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Summary

Clinical characteristics
Spinocerebellar ataxia type 7 (SCA7) comprises a phenotypic spectrum ranging from adolescent- or adult-onset 
progressive cerebellar ataxia and cone-rod retinal dystrophy to infantile or early-childhood onset with 
multiorgan failure, an accelerated course, and early death. Anticipation in this nucleotide repeat disorder may be 
so dramatic that within a family a child with infantile or early-childhood onset may be diagnosed with what is 
thought to be an unrelated neurodegenerative disorder years before a parent or grandparent with a CAG repeat 
expansion becomes symptomatic. In adolescent-onset SCA7, the initial manifestation is typically impaired 
vision, followed by cerebellar ataxia. In those with adult onset, progressive cerebellar ataxia usually precedes the 
onset of visual manifestations. While the rate of progression varies in these two age groups, the eventual result 
for almost all affected individuals is loss of vision, severe dysarthria and dysphagia, and a bedridden state with 
loss of motor control.

Diagnosis/testing
The diagnosis of SCA7 is established in a proband by the identification of a heterozygous abnormal CAG 
trinucleotide repeat expansion in ATXN7 by molecular genetic testing.

Management
Treatment of manifestations: Multidisciplinary care involves supportive treatment of: neurologic manifestations – 
physical and occupational therapy to help maintain mobility and function, and pharmacologic treatment to 
reduce symptoms; dysarthria – speech and language therapy and alternative communication methods; 
dysphagia – feeding therapy to improve nutrition and reduce the risk of aspiration; and reduced vision – use of 
low vision aids and consultation with agencies for the visually impaired.

Surveillance: Routine follow up with multidisciplinary care providers.
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Agents/circumstances to avoid: Avoid: alcohol intake (especially if excessive) as it can further impair cerebellar 
function; foods identified by a registered dietitian as possible causes of dizziness or disorientation.

Therapies under investigation: Several ongoing clinical trials for medications used as treatment for ataxia.

Genetic counseling
SCA7 is inherited in an autosomal dominant manner. Offspring of an affected individual have a 50% chance of 
inheriting an abnormal CAG repeat expansion in ATXN7. Once an ATXN7 CAG repeat expansion has been 
identified in an affected family member, prenatal testing for a pregnancy at increased risk and preimplantation 
genetic testing for SCA7 are possible.

Diagnosis

Suggestive Findings
Spinocerebellar ataxia type 7 (SCA7) should be suspected in individuals with the following clinical findings (by 
age) and family history.

Clinical Findings
Adult onset

• Progressive incoordination caused by cerebellar ataxia, including dysarthria/dysphagia, dysmetria, and 
dysdiadochokinesia.

• Cone-rod retinal dystrophy with the following:
⚬ Loss of central vision
⚬ A tritan-axis (blue/yellow) defect on detailed color vision testing
⚬ Macular changes on fundoscopic examination
⚬ Paracentral scotoma on visual field testing
⚬ On electroretinogram (ERG), abnormalities of cone function initially, followed by abnormalities of 

rod function

Infantile or early-childhood onset

• Failure to thrive and loss of motor milestones (may be the earliest findings)
• Rapid deterioration with early death
• Ataxia and visual loss not obvious

Family History
Family history is consistent with autosomal dominant inheritance (i.e., multiple affected family members in 
successive generations or a single occurrence in a family). Note that in this nucleotide repeat disorder, 
anticipation in a family may be so dramatic that a child may be diagnosed with what is thought to be an 
unrelated neurodegenerative disease years before a parent or grandparent with a CAG repeat expansion becomes 
symptomatic [van de Warrenburg et al 2001, Ansorge et al 2004].

Establishing the Diagnosis
The diagnosis of SCA7 is established in a proband by the identification of a heterozygous abnormal CAG 
trinucleotide repeat expansion in ATXN7 by molecular genetic testing (see Table 1).

Note: Pathogenic (CAG)n repeat expansions in ATXN7 cannot be detected by sequence-based multigene 
panels, exome sequencing, or genome sequencing.
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Repeat sizes

• Normal. 7-27 CAG repeats
• Mutable normal. 28-33 CAG repeats [Lebre et al 2003]. Repeats in this range are meiotically unstable, but 

not associated with an abnormal phenotype. A mutable normal repeat may expand to the pathogenic 
range in one generation [Mittal et al 2005].

• Pathogenic. The distinction between reduced-penetrance CAG repeat size and full-penetrance CAG 
repeat size is likely to remain unclear until more families are reported; nonetheless, regardless of the 
"descriptor" used for these CAG repeats, they should be considered unstable and pathogenic:
⚬ Pathogenic reduced penetrance. 34-36 CAG repeats. When manifestations occur, they are more 

likely to be later onset and milder than average. (See case reports in Genotype-Phenotype 
Correlations.)

⚬ Pathogenic full penetrance. 37-460 CAG repeats [Nardacchione et al 1999, van de Warrenburg et 
al 2001, Michalik et al 2004].

