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ABSTRACT
A 45-year-old female patient consulted our hospital for bilateral visual loss. She was receiving hemodialysis for 15 years. At 
presentation ophthalmologic examination, her visual acuity was hand movements in the right eye and light perception neg-
ative in the left eye. The direct light response was weak in the right eye and absent in the left eye. A total afferent pupillary 
defect was detected in the left eye. Fundoscopy revealed bilateral sectorial pale, sectorial hyperaemia and swollen optic discs. 
On the left papilla, there were splinter haemorrhages. At the right eye, there was pale edema at superior maculo-papillary 
bunch that coherent with occlusion of the cilioretinal artery. She was diagnosed as non-arteritic ischemic optic neuropathy 
based on the clinical and funduscopic examination. Methylprednisolone intravenous 1000mg/day for three days, then, oral 
methylprednisolone 1 mg/kg/day were administered for one week. Simultaneous acetylsalicylic acid 325 mg/day and hydra-
tion with 0.9% 1000cc isotonic solution treatment started. After two months, visual acuities did not change in both eyes, and 
both optic disks were pale.
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Bilateral simultaneous non-arteritic anterior ischemic 
optic neuropathy with occlusion of unilateral 
cilioretinal artery: A case report

Case Report   OPHTHALMOLOGY

Optic nerve ischemia may be in different anatomi-
cal locations. Anterior ischemic optic neuropathy 

(AION) involves the 1mm segment of the optic nerve 
head. AION can be non-arteritic (NAION) or arteritic 
(AAION). Most of the cases of AION are NAION 
(95%), and usually, unilateral involvement occurs [1]. 
NAION is the most common optic neuropathy over 50 
years old, and the average age is 60 [2]. NAION may 
have many etiologies, including atherosclerosis, dia-
betes mellitus, hyperlipidemia, hypertension, sudden 
hypotensive events, cataract surgery, sleep apnea syn-
drome, hemoconcentration, hemodilution, hypercoag-
ulable states, migraine and collagen vascular disease [3, 

4]. AAION is almost always associated with giant cell 
arteritis (GCA), and the average age is 70 [5]. Bilateral 
involvement is more often at AAION than NAION. 
Bilateral simultaneous NAION is extremely rare [6]. 
Massive haemorrhage, hypotension, chronic hemodialy-
sis, chronic anaemia and some drugs (interferon alfa and 
sildenafil) may cause optic nerve ischemia. Bilateral si-
multaneous NAION may occur in young individuals at 
the situations reported above [7–9]. In this case report, 
we presented a 45 years old female patient with bilateral 
simultaneous NAION with occlusion of the right cil-
ioretinal artery.
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CASE REPORT

A 45-year of a female patient with chronic renal fail-
ure who was receiving hemodialysis three times a week 
for 15 years was applied to our emergency service at 
the hospital because of bleeding from femoral artery 
catheter. Two units of blood transfused to the patient 
due to a decrease in haemoglobin. The patient was op-
erated for bleeding control and hospitalized at an in-
tensive care unit. The patient described bilateral vision 
loss one day after the hospitalization and consulted 
ophthalmology clinic.

At presentation, the patient described sudden, 
painless, bilateral vision loss. Visual acuity was hand 
movements in the right eye, and light perception was 
negative in the left eye. The direct light response was 
weak in the right eye and absent in the left eye. A to-
tal afferent pupillary defect was detected in the left eye. 
Anterior segment examination was unremarkable in 
both eyes. Intraocular pressure was 19 mm Hg in the 
right eye and 18 mm Hg in the left eye. Fundoscopy 
revealed bilateral sectorial pale, sectorial hyperaemia 
and swollen optic discs. On the left papilla, there were 
splinter haemorrhages. At the right eye, there was pale 
edema at superior maculo-papillary bunch that coher-
ent with occlusion of the cilioretinal artery. There were 
dirty yellow spot accumulations at the parafoveal area 
and pigmentary changes at the peripheral retina in both 
eyes. Also, retinal veins enlarged compatible with hy-
pertensive retinopathy (Fig. 1).

