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Introduction: Non-arteritic Ischemic Optic Neuropathy is the most
common type of ischemic optic neuropathy. Nearly half of NAION
patients presented with 20/30 or better visual acuity. Central vision is
often preserved relative to the visual field loss.Macular edema in
NAION patient is rare, and its occurrence may confuse to other disease
and lead to unnecessary treatment.

Case Report: We identified a NAION patient presented with macular
edema. The patient age was above 40 and had diabetes mellitus (DM).
He had clinical findings consistent with NAION with poor visual acuity
at the early presentation. Optical coherence tomography examination
was performed, and the patient had prominent subretinal fluid.
Intravitreal antiVEGF injection was done on our patient and he showed
a significant improvement of macular edema.

Discussion: Macular edema is a rare clinical manifestation that may
contribute a visual deterioration in NAION. The incidence of macular
edema in NAION patients is difficult to measure since OCT of macula
is not routinely performed. In our report, we encountered a case of
NAION complicated by macular edema that underwent a different
approach in therapy. Spontaneous regression of subretinal fluid was
seen during observation without any treatment given. Our patient
achieved a stable visual acuity and visual field defect. This finding is
under the literature that spontaneous recovery will be observed during
the natural course of acute NAION.

Conclusion: Macular edema is an unusual but self-limiting
presentation of NAION. Therefore, a comprehensive examination is
needed to prevent any unnecessary treatment.
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Introduction:-

Non-arteritic ischemic optic neuropathy (NAION) is a part of ischemic optic neuropathies that causes sudden
painless monocular loss of vision. It is caused by ischemia of the optic disc due to vascular insufficiency. Typically,
NAION occur in older patients, around fourth and fifth decades. The progression of the disease starts with optic disc
edema which followed by optic atrophy in over 2-3 months with variable levels of visual field loss.! Risk of
contralateral involvement is 15% in 5 years.? Structural crowding of the optic nerve head, DM, systemic
hypertension, hyperlipidemia, sleep apnea are thought to be the common risk factors of NAION.
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Diagnosis of NAION can be made by history taking and careful examinations. The patients will notice a sudden
vision loss upon awakening which may be explained by nocturnal hypotension theory. Vision loss is variable, but
typically visual acuity noted to be 20/30 or better in 49% patients.>

We presented a NAION patient on acute phase with poor visual acuity at his first admission, we performed OCT and
detected a significant macular edema that may explain its initial visual acuity. Macular edema is an unusual
presentation of NAION. One recent study of macular evaluation in acute NAION showed some evidence that
subretinal fluid may develop in 10% NAION patients.* Subretinal fluid is best detected by OCT, even though it is
currently not performed routinely in NAION cases. This phenomenon is considered rare and also have not received
enough clinical attention. The finding of macular edema in NAION cases is also a challenge for ophthalmologists to
be able to distinguish it with other diseases, and vice versa, which may relate to the following management.

Comprehensive history taking and examinations are required to obtain the correct diagnosis which may help us to
decide which treatment is needed for each case. We have to be able to differentiate which macular edema that
requires therapy or not, considering that this treatment may worsen the ischemic condition of NAION. The aim of
this study is to improve knowledge that macular edema can occur in NAION cases, therefore it is important to know
how to identify, diagnose, and choose the best Treatment.

Case Report

Case

A 50-year old man was referred to our vitreo-retina outpatient clinic on December 7th, 2021, with a chief complaint
of blurry vision of his left eye since ten days ago. He also complained of metamorphopsia. There was no photopsia
or floaters. There wa no redness or pain, no history of trauma, surgery, or wearing eyeglasses. He had DM four years
ago but did not consume any medications.

On the physical examination, patient had a high blood pressure (167/70). The best-corrected visual acuity of his
right eye was 6/6, and his left eye was 0.5/60. The position of his eye was orthophoria, with normal intraocular
pressure of both eyes. There were no abnormalities found on anterior segments, and the lens was slightly hazy on
both eyes. Light reflex was positive, and RAPD was positive. The posterior segment of his left eye showed a
diminished macular reflex. The optic nerve head of his left eye tends to be a bit blurry at the temporal edge, with
cup-to-disc ratio was hard to be evaluated. There were no dotblot hemorrhage, microaneurysms, exudates seen on
his left eye. Posterior segment examination of his right eye was within normal limit. This patient has performed
Optical Coherence Tomography (OCT)

Macula and found macular edema of his left eye, with the central macular thickness (CMT) of 421. His right eye
was within the normal limit. He was diagnosed with macular edema of his left eye with edematous optic nerve head
of his left eye suspicious of NAION and planned to give intravitreal anti-VEGF injections on the left eye and consult
to neuro-ophthalmology division.

