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Optimal Use of Optical Coherence Tomography in Differentiating Type of 

Acute Macular Neuroretinopathy 
 

Abstract 

Introduction: Acute Macular Neuroretinopathy (AMN) is classified by 
localizating affected specific retinal layer. Alteration where involved photoreceptor 
layer that commonly appear in typical AMN may produce worse visual acuity.  
Purpose: to present two-cases of 2 types of AMN that was established by optical 
coherence tomography (OCT) and angiography (OCTA). 
Case Report:  
Case 1: A-47 year-old man with uncontrolled hypertension complained sudden 
blurry vision in left eye since 6 months ago with several flashes before. Left best 
corrected visual acuity (BCVA) was 0.05. Posterior segment of left eye was showed 
enlargement of darkness area with minimal gray-whitish parafoveal lesion around 
left macula. Through OCT and OCTA, he was diagnosed with typical AMN. 
Case 2: A-41 year-old man with history of platelet hyperaggregation complained 
recurrent central blurry vision in right eye since 3 months before. Right BCVA was 
1.0 with whitish perifoveal lesion around macula in posterior segment. According 
to OCT and OCTA, he was diagnosis with paracentral middle maculopathy 
(PAMM). 
Conclusion: Typical AMN has alteration inner segment of the retina, while 
alteration outer segment of the retina appeared in patient with PAMM. Diagnosis 
can be confirmed by OCTA imaging to determine alteration vessel in specific layer 
of retina. 
Keyword: Acute macula neuroretinopathy, paracentral middle maculopathy, 
optical coherence tomography  
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I. Introduction 

Acute macular neuroretinopathy (AMN) is typically cause sudden onset of 

paracentral scotoma. AMN was reported by Bos and Deutman in 1975. Due to rare 

case, no data epidemiology of AMN has been published yet. However previous 

literature reported 101 clinical cases from 13 countries that roughly half (49.5%) 

originating from United States. It usually involves only 1 eye, but rare eyes are 

affected. It is associated with several risk factors, there are fever, oral contraceptives 

pills, hypotension and hypertension, intravenous contrast, caffeine, prothrombin 

disease associated, pre-eclampsia, and sinus infection.1-3 

 The etiology remains unknown. Microvascular abnormality in deep capillary 

plexus, located in the outermost portion of the inner nuclear layer (INL), is 

hypothesized at first. Fluorescein and indocyanine angiography can be used to 

identify the choriocapillaries flow deficit in AMN. Since fluorescein and 

indocyanine are unavailable, establishing diagnosis of AMN is based on spectral 

domain optical coherence tomography (SD-OCT) and angiography (OCTA). 

Through sophisticated image of OCT and OCTA, AMN was devided into 2 types. 

Type 1 is paracentral acute middle maculopathy (PAMM), marked with outer 

plexiform layer (OPL)/INL junction involvement then leads to INL atrophy. Type 

2 is typical AMN that feature OPL/outer nuclear layer (ONL) junction then leads 

to ONL atrophy.2-4 

There was no specific medical intervention can be performed to treat AMN.  

Initial diagnosis and risk factors finding were necessary to prevent progressivity 

that might increase mortality and morbidity rate of the patient. According to basic 

science, alteration that involved the photoreceptor perform poor visual acuity.1,3,4 

Therefore, the purpose of this study is to report clinical presentation and ancillary 

examination to establish the diagnosis of 2 types of AMN.  
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II. Case Report 

Case 1 

A-47 year-old man, came to Vitreoretina outpatient clinic with complaining 

sudden blurry vision in left eye since 6 months before admission. He has history of 

recurrent transient visual loss in minutes previously. He denied symptoms of eye 

redness, pain associated with eye movement, photopsia, headache, and limb 

weaknesses. He had no history of fever, cough, myalgia, trauma, prolonged drug 

user, and alcohol consumption. He has history of chronic uncontrolled 

hypertension. He denied any systemic diseases such as hypercholesterolemia, 

diabetes mellitus, and coagulation disorder that was confirmed by laboratorium 

finding in a year before the admission.  

 

 

 

 

 

 

 

 

He was fully alert with Glasgow Coma Scale (GCS) 15. He has high blood 

pressure 170/120 mmHg, heart rate 80 x/mnt, respiratory rate 20 x/mnt, and body 

temperature 36.3oC. Gerenal examinations revealed normal. His visual acuity was 

0.16 on right eye and 0.05 on left eye. Best corrected visual acuity (BCVA) was 1.0 

on right eye and 0.05 on left eye. Intraocular pressures were 15 and 16 on the right 

and left eye. Ophthalmology examination revealed orthotropia and normal eye 

movement. The anterior segments of both eyes were normal. There were no relative 

afferent pupilary defect (RAPD) on both eyes. Posterior segment showed clear 

border of papil, retinal were flat in both eyes, however there was enlargement of 

darkness area with minimal gray-whitish parafoveal lesion around the left eye 

macula. Ishihara examinations were 38/38 in both eyes, Amsler grid examination 

showed central scotoma without metamorphosia in left eye only. Optic disc SD-

Figure 1. Photographic funduscopic on both eyes. There was enlargement 
darkness area with minimal gray-whitish parafoveal   lesion in 
the left macula (arrow). 