At systemic examination blood pressure was 100/54 
mmHg, haemoglobin was 6.9 gr/dL, urea was 100mg/
dl, serum glucose level was 85 mg/dl, HbA1C was 4.7, 
low-density lipoprotein (LDL) cholesterol and triglyc-
eride levels were 77 and 174 mg/dl, respectively. Vitamin 
B12 was 1000 pg/ml, serum erythrocyte sedimentation 
rate was 22/mm/h, and C-reactive protein was 1 mg/dl 
(both were in normal limits). Vasculitic markers Anti-
nuclear antibodies (ANA), anti-DNA, cytoplasmic and 
perinuclear anti-neutrophil cytoplasmic antibodies (c-
ANCA and p-ANCA), anti-cardiolipin and antiphos-
pholipid antibodies were all negative. The patient did 
not have a headache, jaw claudication, scalp tenderness 
and polymyalgia rheumatica that were the most com-
mon systemic symptoms of AAION. Both temporal 
arteries were evaluated as normal on palpation. Colour 
Doppler ultrasound examination of both temporal arter-
ies showed no significant obstruction and intima thick-
nesses were measured 1.5 mm in the right eye and 1.4 

mm in the left. Rheumatology did not consider temporal 
arteritis and other vasculitis.

Neurological examination was normal. Remarkable 
cerebral or orbital pathology that may account for the bi-
lateral visual loss was not detected in venous MR angiog-
raphy, contrast-enhanced cranial MR and orbital MR. At 
the cardiac examination, she had cardiac hypertension for 
15 years. She was using Beloc 50 mg 2×1 and Plavix 75 
mg 1×1. Transthoracic echocardiography showed grade 
one diastolic dysfunction, mild aortic, mitral and tricuspid 
valve insufficiency. Doppler ultrasonography revealed that 
internal carotid artery (ICA) peak systolic velocity (PSV) 
was 78 cm/sec at right and 76 cm/sec at left (within nor-
mal ranges). Angiotensin-converting enzyme, chest CT, 
rapid plasma reagin (RPR), venereal disease research lab-
oratory (VDRL), pathergy test, and purified protein de-
rivative (PPD) were within a normal range.

The patient was diagnosed as non-arteritic ischemic 
optic neuropathy based on the clinical, funduscopic and 
systemic examination. Intravenous methylprednisolone 
1000mg/day was started to administer for three days. 
Then, oral methylprednisolone 1 mg/kg/day was admin-
istered for one week. In addition to that, acetylsalicylic 
acid 325 mg/day and 0.9 % 1000cc/day isotonic solu-
tion (to control the hypotension) treatment were started. 
Visual acuities did not change after one week. Fundus 
fluorescein angiography was revealed delay in filling op-
tic disc and normal filling in parapapillary vascularisation 
at two weeks follow up (Fig. 2). Optic disc and maculo-
papillary bunch edema were started to resolve substan-
tially, and both optic discs were mildly pale (Fig. 3). After 
two months, visual acuities did not change, and the direct 
light response was weak in the right eye and absent in 
the left eye. Maculo-papillary bunch edema resolved, and 
both optic discs were pale (Fig. 4).

Figure 1. Pictures of the first examination.



DISCUSSION

The cause of NAION is the infarction of the optic nerve 
head that was supplied by the posterior ciliary arteries. 
Presentation of NAION is a sudden, painless, unilateral 

visual loss. Vision loss frequently develops in the morn-
ing. Thus, nocturnal hypotension may play an important 
role in the occurrence of NAION [10]. The optic disc is 
small and crowded. There may be diffuse or sectoral, hy-
peraemic or pale disc swelling with peripapillary splinter 
haemorrhages [11]. 

In our case, the presence of bilateral vision loss, bilat-
eral disc edema and right eye cilioretinal artery occlusion 
suggest an AAION at first glance. However, age of the 
patient, absence of the most common systemic symp-
toms (e.g. headache, jaw claudication, scalp tenderness 
and polymyalgia rheumatica) and bilateral visual loss 
when woke up in the morning support the NAION 
[12]. The factors that did not support the AAION were 
there was not loss of pulsation of both temporal arteries, 
ESR and CRP were normal. At NAION and AAION 
after 4-8 weeks optic, atrophy and generalized retinal 
artery thinning develop. However, at AAION optic disc 
excavation may develop [13]. At our patient optic, disc 
excavation did not develop. At both at FFA disk, the fill-
ing was delayed, and at AAION, parapapillary choroidal 
filling delayed [14]. Our patient’s parapapillary choroidal 
filling was normal. However, we could not carry out FFA 
at the first examination because the patient’s systemic 
condition was not appropriate. In our patient, there were 
dirty yellow spot accumulations at the parafoveal area 
and pigmentary changes at the peripheral retina in both 
eyes. In the literature, there were retinal pigment epithe-
lium changes at chronic hemodialysis patients [15, 16].

