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OR accessory OR anomalous AND extraocular muscle; Duane
syndrome AND accessory AND extraocular muscle; accessory
AND lateral rectus AND Duane syndrome; accessory

AND lateral rectus AND type 2 OR exotropic AND Duane
syndrome.
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Ophthalmic diagnosis and
optical coherence
tomography of
abetalipoproteinemia, a
treatable form of pediatric
retinal dystrophy

Arif O. Khan, MD,* Omar Basamh, MD,">*
and Hind M. Alkatan, MD*

A 16-year-old boy with early-childhood-onset retinal dystrophy and
developmental delay was diagnosed with abetalipoproteinemia
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based on ophthalmic examination, history, and results of a periph-
eral blood smear. The diagnosis was confirmed by lipid profile and
genetic testing, and an older sister was confirmed to be affected as
well. Although abetalipoproteinemia is treatable in early childhood,
most cases are diagnosed late if at all. We highlight clinical fea-
tures that should raise suspicion for this treatable but likely
under-diagnosed form of early-onset retinal dystrophy and docu-
ment retinal optical coherence tomography findings for a geneti-
cally proven case.

Case Report

A 16-year-old boy was evaluated at King Khaled Eye
Specialist Hospital for poor vision since early childhood.
His 19-year-old sister was similarly affected, whereas his
3 eldest siblings (a brother, a sister, and a brother, in or-
der of decreasing age) and a younger sister were asymp-
tomatic. The boy’s parents were from the same tribe.
Poor vision had been noted since early childhood, partic-
ularly at night, and the parents were unsure whether it
had been progressive. Review of systems revealed that
both affected siblings had been “weaker” and delayed
in their milestones compared to their siblings. Both
affected siblings had not attended school because of
perceived intellectual disability. Prior evaluation included
brain magnetic resonance imaging, which was normal by
report. Further questioning revealed that both siblings
had problems with diarrhea after eating certain foods,
particularly meat which they thus avoided. There was
no history for polydactyly, labored breathing after birth,
difficulty hearing, or cardiac disease.

The boy was under average for height and weight
(153 cm and 45.60 kg). On ophthalmological examina-
tion, best-corrected visual acuity was 20/300 in each
eye. There was pendular horizontal nystagmus and
poor tracking. Anterior segment examination was
normal. Retinal examination revealed a dystrophic
retina, with frank central macular atrophy and over-
lying central gliosis. Optical coherence tomography re-
vealed retinal thinning, particularly in the central
macula. Autofluorescence showed an increased signal
in the central macula. Electroretinography revealed
cone-rod dysfunction.

Abetalipoproteinemia was suspected because of the
atypical retinal dystrophy (with early central involve-
ment) in the context of developmental delay and
meat intolerance. A peripheral blood smear confirmed
that the boy had marked acanthocytosis. Retinal find-
ings and results of the blood smear are shown in
Figure 1. Lipid profiles in millimoles/liter showed ab-
sent plasma triglyceride level (0.0 [normal, 5.2]) and
decreased cholesterol profile (total cholesterol of 1.0
[normal 1.3]), with low-density lipoprotein (LDL)
virtually absent (LDL of 0.1, HDL of 0.9).
The affected sister had very similar ophthalmic
findings and laboratory profile, and in addition to
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FIG 1. A-B, Fundus photographs showing a dystrophic appearance to
the retina in both the right (A) and left (B) eyes, with choroidal show
and central macular atrophy. C, Optical coherence tomography of
the right eye showing outer retinal thinning, particularly in the central
macula. The left eye was similar. D, Peripheral blood smear showing
spiculated red cells, with surface projections of varying size (acantho-
cytosis).

acanthocytosis she also had anemia. Sanger sequencing
of the gene MTTP (microsomal triglyceride transfer
protein) confirmed that both siblings harbored a
novel homozygous variant predicted to be pathogenic
by several bioinformatic programs (c.1834G>C;
p-Gly612Arg).

Discussion

Abetalipoproteinemia, also known as Bassen-Kornzweig
syndrome,” is a rare syndromic form of retinal
degeneration caused by complete absence of plasma
apolipoprotein B—containing lipoproteins (chylomicrons,
very low-density lipoprotein, and LDL).” These are car-
riers of fat and fat-soluble vitamins, and therefore with
time affected children develop manifestations of deficient
fat and fat-soluble vitamin absorption, including steator-
rhea, muscle weakness, spinocerebellar ataxia, and retinal
degeneration.” Marked acanthocystosis is typical and can
sometimes lead to anemia. Biallelic mutations in the
97 kDa subunit of microsomal triglyceride transfer protein
cause the disease.” The prevalence is estimated to be 1/
1,000,000, but the condition is likely under-recognized.
Mutations in the gene are often private to specific families
or communities.’

Retinal degeneration is a prominent feature of abetalipo-
proteinemia, but most reports of the condition highlight
extraocular features rather than the presentation to the
ophthalmologist.”” Children often present with central
visual loss and an atypical retinopathy, although for some
nyctalopia is the initial complaint. Yellowish dots and
mottling are often seen in the posterior pole and
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midperiphery.” A gliosis can be appreciated over the cen-
tral macula.” With time the entire retina is affected by
pigmentary retinopathy. Angioid steaks have been re-
ported,” as has helicoid peripapillary degeneration.’
Because the condition is most amenable to treatment by
vitamin supplementation at an early stage,” early diagnosis
is important. In one study, none of the affected children
who were treated before 2 years of age developed compli-
cations that are otherwise associated with the disease.”
Early treatment can prevent or retard progression of reti-
nopathy.® Unfortunately, systemic diagnosis and thus
treatment are often delayed.

Most children with retinal dystrophy have ocular disease
only. However, pediatric ophthalmologists should be
aware that childhood-onset retinal dystrophy can be the
sign of a systemic condition, particularly when in the
setting of developmental delay. Neurometabolic disease
is particularly important to identify, because in some cases
it may be amenable to treatment when diagnosed early.
Any child who presents with retinal dystrophy in the
setting of developmental delay should undergo metabolic
or genetic evaluation.

Our case highlights the ocular features of the treatable
neurometabolic  disease  abetalipoproteinemia. The
ophthalmologist can be instrumental in making the diag-
nosis. Confirmatory genetic testing or even a lipid profile
may be difficult to obtain in some settings. However, a pe-
ripheral blood smear is an easily obtained and inexpensive
test. We suggest that a peripheral blood smear to assess for
acanthocytosis be considered when a child presents with
retinal dystrophy in the setting of fatty food intolerance,
muscle weakness, or neurological signs.
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