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Early-Onset Ataxia with Oculo-Motor
Apraxia and Hypoalbuminemia — A
Rare Case Report from South Indian
Region

Abikumar Manivannan, Ramya Srinivasa Rangan, Rangasamy Krishnamoorthy,
Kiruthika Shivaraj’

Abstract:

Neurodegenerative diseases commonly manifest as progressive deterioration of neurological function
in varied forms. Damage to the cerebellum disrupts the coordination of limb and eye movements,
impairs balance, and decreases muscle tone. A 11-year-old male child born to consanguineous parents,
developmentally normal until five years of age, presented with a history of frequent falls while walking
and speech difficulty from the age of five years. On examination, bilateral ocular motor apraxia was seen
with an ataxic gait and slurred speech. All the other cerebellar signs were present. Magnetic resonance
imaging of the brain revealed severe cerebellar vermian hypoplasia with global cerebellar cortex atrophy.
Suspecting an inherited cause of ataxia, whole exome sequencing was done, which revealed a frameshift
mutation in the aprataxin gene with the diagnosis of Early-onset ataxia with oculomotor apraxia and
hypoalbuminemia (EAOH). While evaluating a case of ataxia, EAOH should be kept as a differential
diagnosis, as though it is a rare entity, it can prove to be a chronic disabling disorder for children requiring

life-long physical rehabilitation and occupational therapy.
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Key Message:

After ruling out common causes of cerebellar ataxia like post viral, post traumatic, stroke, and posterior fossa
tumors, inherited causes must be thought of, as the prognosis is guarded and a detailed genetic workup
is necessary, which will help in genetic counseling and pre-natal genetic diagnosis in future pregnancies.

taxia is a neurological disorder defined

by the inability to make smooth, accurate,
and coordinated movements.!" The commonly
encountered autosomal recessive cerebellar ataxias
in children is Friedreich’s ataxia (FA) worldwide,
followed by ataxia-telangiectasia (AT).
Early-onset ataxia with ocular motor apraxia and
hypoalbuminemia (EAOH; Online Mendelian
Inheritance in Man [OMIM]: 208920) is an
autosomal recessive ataxia characterized by an
early-age onset (3-12 years) of cerebellar ataxia
with dysarthria and oculomotor apraxia. External
ophthalmoplegia, choreiform movements of the
limbs, facial grimacing, mental deterioration, and
cerebellar atrophy are usually seen.”

Peripheral axonal neuropathy, hypoalbuminemia,
and hypercholesterolemia are often associated
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with the later stage of the disease. EAOH was
first reported in Japan in 1993.F!

Here, we present the rare case of EAOH reported
from the South Indian region.

Case Details

A 11-year-old male chid, second-born to
second-degree consanguineous parents hailing
from South India, presented with frequent falls
while walking since the age of five years, which
gradually progressed to difficulty maintaining
balance in standing posture and an inability to
walk independently.
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Child attained milestones in all domains appropriate for
age until five years, when he had an episode of fever with a
rash (varicella) following which the parents started noticing
frequent unsteadiness of gait, which was associated with a
change in the nature of speech. He was initially diagnosed as
a case of post viral cerebellar ataxia by a general physician and
was reassured. No history of giddiness, vomiting, convulsions,
altered sensorium, memory disturbances, drooling of saliva,
difficulty swallowing, visual disturbances, weakness in any
limbs, sensory disturbances, or bowel bladder disturbances.
The birth history was normal. There was no family history of
any neurological disorders.

On general examination, the child was thin-built, alert, active,
conscious, and oriented. The child’s weight was 24 kg, height
was 138 cm, and head circumference was 52 cm. He had
bilateral ocular telangiectasia, bilateral pes cavus deformity,
and scoliosis of the spine [Figure 1a and b]. Slurred speech
and oculomotor apraxia were seen. Cranial nerve examination
was normal. Motor and sensory examinations were normal.
Ataxia and all cerebellar signs were present. Plantar reflexes
were flexor bilaterally.

The complete hemogram, liver function tests, alpha-fetoprotein,
and serum immunoglobulins were normal. Magnetic
resonance imaging (MRI) of the brain showed severe
cerebellar vermian hypoplasia with global cerebellar cortex
atrophy [Figure 2].

Suspecting an inherited etiology, whole-exome sequencing
was done, which was suggestive of EAOH. The report has
been briefed in Table 1 and the figure of Integrative Genomics
Viewer (IGV) has been given in Figure 3.

Figure 1: (a) Feet of the child showing bilateral pes cavus
deformity (red arrow). (b) Back of the child — depicting scoliosis deformity of the
spine (red arrow)

Discussion

While clinically diagnosing inherited cerebellar ataxia in
children, though AT is more common, however history of
recurrent infections and abnormal immunological parameters
were not seen in our case, hence AT was a remote possibility.

A homozygote frameshift variant c¢.596delG in exon 6 of the
aprataxin (APTX) gene that results in the premature termination
of the protein p.Arg199fs*15 was identified in our patient. The
observed variant has a minor allele frequency of 0.00002 in
exomes and genomes, respectively. The severity of the impact
of this variant on the protein is high, based on the effect of the
protein and the REVEL score. Based on the literature evidence
so far reported, pathogenic mutations in APTX have been
predominantly frameshift mutations associated with severe
phenotypes and our child has a frameshift mutation, which was
reported earlier in three Indian patients.! There is a significant
clinical correlation noted with the genotype, along with the age
of onset, consanguinity, and MRI findings.

