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Abstract
Purpose: To study the clinical pro�le on non-arteritic ischemic optic neuropathy (NAION) and review of literature at a tertiary
institute of northeast India

Methods: Retrospective analysis the records of all 61 patients diagnosed with NAION between September 2016 and
December 2018. All the patients were dealt on an outpatient basis. Standard clinical details and �ndings were consistent
with NAION. Visual �eld with 30-2 was done and in selected cases. All patient with optic neuritis, arteritic optic neuropathy,
trauma, underlying malignancies were excluded from the study

Results: Of the 61 patients in the study, 41 (67.2%) were males and 20 (32.8%) were females. The mean age was 56 years.
Duration of reporting to the institute less than 14 days was seen in 7cases (11.47%). Of the 61 patients, the right eye was
affected in 30 (49.1%), left eye in 25 (41%) and both eyes in six (9.8%) patients. In this study we found that 18 (29.5%)
patients had diabetes, 24 (39.3%) had hypertension, hypercholesterolemia in 13 (21.3%) cases and 18 (29.5%) cases gave
a history of smoking. Two (3.27%) cases gave a history of using sildena�l. Associated macular oedema was seen in seven
patients (11.47%)

Conclusion: Early reporting (< 2weeks) of NAAION cases in a tertiary institute of northeast India was found to be low in the
study. Macular edema in isolated cases was important where additional treatment was required. Lifestyle modi�cations of
avoiding smoking and tobacco can be suggested in substance abuse cases.

Introduction
Ischemic optic neuropathy is of two types: anterior and posterior, which is based on the location of ischemic insult [1–8].
Anterior ischemic optic neuropathy can be either non-arteritic or arteritic [9–14]. Non-arteritic ischemic optic neuropathy
(NAION) is mostly because of non-in�ammatory small vessel disease whereas arteritic optic neuropathy has in�ammatory
reaction in small vessels secondary to vasculitis [15–18].

NAION is optic nerve disorder caused by infarction of posterior ciliary arteries that supply anterior portion of optic nerve
head [19–21]. It is the second most common form of optic neuropathy after glaucoma. Around 6000 new cases are
diagnosed with NAION every year in the United States of America [22–25]. NAION usually affects people over 50 years of
age [26–33]. Caucasians have a higher incidence of NAION of about 2.3–10.2 per 100,000 populations annually and with
equal involvement of male and female [2].

Many systemic and ocular disorders have been suggested in past studies which increases the risk of NAION in patients [1,
2, 14, 17, 19]. In IONDT study, amongst NAION patients they found 24% of patients had diabetes mellitus, 47% had
hypertension, and 60% of patients had some vasculopathic risk factor [3]. Hyperlipidemia, smoking, sildena�l and
amiodarone use are various other suggested risk factors for NAION [1, 30–33].

A pre-existing crowded optic disc with ischemic insult leads to circulatory insu�ciency of small posterior ciliary arteries
causing axonal edema. The probable mechanism suggested is a mechanical obstruction to axoplasmic �ow at the level of
cribriform plate [14]. Electron microscopy has shown that the upper and the lower half of the optic nerve head has distinct
blood supply from short posterior ciliary arteries and this is responsible for the typical corresponding altitudinal visual �eld
defects seen in NAION [21, 22, 32, 33].

Materials And Methods
In this study, we retrospectively analyzed the records of all 61 patients diagnosed with NAION between September 2016
and December 2018. Institutional Ethics Committee permission was obtained before starting the study. All the patients
were dealt on an outpatient basis. Standard clinical details and �ndings were consistent with NAION.
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NAION was diagnosed with the following criteria: acute onset optic neuropathy with painless diminution of vision, the
presence of a relative afferent pupillary defect, corresponding visual �eld defects, and optic disc edema. These patients
had no history of trauma, intracranial neoplasm, aneurysm, in�ammation on neuroimaging studies. Arteritic anterior
ischemic optic neuropathy was excluded on the basis of the absence of clinical features like a headache, scalp tenderness,
jaw claudication, neck pain, malaise, fever and absence of in�ammatory blood markers.

