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Purpose: Nonarteritic anterior ischemic optic neuropathy (NAION) is associated with vascular as well as anatomical risk factors. 
Following the insult, the visual development varies from minor to severe deterioration. The aim of this study was to examine possible 
prognostic systemic risk factors and their eventual impact on post-insult visual development in NAION patients.
Methods: A retrospective chart review of all NAION patients (18–79 years at time of diagnosis) seen a minimum of two times in 
a tertiary eye department during a 10-year period in regard to systemic diseases, medication, lifestyle factors and ophthalmic 
examination was performed. Visual outcome was assessed according to the development of best corrected visual acuity (BCVA) 
and visual field from initial to final visit.
Results: There were 163 eligible patients. A greater proportion of the patients in the total cohort were over 50 years of age (79.8%) 
and men (66.3%). In total, 59.5% of the patients had a stable BCVA, while 25.8% experienced improvement, and 14.7% had 
deterioration. Seventy-two percent of the patients had a stable visual field, while 14% had improvement, and 14% had deterioration. 
No association between visual outcome and clinical characteristics, medication or systemic risk factors were identified.
Conclusion: We did not find any association between patient characteristics and systemic risk factors at time of diagnosis and visual 
development post-insult. This could suggest that the optic nerve head anatomy plays a larger role for visual outcome than previously 
estimated.
Keywords: NAION, nonarteritic anterior ischemic optic neuropathy, risk factors, visual outcome, optic neuropathy, NAION

Introduction
Nonarteritic anterior ischemic optic neuropathy (NAION) is characterized by a sudden ischemic insult to the anterior, 
prelaminar portion of the optic nerve head. It is the most common acute optic neuropathy among patients over 50 years of 
age and the disease is the second most common cause of permanent optic nerve-related vision loss in adults after 
glaucoma. NAION typically presents unilaterally with sudden, painless visual loss. No specific sex predilection has been 
found, with both men and women affected equally.1,2

The exact pathogenesis still remains unknown, however, NAION is assumed to be due to a transient disruption in the 
circulation of the optic nerve head resulting in hypoperfusion and ischemia of the short posterior ciliary arteries.1 NAION 
is associated with several vascular risk factors such as hypertension,3,4 diabetes mellitus,3 hypercholesterolemia,5,6 

smoking,7 obstructive sleep apnea,8,9 anemia,10,11 and hypercoagulability.4,5 Use of vasoactive medication may also be 
a risk factor for NAION. Phosphodiesterase type-5 inhibitors (PDE-5i) have been suggested to increase the risk of 
NAION,12 however the role of PDE-5i in NAION pathogenesis is still not clarified.13 NAION has also been reported in 
patients under the age of 40 years with and without the above-mentioned risk factors.14 More than 50% of NAION 
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patients under the age of 50 years have underlying optic disc drusen, pointing at these structures constituting an important 
anatomic risk factor.15,16 Neither medical or surgical treatment options have proven effect on the disease.2 However, 40% 
of the patients experience spontaneous improvement in visual acuity for unexplained reasons.2,17 The visual field defects 
(VFD) are less likely to improve. There is less than a 5% risk of recurrence in the same eye,1 while the incidence of 
fellow eye NAION has been reported to be 15% at 5 years after the first eye was affected.18 There is no proven 
prophylactic treatment to prevent second-eye involvement.2

Patients diagnosed with NAION are naturally concerned about their visual prognosis. However, the number of studies 
that have examined the visual development in NAION patients following the initial insult is limited. A minority may 
suffer a progressive form, where the vision deteriorates further following the ischemic event.19,20 In this study, we 
investigated the clinical profile and characteristics of Danish patients who were diagnosed with NAION over a period of 
10 years. The aim of this study was to investigate possible prognostic systemic risk factors and post-insult visual 
development in patients with NAION.

Materials and Methods
This regional, retrospective cohort study adhered to the tenets of the Declaration of Helsinki. The protocol was approved 
by the Danish Patient Safety Authority and the Danish Data Management Authority (approval # VD-2019-146). This 
retrospective study did not require ethics review board approval under the laws of the Kingdom of Denmark.

