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[ Abstract] The continuous pandemic coronavirus disease 2019 (COVID-19) in the world has had a profound
impact on the global medical model. More accumulated new medical data suggest that severe acute respiratory
syndrome coronavirus-2 (SARS CoV-2) infection will invade multiple organs of patients, but there is still a lack of
sufficient understanding of the characteristics of ocular related lesions and their prognosis. The existing clinical data
found that COVID-19-related ocular diseases mainly include ocular surface inflammatory lesions and retinopathy and
choroidopathy in the posterior segment. The disease is not only an acute inflammatory reaction process,but also can
lead to the pathological process of microvascular thrombosis in the retina and choroid, which may have a long-term
impact on the visual prognosis of patients, especially those who were initially diagnosed as ophthalmic manifestations.
Accurate diagnosis of COVID-19-related ocular diseases is a challenge for ophthalmologists. Ophthalmologists should
have a deep understanding of the pathogenesis and development of SARS CoV-2 infected eyes, make use of the current
multimodal ophthalmic imaging examination to reduce misdiagnosis and take timely targeted treatment measures to
minimize the risk of disease damage to visual function. We suggest that clinical ophthalmologists pay attention to carry
out the pathogenesis research of related diseases and multidisciplinary clinical research to reduce the blindness rate of
patients with SARS CoV-2 infection and improve patients” quality of life.
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209 F 12 ANk, P EAMFRESETRA
# 2 Al (severe acute respiratory syndrome coronavirus-2,
SARS-CoV-2) 3| # # 3 A & Ik %% & & % ( coronavirus
disease 2019, COVID-19) £ A B G E N B &) 2 £ &,
R T & 44T 2020 £ 3 A 54 COVID-19 K i
171", COVID-19 7 % L 0% % #t 4 & & 4 4k ;b 4 7%
B ORMES, EXFT ERAKMTRFUE AL,
i fo BB & fr o BEAE AT COVID-19 8y 3 B fn dh o7 &
ERETEHFWAGER, AW, BREK S 0 IE KT H
F P ,SARS-CoV-2 & % & % W R & N4 4, 3 1 7]
RAREBRARRENRITRE, HERFF NI
TR ERENTHEAS BEEANNZRERNAE
FOERH L REEABEEETHRANREEEH
EHFREENGR S, Rk R AR5 45 09 45 B 5
RTBRKEZEIMENEHERRT XM R A, F
B ARG T TR B AL T AT IR R L A A e 4 A
HATEERENLE, B R S M A X RE AT
R,ARAB THRHBEOXEH BT , WA TRAAERKR
KmALE BB R, 0 A2 M A TR K B RS
K. HLERRATO B RFRERE DB EH
F, %k A AT B # (optical coherence
tomography , OCT) & St 48 F #7 & 43 4 i1 %& &% & (optical
coherence tomography angiography, OCTA ) # A& 7 #f 41
PRk ERAR MEXEFRARFRHRNRE,
A 76 4R COVID-19 48 % HR R 45 AE 2 & 3L 1L %
W ERET 6, 4 COVID-19 A8 X R # % & 1)
REREW., RAENNTL T M COVID-19 4 X iR
By & 2 WL Ae AR X E R, & 1 COVID-19 A8 % IR o

1 3408 SARS-CoV-2 B 35| iy AR #3932

1.1 SARS-CoV-2 & % 5 I} % 5 &
SARS-CoV-2 27 5 & % £ 4 KiE 45 & Eth — M
HHESGARN T L EMAL -, RBLALE L2 ZF
XHFERAAREIAORXESIBENEH., DAHK
Bl H® T SARS-CoV-2 R4 £ # B k2 2 W%k
A, R ERE WX A PCR &K A &
REHWHERAEEAR P 4 KA T SARS-CoV-2
RNA # % 3“7 F {3 7 SARS-CoV-2 3t R % 41 4
By B M, 12 & SARS-CoV-2 & % [h v o 3 4% 4% 4,
HRbER LS EEERRET . FEME A%
# SARS-CoV-2 RLERAREL L RMBHET ENA