Molecular genetic testing relies on targeted analysis to characterize the number of ATXN7 CAG repeats (see 
Table 8).

Table 1. Molecular Genetic Testing Used in Spinocerebellar Ataxia Type 7

Gene 1 Method 2, 3 Proportion of Probands with a Pathogenic Variant Detectable by 
Method

ATXN7 Targeted analysis for CAG trinucleotide expansions ~100%

1. See Table A. Genes and Databases for chromosome locus and protein.
2. See Table 8 for specific methods to characterize the number of CAG repeats in ATXN7.
3. Sequence-based multigene panels, exome sequencing, and genome sequencing cannot detect pathogenic repeat expansions in this 
gene.

Clinical Characteristics

Clinical Description
Spinocerebellar ataxia type 7 (SCA7) comprises a phenotypic spectrum ranging from adolescent- or adult-onset 
progressive cerebellar ataxia and cone-rod retinal dystrophy with progressive central visual loss to infantile or 
early-childhood onset with multiorgan failure, an accelerated course, and early death [Giunti et al 1999].

One important aspect of SCA7 clinical manifestations is their extreme variability with respect to age of onset and 
rate of progression. Affected individuals may present in infancy, childhood, adolescence, young adulthood, 
middle age, or old age.

When onset is at or before adolescence, initial manifestations are typically impaired vision, ultimately 
progressing to blindness from retinal degeneration. Individuals with manifestations in their teens may be blind 
within a decade or less.

In adults, the progressive cerebellar ataxia (i.e., dysmetria, dysdiadochokinesia, and poor coordination) usually 
precedes the onset of visual manifestations. The age of onset inversely correlates with rate of progression and 
extent of symptomatology, as onset in or after the fifth decade of life gives a predominant cerebellar ataxia 
without progression to significant visual impairment, whereas onset prior to middle age often features 
progression to vision loss.

Progression to severe disability resulting in death varies based on age of onset, ranging from months in infants to 
fewer than ten years in older children to two to three decades in adolescents and adults. While the rate of 
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progression varies, the eventual result for almost all affected individuals is severe dysarthria, dysphagia, and a 
bedridden state with loss of motor control.

To date, more than 1,000 individuals with SCA7 have been identified worldwide. Frequency of select features in 
adolescent- or adult-onset disease are summarized in Table 2.

Adolescent- or Adult-Onset SCA7
Table 2. Select Features of Adolescent- or Adult-Onset SCA7

Feature % of Persons w/
Feature Comment

Cerebellar ataxia 100% Unsteady gait; finger-to-nose dysmetria

Dysarthria 100% Garbled or slurred speech

Dysphagia 40% Difficulty swallowing

Oculomotor 
abnormalities 80% • Slowed ocular saccades

• Ophthalmoplegia

Motor neuron 
degeneration 100%

• Upper motor neuron involvement (hyperreflexia, spasticity); may resemble 
hereditary spastic paraplegia.

• Lower motor neuron involvement (fasciculations, weakness w/muscle wasting, 
areflexia, distal sensory loss)

Sensory loss 40% ↓ sensation to light touch, pinprick, &/or joint position

Restless leg 
syndrome 35% Discomfort in legs resulting in uncontrollable urge to move one’s legs, typically worse in 

evening or nighttime

Cognitive decline 20% Impaired executive function

Behavior disorder/ 
Psychosis 10% • Altered mentation

• Impaired reality testing

Cone-rod 
dystrophy 70% • Loss of central vision & color vision

• Abnormal fundoscopic exam

Neurologic findings. In adult-onset disease (age >30 years), cerebellar ataxia (manifesting as difficulty with 
walking, manual dexterity, and speech) is the most common clinical feature and is often the first reported 
manifestation (see Genotype-Phenotype Correlations). Affected individuals often then develop more extensive 
neurologic deficits, dysarthria, dysphagia, hypoacusis (hearing loss), and eye movement abnormalities (slow 
ocular saccades, staring). Slowing of ocular saccades may progress to frank ophthalmoplegia.

Involvement of the corticospinal tracts, resulting in brisk tendon reflexes and spasticity, may become evident as 
the disease progresses.

Cognitive decline and psychosis have been reported [Benton et al 1998]. Neuropsychiatric testing of some 
individuals has revealed selective deficits in social cognition [Sokolovsky et al 2010].

Retinal degeneration. The retinal degeneration is a progressive cone-rod dystrophy that may result in total 
blindness [To et al 1993, Aleman et al 2002, Ahn et al 2005, Hugosson et al 2009].