A retrospective chart review was performed on all patients seen in our department between 2009 and 2019 with 
a diagnosis of “ischemic optic neuropathy” based on International Classification of Diseases (ICD) codes (ICD-10 code 
DH470C). Patients were included if the NAION diagnosis was verified by at least two ophthalmologists, if their age was 
between 18–79 years at time of diagnosis and they attended a minimum of two eye examinations in our department. The 
first eye examination was usually performed by a supervised ophthalmology resident on call, the second (and subsequent, 
if more than two visits) was always with a neuro-ophthalmologist. The last follow-up visit was defined as the last visit 
and examination of the patient before the patient was discharged from the outpatient clinic. Exclusion criteria were: (1) 
the presence of other eye disorders that would impair central vision or cause VFDs (mild cataract was accepted); (2) eye 
surgery (uncomplicated cataract surgery more than 1 month prior to onset of NAION and external eye surgery were 
accepted), newly initiated treatment for NAION; and (3) clinical features that suggested disorders other than NAION.

Following data from patients’ medical records were collected: age, sex, time of follow up (the time from initial visit 
and given diagnosis to final follow-up visit), type of onset of symptoms, use of alcohol and smoking, family history of 
NAION, history of previous NAION in contralateral eye, medication and presence of systemic comorbidities including 
diabetes, hypertension, hypercholesterolemia, ischemic heart disease, arrhythmia, anemia, cerebrovascular disease 
including history of stroke and transient ischemic attack, obstructive sleep apnea and autoimmune disorders. As data 
on body mass index and blood pressure are not systematically recorded in the medical records at our department, these 
data were not registered. Medication list for all medications except hormonal contraceptives, medicines for pain relief 
and topical treatments, and presence of systemic disease were recorded according to the time of initial visit and diagnosis 
of NAION. The following parameters were recorded from the ophthalmic examinations: Best corrected visual acuity 
(BCVA) using the Snellen visual acuity chart, visual fields with a computerized perimetry (various models of Octopus 
perimeters), presence of relative afferent pupillary defect (RAPD), slit lamp examination of the anterior segment, lens 
and vitreous, intraocular pressure, indirect ophthalmoscopy, blood pressure at time of diagnosis of NAION, VFDs and 
the morphology of the optic disc were recorded separately both at initial visit and at the final follow-up visit. However, 
results of VFD were only recorded if the reliability factor (RF) was below 20%.

BVCA was graded in 6 levels: (0) mild or no visual impairment (BCVA better than 0.7), (1) moderate visual 
impairment (BCVA 0.7 to better than 0.3), (2) marked visual impairment (BCVA 0.3 to better than 0.1), (3) severe visual 
impairment (BCVA 0.1 to better than 0.01), (4) blind (BCVA 0.01 to no perception of light (PL)) and (5) totally blind (no 
PL). Change in visual acuity of ≥2 lines in Snellen VA was considered a significant change in either direction 
(improvement or deterioration). Similarly, we divided VFD according to a perimetrical mean deviation (MD) grading 
scale from Hatem et al:21 (0) Normal visual field, (1) MD less than −4.0 with a VFD, (2) MD −4.0 to −11.9 with VFD, 
(3) MD −12.0 to −19.9 and (4) MD ≥-20. Change in MD of ≥3 MD was defined significant in either direction 
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(improvement or deterioration). In patients with simultaneous, bilateral NAION, only the result of the eye with most 
impaired vision was used in the comparative statistical analysis.

Due to NAION being more prevalent among patients over 50 years, we did a separate analysis of patients in two 
groups according to age: 18–50 years and 51–79 years. In selected cases, we compared clinical and medical character
istics between the groups.

Demographic factors and clinical data were analyzed using the Mann–Whitney U-test, Fischer exact test or chi- 
squared exact test with Monte Carlo estimate. To analyze for the association of systemic diseases and medical treatments 
on visual outcome, exact chi-squared analysis and in relevant cases a post hoc analysis of the chi-squared test was 
performed with Bonferroni correction. Finally, Bonferroni-Holm method was used to counteract the problem of multiple 
comparisons and thereby control the family-wise error rate. A p value ≤ 0.05 was treated as statistically significant. All 
the analyzes were carried out in SAS Studio 3.8 (SAS Institute, Cary NC).

Results
Three hundred ninety-one patients were identified by ICD code for “ischemic optic neuropathy” in the 10-year period. Of 
these, 163 patients were included in the study. The remaining 228 patients were excluded according to the flowchart in 
Figure 1.

