- 562 - http .//www. ykxjz. com

WRBRT R 20234E7H 43 E ST
Rec Adv Ophthalmol ~ Vol. 43 No. 7 July 2023

gm:0::::0::::0::::00000:w:‘cw:‘c0‘:‘::0‘:‘::0‘:‘::0‘:‘::0‘:‘o0‘:w:x0‘:“:‘0o‘:‘0oo0::‘:‘0::‘:‘0::00::00C‘:‘QCobco'co':v::0::::0::::0::::00:00000:w:‘c“:‘::o"*00::00::00‘;
+ SISO EIAE ORIRWT, XM, XIUAE &, F /M. COVID-19 A Sk B BER 22 1L I [ 22 () IRUTE S 44 A e Ak [ ]
. AR AL U g 2023 ,43(7) :562-564. doi: 10. 13389/]. cnki. rao. 2023. 0113

$00S00S0000S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00SO0SO0SO0S00S00S00S00S00S00S00S00S00S00SO0SO0SO0SO0 SO0 SO0

[ A#HR]

00e00S00 S

COVID-19 XA BB A MM ER THRKEER ST

EHRE O REAW x| W x|t

E M

$00600800800800800#00008006006004008 [ *ﬁg] E H’\J

TR Bk B A R 4 (COVID-19) 48 % & M & s Ah 240 M JL o5 3

« /B f1: E B 4E (ORCID 0000- + (AMN) & 4 6K YIRS H A2, Jik  @AUELARA, #IL2022 4 12 A 20 B £ 2023 &
+ 0002:26953411) , 55,1979 4 9 [ o | g 3 g F % gk i4e9 COVID-19 40 AMN &4 6 41 (12 BR) 4 A A0 &t %5 2 o % 80

o WA RIS, BUE, R BRI,
. T J5 1) IR JE Ko E-mail: wang- §
+ hh0924@ sina. com

CMRJRH R L AT SRR B AR R R E IR R A F % § (FFA) (OCT #= OCTA ¥ & 4 R, 547
¢ COVID-19 A48 % AMN & F a9 RF L F4HFIE, R 6l EH B F COVID-19 5 HAG

. {BE1EE XK ORCID ;0000-0002- : P, E G2 ~4(2.8£0.7)d BILER SRR T SRF P OB E, REALS T B, RK
L 65217070) 41985 4F 11 th/k, | HHAE SR TR RRER 4 R, FAK 6 F FL2RYma | i, FRALH £ 8
o WRHEA Bk, TR PEIT, BFSE | Bopdng 7 Ik, E40SPIRRIBAR B 25 R B . HTA B IR R I 5 A B P 35 R
o TR, Bomail 4T0SI883@ , gpopep gt o 7 BRBRATR AR T b0 W5 BRAE T BE T S WA S, FFA o2

¢ qq. com
“ 55 B #8:2023-01-09
*

° {&[E] H#A:2023-03-20
* AXHEEETE

. s RET A ERAMBALFFER, OCT bR 27 A BIRIMLE RSP AR E
o BB IR B R, R 30 AR B AR S P T, OCTA e B R 27 :2 IR B
AL BRI B 2w i B JE K enface OCT 27 2 42 % 2 & A4, #5i6 COVID-
19 A8 AMN & % 09 BRR MR F AL R I A S L0 SRR R AR = BRI A A H 5 R 0 B

: SEET R 1L AR A : JhPE 55 B A% s OCT #e & = BRI E BN AR & B L5 R R & RS 9%k, By 34 [ 4R
BT (R 8 R0 (A5 T g ik h bk b i OCTA 40 3 7 & IRALI BRIR B £ o 5 o 0 55 AL A

: 2019gy010046) s [EEEA) A AR B T ;3 4 SRR B AR b AT I B 24 5 AR
° 1E& B 41.255000 WA IS, 3R B R AR A A
© WD B B S R T P RAIRA R

