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Introduction
Non-arteritic anterior ischaemic optic neuropathy (NA-AION) is a vision-threatening 
disease that is caused by infarction of the short posterior ciliary arteries that supply the optic 
nerve head (ONH).1,2 Non-arteritic anterior ischaemic optic neuropathy is a common cause of 
acute or subacute optic neuropathy that results in sudden unilateral vision loss in people 
usually over the age of 50 years.3,4 It is the second most common cause of permanent optic 
nerve-related vision loss in adults after glaucoma.2,5 

The annual incidence of NA-AION amongst people of European descent in the United States 
aged above 50 years was estimated at 2.3–10.2 cases per 100 000 population.6,7 However, the 
annual incidence in a large Medicare database study7,8 was as high as 82 cases per 100 000 
population, with an annual prevalence of 0.3%.7,9 The Beijing Eye Study estimated the prevalence 
of NA-AION at 1 in 45 000 in a population aged above 40 years.7,9 At the time of writing this 
report, no previous reports on NA-AION in African countries, including South Africa, were found 
in the literature.

A patient with NA-AION usually presents with acute unilateral vision loss, which some 
patients describe as a sudden or transient dimming or blurring of vision especially around the 
central area of the visual field (VF).2,5 Peripheral VF defects can also occur as a result of factors 
such as optic disc oedema. The early clinical findings of NA-AION include sector or diffuse 
hyperaemic optic disc oedema with or without retinal and/or optic disc haemorrhages.1,2,10

Correct diagnosis and proper management of this condition are important to minimise the risk 
of recurrence and involvement also in the unaffected eye. 

Case presentation and special investigations
A 56-year-old man initially visited the author’s practice in 2012 for a routine eye examination to 
get new spectacles. He reported that his general health was good and that he was not using any 
medication. Slit-lamp examination did not reveal any abnormalities of the external structures of 
the eyes. The pupillary response to light was normal on the right eye but slow and reduced in 
the left eye. The author performed a swinging flashlight test to rule out relative afferent 
pupillary defect (RAPD), which is the hallmark of unilateral optic neuropathy or retinal 
disease.11 When the light beam was shined on the patient’s right eye, both pupils constricted 
normally (at the same rate and amount). However, when the beam was shined onto the left eye, 
there was a reduced direct response in that eye and reduced consensual response in the right 
eye, suggesting RAPD in the left eye.

Non-contact tonometry showed 13 mmHg and 16 mmHg, respectively, for the right and left eyes. 
Direct ophthalmoscopy revealed a small optic disc with a cup-to-disc (C/D) ratio of 0.3 in the 
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right eye, and because of diffuse disc oedema, the author 
could not estimate the C/D ratio in the left eye. Uncorrected 
visual acuity (VA) measurements for the right and left eyes 
were 6/7.5 and 6/18, respectively. Optical correction 
improved VA to 6/6 in the right eye, but no improvement 
was noted in the left eye. 

Differential diagnosis and risk 
factors
Non-arteritic anterior ischaemic optic neuropathy must 
be differentiated from other anterior optic neuropathies, 
including anterior optic neuritis (idiopathic, demyelinating, 
sarcoid-related, etc.), anterior compressive optic neuropathy 
(from anterior orbital lesions) and infiltrative optic 
neuropathy.5 Optic neuritis may resemble NA-AION in terms 
of the rate of onset, pattern of VF loss and the appearance of 
the optic disc. However, the presence of ocular pain especially 
with eye movements, hyperaemic optic disc oedema (without 
haemorrhages), early recovery and the fact that optic neuritis 
mostly affects younger patients, distinguishes this condition 
from NA-AION.5,12 Contrary to NA-AION, which presents 
with acute unilateral vision loss and an optic disc oedema 
that tends to result in sectoral or diffuse optic nerve atrophy 
usually within 6–11 weeks after the onset of vision loss, 
orbital lesion and infiltrative optic neuropathy present with 
gradual progressive vision loss and optic disc oedema that 
persist beyond 6–11 weeks. In addition, optic neuropathy 
from orbital lesion is associated with mild ptosis and 
abnormal lid and eye movements.

It is of the utmost importance to differentiate NA-AION 
from arteritic anterior ischaemic optic neuropathy 
(A-AION), as the two can be easily confused. The primary 
differentiating factors are prodromal symptoms and the 
appearance of optic disc oedema.13 Arteritic anterior 
ischaemic optic neuropathy is a disease of the elderly and 
late middle-aged persons14 and typically presents with 
pain, jaw claudication, scalp tenderness, fever and 
malaise.2,13 Arteritic anterior ischaemic optic neuropathy is 
characterised by chalky white papilledema and in the 
majority of cases, when the oedema has resolved the optic 
disc shows cupping like that of glaucoma (except that there 
is pallor of the neuroretinal rim in A-AION and no pallor of 
the neuroretinal rim in glaucoma).15,16 On the contrary, 
NA-AION affects slightly younger patients over 50 years of 
age2,8,14 and is typically painless and characterised by severe 
optic disc oedema with haemorrhages.17 The glaucoma-like 
cupping is not seen in NA-AION.14 Furthermore, the 
prognosis for untreated A-AION is quite poor and could 
lead to rapid blindness, making the differentiation of 
A-AION and NA-AION paramount.13

