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sequence, GAA, in the intron of the frataxin gene.[2] This 
repetition is found in the normal gene however, in FDRA 
patients this same repetition is amplified. A lack of functioning 
frataxin leads to oxidative stress and an accumulation of 
iron concentration. This build‑up of iron and free radicals 
may potentially be the cause of neurodegeneration in these 
patients. Another inherited ataxia is spinocerebellar ataxia, of 
which there are currently 25 known variants, each of which is 
caused by a different mutation.[3] Most of these mutations are 
also trinucleotide repeated sequences. AOA1 and AOA2 are 
caused by mutations on the aprataxin (APTX) and senataxin 
(SETX) gene, respectively.[1] APTX and SETX are genes, which 
encode for proteins involved in single strand DNA repair.[1]

Inherited ataxias are diagnosed mainly through DNA 
sequencing by the Sanger method. Other methods that can also 
be of diagnostic value are PCR analysis, MRI of the brain and 
spinal cord, motor and neurological examinations, and gait 
assessment. Currently, there is ongoing research into possible 
treatments for inherited ataxias although no viable treatments 
have yet been discovered. In this report, we present a case of a 
young male diagnosed with progressive AOA1, with a novel 
mutation on the APTX gene.

Case Report

This patient was a 17‑year‑old right‑handed male of Afghani 
descent who developed progressive ataxia. His symptoms first 

Introduction

Progressive ataxia is a neuromotor condition, the hallmark 
of degenerative ataxias. It is caused by neurodegeneration in 
the cerebellum and spinal cord, areas of the nervous system 
involved in regulating motor co‑ordination and movement. 
Ataxia is characterized by symptoms such as loss of muscle 
co‑ordination and balance as well as diminished fine motor 
skills. Ataxia is a rare condition that has been found to have 
a prevalence of 18.5 in 100,000.[1] There are many different 
types of degenerative ataxias, which are classified according to 
cause. One of these subgroups includes hereditary ataxias that 
are linked to genetic causes. These hereditary ataxias include 
Freidreich ataxia (FDRA), spinocerebellar ataxia, and ataxia 
with oculomotor apraxias types 1 (AOA1) and 2 (AOA2).[1]

FDRA is a recessive ataxia characterized by a mutation on 
chromosome 9q13.[2] It consists of a repeated trinucleotide 
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started at age 10 when he developed dysarthria with scanning 
of speech, and he began to lose his balance as well as the ability 
to co‑ordinate his movements. A former soccer player on his 
school team, he could no longer participate in the sport and in 
other athletic activities. He began to fall once or twice‑a‑day, 
and his typing and writing skills started to deteriorate due 
to lack of fine motor skills. In addition, he began to report 
difficulty in swallowing with frequent choking spells.

Born with no complications at birth, he started walking at 
10 months, said his first words at 12 months, ran at age 2, and 
rode a bike at age 5. He has 3 sisters and a brother who are 
all healthy. The family is consanguineous as his parents are 
first cousins.

At age 13, he had his first neurological assessment where he 
was found to have slow speech with low volume. He had a 
moderate amplitude kinetic tremor of both upper extremities 
with target dysmetria on finger‑nose‑finger testing, as well 
as heal‑knee‑shin testing and dysdiadochokinesis. He had 
a wide‑based, unsteady gait and was unable to stand with 
feet together for more than a few seconds. The rest of his 
neurological examination was unremarkable.

Investigations included complete blood count, serum 
electrolytes including calcium, magnesium, phosphorus, liver 
function tests, and a complete thyroid panel. An MRI of the 
brain revealed that he had an abnormal hypoplastic cerebellum 
as shown in Figure 1. Testing of somatosensory‑evoked 
potentials and brainstem auditory response were both normal. 
Nerve conduction studies and electromyography were also 
both normal. However, his visual evoked potential was found 
to be abnormal upon binocular and monocular testing due to 
a low amplitude response.

Genetic testing for FDRA and spinocerebellar ataxia (SCA1, 
SCA2, SCA3, SCA6, SCA7, SCA8, SCA17) were found to 
be negative. However, DNA sequencing for AOA1 showed 
a mutation on the APTX gene. The mutation consists of 
a homozygous deletion of thymine at position 12 of IVS4 
(IVS4‑12delT). This specific mutation on the APTX gene has 
never been reported in the medical literature. Molecular testing 
of his parents showed that both of them were heterozygous for 
the same mutation and as a result, did not manifest any of the 
symptoms of ataxia at the time. His mother and father were 49 
and 55 years of ages, respectively. His abnormal visual evoked 
potentials may be suggestive of ocular involvement, although 
it was not appreciated on history or physical examination.

Discussion

The APTX gene encodes for the single strand break DNA 
repair protein.[4,5] AOA1 is caused by a mutation on this 
gene.[6] The lack of functional APTX prevents the repair of 
breaks in DNA and has been shown to affect mitochondrial 
DNA to a great extent.[7] This mutation is located very close 
to the acceptor splice site of exon 5 and thus may result in the 
skipping of this exon during pre‑mRNA processing. This leads 
to oculomotor apraxia, a condition that is characterized by the 
inability to make side‑to‑side eye movements.[8] The literature 
has described various types of genetic mutations associated 

with the APTX gene leading to AOA1 including substitution, 
missense and splicing mutations;[9‑12] however, the IVS4‑12delT 
mutation has never been specifically reported. This may play 
a major role in the observed oculomotor symptoms and may 
also be the cause of the abnormal visual evoked potentials 
seen in our patient.

Although this patient had phenotypic manifestations of 
the disease because of being homozygous for the mutation, 
his parents did not display any abnormalities due to their 
heterozygosity. Although not relevant to this case specifically, 
in trinucelotide repeat diseases, phenotypic appearance 
could manifest much earlier in the next generation due to 
a phenomenon of genetic anticipation. Genetic anticipation 
occurs when a disease caused by a mutation manifests earlier 
in the offspring than in the parents.[13] Progressive ataxias 
caused by trinucleotide repeat expansions are quite rare in 
the general population. Not only are these conditions rare, 
the manifestations of the disease as well as their contributing 
mutations vary to a great extent. This has led to an increase in 
the incidence of different types of ataxias. Therefore, clinicians 
must take an active role in reporting any new mutations to the 
scientific community, as this may lead to the discovery of a 
new inherited ataxia.
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Figure 1: MRI Brainstem and C-Spine sagittal view T2 image 
showing moderate to severe cerebellar atrophy
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