In patients <50 years of age, it is very important to 
exclude idiopathic optic neuritis, syphilis, sarcoidosis, in-
filtrative optic neuropathies, anterior orbital lesions that 
produce optic nerve compression and other autoimmune 
diseases [17]. As a result of our investigations, we could 
not find any of these diagnoses. 

Our patient was receiving hemodialysis since 15 
years and bleeding from femoral artery after right 
femoral catheter insertion for hemodialysis just before 
the consultation, might have disturbed the already in-
adequate blood supply of the optic nerve and probably 
because chronic hemodialysis the patient had chronic 
anemia that was reducing the optic nerve blood supply. 
Chronic hemodialysis patients often have risk factors 
for NAION, such as anemia, hypotension, atherosclero-
sis and uremia [18]. Hypotension is the main cause of 
decreased perfusion of the microcirculation of the op-
tic disc. Many causes may lead to chronic hypotension 
among patients on hemodialysis, including hypovolemia, 

Figure 2. Fundus fluorescein angiography at two weeks fol-
low up.

Figure 3. At two weeks follow-up.

Figure 4. After two months.
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the use of anti-hypertensive medications and removal of 
vasopressors during dialysis [19]. Atherosclerosis gives 
rise to increased resistance to the blood supply. Anemia 
causes low blood oxygen-carrying capacity. Uremic pa-
tients often may also have other coexisting pathological 
factors, such as hypotension or hypertension, atheroscle-
rosis, and anemia. These compounded factors decrease 
the posterior ciliary artery blood supply that predisposes 
them to NAION [20].

Although the ciliary artery occlusion was in the right 
eye, it was observed that the visual defect in the left eye 
was heavier. The reason for this may be the deep ischemia 
of the left optic nerve.

The first report of anterior ischemic optic neuropathy 
as a result of hemodialysis-associated hypotension was 
published in 1986 [21]. Afterwards, different studies were 
on this subject [22, 23]. Different visual acuities were re-
ported in patients with NAION on hemodialysis at first 
examination and after treatment [24-26]. According to 
other reports, our patient’s visual acuities were low at first 
and after the treatment. Also, there were reports of bilat-
eral simultaneous NAION in the relevant literature [27, 
28]. However, to our knowledge, this study is the first re-
port bilateral simultaneous NAION with occlusion of the 
unilateral cilioretinal artery after chronic hemodialiysis.

Based on all the findings described above, the patient 
was diagnosed as NAION. NAION has no proven ef-
fective treatment. Optic nerve sheath decompression 
surgery was tried to treat NAION, but it was not ben-
eficial and potentially harmful [29]. Hyperbaric oxygen 
therapy did not produce a significant improvement in 
visual acuity [30]. Acetylsalicylic acid is effective in re-
ducing systemic vascular events, but it does not appear 
to reduce the risk of involvement of the fellow eye [31]. 
In Salomon et al.’s study, they suggest that acetylsalicylic 
acid at 325 mg/day might be effective in reducing the fre-
quency of second eye involvement with NAION [32]. 
Therefore, we used a dose of 325 mg/day acetylsalicylic 
acid. Correction of hypotension ensures the adequate 
perfusion of the optic nerve. The use of steroids is con-
troversial, but positive effects have been reported in some 
studies [33]. We started methylprednisolone, acetylsal-
icylic acid and hydration treatment for our patient, but 
after the treatment, the visual acuities did not increase.

Conclusion
Chronic hemodialysis may cause anemia, hypotension 
and uremia. This case supports chronic hemodialysis 

is a risk factor for developing NAION. NAION can 
be accompanied by cilioretinal artery occlusion. Both 
nephrologist and ophthalmologist should be aware of 
this potential complication.

Informed Consent: Written informed consent was obtained from 
the patient for the publication of the case report and the accompa-
nying images.

Conflict of Interest: No conflict of interest was declared by the 
authors.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

Authorship Contributions: Concept – UL; Design – UL; Supervision 
– UL; Materials – UL; Data collection and/or processing – UL; Analysis 
and/or interpretation – UL; Writing – UL; Critical review – UL.