Due to administration problem with his national health insurance, intravitreal anti-VEGF injection was postponed
and finally done on January 27th, 2021. Patient was given antibiotic eyedrop levofloxacin every 3 hours post
injection. Patient then controlled 1 month later. He still complained blurry vision of his left eye, especially at his
nasal side. His visual acuity was still the same with normal intraocular pressure of both eyes. Anterior segment
examination was also at the same condition as before injection. RAPD examination was still positive. Posterior
segment of his left eye showed a markedly pale optic nerve head with blurry edge, with cup-to-disc ratio was hard to
be evaluated. Perimacular exudates noted on his left eye. On his right eye, the cup-to-disc ratio of his optic nerve
head was 0.1-0.2. We repeated the OCT macula examination, and the result showed a significant improvement of
CMT of his left eye from 421 to 203. (Fig. 1,2)
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Figure 1:- OCT macula on December 7", 2021 detected a high level of CMT and submacular fluid on the left eye.
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Figure 2:- OCT macula of both eyes post intravitreal anti-VEGF injection showed a significant decrease of CMT.
Patient then came to neuro-ophthalmology clinic on March 19th, 2022, and still complained of blurry vision of his

left eye. He realized that blurry vision was worsening in the past 3 months, at first, he felt he was losing his visual
field from nasal area then to central and inferior area. His visual acuity of right and left eye were 6/6 and 0.5/60,
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respectively. Intraocular pressure was normal. Anterior segment examination was within normal limit. RAPD was
still positive on his left eye. On posterior segment there was an atrophic optic nerve head on his left eye. Right eye
found there was a small cup-disc-ratio. Patient was assessed with optic atrophy of left eye suspicious of NAION
with disc at risk of his right eye and improvement of macular edema of left eye. Patient was planned to do visual
field and also laboratory examinations. Visual field examinations showed VFI of 95% and MD -1.35 dB P<10% on
his right eye. His left eye showed a false positive result with fixation losses of 9/13, then he asked to re-do the
examination. (Fig.3) Laboratory examinations revealed high level of blood glucose (462mg/dL),total cholesterol
(267 mg/dL), Triglyceride (262 mg/dL), and LDL (172 mg/dL)
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Figure 3:- Visual field examination on March 19th, 2021.
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(a) Slight arcuate visual field defect detected on the right eye, with VFI of 95%, MD of -1.35 dB P<10%, and PSD
2.51 dB P<2%.

(b) Left eye showed of MD -27.06 dB P<1% and PSD 12.02 dB P<1%,

although low test reliability detected with fixation losses value of 9/13.

On April 28th, 2022, patient complained difficulty in reading since 5 days ago. Ophthalmology examinations was
done on his right eye, the visual acuity was diminished into 3/60 and on posterior examination we found a
hyperemic optic nerve head with blurry margin, cup-disc-ratio was also hard to be evaluated. Visual field
examination was repeated, his right eye showed a significant deterioration of VFI (22%) with MD -23.45 dB
P<0.5%, his left eye revealed a nearly total visual field loss. (Fig.4) Optical Coherence Tomography of macula was
also reassessed (Fig. 5).

He was diagnosed as optic atrophy of right eye and edematous optic nerve head of right eye due to NAION and
improvement of macular edema of the left eye. Patient was planned to be given methylprednisolone 8mg/kg and
asked to control regularly. Unfortunately, our patient lost to follow up after given steroid treatment.
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Figure 4:- Visual field examination was repeated on April 28th, 2021. Note a visual field defect on both eyes. (a).
Visual field index

of the right eye was diminished into 22%, with MD of -23.45 dB P<0.5%, and PSD 15.14 dB P<0.5. (b) The left eye
showed total

visual field loss with MD -31.42 dB P<1% and PSD of 7.37 dB P<1%.
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Figure 5:- OCT macula on April 28th, 2021. There was no macular edema left on the left eye. Submacular fluid has
built on the right eye detected as a higher level of CMT.

Discussion:-

Non-arteritic optic neuropathy (NAION) is the most common type of ischemic optic neuropathy that generally occur
over the age of 50 years. NAION is caused by an ischemia of short posterior ciliary artery that supply the optic
nerve head. Vasculopathic risk factors, such as diabetes mellitus (DM), hypertension, dyslipidemia,
hypercoagulative state play an important role in pathogenesis of NAION. The ischemia of optic nerve head leads to
axonal edema and compartment syndrome that contribute to vision loss and visual field defects. In this acute phase,
optic disc swelling is the important finding in NAION. The initial swelling of optic disc will soon resolves and leave
a diffuse or sectoral atrophic optic disc typically within 6-11 weeks. Ipsilateral relative afferent pupillary defect or
RAPD usually present in unilateral case. In addition, a small cup-to-disc ratio in the fellow eye is a sensitive sign for
NAION, which may contribute to contralateral involvement later on in 15% of patients at 5 years. The most
common visual field defect in NAION is altitudinal and arcuate defects, with respecting the horizontal meridian.
Nearly half of NAION patients presented with 20/30 or better visual acuity within the first two weeks of
presentation.>® Central vision is often preserved and relative to the visual field loss® Macular edema is a rare clinical
manifestation that may contribute a visual deterioration in NAION.” The incidence of macular edema in NAION
patients is difficult to measure since OCT of macula is not routinely performed. However, previous studies noted a
macular edema may occur in 10% of NAION cases, documented by OCT?®. Comprehensive history taking,
ophthalmology examinations such as RAPD, color and contrast sensitivity tests, careful visual field and OCT
interpretations are needed to avoid misdiagnosis in our patients.’

