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TABLE 450-1 Etiology of Cerebellar Ataxia
Symmetric and Progressive Signs
Subacute
(Days to Weeks)
Intoxication: mercury,
solvents, gasoline,
glue; cytotoxic
chemotherapeutic,
hemotherapeutic drugs
Alcoholic-nutritional
(vitamin B1 and B12
deficiency)
Lyme disease

Chronic
(Months to Years)
Paraneoplastic
syndrome
Antigliadin antibody
syndrome
Hypothyroidism
Inherited diseases
Tabes dorsalis
(tertiary syphilis)
Phenytoin toxicity
Amiodarone

Focal and Ipsilateral Cerebellar Signs
Acute
(Hours to Days)
Vascular: cerebellar
infarction, hemorrhage, or subdural
hematoma
Infectious: cerebellar
abscess (mass lesion
on MRI/CT, history in
support of lesion)

Subacute
(Days to Weeks)
Neoplastic: cerebellar
glioma or metastatic
tumor (positive for
neoplasm on MRI/CT)
Demyelinating:
multiple sclerosis
(history, CSF, and MRI
are consistent)
AIDS-related multifocal
leukoencephalopathy
(positive HIV test and
CD4+ cell count for
AIDS)

Chronic
(Months to Years)
Stable gliosis secondary
to vascular lesion or
demyelinating plaque
(stable lesion on MRI/CT
older than several months)
Congenital lesion: Chiari or
Dandy-Walker malformations (malformation noted
on MRI/CT)

Chapter 450 Ataxic Disorders

Acute
(Hours to Days)
Intoxication: alcohol,
lithium, phenytoin,
barbiturates (positive
history and toxicology
screen)
Acute viral cerebellitis
(CSF supportive of acute
viral infection)
Postinfection
syndrome

Abbreviations: CSF, cerebrospinal fluid; CT, computed tomography; MRI, magnetic resonance imaging.

especially when an infectious etiology, such as transmission from
contaminated human growth hormone, is responsible (Chap. 453e).
Chronic symmetric gait ataxia suggests an inherited ataxia
(discussed below), a metabolic disorder, or a chronic infection.
Hypothyroidism must always be considered as a readily treatable
and reversible form of gait ataxia. Infectious diseases that can present with ataxia are meningovascular syphilis and tabes dorsalis
due to degeneration of the posterior columns and spinocerebellar
pathways in the spinal cord.
FOCAL ATAXIA
Acute focal ataxia commonly results from cerebrovascular disease, usually ischemic infarction or cerebellar hemorrhage. These
lesions typically produce cerebellar symptoms ipsilateral to the
injured cerebellum and may be associated with an impaired level
of consciousness due to brainstem compression and increased
intracranial pressure; ipsilateral pontine signs, including sixth and
seventh nerve palsies, may be present. Focal and worsening signs
of acute ataxia should also prompt consideration of a posterior
fossa subdural hematoma, bacterial abscess, or primary or metastatic cerebellar tumor. Computed tomography (CT) or magnetic
resonance imaging (MRI) studies will reveal clinically significant
processes of this type. Many of these lesions represent true neurologic emergencies, as sudden herniation, either rostrally through
the tentorium or caudal herniation of cerebellar tonsils through
the foramen magnum, can occur and is usually devastating. Acute
surgical decompression may be required (Chap. 330). Lymphoma
or progressive multifocal leukoencephalopathy (PML) in a patient
with AIDS may present with an acute or subacute focal cerebellar
syndrome. Chronic etiologies of progressive ataxia include multiple
sclerosis (Chap. 458) and congenital lesions such as a Chiari malformation (Chap. 456) or a congenital cyst of the posterior fossa
(Dandy-Walker syndrome).

THE INHERITED ATAXIAS
These may show autosomal dominant, autosomal recessive, or maternal (mitochondrial) modes of inheritance. A genomic classification
(Chap. 451e) has now largely superseded previous ones based on
clinical expression alone.
Although the clinical manifestations and neuropathologic findings
of cerebellar disease dominate the clinical picture, there may also be
characteristic changes in the basal ganglia, brainstem, spinal cord,
optic nerves, retina, and peripheral nerves. In large families with
dominantly inherited ataxias, many gradations are observed from
purely cerebellar manifestations to mixed cerebellar and brainstem
disorders, cerebellar and basal ganglia syndromes, and spinal cord
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or peripheral nerve disease. Rarely, dementia is present as well. The
clinical picture may be homogeneous within a family with dominantly
inherited ataxia, but sometimes most affected family members show
one characteristic syndrome, while one or several members have an
entirely different phenotype.
AUTOSOMAL DOMINANT ATAXIAS
The autosomal spinocerebellar ataxias (SCAs) include SCA types 1
through 36, dentatorubropallidoluysian atrophy (DRPLA), and
episodic ataxia (EA) types 1 to 7 (Chap. 451e). SCA1, SCA2, SCA3
(Machado-Joseph disease [MJD]), SCA6, SCA7, and SCA17 are
caused by CAG triplet repeat expansions in different genes. SCA8 is
due to an untranslated CTG repeat expansion, SCA12 is linked to an
untranslated CAG repeat, and SCA10 is caused by an untranslated
pentanucleotide repeat. The clinical phenotypes of these SCAs overlap. The genotype has become the gold standard for diagnosis and
classification. CAG encodes glutamine, and these expanded CAG
triplet repeat expansions result in expanded polyglutamine proteins,
termed ataxins, that produce a toxic gain of function with autosomal
dominant inheritance. Although the phenotype is variable for any
given disease gene, a pattern of neuronal loss with gliosis is produced
that is relatively unique for each ataxia. Immunohistochemical and
biochemical studies have shown cytoplasmic (SCA2), neuronal (SCA1,
MJD, SCA7), and nucleolar (SCA7) accumulation of the specific
mutant polyglutamine-containing ataxin proteins. Expanded polyglutamine ataxins with more than ~40 glutamines are potentially toxic to
neurons for a variety of reasons including: high levels of gene expression for the mutant polyglutamine ataxin in affected neurons; conformational change of the aggregated protein to a β-pleated structure;
abnormal transport of the ataxin into the nucleus (SCA1, MJD, SCA7);
binding to other polyglutamine proteins, including the TATA-binding
transcription protein and the CREB-binding protein, impairing their
functions; altering the efficiency of the ubiquitin-proteasome system
of protein turnover; and inducing neuronal apoptosis. An earlier age
of onset (anticipation) and more aggressive disease in subsequent
generations are due to further expansion of the CAG triplet repeat and
increased polyglutamine number in the mutant ataxin. The most common disorders are discussed below.
SCA1
SCA1 was previously referred to as olivopontocerebellar atrophy, but
genomic data have shown that that entity represents several different
genotypes with overlapping clinical features.
Symptoms and Signs SCA1 is characterized by the development in
early or middle adult life of progressive cerebellar ataxia of the trunk
and limbs, impairment of equilibrium and gait, slowness of voluntary movements, scanning speech, nystagmoid eye movements, and
oscillatory tremor of the head and trunk. Dysarthria, dysphagia, and
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