In adolescent- or young adult-onset disease (age <30 years), profound visual loss can be accompanied by 
minimal ophthalmoscopic findings and minimal ataxia [Thurtell et al 2009] (see Genotype-Phenotype 
Correlations). The onset of cone-rod dystrophy is often characterized by hemeralopia (inability to see clearly in 
bright light), photophobia (extreme sensitivity to light), decreased central visual acuity, and abnormalities in the 
tritan (blue-yellow) axis on detailed color vision testing [Miller et al 2009]. As cone function decreases over time, 
central visual acuity decreases to 20/200 (legally blind) and central scotomas develop; more prominent macular 
changes appear (see Figure 1), and all color discrimination is lost. Eventually all vision is lost.
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Early signs of cone-rod dystrophy are subtle granular changes in the macula. Electroretinogram is consistently 
abnormal early in the disease course, showing a decrease in the photopic (cone) response initially, followed by a 
decrease in the scotopic (rod) response [Miller et al 2009].

In classic adult-onset disease (age >40 years), vision loss from retinal degeneration typically follows the onset of 
ataxia (sometimes many years to decades later) and gradually declines, seldom progressing to total blindness 
[Miller et al 2009].

Infantile- or Early Childhood-Onset SCA7
In infancy or early childhood disease, progression is always more rapid and aggressive than in adults. In infants, 
the clinical diagnosis may be elusive because ataxia and visual loss are not obvious; failure to thrive and loss of 
motor milestones may be the earliest findings. Other findings include progressive hypotonia, poor feeding, 
dysphagia, and congestive heart failure [Babovic-Vuksanovic et al 1998, Benton et al 1998]. Indeed, with rapid 
multisystem failure (including cerebellar and brain stem degeneration and other organ systems including lungs, 
heart, and kidneys), retinal degeneration and related vision loss may not be evident.

Affected infants usually die within months of initial presentation and never survive into early childhood 
[Ansorge et al 2004], a distinctly different clinical course from adult-onset SCA7, in which other organ system 
involvement does not occur (see Genotype-Phenotype Correlations).

Pathology. Neuronal loss, loss of myelinated fibers, and gliosis are observed in the cerebellum (especially 
Purkinje cells); the inferior olivary, dentate, and pontine nuclei; and to a lesser extent in the cerebral cortex, basal 
ganglia, thalamus, and midbrain [Rüb et al 2008, Seidel et al 2012].

Genotype-Phenotype Correlations
A correlation between CAG repeat sizes and disease severity exists: the longer the CAG repeat, the earlier the age 
of onset and the more severe and rapidly progressive the disease.

• Infantile onset may be associated with CAG repeat sizes ranging from 200 to 400; however, technical 
limitations of genetic testing utilizing PCR amplification of the ATXN7CAG repeat region that often 
underestimate the repeat expansion size may report a CAG repeat size of fewer than 150.

• Childhood onset is usually associated with CAG repeat sizes greater than 100.
• Juvenile onset is often associated with CAG repeat sizes 60-100.

A correlation between CAG repeat size and initial clinical manifestation exists [Johansson et al 1998]:

• CAG repeat sizes greater than 59 are typically associated with adolescent or young-adult onset (age <30 
years) and visual impairment as the initial manifestation.

• CAG repeat sizes smaller than 59 are often associated with adult onset (age >30 years) and cerebellar 
findings as the initial manifestation.

Despite observations correlating CAG repeat length with age of onset, disease severity, and course, CAG repeat 
size cannot provide sufficient predictive value for clinical prognosis within the classic adult-onset CAG repeat 
size range of 38 to 50 repeats [Andrew et al 1997].

Reports of pathogenic (age-related reduced-penetrance) repeats include the following:

• A woman with 34 CAG repeats had "very mild symptoms" at age 65 years [Nardacchione et al 1999].
• An individual with 35 CAG repeats was symptomatic [Koob et al 1998], in contrast to asymptomatic 

adults with 35 CAG repeats described by David et al [1998] and Stevanin et al [1998].
• An individual with 36 CAG repeats developed relatively mild symptoms at age 63 years [Nardacchione et 

al 1999].
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Penetrance
See Genotype-Phenotype Correlations for CAG repeat sizes associated with age-related reduced penetrance.

Anticipation
In families with a pathogenic (full-penetrance) CAG repeat expansion, the repeat size tends to expand with 
transmission to successive generations, with more marked expansions seen in affected offspring of affected males 
[Gouw et al 1998]. This explains, at the genetic level, the marked anticipation seen in families with SCA7, now 
regarded as the most unstable of all CAG repeat disorders.

Anticipation in a family may be so dramatic that a child may be diagnosed with what is thought to be an 
unrelated neurodegenerative disease years before a parent or grandparent with pathogenic CAG repeat 
expansion becomes symptomatic [van de Warrenburg et al 2001, Ansorge et al 2004].

Repeat contraction has not been reported.

Figure 1. Funduscopic photo shows extreme macular degeneration of late-stage SCA7.
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Nomenclature
Terms used in the past to designate SCA7 include olivopontocerebellar ataxia (OPCA) type III and ADCA type 
II.

Prevalence
The prevalence is fewer than 1:300,000. In several studies, SCA7 represented 2% of all SCAs [Filla et al 2000, 
Storey et al 2000].

