
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



I

A
p
N

C

A
m
d

T

0

Journal français d’ophtalmologie 44 (2021) 1274—1277

Disponible  en  ligne  sur

ScienceDirect
www.sciencedirect.com

MAGE BANK

cute  macular  outer  retinopathy  as  a
resumed  manifestation  of  COVID-19
eurorétinopathie  maculaire  aiguë  :  manifestation  présumée  de  la  COVID-19

K.  El  Matri a,b,c,∗,  S.  Werdaa,d,  A.  Chebil a,b,c,
Y.  Falfoula,b,c,  A.  Hassairi a,b,c,  R.  Bouraouia,b,c,
L.  El  Matri a,b,c

a Institut  Hedi  Raies  d’ophtalmlogie  de  Tunis,  department  B,  boulevard  du  9  Avril  1938,  1006
Tunis, Tunisia
b Oculogenetic  laboratory  LR14SP01,  Tunis,  Tunisia
c Université  de  Tunis—El  Manar/Faculté  de  médecine  de  Tunis,  Tunis,  Tunisia
d Université  de  Sfax/Faculté  de  médecine  de  Sfax  Sfax,  Tunisia

Received  8  May  2021;  accepted  16  June  2021
Available  online  8  July  2021
I
i
l
[

a
i

o
e
n
e
r

Acute  Macular  Outer  Retinopathy;
Acute  Macular  Neuroretinopathy;
COVID-19;
SARS-CoV-2;
Multimodal  imaging;
OCT-Angiography

ase description
cute  macular  outer  retinopathy  (AMOR)  or  type  2  acute
acular  neuroretinopathy  (AMN)  is  a  rare  retinal  disor-
er  initially  described  by  Bos  and  Deutman  in  1975  [1].
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ts  pathogenesis  is  still  unclear,  but  deep  capillary  retinal
schemia  due  to  various  causes  has  been  incriminated,  flu-
ike  illness  being  the  most  commonly  reported  association
2].

We  report  a  case  of  unilateral  AMOR  following
 SARS-CoV-2  infection,  assessed  with  multimodal
maging.

A 75-year-old  diabetic  female  patient  was  referred  to
ur  department  for  diabetic  retinopathy  screening.  Fundus
xamination  and  colour  fundus  photography  (CFP)  showed
on  proliferative  DR  in  both  eyes,  but  we  noted  the  pres-
nce  of  an  intermaculopapillary  reddish-brown  well-limited
ectangular  lesion  in  the  right  eye  (RE).  It  looked  like  a  too
ell-limited  deep  retinal  hemorrhage  (Fig.  1A).

On  infrared  imaging  (IR),  the  lesion  appeared  slightly
ypo-reflective  (Fig.  1B).  It  was  better  identified  on  blue-
ight  fundus  autofluorescence  (FAF)  as  a  well-demarcated

ypoautofluorescent  lesion  (Fig.  1-C).  Besides,  we  noted
he  presence  of  multiple  hypoautofluorescent  spots  corre-
ponding  to  retinal  hemorrhages.  On  fluorescein  angiography
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Figure 1. Multimodal imaging of AMOR lesion in the RE (yellow circles) showing an intermaculopapillary reddish-brown well-limited
r rance
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ectangular lesion on CFP (A), with a slightly hypo-reflective appea
AF (C) and hypofluorescnce on FA (D).

FA),  the  lesion  appeared  hypofluorescent  throughout  the
ngiographic  sequence  (Fig.  1D).  Moreover,  FA  revealed
evere  non  proliferative  diabetic  retinopathy  (NPDR)  signs
ith  peripheral  retinal  ischemia  in  both  eyes.

Structural  swept  source  (SS)  optical  coherence  tomogra-
hy  (OCT)  showed  a  large  well-limited  hyper-reflective  band
nvolving  the  outer  nuclear  layer  (ONL)  and  the  outer  plexi-
orm  layer  (OPL),  associated  to  a  fragmented  ellipsoid  zone
EZ)  underneath  the  lesion,  consistent  with  a  long-standing
MOR  (Fig.  2A).  On  en  face  SS-OCT,  the  lesion  appeared
lightly  hyper-reflective  at  the  level  of  the  deep  inner  retina
nd  outer  retina,  and  hyporeflective  at  the  level  of  the  chori-
capillaris  layer  (Fig.  2B).

