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BACKGROUND

One of the relatively recently discovered retinal 

diseases is the acute macular neuroretinopathy, the 

description of which was provided by P.J. Bos and 

A.F. Deutman in 1975 [1]. The modern name was 

proposed by S. Yeh et al. in 2011 [2]. Acute macular 

neuroretinopathy manifests by the development of 

single or multiple dark-reddish, wedge-shaped or  

drop-shaped foci in the macular zone of the retina 

with a  background of complaints of veiling of vision, 

distortion and deformation of the visual perception of 

objects along with developing dark spots in the vision 

fields [3, 4]. The disease more often manifests in younger 

women, developing in a background of viral diseases 

of the airways, after episodes of stress, after an intake 

of oral contraceptive pills and in cases of previous 

trauma or systemic shock [5, 6]. Beginning from 2020, 

a growth has been observed in the number of cases 

of developing acute macular neuroretinopathy, which 

can be related to the Pandemic of the novel coronaviral 

infection (COVID-19) [7]. 

Several theories exist on the pathogenesis of 

acute macular neuroretinopathy, however, the main 

one supposes the formation of retinal ischemia at the 

level of the deep capillary plexus of the retina due to 

the primary vascular insufficiency or as a result of 

inflammation, causing the occlusion of small retinal 

vessels [5, 8]. 

For establishing the diagnosis of acute macular 

neuroretinopathy, besides standard ophthalmology 

examination, including visometry, biomicroscopy 

and ophthalmoscopy, it is necessary to arrange an 

obligatory optical coherence tomography (OCT) 

of the macular zone of retina. According to the 

data from various investigators, there are several  

OCT-patterns of retinal impairment in case of acute 
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АннОтАция
Обоснование. Острая макулярная нейроретинопатия является редким заболеванием централь-
ной зоны сетчатки. Описание клинических случаев. В первом клиническом случае представлен 
мужчина 47 лет с жалобами на снижение зрения и появление пятна в поле зрения левого глаза. 
Лечился в глазной клинике по поводу острой центральной серозной хориоретинопатии, но без-
результатно. На момент осмотра острота зрения левого глаза 1,0, передний отрезок без осо-
бенностей, офтальмоскопически без изменений. По данным оптической когерентной томографии 
макулярной зоны обнаружены изменения рефлективности на уровне наружного плексиформного 
и наружного ядерного слоёв. Установлен диагноз «Острая макулярная нейроретинопатия левого 
глаза», рекомендовано динамическое наблюдение. Во втором описании представлен случай жен-
щины 39 лет, проходившей динамический осмотр по поводу оперированного плоскоклеточного 
рака нижней стенки орбиты справа и верхней челюсти, состояние после лучевой терапии. Жалоб 
на зрение не предъявляла, но при офтальмоскопии правого глаза в макулярной зоне пара- и пе-
рифовеально определялись три «ватных» экссудата. По данным оптической когерентной томогра-
фии, на правом глазу обнаружены участки гиперрефлективности на уровне слоя нервных волокон 
сетчатки, соответствующие «ватным» экссудатам, а также юкста фовеально на уровне наружного 
ядерного слоя, что характерно для острой макулярной нейроретинопатии. Заключение. Пер-
вый клинический случай свидетельствует о важности мультимодальной диагностики при наличии 
жалоб на снижение зрения и пятна в поле зрения, несмотря на высокую остроту центрального 
зрения. Второй клинический случай демонстрирует, что лучевая терапия, проводимая в близости 
от глазного яблока, способна приводить к нарушению кровотока в капиллярных сплетениях сет-
чатки, в том числе в поверхностном сосудистом комплексе и глубоком капиллярном сплетении 
с формированием ишемических ретинальных проявлений. 
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macular neuroretinopathy: the abnormalities can be 

localized either at the level of photoreceptor segments 

coupling or within the “external nuclear layer — external 

plexiform layer” complex, or even at the level of the 

external limiting membrane, the internal contour of the 

pigmented retinal epithelium [9–11]. When examining 

the fields of vision using the computed static perimetry 

with the threshold detection software, scotomas can 

be found in the central or paracentral vision fields. 