SCA7 occurs predominantly in two racial population groups: northern Europeans and Africans. Indeed, SCA7 is 
the only repeat expansion disease, with the exception of Huntington disease-like 2 (HDL2), with a large number 
of affected individuals of African racial ancestry. For this reason, a substantial fraction of individuals with SCA7 
in the United States are of African racial ancestry. Worldwide, SCA7 is seen in North America, Europe, Eurasia, 
Australia, South Africa, and South America.

As a result of a founder effect in Mexico dating back to the colonial era, a very large concentration of individuals 
with SCA7 have been ascertained in the state of Veracruz in Mexico, with well over 150 documented affected 
individuals.

Genetically Related (Allelic) Disorders
No phenotypes other than those described in this GeneReview chapter have been associated with pathogenic 
variants in ATXN7.

Differential Diagnosis
While many of the neurologic and pathologic findings of the other spinocerebellar ataxias (SCAs) overlap with 
SCA7, retinal degeneration is the distinguishing feature of SCA7 (see Hereditary Ataxia Overview).

Table 3. Disorders with Retinal Degeneration in the Differential Diagnosis of Spinocerebellar Ataxia Type 7

Gene(s) Disorder MOI Eye Findings Neurologic & 
Pathologic Findings Distinguishing Features

CRX Cone-rod dystrophy 2 
(OMIM 120970) AD

Impaired color 
vision; central 
scotoma

No neurologic 
findings No neurologic findings

MT-ND1
MT-ND4
MT-ND6 1

Leber hereditary optic 
neuropathy Mat

Impaired color 
vision; central 
scotoma

No neurologic 
findings Usually midlife presentation

OPA3
Costeff syndrome (3-
methylglutaconic aciduria 
type 3)

AR Bilateral optic 
atrophy

Chorea, spastic 
paraparesis, mild 
ataxia

• Optic atrophy in 
childhood (age <10 
yrs)

• Common in persons 
of Iraqi Jewish origin 
due to founder variant

WFS1 
CISD2

Wolfram syndrome
(See WFS1 Wolfram 
Syndrome Spectrum 
Disorder.)

AR Bilateral optic 
trophy

Ataxia, diabetes 
mellitus/insipidus, 
hearing loss

Childhood-onset diabetes 
mellitus & optic atrophy

AD = autosomal dominant; AR = autosomal recessive; Mat = maternal; MOI = mode of inheritance
1. Three common mtDNA pathogenic variants in the listed genes account for 90%-95% of Leber hereditary optic neuropathy (LHON). 
Pathogenic variants in other mitochondrial genes (MT-ND2, MT-ND4L, and MT-ND5) are also known to be associated with LHON.
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Management

Evaluations Following Initial Diagnosis
To establish the extent of disease and needs in an individual diagnosed with spinocerebellar ataxia type 7 (SCA7) 
of adolescent or adult onset, the evaluations summarized in Table 4 (if not performed as part of the evaluation 
that led to the diagnosis) are recommended.

Table 4. Recommended Evaluations Following Initial Diagnosis of SCA7: Adolescent or Adult Onset

System/Concern Evaluation Comment

Neurologic

Neurologist assessment for cerebellar motor 
dysfunction (gait & postural ataxia, 
dysmetria, dysdiadochokinesis, tremor, 
dysarthria, nystagmus, saccades & smooth 
pursuit)

Use standardized scale to establish baseline for ataxia 
(SARA, ICARS, or BARS). 1

UMN &/or LMN dysfunction (weakness, 
spasticity, Babinski signs, hyperreflexia, 
amyotrophy, fasciculations)

Since most exhibit some corticospinal tract 
involvement, comprehensive assessment of motor & 
sensory function recommended for all affected 
persons

Refer to neuromuscular clinic (OT/PT / 
rehab specialist).

Assess gross motor & fine motor skills, gait, 
ambulation, need for adaptive devices, PT, &OT.

Ophthalmologic 
involvement Complete eye exam

Incl:

• BCVA
• Extraocular movement
• Refractive error
• Color vision testing
• Full-field ERG
• Spectral-domain OCT

Speech For those w/dysarthria: speech/language eval Consider involving certified practitioner of speech/
language pathology.

Feeding

For those w/frequent choking or severe 
dysphagia, assess:

• Nutritional status;
• Aspiration risk.

Consider involving gastroenterology/nutrition/
feeding team.

Respiratory
For those w/respiratory symptoms or 
muscular involvement: obtain pulmonary 
function tests.

Consider involving pulmonary specialist / respiratory 
therapist.

Bladder 
function

History of spastic bladder symptoms: 
urgency, frequency, difficulty voiding

• Referral to urologist
• Consider urodynamic eval.

Restless legs 
syndrome

Obtain comprehensive history w/emphasis 
on triggering & relieving factors.

Consider referral to specialist w/experience in caring 
for individuals w/SCA7.

Chronic pain A comprehensive history & physical & 
neurologic exam must be performed.

Consider referral to specialist (e.g., pain clinic or pain 
service).
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Table 4. continued from previous page.