4008008000000 S00S0OSO0SO0S00SO0SO0S [ I:P @ﬁ%%] R774

2k BB R 2 M B A5 (AMN) S Bos 451
T 1975 AF 7 URER H A — 22 DL B BB, Y
M) 68 3 A X A7 J2 400 DO R 1 R 3% 3 Sy B AR 8 0L R
HL S HUC I S, FTAE A R AL R B, AMN i
HIRE B 0322 I RTE 2R TP s Y ALk
FEf kL. AMN BN % , OO HA 9 2254 1 Rkt
Zp 2] BRI N B R K ERAME R G
MLFE 7 96 0 7 28 1 0 S L 3 e ke e T
H i P A0 26 F 8 B ek R 5 2% (COVID-19 ) A1
XK AMN BB/, HZ2 AN FRIE . AHF5RINER
T 6 (12 iR ) COVID-19 #H3¢ AMN 235 IR K
GRFRRE IR 5 SRS R o
1 #ERESFE
1.1 —fg&Ew

[l ER A IY . BEHR 2022 4 12 5 20 H & 2023
1 H 3 HFRBEsiZ2H) COVID-19 #1¢ AMN 5
6 (12 HR) VMR % ot 55 2 i, 2 4 il &
FRAEIS 21 ~49(33.0 £10.0) % . S8 Fawzi 2 [y
LWibrifE, ABEBRER AT &M (D) A 20
B HUO IR S, R BN ) TR (2) 28R
ARJPE I 15 5 (FFA) 2R WS 5 (3) T 21 /MR I AR
R B B X 55 R AL (4) OCT i /R A%
NN NS SWESa R N =8 L IE RS B AR N
RV FRURE o5 B6E [X 55 2 5 95 k3 AR 4% 5 (5 ) COVID-

19 KW BHE . ASHIF 58 7™ 46 G B R 22 2k 5 5 ) Fr
BRI EE2E SN, B & T R, Has g
ARBEAS P By 2 H A
1.2 IgREE

BE T EAEFFIEIL ] (BCVA) (IR IR pR AT
A 5 R FH A 7 FE A e ik HIR 9 72 43 R )i, 47 1Al 422
AR JFE AL 90 D i B 46 A AR IS s SR H A< KOWA iR
JEE EARX A IR FE R 1R, 7 [ Heidelberg 4% 7] HRA2
BT I LT AR R BE A FFA (G S R AT /T 247 2
i) 1 OCT ki#r, 3¢ [E Optovue S22 A0 T W12 54X
T OCTA Kt . ZiA B RIS R I T 21 AMIR R
BEAH FFA .OCT F1 OCTA #4545 5, /34 COVID-19
FHSE AMN FB 35 IR REAR A RRAE

2 &R

6 {7 Y COVID-19 J5 B Bl A, R U5
2~4(2.8+0.7)d, Hi B AR EOBUIR poc 255 v o g
MBI T B, B2, BCVA T 0.60 £0.24,
HR s X 5 T 1B Y FL, OUHR AR A9 2 R DL X S

R SR HEAS A 45 R IR IR 4 IR, BB IX
OREFFEBIEH AL 1R, \HEX SO6I K H R
AR T R o AT 2L AR R AT A 25 2R R T A R
HR X 2 30 Sy B IRE o) 0 Jey e 55 B Sk, b 7 TR
55 SR R AL T B BE 0 M1, 5 HRASE T B B F 0 [
L, FFA A A 25 R R« B A7 SRR A 199 AR D 55



R BB e 202347 438 HTH
Rec Adv Ophthalmol ~ Vol. 43 No.7 July 2023

http . //www. ykxjz. com - 563 -

W9, OCT K Ar 45 2R WK Fr A IR SMZ = S o
PAPRJZ B PR SR ke, Jo 0 A4 B8] A et
BELAEFW . OCTA K Ar 25 IR o -2 R H B0 R
TRJZ B0 M4 1L O % R KK, enface OCT 73 X i
BRI (E L) .

ABREVRBFTERERR ZGuok BRERERL(G
G457 k) B R R B AR R BIR TR R oo W 5
B4tk ;C.FFA 4 & 7 AL W Bt & L5+ % % 58; D: OCT
¥ T BRI B BN AR B R ILE B R F RS R
By 3G TR AR A B AR S M P T (L0645 ) s B OCTA #
&7 B IRAL R BE s W B IR R £ e o SR AR
(3% €45 k) ,enface OCT 27t g% E 23 A4,
El1l AMN £2ERK2GFIHE

3 iFig

AMN S22 L P 400 Do B8 8 BRE 5 2%, 36 5 I IR
FEI A AR sOBUIR 58 K 1 55 v I L, FE AT SO P
A TR, EEWTFAERLMES . B 1975 £ 5K
B VISR , Ho A bl i AN B AR . R A SCHRIRGE , K
2280999 X T 90 1 O SRR B, (HAE 4 1k i R
i 5 VR e B