In our case, the age of onset of cerebellar ataxia was five
years, which is similar to EAOH cases reported by Shimazaki
et al.”1 (3-12 years). The youngest age for EAOH was given
by Ito et al. from Japan (18 months). The pathognomonic
manifestation of EAOH is oculo-motor apraxia, which as
seen in our case, is also well described in other studies.*?!
Sugawara et al.! explained that the loss of Purkinje cells
in the cerebellar flocculus in brain biopsy samples of
autopsied AOA1/EAOH adult patients may be the reason
for oculo-motor apraxia.

Apart from intentional tremors, our case did not have any
other involuntary movements; however, choreoathetoid and
dystonic movements were reported in other studies. Peripheral
neuropathies in the second decade of life have been reported
in other studies, which in our case have not yet developed.**!

Kato et al.? showed the laboratory and immunological
abnormalities associated with EAOH in nine adult patients,
where B or T lymphopenia, decreased CD4 and CD8 T-cells,
and hypogammaglobulinemia were observed, similar to
AT but milder. However, in our case, there was no such
abnormality at this age; however, follow-up is needed as the
child ages.

Our case had normal albumin and cholesterol levels, whereas
hypoalbuminemia and hypercholesterolemia were reported at
later ages (>20 years) in other studies.?”!

Figure 2: Sagittal, coronal, and axial sections of T1-weighted MRI of the brain of the case showing cerebellar vermian hypoplasia with global cerebellar cortex atrophy (red
arrow)

Neurology India | Volume 73 | Issue 6 | November-December 2025

1235



Manivannan, et al.: Autosomal recessive inherited ataxia in children

Human hg19 v chig v |chro:32,984,782-32,984,822

EEREE L EE

vl ®=

p24.2 P23 p222 p21.2 133 P12 il

a1z

a3 @iz 212 02133 q2231 CEIN TR B EER] @3 |

32,984,790 bp
| I I

410p

32,984,800 bp 32,984,810 bp 32,984,820 bp
I I

30800100844 bam

_—

RRARARARRARARRA

G 6 T AAGATCCGCAGTCTG CAA ATGGTAA ATCGZGGC CCTTT GG G T AT

T T A T C

APTX

Figure 3: IGV image of the genetic abnormality

Table 1: Whole-exome sequencing report for our case

Gene and transcript Variant Location  Zygosity Disorder (OMIM) Inheritance Variant classification
APTXNM_001195248.2  ¢.596delG Exon 6 Homozygous  Ataxia, early onset  Autosomal Pathogenic
Chr.9: 32984802 (AC/A)  p.Arg199fs*15 with oculomotor recessive

apraxia and
hypoalbuminemia;
EAOH: 208920

Table 2: Comparison of genetic mutation patterns of our case with similar cases from other populations

Study No. of patients Diagnosis Zygosity Type of mutation Gene Variant
Our case One Indian EAOH Homozygous Frameshift APTX NM_001195248.2 c.596delG
(2023) adolescent male Exon 6 p.Arg199fs*15
Yokoseki Fifty-eight EAOH Homozygous Frameshift APTX gene €.689_690insT
et al. (2011)F Japanese adults Compound Frameshift with ¢.689_690insT,
heterozygous missense p.Pro206Leu, or p.Val263Gly
lto et al. Two Japanese EAOH Compound Frameshift with  ~ APTXgeneinexon5  689insT G692A
(2005)8! adolescent females heterozygous missense
Bras et al. Eight Portugal AOA Homozygous - PNKP ¢.1123G>T (p.Gly375Trp)
(2001)011 families or compound
heterozygous

The MRI findings of global cerebellar cortex atrophy with
severe vermian hypoplasia reported in our case are similar to
the MRI findings reported by Sugawara et al.®!

A comparison of the genetic pattern of our study with other
similar studies has been described in Table 2.

Date ef al., in 2001, first found a new gene of the Histidine
triad superfamily quoted as “APTX” encoding the aprataxin
protein as the causative gene for EAOH.®! Takahashi
etal. hypothesized that the function of the aprataxin protein is
to facilitate DNA single-strand break repair. In the APTX gene
mutation, the aprataxin protein lacks this activity, leading to
cerebellar atrophy."

As there is no definitive treatment for EAOH, rehabilitation in
the form of physiotherapy, speech therapy, and occupational
therapy remains the mainstay of management. We have
advised physiotherapy and speech therapy for our case.

Newer therapies like noninvasive cerebellar stimulation
using anodal transcranial direct current stimulation and
transcranial magnetic stimulation (TMS), have shown some
benefits in ataxia for posture and gait. Drugs like riluzole
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have been under trial for FA.'" Such options may be tried
for EAOH too.

While evaluating a case of ataxia, EAOH should be kept, as
a differential diagnosis as though it is a rare entity, it can
prove to be a chronic disabling disorder for children requiring
life-long physical rehabilitation and occupational therapy.
Genetic counseling and prenatal genetic diagnosis play an
important role.
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