En  face  OCT  angiography  (OCT-A)  did  not  show  any  vas-
ular  density  anomaly  in  the  superficial  capillary  plexus
SCP).  However,  it  showed  an  asymmetry  in  vascular  den-
ity  between  the  temporal  and  nasal  areas  within  the  deep
apillary  plexus  (DCP),  with  an  area  of  reduced  capillary
ow  adjacent  to  the  lesion  territory.  Moreover,  we  noted
he  presence  of  a  well-limited  area  of  choriocapillaris  (CC)
ow  deficit  corresponding  to  the  area  of  fragmented  EZ  on

S-OCT  (Fig.  3A).  Cross  sectional  OCT-A  findings  were  inter-
sting  as  the  flow  deficit  within  the  DCP  was  more  detectable
ith  a  markedly  reduced  flow  overlay  within  the  hyper-

eflective  lesion  (Fig.  3B).
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 on IR (B), a well-demarcated hypoautofluorescence on blue-light

Anamnesis  revealed  that  the  patient  had  a  history  of
OVID-19  with  nasopharyngeal  swab  confirmed  SARS-CoV-

 infection  3  months  ago.  She  also  reported  perceiving  an
brupt  onset  relative  paracentral  scotoma  in  her  RE,  one
onth  following  the  infection.  The  scotoma  resolved  pro-

ressively  over  2  months,  according  to  the  patient.  We  did
ot  complete  with  visual  field  test  in  presence  of  this  typi-
al  AMOR  lesion.  Besides,  the  results  would  had  been  barely
nterpretable  in  presence  of  severe  NPDR.

The  pathophysiology  of  AMOR  remains  unclear  but  in  the
ra  of  OCT-A  we  have  valuable  data  supporting  the  retinal
ascular  origin  of  this  rare  condition.  Some  authors  sug-
ested  DCP  ischemia  [3]  at  the  origin  of  the  lesion,  while
thers  identified  flow  deficits  at  the  level  of  the  CC  [4].  It
s  most  likely  that  both  DCP  and  CC  are  incriminated  in  the
isease  pathogenesis.  Moreover,  cross-sectional  OCT-A  has
hown  very  useful  highlighting  areas  of  flow  deficit  or  reduc-
ion  within  different  retinal  layers  and  choriocapillaris,  as
bserved  in  our  case  [5].

AMOR  has  been  previously  linked  to  viral  infections  [2].
esides,  since  the  beginning  of  COVID-19  epidemic,  we

bserved  an  increasing  number  of  papers  reporting  pre-
umed  and  confirmed  ocular  manifestations  of  COVID-19
6].  Indeed,  ocular  involvement  by  COVID-19  is  no  longer
efutable  and  the  association  of  both  types  of  AMN  and
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Figure 2. Structural SS-OCT of AMOR lesion in the RE. B-Scan OCT passing through the lesion (A) showing a large well-limited hyper-
reflective band involving the ONL and the OPL (white stars) associated to a fragmented EZ (red arrowheads). En face OCT (6 × 6 mm)  (B)
showing a slightly hyper-reflective lesion at the level of the deep inner retina and outer retina, and hyporeflective lesion at the level of the
choriocapillaris layer (yellow circles).

Figure 3. OCT-Angiography of AMOR lesion in the RE. En face OCT-A (6 × 6 mm) (A) showing a normal vascular density in the SCP, a reduced
capillary flow adjacent to the lesion territory in the DCP (red arrowheads) and a well-limited area of flow deficit in the CC (red circle).
Cross-sectional OCT-A revealing a markedly reduced flow overlay within the hyperreflective lesion (yellow star).
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[9] Virgo J, Mohamed M. Paracentral acute middle
maculopathy and acute macular neuroretinopathy fol-
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ARS-CoV-2  infection  have  been  reported  in  few  isolated
ases  [7—9].  AMOR  might  be  more  frequently  associated  to
OVID-19  than  expected,  however  subjective  ocular  signs  as
elative  paracentral  scotomas  might  go  unnoticed  in  pres-
nce  of  severe  systemic  manifestations  of  COVID-19.

Our  patient  developed  ocular  symptoms  one  month  fol-
owing  confirmed  SARS-CoV-2  infection  and  diagnosis  of
MOR  was  incidentally  made  upon  a  systematic  multimodal
ssessment  of  a  diabetic  patient.  In  our  case,  AMOR  has  been
resumed  as  probable  manifestation  of  COVID-19.

A  larger  series  of  systematic  multimodal  retinal  imaging
f  patients  following  COVID-19  is  necessary  to  determine  if
here  is  a  true  association  indeed.
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