Figure 1 Flowchart illustrating the inclusion and exclusion of patients in the study NAION = Nonarteritic anterior ischemic optic neuropathy; AAION = Arteritic anterior 
ischemic optic neuropathy. *Patients were diagnosed instead with glaucoma (n = 9), central retinal artery occlusion (n = 6), epiretinal membrane (n = 2), stroke (n = 5), other 
optic neuropathy (n = 5), multiple sclerosis (n = 9), fourth nerve palsy (n = 1), brain tumour (8), age-related macular degeneration (n=3), systemic lupus erythematosus (n 
= 1), amaurosis fugax (n = 4), neuroretinitis (n = 2), intraorbital inflammation (n = 1), acute retinal necrosis (n = 1), optic neuritis (n = 2), central serous chorioretinopathy (n 
= 1) and uncertain diagnosis (n = 8).
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Demographics
Patient demographics are shown in Table 1. Overall, a greater proportion of the patients in the total cohort were over 50 
years of age (79.8%) and predominantly men (66.3%). Active smokers made up 22.7% of the included patients, 16.6% 
reported regular alcohol consumption, and 71.2% had comorbidity. We identified a higher prevalence of comorbidity 
(62%) in the age group over 50 years (p<0.001). In the same age group, 53.4% of the patients used medication vs. 7.4% 
in the age group 18–50 years (p = 0.0037). Follow-up time between the two groups varied overall with 12.6 months in 
the age group 18–50 years vs. 4.7 months in the group of patients among 50–79 years (p = 0.0016). No statistically 
significant difference was seen between the groups regarding smoking.

More than half (50.9%) of the patients reported impaired vision as the initial onset symptom that made them seek 
medical care, while 45.4% of the patients noticed a VFD as the onset symptom. A few patients (3.7%) had not noticed 
any change in their vision, but a routine control at their primary ophthalmologist was with findings compatible with 
NAION (decreased BCVA, VFDs or/and optic disc edema or atrophy). Some patients (17.8%) had a history of previous 
NAION in the fellow eye. Four patients in the cohort had bilateral simultaneous NAION. Only 2 patients in the total 
cohort could report a family history of NAION.

Clinical Characteristics
The clinical characteristics of the included patients are shown in Table 2. Nearly all patients had their initial visit in our 
eye emergency department and were examined by supervised ophthalmology residents. At initial eye examination 85.3% 
were noted to have optic disc edema, while at the final examination 75.5% of the patients were noted to have optic 
atrophy based on the ophthalmoscopic appearance of a pale optic disc. On their first visit to our department, 27.6% of the 
patients were noted to have RAPD. It was not possible to record data about RAPD in 52.8% of the patients, in most cases 
because they were medically dilated from primary eyecare before they were seen in our eye emergency department. 
However, 63.2% had RAPD confirmed at least at their final follow-up visit.

Baseline BCVA was minimally to markedly affected (grade 0–2) in 81% and severely impaired to blindness (grade 3–5) in 
19% of the study group. Visual outcome, both BCVA (59.5%) and VF (72%) was overall stable from time of initial visit to 
final follow-up visit. No significant statistical difference was found for BCVA or VF grade at presentation and last available 
follow-up visit. Similarly, no statistically significant differences in BCVA or VF outcome were found between the age groups.

Table 1 Patient Demographics and Statistical Difference Between Age Groups (p-value)

Demographic Characteristics Total (n = 163) 18–50 Years (n = 33) 51–79 Years (n = 130) Missing Data (n) P-value

Male sex (%) 66.3 78.8 63.1 P = 0.10a

Age, mean±SD 60±12.0 41±8.9 63±7.8

Smoking 54 P = 0.07c

Yes 37 7 30

No 72 18 54

Alcohol* 108 P = 0.24c

Yes 27 6 21

No 28 11 17

Medication 4 P = 0.0037c

Yes 99 12 87

No 60 20 40

Comorbidity P = 0.0005d

Yes 116 15 101

No 47 18 29

Follow-up time, months, mean±SD 6.3±9 12.6±15 4.7±5.7 P = 0.0016b

Notes: aFischer’s test, bmann–Whitney U-test, cExact chi-squared test with Monte Carlo estimate, dFischer’s test and post hoc analyzes with Bonferroni corrected p value, 
*Moderate alcohol consumption for adults defined as up to one drink a day for women and up to two drinks a day for men.
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Table 2 Clinical Characteristics and Statistical Difference Between Age Groups (p-value)