The patient underwent a comprehensive ophthalmic and systemic examination. The patient particulars like age and gender
were noted. A detailed history was elicited regarding the onset, duration, and progress of the diminution of vision and
associated pain. Past medical history of hypertension, diabetes, hypercholesterolemia, history of tobacco/ smoking/any
medicines use was noted. Patient’s visual acuity, uncorrected, pinhole, best corrected was assessed using the Snellen chart.
In bilateral cases, the vision of the worse eye was taken for statistical analysis. The extraocular movements were assessed.
Pupillary reaction was noted and presence and grading of the relative afferent pupillary defect was done as per the
classi�cation by Bell et al (Grade I, a weak initial constriction and greater redilatation; Grade II, initial stall and greater
redilatation; Grade III, immediate pupillary dilatation; Grade IV, immediate pupillary dilatation following prolonged
illumination of the good eye for 6 seconds; Grade V, immediate pupillary dilatation with no secondary constriction) [22].
Ocular �ndings were analyzed by external examination, slit lamp bio-microscopy which included applanation tonometry
and indirect ophthalmoscopy using the 20-diopter lens. Disc edema was speci�ed (sectoral, diffuse, segmental, hyperemic,
pallor), splinter hemorrhages and other disc �ndings were noted. Color vision was assessed using the Ishihara pseudo-
isochromatic plates. All the patients underwent a visual �eld examination using the automated static threshold perimetry
(30-2 Humphrey visual �eld). The ancillary investigation included optic disc photography and optical coherence
tomography (OCT) in optic disc parameters. In isolated cases, fundus �uorescence angiography (FFA) was done. Blood
investigation included complete blood count with erythrocyte sedimentation rate, C-reactive protein, blood sugar, lipid
pro�le and any related investigations as suggested by the physician. Magnetic resonance imaging (MRI) brain scan with or
without contrast was done in selected cases for periventricular ischemic demyelination. Consultations were done with a
neurologist in selected cases.

All patients with optic neuritis, neuro-retinitis, history of trauma and systemic malignancy were excluded from the study.

Result
Of the 61 patients in the study, 41 (67.2%) were males and 20 (32.8%) were females. The mean age was 56 years. Of the 61
patients, the right eye was affected in 30 (49.1%), left eye in 25 (41%) and both eyes in six (9.8%) patients. The clinical and
demographic characteristics of the patients are summarised in [Table 1]. Presenting visual acuity was counting �ngers (CF)
to 6/36 in 29 (47.5%) patients, between 6/9 to < 6/36 in 21 (34.4%) patients and between 6/7.5 to < 6/9 in 11 (18%)
patients [Figure. 1]. A maximum number of cases, that is, 54 (88.5%) gave a history of sudden onset of symptoms whereas
seven (11.5%) patients gave a history of gradual onset of symptoms. Ocular �ndings were, RAPD positive in 31 (50.81%)
cases, color vision abnormality in 47 (77%) cases, and associated macular edema in seven (11.47%) cases. The pattern of
disc edema was studied in 49 cases, it was sectoral in 22 (45%) cases, diffuse in 16 (33%), segmental in eight (16%) and
hyperemic in three (6%) cases [Figure. 2]. Analysis of the visual �eld defects showed that, of the 61 cases, 23 (40.35%) had
inferior altitudinal defect, 12 (21.05%) had superior altitudinal defect, nine (15.78%) had central defect, six (10.52%) had
arcuate defect, four (7.01%) had inferior quadratic, three (5.26%) had unclassi�ed defect and four cases had normal visual
�eld [Figure.3]. In this study we found that 18 (29.5%) patients had diabetes, 24 (39.3%) had hypertension,
hypercholesterolemia in 13 (21.3%) cases and 18 (29.5%) cases gave a history of smoking. Two (3.27%) cases gave a
history of using sildena�l and eight (13.1%) cases gave a positive history of taking intravenous methylprednisolone or oral
steroid prior to the �rst visit. Another eye with small crowded disc was seen in 18 cases excluding those with bilateral
cases. MRI brain scan was done in 21 cases where periventricular ischemic demyelination was seen in 17 cases and all of
them had hypertension and diabetes.
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Discussion
Our study which span over two years with a total of 61 cases found that 41 (67.2%) were males and 20 (32.8%) were
females. Almost all of the previous studies showed male preponderance. The study by Repka et al,found that the number
of males was more than females (92 males and 77 females)[24]. Similar results were seen by Hayreh et al (244 males and
162 females), Jacobson et al (30 males and 21 females), Palombi et al (18 males and 9 females),Salomon et al (45 males
and 16 females)and Cestari et al (529 males and 448 females) [28–31]. However, the Giambene et al and Yee et al found
NAION to be more prevalent in the females, 54% and 60% respectively. [24, 32] Results are summarized in [Table 2]