Fluorescent angiography usually does not detect 

any changes, the indocyanine green angiography 

in a number of cases demonstrates areas of focal 

parafoveal hypofluorescence [12].

The differential diagnostics of acute macular 

neuroretinopathy shall include a wide range of retinal 

impairments: the acute posterior multifocal placoid 

pigment epitheliopathy, the acute retinal pigment 

epitheliitis, the central serous chorioretinopathy etc. 

[13, 14]. In the vast majority of cases, acute macular 

neuroretinopathy has a favorable prognosis in terms of 

restoring the vision, for it resolves spontaneously, not 

requiring special therapy [15].

In the research work, two different clinical cases of 

acute macular neuroretinopathy were demonstrated, 

each one being diagnosed by means of multimodal 

diagnostics methods. 

https://doi.org/10.17816/clinpract634366
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DESCRIPtION OF tHE CASES
Clinical observation 1
Patient info. The patient G., 47 years old male, in 

January 2023 has presented with the complaints of 

a decreased vision acuity and developing a spot in the 

vision fields of his left eye. According to oral information 

provided by the patient, the spot has appeared 

approximately 2.5 months ago (from November 2022), 

with the complaints not being related by the patient to 

anything. Due to this, in November-December 2022 

he was receiving an in-patient treatment in one of 

the ophthalmology clinics of Khabarovsk city, where, 

besides standard ophthalmology examination, he 

underwent OCT of the macular zone of the retina in 

the left eye. In the same clinic, he was diagnosed with 

«Acute central serous chorioretinopathy of the left eye». 

However, according to the data from OCT of the macula 

in the left eye, signs of acute central serous retinopathy 

at the moment of hospitalization were not found (Fig. 1). 

The conducted treatment, namely the parabulbar 

injections of 12.5% Etamsylate solution (0.5 ml, No. 10), 

intravenous bolus infusions of 12.5% Etamsylate solution 

(No. 10), the intravenous push of 5.0% ascorbic acid 

solution (5.0 ml, No. 10), the intramuscular injections of 

vitamin В12 (1.0 ml, No. 10) and the orally administered 

25 mg of Chloropyramine before going to bed (No. 10) 

did not provide any effect: the vision did not improve,  

the spot in the central field of vision did not resolve. 

Ophthalmology status. At the moment of 

examination: the right eye shows no abnormalities, 

Fig. 1. A photo of the optical coherence tomography protocol of the macular zone of the retina in the left eye: no data 
confirming the presence of acute central serous chorioretinopathy.
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the vision acuity is 1.0; the vision acuity in the left eye  

is 1.0. Upon external visual examination of the left eye, 

the appendages of the eye are unremarkable. The 

palpebral fissure is of usual shape. Biomicroscopic 

findings: no signs of inflammation or irritation, the 

cornea is transparent, the anterior chamber is of 

medium depth, homogeneous, the aqueous humour 

is transparent, the iris is structurally intact, the pupil 

has a correct shape (round), active photoreaction is 

present, other findings include an induration of the eye 

lens nucleus, the vitreous body is transparent. Upon 

ophthalmoscopy: the optic nerve disc is pale-pink, 

contoured, the neuroretinal rim is unremarkable, the 

macular zone and the peripheral areas show no signs 

of abnormalities (Fig. 2). 

Instrumental diagnostics. Taking into consideration 

the absence of clear and ophthalmoscopically 

detectable abnormalities in left eye, which could 

deteriorate the vision, OCT of the macular zone of the 

left eye was carried out (equipment: Solix Optovuе, 

USA, Macula Cube protocol): the findings included 

pathological changes expressed as the para- and 

perifoveally located reflectivity abnormalities at the level 

of the external plexiform and external nuclear layers, 

predominantly on the nasal side (Fig. 3). According to 

the data from fundus-microperimetry of the left eye, 

a  diffuse decrease of light-sensitivity was found —  

up to 22.5 dB (fundus-microperimetry equipment — 

MAIA, iCare, Finland, strategy 4-2). The right eye shows 

no abnormalities — 28.2 dB (Fig. 4, 5).