Clinical Characteristics Total  
(n = 163)

18–50 
Years  
(n = 33)

51–79 
Years  
(n = 130)

Missing Data (n) P-value

Morphology of optic disc, 1. visit P = 0.20a

Edema 139 31 108
Atrophy 19 1 18

Normal or NA 5 1 4

Morphology of optic disc, final visit P = 0.16a

Edema 26 2 24

Atrophy 123 26 97
Normal or NA 14 5 9

RAPD, 1. visit 86 P = 0.46a

Yes 45 8 37
No 32 9 23

RAPD, final visit 23 P = 0.45a

Yes 103 23 80
No 37 5 32

Grade of visual impairment - 1. visit P = 0.32b

Grade 0 73 23 50
Grade 1 35 5 30

Grade 2 24 2 22

Grade 3 20 1 19
Grade 4 10 2 8

Grade 5 1 0 1

Grade of visual impairment - final visit P = 0.26a

Grade 0 83 23 60

Grade 1 31 5 26

Grade 2 16 2 14
Grade 3 22 2 20

Grade 4 8 1 7

Grade 5 3 0 3
Visual outcome (VA) 42/97/24 P = 0.10a

Improved 42 5 37

Stable 97 25 72
Deteriorated 24 3 21

Grade of visual field defect - 1. visit* P = 0.74a

Grade 0 3 0 3
Grade 1 3 1 2

Grade 2 20 6 14

Grade 3 18 7 11
Grade 4 6 1 5

Grade of visual field defect - final visit* 2/4/24/13/7 0/0/6/6/3 2/4/18/7/4 P = 0.31a

Grade 0 2 0 2
Grade 1 4 0 4

Grade 2 24 6 18

Grade 3 13 6 7
Grade 4 7 3 4

Visual outcome (VF)* P = 1.0 a

Improved 7 2 5
Stable 36 11 25

Deteriorated 7 2 5

Notes: aExact chi-squared test with Monte Carlo estimate, bExact chi-squared test with Monte Carlo estimate and post hoc analysis with 
Bonferroni corrected p value, *Number of patients = 50, the reason is excluded unvalid visual field tests and absence of second/final 
autoperimetry results.
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Systemic Comorbidities and Medication
Divided in age groups, 55% of patients in the 18–50 years category did not have any systemic comorbidities at all. This 
number decreased to 22% in the category of patients from 51–79 years. In the patients that did have systemic 
comorbidities, a subanalysis of the percentage distribution of five selected systemic comorbidities, with relevance to 
NAION, was performed (see Figure 2, top panel). No significant difference was found between the two age groups for 
any of these selected comorbidities. In the enrolled patients in the study, 31% did not have any of the selected 
comorbidities, 26% had one of these, and 43% had two or more of these.

Divided in age groups, 63% of patients in the 18–50 years category did not receive any medication at all and this 
number decreased to 32% in the category from 51–79 years. In the patients that did receive medication, a subanalysis of 
the percentage distribution of seven selected medications, with relevance to NAION, was performed (see Figure 2, lower 
panel). No significant difference was found between the two age groups for any of these selected medications. In the 
enrolled patients in the study, 18% did not receive any of the selected medications, 38% received one, and 44% received 
two or more of these.

To shed light on possible prognostic factors for visual acuity and visual field, we assessed suspected risk factors for 
their potential effect on visual outcome (Table 3). Overall, no statistically significant correlation was identified between 
selected risk factors and visual outcome for NAION patients after adjusting with Holm-Bonferroni method. Similarly, no 
significant correlation was found between risk factors and outcome in VA or VF in neither of the two age groups. And 
finally, we did not find any correlation between greater number of risk factors and visual outcome.

Figure 2 Percentage distribution of selected categories of relevant comorbidities and medications in the included patients. Cardiovascular diseases were the following: 
hypertension (n = 75), coronary artery bypass grafting (CABG)/percutaneous coronary intervention (PCI) (n = 10), atrial fibrillation (n = 8), ischemic heart disease (IHD) (n 
= 4), history of transient cerebral ischemia (TCI)/stroke (n = 6), atherosclerosis (n = 7), history of pulmonary embolism/deep vein thrombosis (n = 3), anemia due to 
bleeding (n = 2). Autoimmune disease among the patients in the study were the following: thyroid disease (n = 4), autoimmune hepatitis (n = 1), sarcoidosis (n = 1), 
polymyalgia rheumatica (n = 1), aplastic anemia (n = 1), rheumatoid arthritis (n = 1), ulcerative colitis (n = 1), nephropathy (n = 1), psoriasis arthritis (n = 4). There were no 
medication charts available in 3 patients in the age group 18–50 years and in 7 patients in the age group 51–79 years.
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Discussion
In this retrospective cohort study, we describe the demographic and clinical profile of 163 Danish patients diagnosed with 
NAION. We did not identify any correlation between suspected vascular risk factors at time of diagnosis and visual 
development following the ischemic insult.