COVID-19 #1447 & Fh IR ERFE I, Fe i UL A R 355
IHRAE LR, KRR 1K 33.3% ™ 52 A%
AR TR S 1L A8 95 A8 R At 22 90 AR 1Y 1 T Ok
2210, 35O O K REL 5 R O I I A 8 L R e
248 ]2 AMN 45 A4 AMN (%4 COVID-19 &
YU s, LRI m R T RE S A s

1E 17 $15 COVID-19 A& AMN [N EHiGES
BB 12 ~71 2 CEH4ER 25.2 ) 7 %
AR AT, KW AER S AR, WK E
FEREAR RN A R AR BlORCAR H R — A B 2 1 55 0 i
ROPEA SRR ) R R, ML RIS 3R B BB
DXL D 31 53 BT 1) AT B €23 k-, 2R 3t 4 1) 0
M1 EAR 229 18] IR IS ek 28 AN B S, (AT 36 B oy o B
DX O S TS BN B0, T AT FRA R A A o) &
IS X BUR 2 B iR 2 kw2 . IRIR
b ] A i SR B 30T 2T 4 MR JES BEAH A OCT 46 2% LA
Wie Wi, AT AR RS BEAH B 8 067 27 9 kb 11 S R 42
R 2 S A . OCT #6445 S v] DL AMZ )2 B ob
AR JZE S B bR s B SR ke Jag S T AR 5 et
HELEME T . IR AR T R e L ) Y Rz

PR AR & R ] gk — 5 2 R, OC-
TA A] DL 2 7% 00 R0 56 1M 45 2 0, 7] UL AMN R
X 7 9 Ak A AR A A 2 4 I L 3 2 AR o

RS AMN R DIPLEAS 5 T 4, A A
[) ) A ML IO, B 5 468 I S 7 3k 38 AR JE AR 28
P, BVHT COVID-19 Ji | 3 784 76 bR 2 ( SARS-
CoV-2) Bl % 75 1Y £ B Z R 2 M4 B ik E #%
el 2(ACE-2) o A 078 A 5%k AR PEAT o e 4141
AR ARG 755, AR | Jok 28 TS 400 IR0 I 60 40 190 e
F R SAYACE2 ZihFATE " FL b
—UEZEF COVID-19 i (& AL B AT B T
SARS-CoV-2 RNA'™' | T 15 W] 1 0 I 5% 40 it s A
Al 52 B BFFE R, ACE-2 4) 5 SARS-CoV-2
e NRZRM )G , PTAE 96 RS | ke o 8 S 1, B BUR
LR R I B A A % £ 4 B 1 D R AR T P B, AT
SEC L B PR R 2 R B IR
HE , ALHE I 20 O URE B | TR ik 1l e A 2 L % 05
EHIBET -3 185 (4 R I A 6 A8 452 . ©L1 AMN &
A 5 R RS 2 B A LR Dot ot M) R e Xt —
72T COVID-19 Fil AMN A REfFAEE AP IE & .
TE—Ti COVID-19 #H3¢ OCTA g (X} b sL s o, 5
X REZHAH EL , COVID-19 JBYL J5 37 1035 1Y A0 X B 1 457
W R A T, A BE XA I A R Y W R
7 XS RATMEEN B BUARST , 76 OCTA i r
2[R ER R0 2 T A I I T A, TR
MTHED PN B 3345 70 ACE-2 () 574 55 23k ] S EUR R
S RBEIRAS 5 & A A R R A , X I RE R
ol 00 P90 % 2 6 0 I A ke ofnL, DA T 51 &% AMINfj
OCTA 1 LA U 1] SARS-CoV-2 Jak Jk Ji5 /i 35 1L I Jis
RS PO AE AL, A8 Bl JA0 W7 1 DA TG i 4R A8 3 00 )
TR B TE DL o X PP IC A A% AR AT LIAE R
4= By 1M1 A5 L BE e A5 1 A R0k A, AT ) 922 S ke 22
BIRERERG I & AR 4 B Il A R E S O, TR
R 19 0 22 PPt BOBIFTE 004 T BRAIE