Patient in this case series was a senior patient with DM presented with acute unilateral onset and edema of the optic
disc. Visual acuity of patients were poor on the first admission. From history taking and ophthalmological
examination, we diagnosed the patient as NAION complicated by subretinal fluid in the macular area according to
OCT examinations. According to the previous study of 500 consecutive NAION eyes showed an initial visual acuity
of NAION was 20/20 in 33% patients, and better than 20/40 in 51% patients.”® Patients with subretinal fluid
accumlfllation, detected by higher level of CMT more than 400 um, tends to have more severely disturbed visual
acuity.
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Macular edema is a common clinical sign in various retinal diseases which develop if hydrostatic pressure gradient
is increased between capillary and retinal tissue. In general, macular edema is may related to metabolic, ischemia,
hydrostatic forces, inflammatory, toxic mechanism, or mechanical forces. Retina has two blood-retinal barriers
(BRB), which is inner (vascular endothelium) and outer (retinal pigmented epithelium; RPE) BRB. Related to
diabetics, diabetic macular edema is caused by chronic hyperglycemia state that led to accumulation of polyol
pathway, increase advanced glycosylated end product, reactive oxygens, and activation of protein kinase C, that
stimulates cytokines such as vascular endothelial growth factor (VEGF) to induce vascular dysfunction and increase
vascular permeability of the BRB. Breakdown of the BRB in conditions of diabetes allows vascular leakage to
retinal neuropile.*?*®

The pathogenesis of subretinal fluid in NAION is different from diabetic macular edema. We suspected that the
cause of macular edema is produced by different hydrostatic pressure due to swelling of the optic disc in acute
NAION. Our NAION cases have a similar sign that subretinal fluid built up on the acute phase of NAION, which
optic nerve edema may contribute to fluid accumulation on the macular area.

Studies mentioned some possible etiologies responsible for the development of submacular fluid and optic disc
edema. The collection of this fluid is mostly multifactorial. The most possible explanation is due to axoplasmic flow
stasis, and axonal swelling occurs in the pathogenesis of NAION. Optic disc swelling induces disruption of glial
tissues which surrounds intermediary border tissue of Kuhnt, which acts as a barrier between optic nerve and
retina.'* Disruption of the glial tissue, which also exacerbated by DM, may accumulate fluid in the peripapillary
subretinal space, particularly if the infarct at the temporal portion of the optic disc, which may escape from the
peripapillary choroid to subretinal space and streams to the macular region.** In addition, the temporal sector of the
optic nerve head proves the highest flow density in OCT-Angiography study on control study, and also the highest
damage on acute NAION eyes.**® This study may give explanation the tendencies of fluid streams to macular area,
not to the different part of the retina. Fluorescein angiography actually may further explain the mechanism of the
accumulation of fluid in the macular area. Unfortunately, we did not perform this ancillary test. Previous fluorescein
angiography study on acute NAION revealed early staining of the optic disc and patchy choroidal hypoperfusion
extending off the optic disc, and in the late phase, intense optic disc hyperfluorescence was noted.'” Studies showed
no dye accumulated in the macular region, which concludes that the fluid did not originally arise from retinal vessels
or choroid directly.*> Animal study on experimental acute NAION also revealed intense staining of the optic disc
and using quantitative analysis, 100% produce a significant amount of fluid, and no subretinal fluid seen on the day
one and one week after NAION.'" Subretinal fluid will resolve along with the resolution of the edematous optic
nerve, which suggests closely related to optic disc edema.® The ischemic optic disc head and the surrounding retina,
sometimes, become leaky with the breakdown of BRB, so the swelling disc may overwhelm the capacity of RPE to
overcome the excess fluid, leading to fluid accumulation in subretinal space. This severe swelling of the optic nerve
head also disturbs muller cell function and venous return. However, the fluid is reabsorbed as the resolution of optic
nerve edema.’’

