NEURO-OPHTHALMOLOGY
2022, VOL. 46, NO. 2, 104-108
https://doi.org/10.1080/01658107.2021.1909075

Taylor & Francis
Taylor &Francis Group

CASE REPORTS

’ W) Check for updates

Non-Arteritic Anterior Ischaemic Optic Neuropathy with Progressive Macular

Ganglion Cell Atrophy due to COVID-19

Bora Yiksel (®, Faruk Bicak(®, Fatih GlUm{s

, and Tuncay Kisbeci

Department of Ophthalmology, University of Health Sciences Izmir Bozyaka Education and Research Hospital, izmir, Turkey

ABSTRACT

A 72-year-old man with type Il diabetes mellitus presented with sudden painless vision loss and an
inferior visual field defect in his right eye. He had previously tested positive for COVID-19 disease
with the symptoms starting 13 days before the onset of vision loss. His decimal visual acuity, 55 days
after the onset of visual symptoms, was 0.3 and this decreased over the following week to counting
fingers. 24-2 visual field analysis revealed an inferior altitudinal defect. Dilated fundus examination
revealed mild optic disc swelling in the right eye. The left eye was normal. He was diagnosed with
non-artertic anterior ischaemic optic neuropathy (NAION). On spectral domain optical coherence
tomography there was retinal thinning in the supero-temporal foveal area. Macular ganglion cell
layer — inner plexiform retinal layer complex analysis showed progressive atrophy that developed
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from the supero-temporal to the infero-nasal fovea. COVID-19 infection may lead to NAION.

Introduction

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV2) has led to a global pandemic with
more than 100 million confirmed cases and 2 million
deaths to date."> While the main manifestations are in
the respiratory tract, multi-system organ involvement
has also been reported.” SARS-CoV-2 causes a pro-
thrombotic state due to a mechanism that has not yet
been fully elucidated.>* There are a growing number
of reports of ophthalmological complications of
COVID-19 in the literature. Reported posterior seg-
ment manifestations include optic neuritis,™ cotton-
wool spots and microhaemorrhages,” central retinal
artery occlusion,” reduction in foveal vascular
density,” acute macular neuroretinopathy,® retinal
nerve fibre layer infarcts,” and ocular neuropathy
with panuveitis.'’

Rho et al. reported the first case of non-arteritic
anterior ischaemic optic neuropathy (NAION) fol-
lowing COVID-19 infection in a patient with diabetic
retinopathy."' NAION is caused by occlusion of the
short posterior ciliary arteries resulting in partial or
total infarction of the optic nerve head.® Major risk
factors include crowded optic discs, hypertension,
diabetes mellitus, and hyperlipidaemia."" The usual
presentation is in the 6th-7th decades with sudden,

painless vision loss and mostly inferior altitudinal
visual field defects. Diffuse or sectorial hyperaemic
optic disc swelling with a few peri-papillary splinter
haemorrhages may be seen. The swelling gradually
resolves and pallor develops 3-6 weeks after onset.'?
The optic nerve damage is usually severe and irrever-
sible, depending on the extent of the occluded
arteries.® The usual duration of mild COVID-19
symptoms is reported as two weeks."? Here we report
a diabetic patient who developed NAION on the
13th day after contracting COVID-19.

Case report

A 72-year-old male dentist presented with sudden,
painless inferior visual field loss and blurred vision
in his right eye (OD). He had had type II diabetes
mellitus for 10 years that was well controlled with
oral anti-diabetic medication (Metformin). His
fasting blood glucose was 127 mg/dL and his
HBAlc was 5.4%. He also had hypertension con-
trolled with medication, was on aspirin and also
sulfasalazine for ulcerative colitis. He smoked 10
cigarettes per day.

He had had a positive polymerase chain reac-
tion test for COVID 19. He developed flu-like
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symptoms 13 days before the onset of visual
complaints. Although he did not have a cough,
a computed tomography (CT) scan of the chest
revealed hazy opacification. He commenced
200 mg favipiravir tablets, eight twice per day
on the first day and continued with one tablet
twice per day. Five days after onset his COVID-
19 symptoms had resolved.

On presentation with his loss of vision the
inferior visual field defect OD was confirmed
by confrontation testing. A Neurology consulta-
tion, blood tests and imaging were performed on
the same day. His erythrocyte sedimentation rate
(ESR) was 10 mm/hr and his C-reactive protein
(CRP) was 0.5 mg/L. Bilateral carotid Doppler
ultrasonography revealed minimal intimal thick-
ening. Cranial magnetic resonance imaging with
contrast revealed a few subcortical ischaemic
foci. A CT scan of the chest revealed athero-
sclerotic calcification of the aortic arch and bilat-
eral subpleural thickening suggesting interstitial
lung disease.

He was referred to our hospital and was seen
55 days after the onset of visual symptoms. His
best corrected decimal visual acuity was 0.3 OD
and 1.0 in the left eye (OS). A mild colour vision
defect OD was detected using the Ishihara pseu-
doisochromatic plates. His intraocular pressure by
Goldmann applanation tonometry was 19 mmHg
OD and 20 mmHg OS. There was no apparent
relative afferent pupillary defect on the right.
A dilated fundus examination revealed mild optic
disc swelling OD (Figure la). The left eye was
normal. Spectral domain optical coherence
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tomography (SD-OCT: Heidelberg Engineering
GmbH, Heidelberg, Germany) macular thickness
analysis revealed retinal thinning of the supero-
temporal fovea with a central thickness of
245 pum. SD-OCT (Cirrus HD-OCT 5000, Carl
Zeiss Meditec Inc, Dublin, Ca, USA) retinal
nerve fibre layer (RNFL) analysis revealed superior
thickening due to oedema OD (Figure 2a).
Macular ganglion cell - inner plexiform layer
(GCIPL) complex analysis (by Cirrus HD-OCT)
showed GCIPL loss of the superior fovea OD.
The minimum GCIPL thickness was 63 pm in
that area (Figure 3a). The supero-temporal
GCIPL thickness was 84 pm OS. Since the ESR
and CRP were normal and the patient had no
scalp tenderness or thickened temporal arteries,
giant cell arteritis was excluded. A diagnosis of
NAION was made. Three days later, his visual
acuity dropped to 0.2 OD. The optic disc oedema
had decreased. Fluorescein angiography revealed
mild optic disc hyperfluorescence OD (Figure 1b).