4 ZHig

AW FE S5 R R W], COVID-19 K Howy 4 nl B>
AMN {9 %9517 H . COVID-19 #H15¢ AMN ) R JIE 52
FBF R B N I LT AR R AR 75 S8 AR 2 2 B
B SR Jrykd v 55 ST kE, OCT 46 s SR IR AP A% 2
SeANIARIZ: B R R SO e, Jea A B8] Aty
BRAR EZEE T, OCTA A A2 7 SRR AL M B IR 2 B
200 LA S L RGBT O BT A H B e
frfy COVID-19 FRE 32 AT 4 1 H IR SRS A%, f 45 3T
21 AR JEE BEAH FI#E BE OCT ,OCTA Z545 iy, I &
BRIETT . AWM AR A R Z AL (1) BEA &
(2) OCTA 2%k 2 B X T4 2= 6 4 I 78 I U 4 8 1R
XAy i B T AR Mo 45 I T IR FEAS 1
HEATHEIRABIPTFE



R BB BERE 202347 H  H43% BT

- 564 - http ://www. ykxjz. com Rec Adv Ophthalmol ~ Vol. 43 No. 7 July 2023

- [11] VIRGO J,MOHAMED M. Paracentral acute middle maculop-

%%Il_ﬁk athy and acute macular neuroretinopathy following SARS-
CoV-2 infection[ J]. Eye,2020,34(12) :2352-2353.

[1] BOS P J,DEUTMAN A F. Acute macular neuroretinopathy [12] AZAR G,BONNIN S, VASSEUR V, FAURE C, SALVIAT F,

[J]. Am J Ophthalmol 1975 ,80(4) :573-584. CLERMONT C Vet al. Did the COVID-19 pandemic increase

[2] TURBEVILLE S D,COWAN L D, GASS J D. Acute macular the incidence of acute macular neuroretinopathy? [ J]. J
neuroretinopathy : areview of the literature [ J]. Surv Oph- Clin Med ,2021,10(21) :5038.
thalmol ,2003 ,48 (1) :1-11. [13] JALINK M B,BRONKHORST I H G. A sudden rise of patients

[3] Z=b¥s sKiERe, 5 252, MG B, S0, S e p 2 10 ) with acute macular neuroretinopathy during the COVID-19
ARG RAFAE [ I ]. AR SR 4% ,2016,32(2) :169-171. pandemic[ J]. Case Rep Ophthalmol ,2022 ,13(1) :96-103.

LI M L,ZHANG X Z,JIY Y,YE B K, WEN F. Clinical features [14] MASJEDI M, POURAZIZI M, HOSSEINI N S. Acute macular
of acute macular neuroretinopathy[ J]. Chin J Ocul Fundus neuroretinopathy as a manifestation of coronavirus disease
Dis,2016,32(2) :169-171. 2019 :a case report[ J]. Clin Case Rep,2021,9(10) :e04976.

[4] ZAMANI G,AZIMI S A, AMINIZADEH A ,ABADI E S, KAMAN- [15] PRETIR C,ZACHARIAS L C,CUNHA L P,MONTEIRO M L
DI M,MORTAZI H, et al. Acute macular neuroretinopathy in R. Acute macular neuroretinaopathy as the presenting mani-
a patient with acute myeloid leukemia anddeceased by COV- festation of COVID-19 infection[ J]. Retin Cases Brief Rep,
ID-19:a case report[ J|. J Ophthalmic Inflamm Infect,2021 , 2022,16(1) ;12-15.

10(1) :39. [16] DAVID J A,FIVGAS G D. Acute macular neuroretinopathy

[5] FAWZI A A,PAPPURU R R,SARRAF D,LE P P, MCCANNEL associated with COVID-19 infection[ J]. Am J Ophthalmol-
C A, SOBIN L, et al. Acute macular neuroretinopathy ; long- Case Rep,2021,24:101232.

term insights revealed by multimodal imaging [ J]. Retina, [17] D’SOUZA H S,TAILOR P D,OLSEN T W. Seeing blue dots
2012,32(8) :1500-1513. after COVID-19 infection[ J ]. JAMA Ophthalmol 2023, 141

[6] BHAVSAR K V,LIN S,RAHIMY E,JOSEPH A, FREUND K B, (1):97-98.

SARRAF D, et al. Acute macular neuroret-inopathy:a com- [18] STRAIN W D,CHATURVEDI N. The renin-angiotensin-aldos-
prehensive review of the literature [ J |. Surv Ophthalmol , terone system and the eye in diabetes[ J]. J Renin Angio-
2016 ,61(5) :538-565. tensin Aldosterone Syst,2002,3(4) :243-246.

