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Non-arteritic anterior ischaemic optic 
neuropathy (NA-AION): a review

I
schaemic optic neuropathy (ION) is the 
commonest adult optic neuropathy 
encountered today in our ageing 
population, is a common cause of 

irreversible visual loss and is usually 
associated with underlying vascular disease.

The condition is classified as follows:

(a)	 Anterior (AION) involving the optic 
nerve head (ONH) and its retrolaminar 
part.

(b) 	 Posterior (PION) involving the more 
posterior optic nerve (ON).

The aetiological process can be: 

(a)	 Arteritic (AAION/APION) almost 
invariably associated with giant cell or 
temporal arteritis.

(b)	 Non-arteritic (NA-AION/NAPION) 
usually associated with diabetes 
hypertension and hyperlipaemia. 

This review deals only with the commoner 
nonarteritic anterior ischaemic variety of 
the disease best designated NA-AION as 
used throughout Hayreh’s recent textbook 
[1] and in previous papers by the present 
author [2]. The annual incidence of NA-
AION is reported [3] as being 2.3-10.2 per 
100,000 population over 50 years, the mean 
age at onset being 57-65 years in various 
studies with significantly higher frequency 
in Caucasians.

Anatomy
The ONH is divided into three layers:

1. 	 Surface / retinal layer 
2. 	 Prelaminar / choroidal layer
3. 	 Laminar / lamina cribrosa layer 
4.	 Behind is the retrolaminar area 

supplied, as are layers two and three, by 
the posterior ciliary arterial system, the 
central retinal artery only supplying the 
surface layer (Figure 1).

Furthermore, there is an anastamotic 
link between the medial and lateral 
short posterior ciliary arteries, forming a 
complete intrascleral circle of Zinn Haller 
from which pial vessels arise to supply the 
retrolaminar ON [4]. 

Clinical features
The clinical presentation in a patient with 
NA-AION is of acute painless visual loss, 
usually affecting the lower visual field (for 
explanation of lower field involvement see 
discussion below) and often occurring on 
waking or arising in the morning. Visual 
acuity is normal in 40% of patients, some 

of whom may complain of mild periocular 
discomfort and many do not notice the 
visual field defect unless this extends to 
fixation. A relative afferent pupillary defect 
(RAPD) is always present and the optic disc 
is hyperaemic and oedematous, sometimes 
with flame shaped haemorrhages at the 
margins (Figure 2). Examination of the 

Figure 2: Optic disc photographs showing the progression of optic nerve / disc changes 
from initial hyperaemia to optic atrophy at six months in NA-AION.

Figure 1: Blood supply of the optic nerve head after Hayreh. 
CRA: Central Retinal Artery. CRV: Central Retinal Vein. PCA: Posterior Ciliary Artery.  
CZ: Circle of Zinn. D: Dura. A: Arachnoid. P: Pia.
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visual field will show an inferior type defect in 75% of cases (Figures 
3 and 4). The disc oedema resolves in three to six weeks and the 
disc is usually flat at three months, and at six months the process 
is complete with no subsequent change occurring in the disc 
appearance or visual function. Disc cupping does not develop as is 
commonly the situation in the arteritic variety of AION. 

The most important feature at outset is that the disc is 
hyperaemic not pale, despite this being an ischaemic process, thus 
often mistaken for anterior optic neuritis. The standard textbook [3] 
states: “The optic disc edema in NAION may be diffuse or segmental, 
hyperemic or pale, but pallor occurs less frequently than in the 
arteritic form.” The Wills Eye Manual [5] records: “pale disc swelling 
(often segmental).” Hayreh and Zimmerman [6], however, say the 
disc is never pale at outset (‘never’ a dangerous word in neuro-
ophthalmology) thus one can see how confusing this issue remains.

Significant improvement in visual function is not to be expected, 
acuity improvement being reported in less than 10% [2], though 
some higher incidence reported may be due to the patient’s 
alteration of fixation. Visual field improvement occurs in only 10-15% 
of patients and there is never complete recovery of both acuity and 
visual field. 

The condition is usually seen in patients with a small optic disc, 
so-called ‘disc at risk’, and the commonest associated medical 
conditions are systemic hypertension reported in 34-50% and 
diabetes in 5-25% [3]. Hyperlipidemia was found in 50.9% of 
patients in a recent Asian study [2]. The condition is usually stable 
by six months and ipsilateral recurrence is extremely unusual, but 
contralateral eye involvement was reported in 14.7% in the US study 
[7]. Sleep apnoea is also a suggested aetiological factor and there 
is an increased risk of ischaemic stroke following an episode of NA-
AION [8]. 

There is no proven effective treatment [3] other than that of 

any underlying medical condition. Hypertensive patients should 
be instructed not to take their medication late in the day. As the 
condition is not thrombotic, embolic nor inflammatory, there is no 
place for corticosteroid, aspirin or anticoagulants in management. 
Neuroimaging is not required unless the case is atypical and if 
performed it should be noted that the optic nerve in NA-AION does 
not enhance as it does with inflammatory and infiltrative optic 
neuropathies.

In contrast to the situation with the arteritic variety of AION, 
there is no convincing pathological report with associated clinical 
history of acute NA-AION. A specimen in Cogan’s book [9] shows a 
clear retrolaminar infarct in the presence of a patent posterior ciliary 
circulation (Figure 4a). The pathology of arteritic AION as shown in 
Figure 4b, in contrast, shows the infarcted ONH and retrolaminar 
ON with extensive inflammatory involvement of the posterior ciliary 
vessels by giant cell arteritis (GCA).