REFERENCES

1. Hattenhauer MG, Leavitt JA, Hodge DO. Incidence of nonarteritic 
anterior ischemic optic neuropathy. Am J Ophthalmol 1997;123:103–
107. [CrossRef ]

2. Biousse V, Newman NJ. Ischemic optic neuropathies. N Engl J Med 
2015;372:2428–2436. [CrossRef ]

3. Tarantini A, Faraoni A, Menchini F, Lanzetta P. Bilateral simultaneous 
nonarteritic anterior ischemic optic neuropathy after ingestion of sildenafil 
for erectile dysfunction. Case Rep Med 2012;2012:747658. [CrossRef ]

4. Hayreh SS, Joos KM, Podhajsky PA. Systemic diseases associated with 
nonarteritic anterior ischemic optic neuropathy. Am J Ophthalmol 
1994;118:766–780. [CrossRef ]

5. Jianu DC, Jianu SN, Petrica L, Motoc AGM, Dan TF, Lăzureanu DC, 
Munteanu M. Clinical and color Doppler imaging features of one pa-
tient with occult giant cell arteritis presenting arteritic anterior ischemic 
optic neuropathy. Rom J Morphol Embryol 2016;57: 579–583.

6. Gerding H. Bilateral non-arteritic anterior ischaemic optic neuropathy 
(NAION) associated with essential thrombocytosis. Klin Monbl Au-
genheilkd 2013;230:430-431. [CrossRef ]

7. Postoperative Visual Loss Study Group. Risk factors associated with 
ischemic optic neuropathy after spinal fusion surgery. Anesthesiology 
2012;116: 15–24.

8. Onaran Z, Tan FU, Yılmazbas P, Onaran Y. Bilateral non-arteritic ante-
rior ischemic optic neuropathy following second-trimester spontaneous 
abortion-related haemorrhage. J Clin Neurosci 2012;19: 1445-1447.

9. Moschos MM, Margetis I. Bilateral simultaneous anterior ischemic op-
tic neuropathy associated with sildenafil. Case Rep Ophthalmol 2011; 
2: 262-265. [CrossRef ]

10. Hayreh S, Podhajsky P, Zimmerman MB. Role of nocturnal arterial 
hypotension in optic nerve head ischaemic disorders. Ophthalmologica 
1999; 213: 76–96. [CrossRef ]

11. Buthaina S. Anterior ischaemic optic neuropathy and dialysis: effect of 
hypotension. Oman J Ophthalmol 2013; 6: 64–65. [CrossRef ]

12. Singh AG, Kermani TA, Crowson CS, Weyand CM, Matteson EL, 
Warrington KJ. Visual manifestations in giant cell arteritis: trend over 5 
decades in a population-based cohort. J Rheumatol 2015; 42: 309–315.

13. Jianu DC, Jianu SN. Chapter 5: Giant cell arteritis and arteritic anterior 
ischemic optic neuropathies. In: Sakkas LI, Katsiari C (eds). Updates in 
the diagnosis and treatment of vasculitis. Intech, Rijeka, Croatia 2013, 

https://doi.org/10.1016/S0002-9394(14)70999-7
https://doi.org/10.1056/NEJMra1413352
https://doi.org/10.1155/2012/747658
https://doi.org/10.1016/S0002-9394(14)72557-7
https://doi.org/10.1055/s-0032-1328390
https://doi.org/10.1016/j.jocn.2011.11.033
https://doi.org/10.1159/000331111
https://doi.org/10.1159/000027399
https://doi.org/10.4103/0974-620X.111934
https://doi.org/10.3899/jrheum.140188


111–130.
14. Biousse V, Newman N. Ischemic optic neuropathies. N Engl J Med 

2015; 372:2428–2436. [CrossRef ]

15. Mathys B, Baeck A, Verougstraete C, Verstappen A, D’Haene M, Za-
nen A. Pigmentary changes of the retina in dialysis patients treated with 
deferoxamine. Bull Soc Belge Ophtalmol 1988;229: 49-60.

16. Hayasaka S, Kitaoka M, Mizuno K. Irregular macular pigmentation 
in patients treated with hemodialysis. Ophthalmologica 1986;192:148-
53. [CrossRef ]

17. Kale N. Optic neuritis as an early sign of multiple sclerosis. Eye 
Brain.2016; 8: 195-202. [CrossRef ]

18. Nieto J, Zapata MA. Bilateral anterior ischemic optic neuropathy in 
patients on dialysis: A report of two cases. Indian J Nephrol 2010;20: 
48–50. [CrossRef ]

19. Shetty A, Afthentopoulos IE, Oreopoulos DG. Hypotension on con-
tinuous ambulatory peritoneal dialysis. Clin Nephrol 1996; 45: 390−7.

20. Basile C, Addabbo G, Montanaro A. Anterior ischemic optic neuropa-
thy and dialysis: role of hypotension and anemia. J Nephrol 2001;14: 
420–423.