Diagnosis. Based on the disease history data 

(developing a spot in the field of vision 2.5 months ago), 

the data from the OCT of the macular zone of retina, 

the decreased microperimetry values in the left eye, the 

diagnosis set was the «Acute macular neuroretinopathy 

in the left eye». 

Prognosis and recommendations. Taking into 

consideration the favorable prognosis of the disease, 

the patient has received recommendations on 

undergoing dynamic checkups with controlling the 

status of the macula by means of OCT control every 

6 months. No further follow-up was arranged for the 

patient, for he did not visit us to undergo the control 

examinations.

Clinical example 2
Patient info. Female patient К., aged 39 years, has 

presented in May 2023 for the purpose of undergoing 

a scheduled medical checkup due to being previously 

operated for the reason of having a squamous 

carcinoma in the lower orbital wall on the right side 

and in the maxilla with a status post radiation therapy. 

She had no active complaints. In 2020 (within the 

premises of our clinic), she underwent a resection of 

the malignant tumor located in the lower-medial wall 

of the right orbit with the destruction of the lacrimal 

bone and partially — of the frontal process of maxilla 

(squamous carcinoma). In 2021, within the premises 

of the National Medical Research Center of Oncology 

named after N.N. Blokhin (Moscow), a medial resection 

of maxilla was carried out with the exenteration of 

the ethmoid labyrinth cells, with a defect plastics 

using the dermal-muscle flap. In the same year, at 

the Regional Clinical Oncology Center (Khabarovsk), 

the patient was receiving external beam radiotherapy 

applied to the area of the right orbit. According to the 

data from discharge epicrises, in 2021 in her right 

eye she had a vision acuity of 0.3, when corrected —  

sph-0.50 cyl-0.75 ax102 = 1.0.

Ophthalmology status. At the moment of 

examination, the vision acuity in the right eye is 0.3, 

sph-0.5 cyl-0.75 ax105 = 0.5. Upon the external visual 

examination, there are deformations in the skin of the 

internal third of the lower eyelid with the formation 

of fistula (connected to the maxillary sinus), with 

a  retraction of the lower eyelid, predominantly in its 

internal third, the eyelid closure is complete. Upon 

biomicroscopy: the right eye has no signs of irritation 

or inflammation, the cornea is transparent, the anterior 

chamber is of medium depth, the aqueous humour 

is transparent, the iris is structurally unremarkable, 

the pupil has a correct shape, active photoreaction 

Fig. 2. A photo of the ocular fundus in the left eye (equipment: 
Solix Optovuе, USA, Fundus Photo): no abnormalities.
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is present, the eye lens is transparent, moderate 

destruction was found in the vitreous body. Upon 

ophthalmoscopy: the optic nerve disc is pale-pink, 

contoured, the neuroretinal rim is unremarkable, the 

retinal arteries and veins show no abnormalities, in 

the macular zone, the para- and perifoveal findings 

include three “cotton-wool-like” exudates (Fig. 6).  

The left eye shows no abnormalities: the vision acuity 

is 0.4, when corrected — cyl-1.5 ax11 = 1.0.

Instrumental diagnostics. Taking into consideration 

the decreased vision acuity in the right eye, the 

presence of signs of retinal ischemia in the superficial 

vascular plexus, expressed as the developing  

“cotton-wool-like” exudates, the OCT procedure of 

the macular zone of the right eye was carried out 

(equipment: Solix Optovuе, USA, Macula Cube protocol): 

the detected findings included foci of hyperreflectivity 

with the location at the level of the retinal nerve fiber 

layer, located para- and perifoveally, the corresponding 

“cotton-wool-like” exudates, as well as juxtafoveally at 

the level of the external nuclear layer (Fig. 7, 8).

Diagnosis. Based on the obtained data, a conclusion 

was drawn that the reason of decreased vision in the 

right eye was the impaired blood perfusion at the level 

of the deep capillary retinal plexus, which indicates  

the presence of acute macular neuroretinopathy.

Prognosis and recommendations. The female 

patient has received the recommendations of 

undergoing periodic checkups by the ophthalmologist 

with dynamic OCT control of the macula in the right 

eye every 6 months. The female patient did not come 

to undergo the control examination.