The mean age in our study was found to be 56 years. Rest of the other studies found the mean and median age to be in the
late sixties, Repka et al, 64 years, Hayreh et al,60 years, Jacobson et al, 68 years, Palombi et al,65 years, Salomon et al, 62
years,Cestari et al,64 years,Giambene et al, 65 years [24, 28–33]. However, the study by Yee et al, found the mean age to be
much higher, that is, 76 years [8].

In our study, we found that the presenting visual acuity was worse than 6/36 in 29 (47.5%) patients and better than 6/9 in
11 (18%) patients. Similarly,Repka et al, found in their study that the visual acuities were 6/60 or worse in 77 of 184
affected eyes and 6/12 or better in 83 of 184 eyes and Palombi et al found the VA to be 20/200 or worse in 40% and VA
better than 20/40 in 30% of the cases [24, 31]In our study we found that the most common visual �eld defect was inferior
altitudinal �eld defect seen in 23 (40.35%) cases. It was followed by superior altitudinal defect in 12 (21.05%) cases, nine
(15.78%) had central defect and six (10.52%) had arcuate defect. We also found that four cases had normal visual �eld. In
the study by Repka et al, they found that the most frequently defect was inferior altitudinal seen in 46% cases, whereas
partial inferior defects occurred in 16% of cases [24]. With respect to the systemic risk factors, the aetiology of NAION is
considered to be multi-factorial. The various risk factors as described by various studies can be seen in Table 2. Known risk
factors were also associated in the patient study like previous studies [1–19]. Early reporting (< 2weeks) of NAAION cases
in a tertiary institute of northeast India was found to be low in the study. Macular edema in isolated cases was important
where additional treatment was required. Lifestyle modi�cations of avoiding smoking and tobacco can be suggested in
substance abuse cases.

Declarations
Funding – This study was supported by Sri Kanchi Sankara Health and Educational Foundation (SKSH&EF), Guwahati,
Assam, India.

Con�icts of interest/Competing interests – There are no con�icts of interest.

Availability of data and material – Available

Code availability – Not applicable

Authors' contributions (optional: please review the submission guidelines from the journal whether statements are
mandatory)

Ethics approval – Study approved by Institutional Ethics Committee

Consent to participate – Informed written consent obtained.

Consent for publication – All authors consent for publication.

References
1. Hayreh SS. Ischaemic optic neuropathy. Indian J Ophthalmol 2000;48:171



Page 5/11

2. Costello F, Zimmerman MB, Podhajsky PA, Hayreh SS. Role of thrombocytosis in diagnosis of giant cell arteritis and
differentiation of arteritic from non-arteritic anterior ischemic optic neuropathy. Eur J Ophthalmol. 2004;14:245-57

3. Chung SM, Gay CA, McCrary JA 3rd. Nonarteritic ischemic optic neuropathy. The impact of tobacco use.
Ophthalmology. 1994;101:779-82

4. Hayreh SS. Central retinal artery occlusion. Indian J Ophthalmol. 2018;66:1684-94

5. Soheilian M, Koochek A, Yazdani S, Peyman GA. Transvitreal optic neurotomy for nonarteritic anterior ischemic optic
neuropathy. Retina. 2003;23:692-7

�. Newman NJ, Scherer R, Langenberg P, Kelman S, Feldon S, Kaufman D, et al. The fellow eye in NAION: report from the
ischemic optic neuropathy decompression trial follow-up study. Am J Ophthalmol. 2002;134:317-28

7. Beck RW, Hayreh SS, Podhajsky PA, Tan ES, Moke PS. Aspirin therapy in nonarteritic anterior ischemic optic
neuropathy. Am J Ophthalmol. 1997;123:212-7

�. Yee RD, Selky AK, Purvin VA. Outcomes of optic nerve sheath decompression for nonarteritic ischemic optic
neuropathy. J Neuro-Ophthalmol. 1994;14:70-6