Discussion
There are two important elements in relation to NA-AION which 
need to be explained. Firstly, the ONH is hyperaemic at the outset 
of NA-AION and will only become pale as the oedema subsides after 
three to six weeks. This initial hyperaemia often leads to an incorrect 
diagnosis of anterior optic neuritis, but in the latter central vision is 
primarily involved. The question, therefore, is that if NA-AION is an 
ischaemic process associated with ischaemia /non-perfusion of the 
ONH why is the disc hyperaemic at outset? A recent proposal is that 
vitreous traction on the disc may be an important causative factor 
in the aetiology of NA-AION. The authors of this proposition are 
even suggesting that the condition be renamed ‘papillary vitreous 
detachment neuropathy (PVD-N)’ [10] and it is difficult to ignore 
this suggestion coming from such an eminent authority as WF Hoyt. 
Hayreh [11] in reply as expected vigorously refutes this suggestion 
and insists that ischaemia / non perfusion is the key factor in 
aetiology. However the actual mechanism of the disc hyperaemia 
at the onset of NA-AION  remains uncertain but as the infarction is 
incomplete the remaining uninvolved branches of the ciliary vessels 
may undergo compensatory dilatation and produce this hyperaemia. 

The second element which needs to be explained is the regular 
involvement of the lower visual field at outset. There is an 
anastomotic link between the medial and lateral short posterior 
ciliary arteries encircling the posterior ONH [4], and the upper 
anastomosis may appear less proficient than the lower one so that 
with a drop of perfusion pressure the upper anastomosis will be 
the watershed area and its occlusion will lead to loss of the lower 
field. Furthermore, as the visual loss frequently develops on the 
patient assuming the erect posture hydrostatic pressure may be an 

Figure 3: Humphrey visual field analysis in a case of NA-AI0N showing typical inferior altitudinal 
defect.

Figure 4: Goldmann visual fields in cases of NA-AION showing typical inferior defects.
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additional causative factor.
The management of patients with NA-

AION is not easy in elderly patients who 
experience this acute visual loss involving 
their important lower visual field, especially 
when there is no proven effective treatment 
other than control of any underlying 
systemic medical problem. It is important 
in the presence of hypertension to keep 
the blood pressure up in the evenings and 
lowering the intraocular pressure (IOP) 
may also help to improve perfusion in the 
optic nerve circulation; thus one might 
consider the use of Brimonidine tartrate 
eye drops, which have neuroprotective and 
IOP lowering actions. This would seem a 
logical measure to consider and at least in 
the circumstances the ophthalmologist will 
be prescribing some treatment. It is also 
important to emphasise to the patient that 
recurrence of the condition is uncommon.

References
1.	 Hayreh SS: Ischemic optic neuropathies. Springer-

Verlag: Berlin Heidelberg; 2011:265-424.
2.	 Cullen JF, Chung RSH. Non-arteritic anterior ischaemic 

optic neuropathy (NA-AION): outcome for visual 
acuity and visual field defects, the Singapore scene 2. 
Singapore Med J 2012;53:88-90.

3.	 Miller NR, Subramaniam PS, Patel VR (eds): Walsh and 
Hoyt’s Clinical Neuro-Ophthalmology: The Essentials. 
3rd edition. Wolters Kluwer: Philadelphia; 2016:151-5.

4.	 Olver JM, Spalton DJ, McCartney ACE. Microvascular 
study of the retrolaminar optic nerve in man: the 
possible significance in anterior ischaemic optic 
neuropathy. Eye 1990;4:7-24.  

5.	 Bagheri N, Wajda BN: Wills Eye Manual. 7th edition. 
Wolters Kluwer: Philadelphia; 2017:264.

6.	 Hayreh SS, Zimmerman MB. Optic disc oedema in 
non-arteritic anterior ischaemic optic neuropathy. 
Graefes Arch Clin Exp Ophthalmol 2007;245: 1107-21.

7.	 The Ischemic Optic Neuropathy Decompression 
Trial Research Group. Characteristics of patients with 
NAION eligible for the Ischemic Optic Neuropathy 
Decompression Trial. Arch Ophthalmol 1985;103:1136-
42. 

8.	 Lee Y-C, Wang J-H, Huang T-L, Tsai R-K. The 
increased risk of stroke in patients with non-arteritic 
anterior ischemic optic neuropathy: a nationwide 
retrospective cohort study. Amer J Ophthalmol 
2016;170:183-9.

9.	 Cogan DG: Neurology of the Visual System. Springfield 
IL; 1966:186 (Fig 116). 

10.	 Parsa CF, Hoyt WF. Non-arteritic anterior ischemic 
optic neuropathy – A misnomer. Rearranging pieces of 
a puzzle to reveal a non-ischemic papillopathy caused 
by vitreous separation. Ophthalmology 2015;122:439-
42.

11.	 Heyreh SS. Reply to Parsa CF, Hoyt WF. Non-arteritic 
anterior ischemic optic neuropathy – A misnomer. 
Rearranging pieces of a puzzle to reveal a non-
ischemic papillopathy caused by vitreous separation. 
Ophthalmology 2015;122:e75-6.

James F (Barry) Cullen, 
Retired Consultant Neuro-Ophthalmologist, 
Edinburgh, UK and Singapore.

Correspondence: 
17 Lauder Road, Edinburgh, UK, EH9 2EN. 
E: jbarrycullen@yahoo.com

Declaration of competing interests: 
None declared.

“The management of 
patients with NA-AION is 
not easy in elderly patients 
who experience this acute 
visual loss involving their 
important lower visual 
field.”

Figure 5: (a) Retrolaminar 
infarct in the optic nerve 
with patent posterior 
arteries (arrowed) in 
NA-AION after Cogan. 
(b) Infarcted optic nerve 
head and retrolaminar 
infarction in AAION with 
occluded arteries from 
GCA (arrowed).
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