NAION is a disease of the small vessels supplying the anterior optic nerve head. The exact cause remains unknown. 
However, an anatomical pre-disposition, the narrow scleral canal and the so-called disc at risk, is considered essential for 
the development of NAION.22–24 Other anatomic abnormalities, that result in axonal crowding, such as optic disc 
drusen15,16 or papilledema24 may predispose to NAION. In addition to anatomical risk factors, past studies have 

Table 3 Comorbidity and Medication in Relation to Visual Outcome

Variable Value Improved Unchanged Declined P value

Comorbidity - visual acuity outcome

Cardiovascular disease No 20.5% (16) 65.4% (51) 14.1% (11) 0.3a

Yes 30.6% (26) 54.1 (46) 15.3% (13)

Diabetes Mellitus No 24.4% (30) 59.4% (73) 16.3% (20) 0.6a

Yes 30% (12) 60% (24) 10% (4)

Hypercholesterolemia No 22.3% (23) 61.2% (63) 16.5% (17) 0.4a

Yes 31.7% (19) 56.7% (34) 11.7% (7)

Obstructive sleep apnea No 26% (41) 58.9% (93) 15.2% (24) 0.6a

Yes 20.0% (1) 80.0% (4) 0 (0)

Autoimmune disorder No 25.0% (37) 60.8% (90) 14.2% (21) 0.6a

Yes 33.3% (5) 46.7% (7) 20% (3)

Smoking (nmiss= 54) No 16.7% (12) 61.1% (44) 22.2% (16) 0.01b (0.02*)
Yes 40.5% (15) 51.4% (19) 8.1% (3)

Medication – visual acuity outcome

Antihypertensives (nmiss= 10) No 22.3% (21) 62.8% (59) 14.9% (14) 0.4a

Yes 30.5% (18) 52.5% (31) 17% (10)

Antidiabetics (nmiss= 10) No 23.8% (29) 59.8% (73) 16.4% (20) 0.6a

Yes 32.3% (10) 54.8% (17) 12.9% (4)

Statins (nmiss= 10) No 20.2% (22) 66.1% (72) 13.8% (15) 0.02b (0.02**)
Yes 38.6% (17) 40.9% (18) 20.5% (9)

Sildenafil (nmiss= 10) No 25.7% (38) 58.1% (86) 16.2% (24) 0.6a

Yes 20% (1) 80% (4) 0

Anticoagulants (nmiss= 10) No 25.2% (34) 60.7% (82) 14.1% (19) 0.3a

Yes 27.8% (5) 44.4% (8) 27.8% (5)

Acetylsalicylic acid (ASA) (nmiss= 10) No 23.8% (29) 61.5% (75) 14.8% (18) 0.4a

Yes 32.3% (10) 48.4% (15) 19.4% (6)

New oral anticoagulant drugs (NOAC) (nmiss= 10) No 25.5% (38) 59.1% (88) 15.4% (23) 1.0a

Yes 25% (1) 50% (2) 25% (1)

Prednisone (nmiss= 10) No 23.5% (35) 60.4% (90) 16.1% (24) 0.003b (0.004**)
Yes 100% (4) 0 0

Notes: aexact chi-squared test with Monte Carlo estimate, bexact chi-squared test with Monte Carlo estimate and post hoc analysis with Bonferroni corrected p value, nmiss 

= number of patients with no observations), *Test between improved vs. declined. No statistically significant association was identified when adjusting for mass significance 
with Bonferroni-Holm method, **Test between improved vs. unchanged. No statistically significant association was identified when adjusting for mass significance with 
Bonferroni-Holm method.
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demonstrated that vascular risk factors, such as cardiovascular disease, diabetes, and hypercholesterolemia are associated 
with NAION.3–5,9,25–28 It is unclear whether vascular risk factors are as important as the anatomical ones for acquiring 
NAION, and it is unclear whether pre-existing vascular or anatomic risk factors are important for the development of 
visual acuity and fields following the initial ischemic event. Our primary aim was therefore to examine potential 
prognostic vascular risk factors for visual outcome.