DISCUSSION

Acute macular neuroretinopathy is one of the four 

macular ischemic syndromes (infarction of the nerve fiber 

Fig.  3. Optical coherence tomography of the retina (equipment: Solix Optovuе, USA, Macula Cube protocol): top —  
En Face image, bottom — transverse scan. Para- and perifoveally, predominantly from the nasal side, showing changes 
at the level of the external plexiform and the external nuclear layers (green oval).
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Fig.  4. Fundus-microperimetry of the left eye (equipment: MAIA fundus-microperimeter, iCare, Finland, threshold  
strategy 4-2): decreased mean threshold of light sensitivity.

Fig.  5. Fundus-microperimetry of the right eye (equipment: MAIA fundus-microperimeter, iCare, Finland, threshold 
strategy 4-2): the mean threshold of light sensitivity is within the normal ranges.
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layer, the disorganization of the inner retinal layers, the 
paracentral acute middle maculopathy and, particularly, 
the acute macular neuroretinopathy). This disease is 
characterized by impaired circulation at the level of the 
deep capillary retinal plexus. Despite the presence of 
modern examination methods, such as OCT, including 
the angiography function, allowing for a detailed 
evaluation of the retinal structure at the micron level, 
the manifestations of acute macular neuroretinopathy 
often remain undetected. The potential reasons for 
this can be the relatively expressionless manifestation 
of retinal ischemia, especially in its outcome stage, as 
well as the low awareness of the ophthalmologists in 
terms of the possible presence of this disease, due to 
which we decided to share our own experience in the 
diagnostics of acute macular neuroretinopathy. 

The first clinical case has shown that, in a patient with 
high acuity of central vision (1.0), in case of complaints 
of sudden and painless decreased vision acuity in the 
absence of clear ophthalmological abnormalities, the 

Fig. 6. A photo of the ocular fundus in the right eye (equipment: 
Solix Optovuе, USA, Fundus Photo): para- and perifoveally 
visualized “cotton-wool-like” exudates (green arrows).

Fig. 7. Optical coherence tomography of the retina, the scan reveals the “cotton-wool-like” exudate (equipment Solix 
Optovuе, USA, Macula Cube protocol): top — thickness map, bottom — transverse scan. The visualized findings include 
an area of hyperreflectivity at the level of nerve fiber layer of the retina (green oval).
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multimodal diagnostics methods can be efficient, in 
particular, the OCT of the macular zone of retina and 
the microperimetry, which helped to reveal the zones of 
retinal ischemia in the deep capillary plexus of the retina, 
which is characteristic for the clinical signs of acute 
macular neuroretinopathy. The second clinical case is 
an indication of the fact that radiation therapy, applied 
to the zone closely adjacent to the eyeball, is capable 
of resulting in an impairment of retinal circulation in the 
capillary plexuses of the retina, including the superficial 
vascular complex and the deep capillary plexus (a part 
of the deep vascular complex), with the development 
of ischemic retinal manifestations expressed as the 
acute macular neuroretinopathy. Due to this, in case 
the patient has complaints of decreased vision acuity, 
despite the absence of clear intraocular abnormalities, 
it is necessary to use the multimodal diagnostics 
methods for defining the haemodynamic parameters in 
the capillary plexuses of the retina. Due to the fact that 
in the literature sources we did not find similar cases 
of developing acute macular neuroretinopathy after 

radiation therapy, the issue of the cause-and-effect 

relation between them remains discussible.

CONCLUSION

We have demonstrated two different clinical 

cases of acute macular neuroretinopathy. Despite the 

rareness of this disease, the ophthalmologist must 

keep it in mind, for the acute macular neuroretinopathy 

in the majority of cases is a self-resolving disease with 

a favorable prognosis in terms of restoring the visual 

functions, while the incorrectly defined diagnosis may 

lead to the prescribing incorrect or excessive treatment.
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Fig. 8. Optical coherence tomography of the retina (equipment Solix Optovuе, USA, Macula Cube protocol): juxtafoveally 
at the 12 o’clock position, the visualized findings include an area of hyperreflectivity at the level of the external nuclear 
layer of retina (green oval).
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