21. Servilla KS, Groggel GC. Anterior ischaemic optic neuropathy as a com-
plication of hemodialysis. Am J Kidney Dis 1986;8: 61–63. [CrossRef ]

22. Jackson TL, Farmer CK, Kingswood C, Vickers S. Hypotensive is-
chaemic optic neuropathy and peritoneal dialysis. Am J Ophthalmol 
1999;128:109–11. [CrossRef ]

23. Buono LM, Foroozan R, Savino PJ, Danesh-Meyer HV, Stanescu D. 
Posterior ischemic optic neuropathy after hemodialysis. Ophthalmol-
ogy 2003;110:1216–8. [CrossRef ]

24. Haider S, Astbury NJ, Hamilton DV. Optic neuropathy in uraemic pa-
tients on dialysis. Eye 1993;7: 148–51. [CrossRef ]

25. Bartlett S, Cai A, Cairns H. Non-arteritic ischaemic optic neuropathy 

after first return to haemodialysis. BMJ Case Rep 2011. [CrossRef ]

26. Tay E, Andreou P, Graham E. Anterior ischaemic optic neuropathy 
(AION) associated with post dialysis hypotension. Neuroophthal-
mologt. 2009; 33: 168–173. [CrossRef ]

27. Prud’homme S, Nevens F, Casteels I. Bilateral simultaneous anterior 
ischemic optic neuropathy, an extrahepatic manifestation of hepatitis C 
cured with direct acting antivirals. GMS Ophthalmol Cases 2016 Apr 
4;6:Doc05.

28. Yazgan S, Ayar O, Akdemir MO, Uğurbas SH. Simultaneous Bilateral 
Non-Arteritic Anterior Ischaemic Optic Neuropathy and Unilateral 
Central Retinal Artery Occlusion after Hip Prosthesis Surgery. Neu-
roophthalmology 2014;38: 257-259.t [CrossRef ]

29. Newman NJ, Scherer R, Langenberg P, Kelman S, Feldon S, Kaufman 
D, Dickersin K; Ischemic Optic Neuropathy Decompression Trial Re-
search Group. The fellow eye in NAION: report from the ischemic op-
tic neuropathy decompression trial follow-up study. Am J Ophthalmol 
2002;134:317–328. [CrossRef ]

30. Arnold AC, Helper RS, Lieber M, Alexander JM. hyperbaric oxygen 
therapy for nonarteritic anterior ischaemic optic neuropathy. Am J oph-
thalmol 1996;122:535–41. [CrossRef ]

31. Rebolleda G, Pérez-López M, Casas-Llera P, Muñoz-Negrete FJ. Treat-
ment of non-arteritic anterior ischemic optic neuropathy with high-
-dose systemic corticosteroids. Graefes Arch Clin Exp Ophthalmol. 
2013; 251:1031−1032. [CrossRef ]

32. Salomon O, Huna-Baron R, Steinberg DM, Kurtz S, Seligsohn U. 
Role of aspirin in reducing the frequency of second eye involvement 
in patients with non-arteritic anterior ischaemic optic neuropathy. Eye 
1999;13: 357-9. [CrossRef ]

33. Hayreh SS, Zimmerman MB. Non-arteritic anterior ischemic optic 
neuropathy: Role of systemic corticosteroid therapy. Graefes Arch Clin 
Exp Ophthalmol 2008; 246:1029−1046. [CrossRef ]

Limon et al., Bilateral simultaneous non-arteritic anterior ischemic optic neuropathy with occlusion of unilateral cillioretinal arter 411

https://doi.org/10.1056/NEJMra1413352
https://doi.org/10.1159/000309627
https://doi.org/10.2147/EB.S54131
https://doi.org/10.4103/0971-4065.62094
https://doi.org/10.1016/S0272-6386(86)80156-1
https://doi.org/10.1016/S0002-9394(99)00026-4
https://doi.org/10.1016/S0161-6420(03)00257-4
https://doi.org/10.1038/eye.1993.31
https://doi.org/10.1136/bcr.04.2011.4072
https://doi.org/10.1080/01658100902952598
https://doi.org/10.3109/01658107.2014.917685
https://doi.org/10.1016/S0002-9394(02)01639-2
https://doi.org/10.1016/S0002-9394(14)72114-2
https://doi.org/10.1007/s00417-012-2063-z
https://doi.org/10.1038/eye.1999.90
https://doi.org/10.1007/s00417-008-0805-8