Mean age at diagnosis of NAION in this cohort was 60 years. This finding corresponds well with previous studies, 
where the mean age ranged from 57 to 65 years.4,25,29,30 Overall, there was an overweight of men diagnosed with 
NAION in our study. However, we did not find a statistically significant sex predisposition for NAION, which also 
correlates well with previous studies.4,25,29,30

We assessed the prevalence of comorbidities in two age groups: Below and above 50 years of age. As expected, we 
identified a slightly higher proportion of comorbidities in the age group over 50 years. However, we did not find 
a statistically significant difference between the age groups when analyzing the risk factors independently.

Previous studies have tried to assess whether some of the suspected risk factors examined in this study do have an 
effect on visual outcome.20,31,32 Sharma et al found that ischemic heart disease and increasing age were associated with 
a declined final visual outcome. Furthermore, they did not find that diabetes or obstructive sleep apnea were independent 
risk factors affecting visual outcome.31 Hayreh et al did not find any association with age at diagnosis, sex, smoking, 
diabetes mellitus, hypertension, ischemic heart disease, hypercholesterolemia and visual outcome one year after time of 
diagnosis.20 Bialer et al neither found any association between clinical characteristics and visual outcome. Our study 
supports a hypothesis of a non-existing or minor association between visual outcome and proposed systemic risk factors. 
Bialer et al suggested that the detection of deterioration is predominantly related with the timing of medical evaluation 
and not with the patient’s characteristics or clinical presentation.32

When looking at risk factors in relation to post-insult visual development, we found that most of the risk factors did 
not play a role for visual development after the patients were diagnosed with NAION. Most patients experienced stable 
and unchanged visual acuity and visual fields regardless of the type of risk factor and the number of risk factors they had. 
We cannot explain why the greater proportion of those who experienced improved visual development were smokers. 
However, it is important to note that the sample groups were small regarding the risk factors and therefore it is necessary 
to do further studies with a bigger sample size to confirm the observations more accurately.

Several limitations of the present study should be addressed; most of them are primarily related to the study being 
a retrospective analysis. A limitation of this study was first the need to exclude the majority (228/391) of patients from 
the initial data because of primarily inadequate follow-up in the department. Secondly, the lack of eye examination at 
a standardized follow-up time for all patients is also a limitation in the retrospective format. Third, the lack of an RAPD 
in 42% of patients examined for RAPD at first visit, could question the NAION diagnosis, as one would expect this 
number to be lower. It is possible that some RAPDs may have been too subtle to detect in a busy emergency setting, 
especially if the NAION only affected the optic nerve head segmentally, and the lack of an RAPD was only noted in 26% 
of the examined patients at follow-up, where the diagnosis was confirmed by trained neuro-ophthalmologists. Fourth, 
optic atrophy was only noted in about 75% at final examination, where one would have expected some degree of optic 
atrophy in almost all cases. The observed optic atrophy was based on the fundoscopic appearance of a pale disc, not on 
peripapillary retinal nerve fiber layer atrophy, which probably would have been detected on optical coherence tomo
graphy scans. Fifth, in this study BCVA (59.5%) and VF (72%) were found overall stable from initial visit to final 
follow-up. These percentages are high in respect to what has been previously reported with spontaneous partial 
improvement usually observed in about 40% of patients within the first few weeks from onset.2,17 In some cases we 
could have missed an initial improvement in BCVA as time between initial and final visit in our study in many cases was 
longer. Finally, this study did not include a control group matched for age and sex. As systemic comorbidities are 
common in older patients without NAION, an analysis of a control group could potentially have yielded important 
results.

This study highlights the clinical profile of a Danish population diagnosed with NAION. A comprehensive list of 
factors, including comorbidities, medications and lifestyle factors, were examined in this large study with 163 patients to 
see if there were any associations with visual outcome after the ischemic event took place. However, no association was 
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found between clinical characteristics, systemic vascular risk factors and visual outcome. The lack of this association 
could indicate a role for visual outcome of the pre-existing optic nerve head anatomy, which should be further explored in 
future studies.
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