   Source : Cicendo Eye Hospital  
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OCT examinations were normal in both eyes. Right macula SD-OCT examination 

showed normal, however there was retinal thinning with whitish lesion in OPL of 

left parafoveal. OCTA showed profound flow loss in deep capillary plexus and 

suggested flow avoid choriocapillaries layer. Humphrey visual field (HVF) 

examination revealed paracentral visual field defects in left eyes. The patient was 

diagnosed with typical AMN in left eye caused by uncontrolled hypertension in 

suspicious. He was consulted to internist for evaluating the possible factors and 

treating the hypertension. 

A B 

C D 

E 

Figure 2. Ancillary examination of left eye. Optical cohorence tomography 
(OCT) with angiography showed hyporefletivities superficial 
capillary plexus vasculature below fovea (A). There is profound flow 
loss in deep capillary plexus (B). It showed normal in outer retina to 
choriocapillaries (C), but flow avoid in choriocapillaries (D). OCT 
showed retinal thinning in parafoveal (E) with whitish lesion in OPL 
(arrow) that protuded to ONL. Left HVF examination revealed 
superior paracentral scotoma (F).   

 Source : Cicendo Eye Hospital 

F 

E 
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Case 2 

A-41 year-old man, came to Vitreoretina outpatient clinic with complaining 

sudden central blurry vision in right eye since 3 months before admission. He also 

has history of reccurent transient visual loss in minutes previously. He denied 

symptoms of eye redness, pain associated with eye movement, photopsia, headache, 

and limb weaknesses. He had history of platelet hyperaggregation without 

manifestation before. He denied history of trauma, alcohol consumption, medical 

treatment consumption, and any family history illnesses.  

He was fully alert with Glasgow Coma Scale (GCS) 15. He has normal blood 

pressure 130/90 mmHg, heart rate 87 x/mnt, respiratory rate 18 x/mnt, and body 

temperature 36.5oC. Gerenal examinations revealed normal. His visual acuity was 

0.8 on right eye and 0.75 on left eye. Best corrected visual acuity (BCVA) was 1.0 

on right eye and 1.0 on left eye. Intraocular pressures were 14 and 18 on the right 

and left eye. Examination of primary position was orthotropia with normal eye 

movement. The anterior segments of both eyes were within normal limit. There 

were no relative afferent pupilary defect (RAPD) on both eyes. Posterior segments 

showed clear border of optic disc, retinals were flat in both eyes, however there was 

whitish perifoveal lesion on superior part of right macula. Amsler grid examination 

showed central scotoma without metamorphosia in right eye only. Left macula SD-

OCT showed normal, however there was hyperreflective plaques in INL and 

INL/OPL junction at right perifovea. OCTA showed defect flow in superficial and 

Figure 3. Photographic funduscopic on both eyes. There was withish 
perifoveal lesion in the superior right macula (arrow). 

    Source : Bandung Eye Center  
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deep capillary plexus layers. He was diagnosed with PAMM in right eye caused by 

platelet hyperaggregation. 

 

III. Discussion 

Central scotoma is caused by alteration optic nerve or retinal layer that involve 

macula. History taking and ophthalmology examination can define the location of 

the abnormality. When the alteration is not on the optic nerve, RAPD would be 

preserved. One of the causes of retina abnormalities that involve macula was AMN. 

AMN is a rare condition that typically affects young women and presents sudden 

unilateral paracentral scotoma. Visual acuity in of most patients is generally 

preserved with over 80% of patients presenting with greater than 20/40 vision. The 

anterior segment usually was found no pathology findings.1,3,5 Patients in case 1 

and 2 were men with age around 40. They complained sudden blurry vision 

especially in central portion of view that was confirmed by amsler grid examination 

with reccurent transient visual loss previously. The BCVA in patient case 2 was 

A B

C D 

E

F 

Figure 4. Optical coherence tomography with angiography of right eye. It 
showed enlargement avascular zone in superficial capillary plexus slab 
(A). There was shadowing effect at deep capillary plexus (B), outer 
retinal choriocapillary (C), and choroid vascular layer (D). Throught 
9 ETDRS examination revealed thickening in superior perifovea (E). 
There was perifoveal hyperreflectivity lesion in the INL and INL/OPL 
junction (F). 