U B A o
1.2 SARS-CoV-2 &3 5 IR KEH L

A% T SARS-CoV-2 & % A X #h IR & J§ & , SARS-
CoV2 BB RMER T MNZAMBEREZNE %
Bl AN RENRBLEL T AR SR LR
HFEREE2~10d N&a M ERNEIF, TEX
AAMA THRAEEE L, ERSHERERRET L
HERE. A, ERELNEREHE TFMER, T
SR EBEARGRERA, UL 2B A H# D K
BB M EHEW AW E W,
1.2.1 FHRNARTEERFEMAKEERMZN
WEE & BZFAEHD SARS-CoV-2 Kt 5 2~14d
T Z PO AR B g & (paracentral acute
middle maculopathy , PAMM ) #fz & M 2 36 # 22 30 W € Jq
7 (acute macular neuroretinopathy , AMN) , 5 % H 2N, &
¥HAEH . EHE,COVID-19 5 & M 4k 6k | i
% g1 fn SARS-CoV-2 R M A LM RU L R A E A4
AU, B AS AW E K HL,101 i) AMN & #
HOH AT 5% R R R K R

PAMM % 47 % # 3 5 AMN #y 1 AT A, = %
AAMDABERELEIR, ELANE AN -F
HEAESHEKANTERKEL., PAMM fu AMN %
BAFAE L OCT B o1 W F & A AL W i & 0% 0 , 2 AL
P o Jik T 2E AL R b ik FEL 2E A ORE RO AL R R o
B4 #E OCTA & & 4 4% % PAMM A2 AMN 8y 5 [F 42
BTH—F L HF SS-OCTA TR 4% 1 B %
28 M0 % A (intermediate capillary plexus,ICP) 5 & B %
20 i % M (deep capillary plexus, DCP), #F % % W,
PAMM 5 ICP,DCP f1 % & % %41 fu % M ( superficial
capillary plexus,SCP) i i & & 4 % , i AMN 5§ DCP
MR Ak 4k 4 %K COVID-19 B3 R % B &
£ PAMM/AMN, A BF A & 7 JL o 00 B 5 20 0 B
Ro WREHAERM D/ EET N HE, &£
FhE, maom R CRE%EHAE (C reactive
protein, CRP ) | fif JT . # & 42 . 40 & ¥ & Ao 470 8% fiE 470 14
TEF ;ARG RSEHBERELERY T X
AAEH. PAMM/AMN E R ERRE ThELEL
RERA,EERRAAARKREET LRALER E
R K K, T 4R B R A IE & ¥ — 5 347 OCT/OCTA
BE I RAHR R e TAHBT, 2 HEHENI T
JE R
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1.2.2 COVID-19 # AW HEt#EwmE WRAELEF
FE ) SARS-CoV-2 R g B £ W IR I XN, 0 & 38
7% o Kumar 43 1 1) COVID-19 & & 4 W1 %
R D NS NN - I DN O o
MR . SD-OCT B 7= A1 W I & & 1 %0 5 IE %, L
WSS & 2R R 4T, %ok & IR R i 4 3 % (fluorescein
fundus angiography , FFA) £ # & & I % 7% o8 & 5 & ,
RTAMHER MR, SREF AREE WA
PR MR EA X MEARBERLRY
Rk, B o BN TESRG. RN E -
BREEBEIUNREEEANABRANT, T8 2
SARS-CoV2 R AM A LML F RFHE TR N —
W4, Juanarita 27 4 o T B E AR H £ D
B, ZEAEREANNBRREGRBEN L RKH
ML E KA EBE TN T HANF

% I 55 ) 5t BB AR R B 7, SARS-CoV-2 & % % iy
N E AR B, PO WL fE K (foveal
avascular zone, FAZ) 81 & 4 K& , 41 P JIE f oo & 7 & &9
B % 5 SARS-CoV-2 B 3 ¥ B 47 X , H COVID-19 &
HFEHRFOUFOEFERKE FAZY K2 B F £
FHE
1.2.3 HMEREME COVID-19 £ H W i # 5
R w fod A d E 0K R E K 30% Y B B ik
A g kLt % K . COVID-19 & 3 # 77 £ % fn AL %] 9
DR RFNEERA, RN COVID-19 4 X % i
fﬁ[m,%%W]E}%ﬁ%}ﬂ(ﬁﬂ%(retinal vein occlusion, RVO) fr
A W FE 3 Bk B 22 (retinal artery occlusion, RAO) & 1 [F
A2y SARS-CoV-2 R B HFHT K &,