Non-arteritic anterior ischaemic optic neuropathy is 
associated with several risk factors, including advanced age, 
‘disc at risk’ (a small C/D ratio or an absent physiologic cup) 
and common systemic vascular risk factors, such as 
hypertension, diabetes mellitus, hyperlipidaemia, obstructive 
sleep apnoea, smoking, migraine, drugs and various 

coagulopathies.18,19 In addition, bilateral optic disc drusen 
and moderate-to-severe obstructive sleep apnoea in patients 
non-compliant with continuous positive airway pressure 
treatment were found to be significant risk factors for the 
fellow eye involvement in NA-AION.20

Treatment, outcomes and follow-up
The patient was referred to an ophthalmologist for 
further evaluation; however, the patient failed to 
comply with the recommendation to see an ophthalmologist 
(see below).

In 2013, the patient revisited the author’s practice for vision 
screening to renew his driver’s licence in compliance with 
Regulation 102 of the National Road Traffic Act 93 of 1996. 
This regulation requires that any person in South Africa 
seeking a new driver’s licence or renewing their driver’s 
licence needs to undergo a vision screening test. 
The patient’s vision screening results showed the corrected 
VA of 6/6 for the right eye and 6/20 for the left eye. The 
author became concerned about the possible further 
deterioration in VA in the patient’s left eye since his 
previous visit in 2012. The author thus requested the 
ophthalmologist report from the patient but discovered 
that the patient had not actually visited the ophthalmologist 
as advised in 2012. 

The author referred the patient again and emphasised 
the need for him to see an ophthalmologist. Three days after 
the consultation, he came back with the medical report, 
which showed a VA of 6/6 in the right eye and 6/20 in the 
left eye, the presence of RAPD, an incipient cataract and 
optic nerve atrophy in the left eye. The Humphrey Visual 
Field Test for the Central 30-2 thresholds showed that the 
VF in the right eye was within normal limits (Figure 1), and 
in the left eye there was an altitudinal defect of inferior 
hemianopia caused mainly by NA-AION (Figure 2). The 
computerised tomography (CT) scan report did not show 
the presence of any masses/tumours. The ophthalmologist 
did not prescribe any treatment for the patient but advised 
him to return to his surgery in 6 months for review.

In 2015, the patient revisited the author’s practice for a 
routine examination to get new glasses. His best corrected 
visual acuities (BCVA) in the right and left eyes were 6/6 
and 6/18+1, respectively. The patient visited the 
ophthalmologist again in 2017 and brought an optical 
coherence tomography (OCT) scan, which corroborated 
the presence of left eye optic atrophy (Figure 3) and no 
atrophy in the right eye (Figure 4). The BCVA in 2017 
were the same as they were in 2015, showing that the VA 
had stabilised.

Discussion 
The pathogenesis of NA-AION remains unclear, although 
it is thought to result from transient non-perfusion or 
hypoperfusion of the ONH circulation, leading to 
ischaemia.2,14 The exact aetiology of the ischaemia is also 
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Source: Visual field courtesy of S.M. Thompson
OD, oculus dextrus or right eye; POS, positive; NEG, negative; RX, prescription; DS, dioptre sphere; DC, dioptre cylinder; GHT, glaucoma hemifield test; VFI, visual field index; MD, mean deviation; 
PSD, pattern standard deviation.

FIGURE 1: Humphrey Visual Field Test (Central 30-2 threshold) showing a normal visual field for the right eye (or OD). 
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not clear, but several risk factors have been implicated, 
including arterial hypertension, diabetes mellitus, 
nocturnal hypotension, ischaemic heart disease, venous 

occlusion and generalised hypoperfusion.2,14,21 In addition, 
an absent or a small C/D ratio, referred to as a ‘disc at 
risk’, has been found to be significantly associated with 

Source: Visual field courtesy of S.M. Thompson
VF, visual field; OD, oculus dextrus or right eye; POS, positive; NEG, negative; RX, prescription; DS, dioptre sphere; DC, dioptre cylinder; GHT, glaucoma hemifield test; VFI, visual field index; MD, 
mean deviation; PSD, pattern standard deviation.

FIGURE 2: Humphrey Visual Field Test (Central 30-2 threshold) for the left eye suggests a mainly inferior altitudinal or hemi-field visual field defect that might extend even 
further outwards. Note the result for the fixation losses (5/20), which indicates possible intratest unreliability or difficulties with central fixation or unstable eye movement, 
possibly because of the visual field loss affecting the foveal or central region of the visual field. The patient might be seeking the vision stimuli by moving the eye about 
rather than maintaining steady fixation (see also the gaze tracking record below the visual field and compare with OD).  

http://www.avehjournal.org�
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NA-AION.22 Hence, there is a higher prevalence of 
NA-AION amongst people of European and Asian descent, 

who generally have smaller optic discs compared with 
people of African descent.7,9

Source: Optical coherence tomography courtesy of S.M. Thompson
OCT, optical coherence tomography; RNFL, retinal nerve fibre layer; GCL, ganglion cell layer.