[7] ASHFAQ I,VRAHIMI M, WAUGH S,SOOMRO T,GRINTON M [19] REINHOLD A, TZANKOV A, MATTER M, MIHIC-PROBST
E,BROWNINGA C. Acute macular neuroretinopathy associ- D,SCHOLL H P N, MEYER P. Ocularpathology and occa-
ated with acute influenza virus infection[ J ]. Ocul Immunol sionally detectable intraocular severe acute respiratory syn-
Inflamm ,2021,29(2) :333-339. drome coronavirus-2 RNA in five fatal coronavirus disease-

[8] WU P,DUAN F,LUO C,LIU Q,QU X G,LIANG L, et al. Char- 19 cases[ J]. Ophthalmic Res,2021,64(5) .785-792.
acteristics of ocular findings of patients with coronavirus dis- [20] ZHANG Y,XIAO M,ZHANG S,XIA P,CAO W,JIANG W, et
ease 2019 (COVID-19) in Hubei Province, China[ J]. JAMA al. Coagulopathy and antiphospholipid antibodies in patients
Ophthalmol ,2020,138(5) :575-578. with COVID-19[ J]. N Engl J Med ,2020,382(17) :€38.

[9] GASCON P, BRIANTAIS A, BERTRAND E, RAMTOHUL P, [21] HANFF T C,MOHAREB A M, GIRI J, COHEN J B, CHIRI-
DENIS D. Covid-19-associated retinopathy :a case report article NOS J A. Thrombosis in COVID-19 [ J]. Am J Hematol,
history[ J |. Ocul Immunol Inflamm 2020 ,28(8) :1293-1297. 2020,95(12) :1578-1589.

[10] AIDAR M N,GOMES T M,ALMEIDA M Z H D,ANDRADE E [22] CENNAMO G,REIBALDI M, MONTORIO D,D’ ANDREA L,
P D,SERRACARBASSA P D. Low visual acuity due to acute FALLICO M, TRIASSI M. Optical coherence tomography an-
macular neuroretinopathy associated with COVID-19;a case giography features in post-COVID-19 pneumonia patients;
report[ J]. Am J Case Rep,2021,22:931169. apilot study[ J]. Am J Ophthalmol ,2021 ,227 .182-190.
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[Abstract] Objective To explore the fundus imaging features of acute macular neuroretinopathy (AMN) associated
with COVID-19 infection. Metheds Six patients (12 eyes) diagnosed as AMN associated with COVID-19 infection in our
hospital from December 20,2022 to January 3,2023 were included in this retrospective study. Based on the results of fundus
photography , near-infrared reflectance ( NIR) imaging, fluorescein fundus angiography ( FFA), optical coherence tomo-
graphy (OCT) ,and optical coherence tomography angiography ( OCTA) ,the fundus imaging features of AMN associated
with COVID-19 infection were analyzed. Results These six patients developed a high fever after COVID-19 infection. Cen-
tral/paracentral scotoma in one eye or both eyes appeared 2 —4 (2.8 +0.7) days after fever, or accompanied by vision loss.
The fundus photography revealed that the fundus was normal in 4 eyes,the macular pigment disorder was a wedge-shaped
lesion in 1 eye,and the macular reflection disappeared and locally darkened in 7 eyes. The NIR imaging demonstrated local-
ized areas of hyporeflection in or around the macula,among which 7 lesions were in the macular fovea,and 5 lesions on the
nasal side of the macular fovea. The FFA showed no abnormal fluorescence in the retina of all eyes. The OCT showed flake-
like hyperreflective lesions in the outer nuclear layer and the outer plexiform layer,defect and discontinuity in local ellipsoid
zones. The OCTA revealed decreased vessel density at the deep capillary plexus in 2 eyes. The enface OCT showed high re-
flection in the corresponding area. Comelusion The fundus imaging features of AMN associated with COVID-19 infection
are summarized as follows: the NIR imaging demonstrates localized areas of hyporeflection around the macula; the OCT
shows flake-like hyperreflective lesions in the outer nuclear layer and the outer plexiform layer, defect and discontinuity in
local ellipsoid zones; the OCTA reveals decreased vessel density at the deep capillary plexus.

[ Key words] acute macular neuroretinopathy ; near-infrared reflectance imaging; optical coherence tomography; opti-
cal coherence tomography angiography; COVID-19 infection