System/Concern Evaluation Comment

Cognitive/ 
Psychiatric

Assess for cognitive dysfunction assoc w/
cerebellar cognitive & affective syndrome 
(executive function, language processing, 
visuospatial / visuoconstructional skills, 
emotion regulation)

Consider use of:

• CCAS scale 2 to evaluate cognitive & 
emotional involvement;

• Psychiatrist, psychologist, neuropsychologist if 
needed.

Family support 
& resources

Consider individual’s disease severity & 
ability to receive regular care & support from 
family.

Assess need for:

• Community or online resources;
• Social work involvement for caregiver support;
• Home nursing referral.

Genetic 
counseling By genetics professionals 3

To inform affected persons & their families re nature, 
MOI, & implications of SCA7 to facilitate medical & 
personal decision making

BARS = Brief Ataxia Rating Scale; BCVA = best-corrected visual acuity; CCAS = cerebellar cognitive affective syndrome; ERG = 
electroretinogram; ICARS = International Co-operative Ataxia Rating Scale; LMN = lower motor neuron; MOI = mode of inheritance; 
OCT = optical coherence tomography; OT = occupational therapy; PT = physical therapy; SARA = Scale for the Assessment and 
Rating of Ataxia; UMN = upper motor neuron
1. Bürk & Sival [2018]
2. Hoche et al [2018]
3. Medical geneticist, certified genetic counselor, or certified advanced genetic nurse

Treatment of Manifestations
Management of affected individuals remains supportive, as no known therapy to delay or halt the progression of 
the disease exists.

Table 5. Treatment of Manifestations of SCA 7: Adolescent or Adult Onset

Manifestation/
Concern Treatment Considerations/Other

Cerebellar ataxia

PT/OT

• PT (balance exercises, gait training, muscle strengthening) to 
maintain mobility & function 1

• OT to optimize ADLs (incl use of adaptive devices, e.g., weighted 
eating utensils & dressing hooks)

• Consider adaptive devices to maintain/improve independence in 
mobility (e.g., canes, walkers, motorized chairs).

• Inpatient rehab w/OT/PT may improve ataxia & functional 
abilities. 2, 3

• Weight control to avoid obesity
• Home adaptations to prevent falls (e.g., grab bars, raised toilet 

seats) & improve mobility (e.g., ramps to accommodate motorized 
chairs)

Pharmacologic treatment
• Therapies intended to ↓ symptoms work variably well in different 

individuals.
• Most commonly used drugs: amantadine, buspirone, riluzole

TMS This treatment modality is still being evaluated, w/most promising initial 
results obtained w/cerebellar repetitive TMS.
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Table 5. continued from previous page.

Manifestation/
Concern Treatment Considerations/Other

UMN involvement 
(spasticity) Pharmacologic treatment

Consider pharmacologic treatment of generalized spasticity w/oral 
medications (usually in this order due to the profile of side effects & better 
tolerance): baclofen, tizanidine, gabapentin, clonazepam, dantrolene 
sodium, diazepam

LMN involvement 
(weakness) Mainly supportive Braces, orthotics, PT

Ophthalmologic 
involvement Use of low vision aids Consultation w/agencies for visually impaired

Dysarthria Speech/language therapy Consider alternative communication methods as needed (e.g., writing pads 
& digital devices).

Dysphagia
Feeding therapy programs to 
improve nutrition & dysphagia, & ↓ 
risk of aspiration

Video esophagram may help define best food consistency.

Weight Nutrition assessment

• Consider nutritional & vitamin supplementation to meet dietary 
needs.

• Avoid obesity (which can exacerbate difficulties with ambulation & 
mobility).

Bladder 
dysfunction Pharmacologic treatment

• If physical rehab or biofeedback do not remedy problem, consider 
anticholinergic drugs for overactive bladder.

• Anticholinergic agents are also indicated for neurogenic bladder.
• Botulinum toxin injections should be reserved for severe or 

unresponsive bladder dysfunction.

Restless legs 
syndrome Pharmacologic treatment Levodopa or dopamine agonist

Chronic pain Requires specialist eval & 
management Refer to pain clinic or pain specialist.

Cognitive/ 
Psychiatric

Pharmacologic treatment Standard treatment for psychiatric manifestations (e.g., depression, anxiety, 
& psychosis)

Psychotherapy / 
neuropsychological rehab

Consider cognitive & behavioral therapy, incl Goal Management 
Training®. 4

ADLs = activities of daily living; LMN = lower motor neuron; OT = occupational therapy/therapist; PT = physical therapy/therapist; 
TMS = transcranial magnetic stimulation; UMN = upper motor neuron
1. Martineau et al [2014]
2. Zesiewicz et al [2018]
3. van de Warrenburg et al [2014]
4. Ruffieux et al [2017]
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Surveillance
Table 6. Recommended Surveillance for Individuals with SCA7

System/Concern Evaluation Frequency

Neurologic

• Neurologic assessment for progression of ataxia; UMN or 
LMN signs; dystonia & parkinsonism; autonomic dysfunction

• Monitor ataxia progression w/standardized scale (SARA, 
ICARS, or BARS). 1

Annually; more often for an acute 
exacerbation

Physiatry; OT/PT assessment of mobility; self-help skills as they 
relate to ataxia, spasticity, weakness

Dysarthria Assess need for alternative communication method or speech 
therapy. Per symptom progression

Dysphagia Assess aspiration risk & feeding methods.