9. Arnold AC, Hepler RS. Fluorescein angiography in acute nonarteritic anterior ischemic optic neuropathy. Am J
Ophthalmol. 1994;117:222-30

10. Rizzo JF 3rd, Andreoli CM, Rabinov JD. Use of magnetic resonance imaging to differentiate optic neuritis and
nonarteritic anterior ischemic optic neuropathy. Ophthalmology. 2002;109:1679-84

11. Miller NR, Newman NJ, editors. Walsh and Hoyt’s clinical neuro-ophthalmology: the essentials. 2nd ed. Philadelphia:
Lippincott Williams & Wilkins; 2008.

12. Arnold AC, Hepler RS. Natural history of nonarteritic anterior ischemic optic neuropathy. J Neuroophthalmol.
1994;14:66-9.

13. Ischemic Optic Neuropathy Decompression Trial: twenty-four-month update. Arch Ophthalmol. 2000;118:793-8.

14. Hayreh SS, Zimmerman B. Visual �eld abnormalities in nonarteritic anterior ischemic optic neuropathy: Their pattern
and prevalence at initial examination. Arch Ophthalmol. 2005;123:1554-62.

15. Miller NR, Arnold AC. Current concepts in the diagnosis, pathogenesis and management of nonarteritic anterior
ischaemic optic neuropathy. Eye (Lond). 2015;29:65-79.

1�. Characteristics of patients with nonarteritic anterior ischemic optic neuropathy eligible for the Ischemic Optic
Neuropathy Decompression Trial. Arch Ophthalmol. 1996;114:1366-74.

17. McLeod D, Marshall J, Kohner EM. Role of axoplasmic transport in the pathophysiology of ischaemic disc swelling. Br
J Ophthalmol. 1980;64:247-61.

1�. Arnold AC. Pathogenesis of nonarteritic anterior ischemic optic neuropathy. J Neuroophthalmol. 2003;23:157-63.

19. Bell RA, Waggoner PM, Boyd WM, Akers RE, Yee CE. Clinical grading of relative afferent pupillary defects. Arch
Ophthalmol. 1993;111:938-42.

20. Foulds WS. Visual disturbances in systemic disorders—optic neuropathy and systemic disease. Trans Ophthalmol Soc
UK 1969;89:125-46.

21. Ellenberger C Jr, Keltner JL, Bürde RM. Acute optic neuropathy in older patients. Arch Neurol 1973;28:182-5.

22. Eagling EM, Sanders MD, Miller SJH. Ischaemic papillopathy: clinical and �uorescein angiographie review of forty
cases. Br J Ophthalmol 1974;58:990-1008.

23. Boghen DR, Glaser JS. Ischaemic optic neuropathy: the clinical pro�le and history. Brain 1975;98:689-708.

24. Repka MX, Savino P, Schatz NJ, Sergott RC. Clinical pro�le and long-term implications of anterior ischémie optic
neuropathy. Am J Ophthalmol 1983;96:478-83.

25. Guyer DR, Miller NR, Auer CL, Fine SL. The risk of cerebrovascular and cardiovascular disease in patients with anterior
ischémie optic neuropathy. Arch Ophthalmol 1985,103:1136-42.



Page 6/11

2�. Moro F, Doro D, Mantovani E. Anterior isché mie optic neuropathy and aging. MetabPediatrSystOphthalmol 1989;12:46-
57.

27. Giuffre G. Hematological risk factors for anterior ischémie optic neuropathy. Neuro Ophthalmol 1990;10:197-203.

2�. Hayreh SS, Joos KM, Podhajsky PA, Long CR. Systemic diseases associated with nonarteritic anterior ischemic optic
neuropathy. Am J Ophthalmol. 1994;117:766-80.

29. Jacobson DM, Vierkant RA, Belongia EA. Nonarteritic anterior ischemic optic neuropathy. A case-control study of
potential risk factors. Arch Ophthalmol. 1997;115:1403-1407.

30. Salomon O, Huna-Baron R, Kurtz S,Steinberg DM, Moisseiev J, Rosenberg N, et al. Analysis of prothrombotic and
vascular risk factors in patients with nonarteritic anterior ischemic optic neuropathy. Ophthalmology. 1999;106:739-72.