FIGURE 3: Topcon optical coherence tomography scan for the left eye showing the presence of left eye optic atrophy. The retinal nerve fibre layer and ganglion cell layer are 
both thinner than expected, suggesting possible retinal nerve fibre layer atrophy.  
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Source: Optical coherence tomography courtesy of S.M. Thompson
OCT, optical coherence tomography; RNFL, retinal nerve fibre layer; GCL, ganglion cell layer.

FIGURE 4: Optical coherence tomography scan for the right eye showing a more normal fundus with a healthier ganglion cell layer. 
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The patient in this report did not present with any symptoms 
of vision loss and supposedly only became aware of the 
vision loss for the left eye during VA measurements. This 
was contrary to other reports where patients experienced 
symptoms of vision loss.2,5 Some patients reported 
experiencing vision loss on awakening.14 In a study involving 
544 episodes of NA-AION, 51.8% were symptomatic on 
awakening, 21.5% early in the morning and 26.7% later 
during the day.1 However, this feature was not confirmed in 
the Ischemic Optic Neuropathy Decompression Trial Study.1,5 
The vision loss in NA-AION typically progresses over the 
first 2 weeks1,10 and stabilises within 2–3 months,2 and there 
may be an improvement of three or more lines of VA in 
13%–43% of the cases after vision loss has stabilised.2,5,10

As mentioned above, the early clinical findings of 
NA-AION include sector or diffuse optic disc oedema with 
hyperaemia1 with or without haemorrhages.1,2,10 The oedema 
tends to result in generalised or sectoral pallor of the optic 
disc within 4–11 weeks.1,23 In 2012, the patient in this report 
presented with diffuse optic disc oedema in the left eye, and 
later in 2013 the ophthalmologist’s report showed that the 
left eye had optic nerve atrophy and an incipient cataract. 
This suggests that when the patient presented to the 
author’s practice in 2012, the NA-AION was still at an early 
stage (the presence of optic disc oedema vs. optic nerve 
atrophy), and the cataract in the left eye had not yet 
developed. The presence of inferior altitudinal VF defects in 
the patient’s left eye is consistent with reports from other 
authors,2,8,23 who reported that the inferior altitudinal and 
arcuate defects are the most common in NA-AION. 

In this case, the ophthalmologist did not prescribe any 
treatment for the patient but advised him to return to his 
surgery in 6 months for review, probably because the patient 
did not present with any symptoms and because the CT scan 
was normal. Despite the improvement in the understanding 
of the risk factors and clinical findings, there is no definitive 
proven treatment for NA-AION.24 Several treatments that 
were advocated in the past, such as surgical decompression 
of the optic nerve, steroid therapy and aspirin to prevent 
NA-AION in the fellow eye, were found to be ineffective.14 

Despite the lack of definitive evidence, many practitioners 
use aspirin as a treatment for NA-AION and for its 
role in preventing stroke and coronary artery disease.4,10 
Patients with NA-AION are usually advised by some 
ophthalmologists and neurologists that nothing can be done 
with their condition.14 However, Hayreh14 believes that such 
advice is inadequate because NA-AION is a multifactorial 
disease, with many risk factors contributing to its 
development. He argues that the correct strategy is to manage 
the risk factors, especially nocturnal arterial hypotension, to 
minimise the risk of any further episodes in the affected eye 
or involvement in the unaffected eye.14 Reports have shown 
that there is a <5% chance of recurrence of NA-AION in the 
affected eye2,5 and a 15% chance of involvement in the fellow 
eye after 5 years.2,22 In view of this, optometrists, who are 
primary eye healthcare providers, could play the role of 

advising NA-AION patients on better control and 
management of the vasculopathic risk factors, including 
smoking cessation, exercise and weight loss to minimise 
the risk of recurrence in the affected eye and involvement 
in the fellow eye.14

Conclusion
This report has shown that NA-AION sometimes can occur 
in patients with apparently no visual symptoms and/or 
associated risk factors. The clinical signs and symptoms 
as well as risk factors associated with this condition 
could help optometrists to take relevant case histories 
and to perform careful eye examinations to differentially 
diagnose this condition from other causes of unilateral 
vision loss such as central retinal artery occlusions, acute 
angle closure glaucoma, unilateral retinal detachment at or 
involving the fovea or traumatic ocular injury. Early 
detection and timely referral potentially could reduce the 
risk of vision loss in the unaffected eye and recurrence or 
progression in the affected eye. Further research is required 
on the epidemiology of NA-AION, especially in the African 
continent, including South Africa, where data on this 
condition are lacking.
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