Retinopathy Exam by ophthalmologist for evidence of cone-rod dystrophy: BCVA, 
color vision testing, visual field testing, ERG

Every 3-5 yrs or as needed based on 
concerns re visual acuity, visual field 
deficits, &/or color vision (as an indicator 
of cone function)

Cognitive/ 
Psychiatric

Evaluate mood, signs of psychosis, cognitive complaints to identify 
need for pharmacologic & psychotherapeutic interventions.

Per symptom progression & development 
of psychiatric symptoms

Family support/ 
resources

Provide various options for affected persons & their families, ranging 
from joining patient support groups (e.g., National Ataxia 
Foundation, which has local chapters throughout the US) to social 
work consultation.

Per symptom progression

BARS = Brief Ataxia Rating Scale; BCVA = best-corrected visual acuity; ERG = electroretinogram; ICARS = International Co-operative 
Ataxia Rating Scale; LMN = lower motor neuron; OT = occupational therapy; PT = physical therapy; SARA = Scale for the Assessment 
and Rating of Ataxia; UMN = upper motor neuron
1. Bürk & Sival [2018]

Agents/Circumstances to Avoid
Avoid drinking alcoholic beverages, as alcohol intake can further impair cerebellar function, especially if 
excessive.

Avoid foods identified by a registered dietician as potentially causing dizziness or disorientation.

Evaluation of Relatives at Risk
See Genetic Counseling for issues related to testing of at-risk relatives for genetic counseling purposes.

Therapies Under Investigation
Ongoing clinical trials for SCA7 include a study of:

• Troriluzole in adults as a treatment for ataxia in the United States (ClinicalTrials.gov: NCT03701399);
• Riluzole in adults as a treatment for ataxia in Italy (ClinicalTrials.gov: NCT03660917).

Ionis Pharmaceuticals™ is developing an antisense oligonucleotide for dosage reduction of ataxin-7 in the retina 
and brain, as a preclinical trial of this strategy was found to be an effective treatment for retinal degeneration in 
an SCA7 mouse model [Niu et al 2018].

Search ClinicalTrials.gov in the US and EU Clinical Trials Register in Europe for access to information on 
clinical studies for a wide range of diseases and conditions.
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Genetic Counseling
Genetic counseling is the process of providing individuals and families with information on the nature, mode(s) of 
inheritance, and implications of genetic disorders to help them make informed medical and personal decisions. The 
following section deals with genetic risk assessment and the use of family history and genetic testing to clarify genetic 
status for family members; it is not meant to address all personal, cultural, or ethical issues that may arise or to 
substitute for consultation with a genetics professional. —ED.

Mode of Inheritance
Spinocerebellar ataxia type 7 (SCA7) is inherited in an autosomal dominant manner.

Risk to Family Members
Parents of a proband

• Most individuals diagnosed with SCA7 have an affected parent. Note: Anticipation in a family may be so 
dramatic that a child may be diagnosed with SCA7 years before a parent or grandparent with pathogenic 
CAG repeat expansion becomes symptomatic [van de Warrenburg et al 2001, Ansorge et al 2004].

• A proband with SCA7 may have the disorder as the result of expansion of a pathogenic reduced-
penetrance CAG repeat (34-36 CAG repeats) or a mutable normal CAG repeat (28-33 CAG repeats) 
inherited from an unaffected parent.

• If neither of the parents of the proband is known to have SCA7, recommendations for the evaluation of 
parents include physical examination and consideration of ATXN7 molecular genetic testing.

• The family history of some individuals diagnosed with SCA7 may appear to be negative because of failure 
to recognize the disorder in family members, early death of the parent before the onset of manifestations, 
or late onset of the disease in the affected parent. Therefore, an apparently negative family history cannot 
be confirmed unless appropriate molecular genetic testing has been performed on the parents of the 
proband.

Sibs of a proband. The risk to the sibs of a proband depends on the clinical/genetic status of the parents:

• If a parent of the proband is affected and/or is known to have an abnormal CAG repeat, the risk to each 
sib of inheriting the CAG repeat expansion is 50%. Pathogenic full-penetrance CAG repeat expansions 
tend to expand on transmission from parent to offspring (more marked expansions are seen when the 
transmitting parent is male) and often result in an earlier age of onset and more severe disease 
manifestations in offspring (see Anticipation).

• Clinical presentation in sibs who inherit an abnormal CAG repeat usually correlates with their CAG 
repeat size: the longer the CAG repeat, the earlier the age of onset and the more severe and rapidly 
progressive the disease (see Genotype-Phenotype Correlations).