31. Palombi K, Renard E, Levy P, ChiquetC,Deshhaux Ch, Romanet JP et al. Non-arteritic anterior ischaemic optic
neuropathy is nearly systematically associated with obstructive sleep apnoea. Br J Ophthalmol. 2006;90:879-82.

32. Giambene B, Sodi A, So� F, Marcucci R, Fedi S, Abbate R, et al.. Evaluation of traditional and emerging cardiovascular
risk factors in patients with nonarteritic anterior ischemic optic neuropathy: a case-control study. Graefes Arch Clin Exp
Ophthalmol. 2009;247:693-7..

33. Cestari DM, Gaier ED, Bouzika P, Blachley TS, De Lott LB, Rizzo JF, et al. Demographic, Systemic, and Ocular Factors
Associated with Nonarteritic Anterior Ischemic Optic Neuropathy. Ophthalmology. 2016;123:2446-55.

Tables
Table 1. Demographic and clinical details of the cases.
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Characteristics   Cases n = 61, n (%)

Sex Male 41 (67.2%)

Female 20 (32.8%)

Age (years), mean ± SD (Range) 53 years (37-82)

Affected eye OD 30 (49.1%)

OS 25 (41%)

OU 6 (9.8%)

Onset of vision loss Sudden 54 (88.5%)

Gradual 7 (11.5%)

Other ocular �ndings RAPD positive 31 (50.81%)

Color vision abnormality 47 (77%)

Crowded optic disc (In unilateral cases) 18 (29.5%)

Associated macular oedema 7 (11.47%)

Visual �eld defects Inferior altitudinal defect 23 (40.35%)

Superior altitudinal defect 12 (21.05%)

Central defect 9 (15.78%)

Arcuate defect 6 (10.52%)

Inferior quadratic 4 (7.01%)

Unclassi�ed 3 (5.26%)

Systemic disease and risk factors Hypertension 24 (39.3%)

Diabetes 18 (29.5%)

Smoking 18 (29.5%)

Hypercholesterolemia 13 (21.3%)

Tobacco use 13 (21.3%)

IVMP or oral steroid use prior to �rst visit 8 (13.1%)

Sildena�l use 2 (3.27%)

Table 2. Review of literature for association of systemic diseases with NAION.
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Publication Foulds
et
al[20]

Ellenberger
et al[21]

Eagling
et
al[22]

Boghen
et
al[23]

Repka
et
al[24]

Guyer
et
al[25]

Moro
et
al[26]

Giuffre[27]

Year published 1969 1973 1974 1975 1983 1985 1989 1990

Patients of NAION 24 45 33 37 169 200 81 44

% with Hypertension 21 16 18 44 38 34 40 39

% with Diabetes 8 29 9 37 15 10 12 20

% with Cerebrovascular
accidents

8 9 9 8 3 - - -

% with Cardiac disease 8 9 - 8 15 - - -

% with Migraine - - 6 8 - 2 10 -

% with Hypercholesterolemia - - - - - - - -

% with
Dyslipidaemia                             

- - - - - - - -

% with Obstructive sleep
apnoea

- - - - - - - -

 

Publication Hayreh et
al[28]

Jacobson
et al[29]

Salomon
et al[30]

Palombi et
al[31]

Giambene
et al[32]

Cestari et
al[33]

This
study

Year published 1994 1997 1999 2006 2009 2016 -

Patients of NAION 406 51 61 27 85 977 61

% with Hypertension 55 57 44 59 60 88 39

% with Diabetes 17 34 32 37 4 50 29

% with
Cerebrovascular
accidents

6 - 6 - - - -

% with Cardiac
disease

15 18 32 - - 17 -

% with Migraine 4 - - - - - -

% with
Hypercholesterolemia

- 49 36 - - - 21

% with
Dyslipidaemia     

35 - - 44 48 90 -

% with Obstructive
sleep apnoea

6 10 - 89 - 19 -

Figures
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Figure 1

Bar diagram showing the visual acuity range of the patients at presentation.
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Figure 2

Pie- diagram showing the pattern of optic disc involvement in the patients.
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Figure 3

Bar diagram showing visual �eld defect in the studied patients