The risk factor of macular edema in NAION is not well understood. In our series, our NAION patient presenting
macular edema had the same underlying disease, which is DM. This raised a question of whether DM contributes an
additional role to the mechanism of macular edema in NAION, or macular edema in NAION is a consequences of
diabetic itself such as in diabetic retinopathy (DR), or is it has a separated mechanism with DR.

Some studies have mentioned that NAION exhibit unique characteristics related to DM, that the involvement or
recurrence is more frequent in diabetics, detection of asymptomatic NAION is more common in diabetics, optic disc
edema resolves longer in diabetics, and also associated with retinal hemorrhages and prominent telangiectasias.
Moreover, one study also mentioned that some diabetics with NAION also concurrently have macular edema with
poor visual acuity. 2 \We can conclude that diabetics may contribute an additional role to the mechanism of the
macular edema in NAION.

The administration of intravitreal anti-VEGF agents in acute NAION with the presence of subretinal fluid is still
debatable. Previous studies suggested that intravitreal anti-VEGF injection has positive effects on the course of the
disease, the first one is to decrease vascular permeability, and the second is to reduce the concomitant subretinal
fluid if present. Therefore, anti-VEGF is expected to alleviate the subretinal fluid and improve visual acuity.?
Intravitreal anti-VEGF injections also raise controversial aspects in treating NAION, whether the possible role of
anti-VEGF is facilitating or inducing acute NAION. One study of intravitreal bevacizumab injections on acute
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NAION showed another NAION episode two weeks after the injection. A survey of neovascular age-related macular
degeneration treated with repeated intravitreal anti-VEGF injection showed that the higher number of injections also
has a higher risk of developing ischemic optic neuropathy.* Another report has documented an episode of NAION
on patients with diabetic macular edema three weeks after intravitreal anti-VEGF injection. This may relate to an
anti-VEGF activity or coincidental. A previous study had declared a potential mechanism that exacerbates ischemic
state in NAION, include a vasoconstrictor effect of the anti-VEGF agents.”® Some studies have demonstrated that
intravitreal anti-VEGF can trigger NAION by transient IOP elevation following injection. Thus, a high IOP can
precipitate visual loss in NAION patients.? Intravitreal anti-VEGF is also not only inhibit the neovascularization
from the choroid, but also result in optic nerve head collateral vessel regression which aggravates the ischemia.?

Our case was treated with intravitreal antiVEGF injection on his left eye due to macular edema. During one-month
follow-up, resolution of subretinal fluid was seen. However, his visual field complaint was persisted, and no
significant improvement in visual acuity and visual field defect. The recovery of subretinal fluid most likely was due
to the progression of edematous to atrophic optic nerve head. In addition, this patient also leaves perimacular
exudates on his left eye after the remission of edema. It occurred due to edematous optic nerve will also induce a
certain amount of retinal venous engorgement, which in some eyes, along with the resolution of disc edema, lipid
deposits may be seen in the macular or peripapillary region, especially in dyslipidemic patients, such as our patient.
These lipid deposits are a suitable footprint for a history of an edematous disc in the past.’® Therefore, this event
further indicates that the macular edema was related to optic disc edema.

His fellow eye also experienced an acute phase of NAION two months later accompanied by macular edema, which
previously no macular involvement was detected. This simultaneous occurrence indicates that this phenomenon was
related to optic disc edema. We decided not to treat them with antiVEGF injection and switch the treatment to
steroid instead. Theoretically, the use of steroids in patients with NAION could decrease the optic nerve head
capillaries compression, thus increasing blood flow and reducing optic nerve head edema. Currently, there is no
literature which studied the effect of steroid and macular edema secondary to optic nerve head edema. In this
patient, the steroid was aimed to accelerate the resolution of optic disc edema.?*

The importance of OCT in this case may help us observe the development of subretinal fluid, as implemented in our
18
case.

The prognosis of macular edema in NAION cases was demonstrated on the previous study, that 11 out of 13 eyes
with NAION and macular edema have improvement in visual acuity when macular edema was resolved. The
comorbidities in our patient, which are diabetes mellitus and hypertension, did not give different outcome in macular
edema improvement. Our patient had resolved completely as the optic nerve edema subsided. Some cases showed
that the reabsorption of this fluid may take account to the improvement in visual acuity in one-third patients with
NAION. However, the natural course of NAION allow the deterioration of visual function over time, which may
occur in %2—37% of cases, and it explains why the resolution of subretinal fluid in our patient do not affect the visual
function.

Conclusion:-

Macular edema is a rare but self-limiting phenomenon that may arise in patients with NAION and influence visual
acuity. The pathogenesis of macular edema in NAION is more likely a spillover from optic disc edema, and
spontaneous recovery of macular edema will be seen along the natural course of acute NAION. Advanced
technology in recent times, such as OCT, has expanded further demonstrated the connection of NAION and macular
edema, which will help us to confirm and closely monitor our findings.
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