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Ataxia with oculomotor apraxia

Description 

Ataxia with oculomotor apraxia is a condition characterized by problems with movement 
that worsen over time. The hallmark of this condition is poor coordination and balance (
ataxia), which is often the first symptom. Most affected people also have oculomotor 
apraxia, which makes it difficult to move their eyes side-to-side. People with oculomotor 
apraxia have to turn their head to see things in their side (peripheral) vision.

There are several types of ataxia with oculomotor apraxia, the most common of which 
are types 1, 2, and 4. The types are very similar but are caused by mutations in different 
genes.

Type 1 begins around age 4. In addition to ataxia and oculomotor apraxia, affected 
individuals can have involuntary jerking movements (chorea) or muscle twitches (
myoclonus); these movement problems tend to disappear over time. Individuals with 
this type may also develop muscle wasting in their hands and feet, which further impairs 
movement. As in all forms of ataxia with oculomotor apraxia, nearly all people with type 
1 develop nerve abnormalities (neuropathy). Neuropathy impairs reflexes and leads to 
limb weakness and an inability to sense vibrations. Many individuals with ataxia with 
oculomotor apraxia require wheelchair assistance, typically 10 to 15 years after the start 
of movement problems.

People with some types of ataxia with oculomotor apraxia may have characteristic blood 
abnormalities. Individuals with type 1 tend to have reduced amounts of a protein called 
albumin, which transports molecules in the blood. The shortage of albumin likely results 
in elevated levels of cholesterol circulating in the bloodstream. Increased cholesterol 
levels raise a person's risk of developing heart disease.

Ataxia with oculomotor apraxia type 2 usually begins around age 15. As in type 1, 
affected individuals may have chorea or myoclonus, although these movement 
problems persist throughout life in type 2. Neuropathy is also common in this type.

A key feature of ataxia with oculomotor apraxia type 2 is high amounts of a protein 
called alpha-fetoprotein (AFP) in the blood. (Raised levels of this protein are normally 
seen in the bloodstream of pregnant women.) Individuals with type 2 may also have 
high amounts of a protein called creatine phosphokinase (CPK) in their blood. This 
protein is normally found primarily in muscle tissue. The effect of abnormally high levels 
of AFP or CPK in people with ataxia with oculomotor apraxia type 2 is unknown. 
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Although individuals with type 2 usually have normal albumin levels, cholesterol may be elevated.

Ataxia with oculomotor apraxia type 4 begins around age 4. In addition to ataxia and 
oculomotor apraxia, individuals with this type typically develop dystonia, which is 
involuntary, sustained muscle tensing that causes unusual positioning of body parts. 
Dystonia can be the first feature of the condition, and it tends to disappear gradually 
over time. Muscle wasting in the hands and feet and neuropathy are also common in 
individuals with type 4.

In ataxia with oculomotor apraxia type 4, albumin levels can be low, and cholesterol or 
AFP can be elevated. However, the amounts of these molecules are normal in many 
affected individuals.

Intelligence is usually not affected by ataxia with oculomotor apraxia, but some people 
with the condition have intellectual disability.

Frequency 

Ataxia with oculomotor apraxia is a rare condition. Types 1 and 4 are most frequent in 
Portugal, and type 1 is also found in Japan. Type 2 is estimated to occur in 1 in 900,000 
individuals worldwide. Type 3 has been found in only one family.

Causes 

Mutations in the APTX, SETX, or PNKP gene cause ataxia with oculomotor apraxia 
types 1, 2, or 4, respectively. Mutations in another gene cause ataxia with oculomotor 
apraxia type 3.

The APTX, SETX, and PNKP genes provide instructions for making proteins that are 
involved in repairing damaged DNA. Mutations in any of these genes reduce the 
amount of functional protein produced from that gene. This shortage prevents the 
efficient repair of DNA damage, which leads to the accumulation of broken DNA strands.
 DNA breaks may be caused by potentially harmful molecules (called reactive oxygen 
species) produced during normal cellular functions, natural and medical radiation, or 
other environmental exposures. They may also occur when chromosomes exchange 
genetic material in preparation for cell division. DNA damage that is not repaired makes 
the cell unstable and can lead to cell death. It is thought that cell death has a particularly 
severe effect in the brain because the nervous system does not replace nerve cells that 
have been lost. The part of the brain involved in coordinating movements (the 
cerebellum) is especially at risk. It is thought that the loss of brain cells in the 
cerebellum causes the movement problems characteristic of ataxia with oculomotor 
apraxia. 