  Source : Bandung Eye Center 
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1.0, but patient case 1 was 0.05. Anterior segments of both patients were normal 

without RAPD. Posterior examination revealed normal configurations of optic 

nerves of both patients.  

AMN is associated with several risk factors. Previous literature reported 

observational study in 101 AMN cases, there were associated with fever or flu-like 

illness (47,5%), use of oral contraceptives (35.6%), symphatomethic drug exposure 

(7.9%), trauma (5.9%), and systemic disease (5.0%) including cardiac arrest, shock 

syndrome, blood loss. Zhang Q et al, 2021, report case series of AMN that was 

associated with hypertension in ederly. To date, there has been some literature that 

disscuss about AMN association with several disease, such as acute lymphoblastic 

leukemia (ALL), acute promyelocytic leukemia (APL), and Covid-19 infection.6-8 

Patient in case 1 has a history of uncontrolled hypertension as a suspected risk 

factor, however he has no current laboratorium test to exclude some systemic 

abnormality. Patient in case 2 has history of platelet hyperaggregation that was 

confirmed with laboratorium testing as a risk factor.  

The funduscopic defined by presence of intraretinal, reddish-brown, wedge-

shaped lesions around the fovea. The lesion may also be petalloid, teardrop, or 

horseshoe shaped that may be better seen with red-free light. Previous literature 

reported AMN type 2 has a flatter lesion in the macula compared to AMN type 1. 

However, OCT was needed to differentiate specific layer of the alteration.5,6,8 The 

funduscopic finding in patient case 1 revealed enlargement of darkness area of 

macula with minimal gray-withish lesion. The lesion was large enough without 

specific shape. Patient case 2 has a raised whitish lesion without enlargement of 

darkness area of the macula. The lesion was more similar with single tear drop. 

A C B D 

Figure 5. Funduscopic images of AMN with wedge-shaped (A), tear drop-shaped (B), 
petaloid shaped (C), and horseshoe-shaped (D) lesions.  
Source : Thanos A et al 9, Corver HD et al 10 

 



 8 

Bhavsar et al repored alteration in deep retinal capillary plexus that associated 

with AMN.To date, many literatures reported choroid capilaries (CC) flow deficit 

localized precisely with area of ONL and elipzoid zone (EZ) was involved in AMN 

cases through the sophisticated quality image of SD-OCT and OCTA. Therefore, 

photoreceptor loss in typical AMN has been also established with other modality 

like multifocal electroretinography. PAMM was initially characterized as variant of 

AMN, are identified as band-like hyperreflective INL with SD-OCT and not 

associated with signs of photoreceptor dysfunction.7,10,11 Through SD-OCT of 

patient in case 1, there was retinal thinning with whitish lesion in OPL that protude 

to ONL of parafoveal, therefore the diagnosis is more convinient as typical AMN. 

While SD-OCT of patient in case 2 revealed the whitish placoid in INL and 

INL/OPL junction, thus the diagnosis is more convinient as PAMM. Patient in case 

1, typical AMN, has poorer BCVA compared to patient in case 2, thus clarifies the 

association of photoreceptor damage in typical AMN. 

Figure 6. Proposed classification of AMN 
Source : Sarraf D et al 

A B C D 

Figure 7. OCTA in 2 types of AMN. Deep capillary plexus (A) in OCTA revealed 
normal, but decreased flow (arrow) of choriocapillary vessel (B) in case of 
AMN type 2. While in PAMM, deep capillary plexus (C) showed some 
attenuating vessel (yellow arrow) and border of the area of hyporeflective 
due to shadow on higher layers (red arrow) in choriocapillaries slab (D). 
Source : Esfahani HR et al 
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The OCTA has confirmed decreased DCP flow as the inciting etiology of 

PAMM (type 1 of AMN), thus distinguishing it entirely from type 2 AMN. 

Choriocapillaris flow deficit in AMN type 2 may be sufficient mild to be detected 

with OCTA.12,13 OCTA in choriocapillary vessel layer of patient in case 1 showed 

decreased flow in suspicious as commonly appear in AMN that can be ancertained 

by using indocyanine green angiography. OCTA of patient in case 2 revealed 

decreased flow in superficial and deep capillary plexus slab as appear in PAMM.  

IV. Conclusion 

Diagnosis of AMN can be confirmed by optimal utilising SD-OCT and OCTA 

imaging. The SD-OCT image of PAMM, type 1 of AMN, showed hyperreflectivity 

in INL/OPL junction that caused by attenuation in deep capillary plexus. While SD-

OCT image of AMN type 2 showed alteration in ONL/OPL junction that caused by 

decreased flow of choriocapillary vessels. Although definitive therapy of both 

diseases remains unknown, differentiating AMN from PAMM can help avoid 

missed diagnoses.  
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