• If the parents of a proband are clinically unaffected but their genetic status is unknown, sibs are still 
presumed to be at increased risk for SCA7 because of the possibility of late onset of SCA7 in a 
heterozygous parent.

Offspring of a proband

• Each child of an affected individual has a 50% chance of inheriting the CAG repeat expansion.
• Pathogenic full-penetrance CAG repeat expansions tend to expand on transmission from parent to 

offspring (more marked expansions are seen when the transmitting parent is male) and often result in an 
earlier age of onset and more severe disease manifestations in offspring (see Anticipation).
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Other family members. The risk to other family members depends on the genetic status of the proband's 
parents: if a parent has the CAG repeat expansion, the parent's family members are at risk.

Related Genetic Counseling Issues
Note: If neither parent of a proband with SCA7 has a CAG repeat expansion, nonmedical explanations including 
alternate paternity or maternity (e.g., with assisted reproduction) and undisclosed adoption could also be 
explored.

Family planning

• The optimal time for determination of genetic risk and discussion of the availability of prenatal/
preimplantation genetic testing is before pregnancy.

• It is appropriate to offer genetic counseling (including discussion of potential risks to offspring and 
reproductive options) to young adults who are affected or at risk.

At-risk individuals. The age of onset, severity, specific manifestations, and progression of the disease are 
variable and cannot be reliably predicted by the family history or molecular genetic testing.

Predictive testing (i.e., testing of asymptomatic at-risk individuals)

• Predictive testing for at-risk relatives is possible once molecular genetic testing has identified a CAG 
repeat expansion in an affected family member.

• Potential consequences of such testing (including but not limited to socioeconomic changes and the need 
for long-term follow up and evaluation arrangements for individuals with a positive test result) as well as 
the capabilities and limitations of predictive testing should be discussed in the context of formal genetic 
counseling prior to testing.

Predictive testing in minors (i.e., testing of asymptomatic at-risk individuals age <18 years)

• For asymptomatic minors at risk for adult-onset conditions for which early treatment would have no 
beneficial effect on disease morbidity and mortality, predictive genetic testing is considered inappropriate, 
primarily because it negates the autonomy of the child with no compelling benefit. Further, concern exists 
regarding the potential unhealthy adverse effects that such information may have on family dynamics, the 
risk of discrimination and stigmatization in the future, and the anxiety that such information may cause.

• For more information, see the National Society of Genetic Counselors position statement on genetic 
testing of minors for adult-onset conditions and the American Academy of Pediatrics and American 
College of Medical Genetics and Genomics policy statement: ethical and policy issues in genetic testing 
and screening of children.

In a family with an established diagnosis of SCA7, it is appropriate to consider testing of symptomatic 
individuals regardless of age.

Prenatal Testing and Preimplantation Genetic Testing
Once the ATXN7 CAG repeat expansion has been identified in an affected family member, prenatal testing for a 
pregnancy at increased risk and preimplantation genetic testing are possible. (Note: While the prenatal finding of 
a CAG repeat expansion cannot be used to accurately predict onset, severity, specific manifestation, or rate of 
progression of SCA7, disease-causing alleles longer than 59 CAG repeats usually result in onset before age 30 
years.)

Differences in perspective may exist among medical professionals and within families regarding the use of 
prenatal testing. While most centers would consider use of prenatal testing to be a personal decision, discussion 
of these issues may be helpful.
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Resources
GeneReviews staff has selected the following disease-specific and/or umbrella support organizations and/or registries 
for the benefit of individuals with this disorder and their families. GeneReviews is not responsible for the 
information provided by other organizations. For information on selection criteria, click here.

• NCBI Genes and Disease
Spinocerebellar ataxia

• Ataxia UK
United Kingdom
Phone: 0800 995 6037; +44 (0) 20 7582 1444 (from abroad)
Email: help@ataxia.org.uk
ataxia.org.uk

• euro-ATAXIA (European Federation of Hereditary Ataxias)
United Kingdom
Email: ageorgousis@ataxia.org.uk
euroataxia.org

• National Ataxia Foundation
Phone: 763-553-0020
Email: naf@ataxia.org
ataxia.org

• Spanish Ataxia Federation (FEDAES)
Spain
Phone: 601 037 982
Email: info@fedaes.org
fedaes.org

• CoRDS Registry
Sanford Research
Phone: 605-312-6300
CoRDS Registry

Molecular Genetics
Information in the Molecular Genetics and OMIM tables may differ from that elsewhere in the GeneReview: tables 
may contain more recent information. —ED.

Table A. Spinocerebellar Ataxia Type 7: Genes and Databases

Gene Chromosome Locus Protein Locus-Specific 
Databases

HGMD ClinVar

ATXN7 3p14.1 Ataxin-7 ATXN7 database ATXN7 ATXN7

Data are compiled from the following standard references: gene from HGNC; chromosome locus from OMIM; protein from UniProt. 
For a description of databases (Locus Specific, HGMD, ClinVar) to which links are provided, click here.