Learn more about the genes associated with Ataxia with oculomotor apraxia 
 
• APTX 

• PNKP 

https://medlineplus.gov/genetics/gene/aptx/
https://medlineplus.gov/genetics/gene/setx/
https://medlineplus.gov/genetics/gene/pnkp/
https://medlineplus.gov/genetics/gene/aptx/
https://medlineplus.gov/genetics/gene/pnkp/
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• SETX 
 

Additional Information from NCBI Gene: 
 
• PIK3R5 

• XRCC1 

Inheritance 

All types of this condition are inherited in an autosomal recessive pattern, which means 
both copies of the gene in each cell have mutations. The parents of an individual with 
an autosomal recessive condition each carry one copy of the mutated gene, but they 
typically do not show signs and symptoms of the condition.

Other Names for This Condition 
 
• Adult onset ataxia with oculomotor apraxia 

• EAOH 

• Early-onset ataxia with ocular motor apraxia and hypoalbuminemia 

• SCAN2 

• SCAR1 

• Spinocerebellar ataxia with axonal neuropathy type 2 

• Spinocerebellar ataxia, recessive, non-Friedreich type 1 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Ataxia - oculomotor apraxia type 4 (https://www.ncbi.nlm.

nih.gov/gtr/conditions/C4225397/) 

• Genetic Testing Registry: Ataxia with oculomotor apraxia type 3 (https://www.ncbi.nl
m.nih.gov/gtr/conditions/C3554690/) 

• Genetic Testing Registry: Ataxia, early-onset, with oculomotor apraxia and 
hypoalbuminemia (https://www.ncbi.nlm.nih.gov/gtr/conditions/C1859598/) 

• Genetic Testing Registry: Spinocerebellar ataxia, autosomal recessive, with axonal 
neuropathy 2 (https://www.ncbi.nlm.nih.gov/gtr/conditions/C1853761/) 
 

Genetic and Rare Diseases Information Center 
 
• Ataxia-oculomotor apraxia 3 (https://rarediseases.info.nih.gov/diseases/13112/index

) 

https://medlineplus.gov/genetics/gene/setx/
https://www.ncbi.nlm.nih.gov/gene/23533
https://www.ncbi.nlm.nih.gov/gene/7515
https://www.ncbi.nlm.nih.gov/gtr/conditions/C4225397/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3554690/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1859598/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1859598/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1853761/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1853761/
https://rarediseases.info.nih.gov/diseases/13112/index
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• Ataxia-oculomotor apraxia type 1 (https://rarediseases.info.nih.gov/diseases/9283/in
dex) 

• Ataxia-oculomotor apraxia type 4 (https://rarediseases.info.nih.gov/diseases/13111/i
ndex) 

• Spinocerebellar ataxia with axonal neuropathy type 2 (https://rarediseases.info.nih.g
ov/diseases/12860/index) 
 

Patient Support and Advocacy Resources 
 
• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 

 

Clinical Trials 
 
• ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Ataxia with oculomotor 

apraxia%22) 
 

Catalog of Genes and Diseases from OMIM 
 
• ATAXIA, EARLY-ONSET, WITH OCULOMOTOR APRAXIA AND 

HYPOALBUMINEMIA; EAOH (https://omim.org/entry/208920) 

• SPINOCEREBELLAR ATAXIA, AUTOSOMAL RECESSIVE, WITH AXONAL 
NEUROPATHY 2; SCAN2 (https://omim.org/entry/606002) 

• ATAXIA-OCULOMOTOR APRAXIA 3; AOA3 (https://omim.org/entry/615217) 

• ATAXIA-OCULOMOTOR APRAXIA 4; AOA4 (https://omim.org/entry/616267) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28ataxia+with+oculomotor+apra

xia%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%
22last+1800+days%22%5Bdp%5D) 
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