped to chromosomes 12p (a potassium channel gene) for type
1 and 19p for type 2. Patients with EA-1 have brief episodes of ataxia
with myokymia and nystagmus that last only minutes. Startle, sudden
change in posture, and exercise can induce episodes. Acetazolamide or
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Figure 450-2 Sagittal magnetic resonance imaging (MRI) of
the brain and spinal cord of a patient with Friedreich’s ataxia,
demonstrating spinal cord atrophy. (Reproduced with permission from
RN Rosenberg, P Khemani, in RN Rosenberg, JM Pascual [eds]: Rosenberg’s
Molecular and Genetic Basis of Neurological and Psychiatric Disease, 5th ed.
London, Elsevier, 2015.)
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