Table B. OMIM Entries for Spinocerebellar Ataxia Type 7 (View All in OMIM)

164500 SPINOCEREBELLAR ATAXIA 7; SCA7
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Table B. continued from previous page.

607640 ATAXIN 7; ATXN7

Molecular Pathogenesis
ATXN7 encodes ataxin-7, a predominantly nuclear protein that shuttles between the nucleus and cytoplasm. 
Ataxin-7 is a core component of a transcription co-activator complex called STAGA [Garden & LaSpada 2008]. 
Ataxin-7 also has a cytoplasmic role in stabilizing microtubules [Nakamura et al 2012]. The normal distribution 
of ataxin-7 in human brain and retina has been described [Cancel et al 2000].

Mechanism of disease causation. Gain of function as a result of a CAG expansion in ATXN7

Table 7. ATXN7 Technical Considerations

Technical Issue Comment [Reference]

Sequence of repeat CAG

Methods to detect expanded 
allele (See Table 8.) PCR w/fragment analysis, triplet-primed PCR, & Southern blotting

Somatic instability
Alleles w/abnormal number of CAG repeats may display somatic instability of the repeat, appearing as 
"smeared" expanded alleles w/multiple distinct expansion alleles on PCR or Southern blot analysis [Gu 
et al 2000, Katagiri et al 2015].

Germline instability The CAG repeat size tends to expand w/transmission to successive generations, w/more marked 
expansions seen in affected offspring of affected males [Gouw et al 1998].

Methods to characterize ATXN7 CAG repeats. Because of the technical challenges of detecting and sizing 
ATXN7 CAG repeat expansions (see Table 7), multiple methods may be needed to rule out or detect an 
expanded allele (see Table 8). Repeats up to about 100 CAG may be detected by traditional PCR. However, 
detection of apparent homozygosity for a normal CAG repeat does not rule out the presence of an expanded 
CAG repeat; thus, testing by triplet-primed PCR (TP-PCR) or Southern blotting is required.

In addition, somatic and germline instability of expanded repeats must be considered.
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Table 8. Methods to Characterize ATXN7 CAG Repeats

Interpretation of CAG Repeat 
Number

Expected Results by Method

Conventional PCR Triplet-Primed PCR 1 Expanded Repeat Analysis 2

Normal, uncertain, mutable 
normal, reduced penetrance: 
<19-36 rpts

Detected 3 See footnote 1.
Expansions detected, & repeat size 
can be approximated. 7, 8

Pathogenic (full penetrance): 
37-~460 rpts Detected up to ~100 CAG 4 Expansions detected, but repeat 

size cannot be determined. 5, 6

1. The design of a triplet-primed PCR (TP-PCR) assay may include conventional PCR primers to size normal repeats and detect 
expanded repeats in a single assay. The TP-PCR assay itself does not determine repeat size, even alleles in the normal range.
2. Methods to detect and approximate the size of expanded repeats include long-range PCR sized by gel electrophoresis and Southern 
blotting. The upper limit of repeat size detected will vary by assay design, laboratory, sample, and/or patient as a result of competition 
by the normal allele during amplification.
3. Detection of an apparently homozygous repeat does not rule out the presence of an expanded CAG repeat; thus, testing by TP-PCR 
or expanded repeat analysis is required to detect a repeat expansion.
4. The upper limit of repeat size detected will vary by assay design, laboratory, sample, and/or patient as a result of competition from 
the normal allele during amplification.
5. TP-PCR for the CAG repeat expansion has been described [Cagnoli et al 2006].
6. Repeats at the lower end of this range may not show the characteristic stutter pattern that indicates an expanded repeat [Cagnoli et al 
2006].
7. Southern blotting for the CAG repeat expansion has been described [Benton et al 1998].
8. Precise sizing of repeats is not necessary, as clinical utility for determining the exact repeat number has not been demonstrated.

Table 9. Notable ATXN7 Pathogenic Variants

Reference Sequences DNA Nucleotide
Change

Predicted
Protein Change Repeat Range [Reference]

NM_000333.3 
NP_000324.1

c.89_91AGC[7_27] p.Gln38[7_27] Normal [David et al 1997, Benton et al 1998]

c.89_91AGC[28_33] p.Gln38[28_33] Mutable normal [Lebre et al 2003, Mittal et al 2005]

c.89_91AGC[34_36] p.Gln38[34_36] Pathogenic reduced penetrance [David et al 1998, Koob et al 1998, 
Stevanin et al 1998, Nardacchione et al 1999]

c.89_91AGC[37_~460] p.Gln38[37_~460] Pathogenic full penetrance [David et al 1997, Benton et al 1998, 
Michalik et al 2004]

Variants listed in the table have been provided by the author. GeneReviews staff have not independently verified the classification of 
variants.
GeneReviews follows the standard naming conventions of the Human Genome Variation Society (varnomen.hgvs.org). See Quick 
Reference for an explanation of nomenclature.
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