Four days after this, 62 days after the onset of
visual symptoms, his vision decreased to counting
fingers at 3.5 m OD. Central 24-2 visual field
testing (Humphrey Field Analyser 745i, Carl
Zeiss Meditec Inc, Dublin, Ca, USA) revealed an
inferior altitudinal defect OD (Figure 2d).
Temporal pallor of the optic disc was visible OD.
The central macular thickness on SD-OCT was
216 pym OD reflecting 29 um thinning since the
previous week. The minimum GCIPL thickness
was 54 pum OD indicating progressive loss
(Figure 3b). Atrophy involving the infero-nasal
fovea OD was detected on day 69 (Figure 3c).

RTimer:3:02.5

Figure 1. (a) Colour fundus photograph shows mild temporal optic disc oedema in the right eye. (b) Fluorescein angiogram revealing

late optic disc hyper-fluorescence in the right eye.
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Figure 2. Retinal nerve fibre layer (RNFL) analysis by SD-OCT (Cirrus). (a) Initial RNFL thickening in the right eye due to optic disc
oedema. (b,c) Second and third analyses one week apart revealing a superior RNFL defect in the right eye indicating sectorial optic
atrophy. The RNFL in the left eye was normal. (d) 24-2 Humphrey visual field analysis of the right eye that is quite reliable with 1/17
fixation losses, 0% false positive errors and 13% false negative errors, showing an inferior altitudinal defect.

Automated progression analysis revealed progres-
sive. GCIPL atrophy OD through three weekly
visits until day 76 (Figure 3d).

Discussion

Infection with SARS-CoV-2 leads to a severe
inflammatory response with hypercoagulability
and hypoxaemia.*'" Disturbances in endothelial
cells that are followed by intense thrombin genera-
tion and reduced fibrinolysis leads to the hypercoa-
gulability. Thus, thrombosis within the arterioles
supplying the optic nerve may be triggered.® Rho
et al. reported the first NAION case occurring two

weeks after the onset of COVID-19 symptoms.'’
Likewise, our patient had NAION on the 13th day
of the disease course. As far as we know, our patient
is the second reported NAION case associated with
COVID-19. Our patient also had diabetes mellitus
but no retinopathy. He had no plaques in the inter-
nal carotid and he was using aspirin. These findings
suggest that COVID-19 may have had a causal
relationship with our patient’s NAION. However,
it could have been a coincidence, since our patient
is a diabetic, hypertensive male aged 72 years,
which are all well known risk factors for NAION.
Progressive  NAION has been reported in
a quarter of the cases. Possibly, swollen axons in
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Figure 3. Serial macular ganglion cell - inner plexiform layer (GCIPL) complex analyses of both eyes: (a) On day 55 ischaemic GCIPL loss
of the supero-temporal fovea with a minimum thickness of 65 um. The left GCIPL thickness is normal at 84 um. (b) The same analysis
repeated on day 62 reveals further atrophy enlarging supero-nasally. (c) Eventual atrophy involving the infero-nasal part of the macula
can be seen on day 69. (d) Automated progression analysis showing ongoing GCIPL atrophy through 3 weeks until day 76.

one ischaemic part may lead to secondary infarc-
tion in another part of the optic disc.'* Likewise,
our patient had progressive NAION with progres-
sive GCIPL atrophy and corresponding vision loss.
It is important to clarify the mechanisms by which
neurovascular disorders occur in COVID-19
infection.*'> SARS-CoV-2 adheres to angiotensin-
converting enzyme (ACE-2) receptors on cell
membranes to gain entry to the cells. ACE-2
receptors are found in multiple organs including
the retina.* It means that the virus can attack
extra-pulmonary organs.® Viral endothelitis, blood
viscosity, complement mediated microangiopathy
and silent hypoxia may play role in micro-
circular damage.**'""> Overall, COVID-19 leads
to rare and atypical occlusions in both veins and
arteries such as renal, mesenteric and myocardial
vessels.” OCT angiography studies in patients
recovered from COVID-19 have revealed defects
in radial peripapillary’ and superficial to deep
retinal capillary plexus.'® Occlusion of the short
posterior ciliary arteries causes NAION. Macular

GCIPL thinning is reported as an early indicator
of axonal damage’ and shows better correlation
with visual field defects than RNFL analysis.'”
Macular thickness is also reduced in NAION
patients.” Our patient also had superior foveal
thinning. SD-OCT studies have also demonstrated
hyper-reflective lesions at the inner retinal layers
and disruption of the ellipsoid zone in COVID-19
infected patients.'®

It is not certain whether COVID-19 infection
was causal or coincidental in the development
of NAION in our patient. COVID-19 infection
could be an additional risk factor for NAION in
older patients with diabetes mellitus and hyper-
tension. These patients should be observed clo-
sely for the development of neurovascular
complications should they contract COVID-19.
More work is required to ascertain whether
prophylactic treatment with anti-platelet or
anticoagulants may be beneficial in patients
with active or recently resolved COVID-19 to
prevent such complications.
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