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ABSTRACT: Non-arteritic anterior ischaemic optic neuropathy (NAION) is typically a disorder of
older patients who have predisposing risk factors. It is the most common acute optic neuropathy in
patients over the age of 50.12 Occasionally, NAION occurs in younger patients in the absence of
conventional vascular risk factors such as hypertension, hyperlipidaemia, tobacco use, and diabetes.
An elevated level of plasma homocysteine is associated with an increased risk of cerebrovascular,
cardiovascular, or peripheral vascular disease before 50 years of age.3>The risk of NAION due to
hyperhomocysteinemia is independent of other risk factors like diabetes and hypertension. We
hereby report a case of a young individual who developed NAION due to hyperhomocysteinemia in
the absence of other risk factors.
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CASE REPORT: A 43-year old male presented with complaint of sudden painless loss of vision in the
right eye (RE) since four days. On examination, best corrected visual acuity (BCVA) of right eye was
finger counting at two metres. Anterior segment evaluation revealed relative afferent pupillary
defect. Posterior segment examination showed diffuse pallor and oedema of the optic disc with
superotemporal peripapillary haemorrhages. Visual field testing by standard automated perimetry
(SAP) demonstrated an inferior altitudinal field defect and OCT for RNFL analysis showed normal
RNFL thickness in all quadrants except upper temporal quadrant which showed thinning.

Left eye(LE) examination was normal with BCVA of 6/9.

Figure 1: Fundus photograph RE showing pale oedematous optic disc with peripapillary disc
haemorrhages.
Figure 2: Fundus photograph LE showing normal fundus.
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Figure 3: RE visual field demonstrating inferior altitudinal field defect.
Figure 4: LE visual field within normal limits.

Figure 5: OCT RE revealing normal RNFL thickness in all quadrants except upper temporal quadrant
which shows thinning.

The patient was non-diabetic, normotensive and a non-smoker. Blood investigations like
complete blood count, erythrocyte sedimentation rate, C-reactive protein, lipid profile and
antinuclear antibody profile were within normal limits. MRI brain with orbit and carotid doppler
study was normal. The blood homocysteine levels were found to be elevated [28.56 micromol/L by
Chemiluminescent Microparticle Immuno Assay test (CMIA) (normal reference value for males: 5.46-
16.20 micromol/L)]. However, there was no history of previous ischemic cardiovascular,
cerebrovascular or peripheral vascular events.

The patient was diagnosed to have non-arteritic anterior ischaemic optic neuropathy
secondary to hyperhomocysteinemia. He was started on intravenous methylprednisolone 1gm which
was given daily for five days. Visual acuity of right eye on the fifth day showed no improvement.

The patient was subjected to further investigations like protein C and protein S levels, sleep
study and immunological profile for collagen vascular disorders; all of which were reported to be
within normal limits. He was then discharged on oral Folic acid, Pyridoxine and Methycobalamin. The
patient was however lost to follow-up.
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Two months later, the patient came back with complaint of sudden painless diminution of
vision in left eye. On examination, visual acuity of left eye was 6/12 with no improvement. Anterior
segment was normal, and posterior segment demonstrated segmental disc pallor in superior half of
the disc. Left eye visual fields by SAP showed inferior altitudinal field defects and OCT for RNFL
analysis showed RNFL thinning in all quadrants except lower temporal and infero-temporal
quadrants which had normal thickness.

Right eye examination demonstrated deterioration in the BCVA to finger counting at 1metre,
relative afferent pupillary defect and total optic atrophy. Right eye visual field testing could not be
done due to poor vision. OCT revealed RNFL thinning in all quadrants except lower nasal quadrant
which had normal thickness. On enquiry, the patient revealed having discontinued the prescribed

oral medications.

Figure 6: Fundus photograph RE with total optic atrophy.
Figure 7: Fundus photograph LE showing segmental disc pallor in superior half of the disc.

Figure 8: SAP of left eye after two months showing inferior altitudinal field defect.
Figure 9: Two month follow-up OCT showing RNFL thinning in both eyes.
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He was restarted on oral Folic acid, Pyridoxine and Methylcobalamin supplementation; oral
corticosteroids were also added to the treatment regime. The patient has been on a regular monthly
follow up since then. The right eye and left eye parameters have remained unchanged over the past
four months.

Figure 10, 11: Left eye SAP and OCT at four month follow-up showing no further progression.

Figure 10

Figure 11

DISCUSSION: Homocysteine is an intermediary amino acid formed during the conversion of amino
acid methionine to cysteine in the methionine trans-sulphuration pathway. The enzymes in the trans-
sulphuration and remethylation pathway require vitamin B6, vitamin B12 and folic acid as co-factors.
When there is either a genetic disorder causing an enzyme defect or a nutritional deficiency of a
vitamin co-factor (B6, B12, folic acid), homocysteine accumulates in the plasma.6-8

Elevated plasma homocysteine levels are associated with an increased risk of premature
ischaemic events (peripheral vascular disease, stroke, and myocardial infarction) in patients younger
than 50 years of age (The clinical use of the term “young” is generally defined in the stroke literature
as age less than 50-55 years?). The prevalence of hyperhomocysteinemia in the general population is
estimated at 5%6, a figure that increases to 20-30% in non-diabetic stroke or myocardial infarction
patients younger than 55 years of age.+1011 Hyperhomocysteinemia has also been implicated as a
cause of retinal artery and retinal vein occlusions in young patients.1213 However, the mechanism of
vasculopathy related to hyperhomocysteinaemia remains unclear.

There have been anecdotal reports of thrombotic tendencies in patients with NAION.14-16
However; the relation of hyperhomocysteinaemia to NAION remains unclear. Although Pianka et al'?
reported elevated levels in 45% of 40 NAION patients (mean age 66 years) v/s 9.8% of controls, and
Wegeret et al!8 also reported mean elevation (11.8 v/s 9.8 umol/1) in 59 NAION patients v/s controls,
Biousseet al!? reported normal values in 14/14 patients with a mean age of 43 years. The clinical
significance of these statistically significant findings is uncertain, limited by small patient numbers
and widely varying results (0/14 in Biousseet al'® to 45% in Pianka et al.17)
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NAION is most probably related to local factors compromising the posterior ciliary artery
circulation at the optic nerve head (known as the “disc at risk”). It is also possible that systemic
factors such as hyperhomocysteinemia may enhance local atherogenesis at the level of posterior
ciliary arteries, thereby precipitating the development of NAION.15-16,20-21

Laboratory testing for hypercoagulable states in a patient with NAION without past medical
history or family history of a thrombotic event is routinely unwarranted.14 16.20 However, it should be
considered in patients who develop NAION in the absence of underlying risk factors such as older
age, diabetes, hypertension, or tobacco use. It should also be considered in young patients with
bilateral or recurrent attacks of NAION.
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