PTG, 5 E COVID-19 B ik 5 H W &
RERAUFREREGRNGE S, 4 55 fr
BRI EEHRT ARSI WF
B ERFE TG BT T, BT 2
COVID-19 ki@ A & frek., EREEME , EELER
BHESFEERETNEZEET MM ELE R
GRENTFES N MXLEFEFANEXLETEED
s g P Finn %70 43 By SARS-CoV 2 & %
J& 4% RVO M 2 5 o B8 R B[R] | 3 2 B o % B8 B 1A
mEMN R E RAERBELA EREF V.,
CRP fn ST KERHA LR ¥. E FILH# &KW ,SARS-
CoV-2 A B3ty b ¥k &5 it & R JE o o & 1 K 4
BB A R AR E TR
1.2.4 ALF W A8 4K 3, B 32 A0 MRt R
Marinho %% ¥ 44834 7 12 f] % £ & & ¥ COVID-19 &
WAL R R R I, B A A R A AR B e AT R R

Bkt AT b, Wi E T OCT BEWR% ., o B8 £
KB A L K ) X B R A T SARS-
CoV-2 R % & # Wy £ 3R A1 W i 7 & 45 4E, SARS-CoV-2
REHEHHAMA THRER, FEATEERRE & LE .
BReESHBEMMLEREHLEER" #75
KWK XN G SARS-CoV-2 B J A X,

SE e B % BLAE 5L, A P BE Lk 4 A R TR 4 L 2k AL
(4w Miller 40 it #0440 0 6 R % 8 40 f A 40 W JiE
mE N K M) N R R K R e 2
( angiotensin converting enzyme-2, ACE2 ) & H %
5 SARS-CoV-2 95 & # it ACE2 2 (K & %
T THBER R M E AL EHK E RN TR
E, T BOW P E B 4F T gk B AR At - AR B B I Y
B, 5] A& A AL R I R E o
1.2.5 W#HZHEE SARS-CoV-2 %5 K £ W4
RMEFRERD N, EHHMRE R T ,SARS-CoV-2 & 3
KR ERMRE EERAA KM A & %A
3k K B, A AL R R # Bk GE W, Zhou %Y R T
COVID-19 B H A A M A BV R R AR BEE A
('myelin oligodendrocyte glycoprotein, MOG ) 4t & 48 % .
MARTMBEHER, RARXBRTERAHE R B K,
SARS-CoV-2 f1 MOG-IgG #i & # M 4 & W\ % &
COVID-19 — # sty 2 M B X A, BRAE £ 4
SARS-CoV-2 R 5t & K K 4 2 |8 By % #£ Bk & 0
AN A EBE AR, AR TR FE LB M
T RJER, 4 SARS-CoV-2 & % By 3 1R % iy  H IR 4
SARS-CoV-2 R 3T KA &N AMAMHEF, T
AHMSBEHRE
1.2.6  Jik# & SARS-CoV-2 & % 7 3 B Jik % Ji%
HE,EENREREKE, % I T SARS-CoV-2 & 3ty
M . Conrady %™ 3 SARS-CoV-2 B % & fik % fit
MHEREEEHATRE, AALERER S F A%
—HMAEREAMEMMN A, RINEBEKRIEF X
I, Bk ER B E AL B % & SARS-CoV-2 &
Rl RAENRIKEREFDREE, BE T RAHE L, &
BRI EBEFAEDE ARV ABELRHEEFETER
AR %, & B & SARS-CoV-2 B 3t 5 % K ik % &
REMFRE, BHWBAAL WAL T RE B LW
BT LA TR EERE,

1.2.7 WBEGEKRA%E SARS-CoV-2 %2 5H T
W R B 4 145, 3X 2 22 % T 4 OCTA 4l , B & B g
PR A A A ) A i 8 O R (AR R i A A R
MR WA W R R H TR R E R, 2
OCTA #:#& ¥ & 3 SCP 1 DCP 3 i W 4 K FAZ § K,
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MR AE B AT A HE, T E K COVID-19 & % 3 7 W
AAWEH L ERET, B EN R E RS E NS T &
OCTA R B R EREEHFRETHLEANEN, £
% T SARS-CoV-2 & % % OCTA St X 4R KW, 5
EF B4 L %, COVID-19 A = AL M i & % & %
1K ,FAZ 3 K 48 7= 7 # 77 /£ COVID-19 48 % 1 [ f %
o 48 AR S 4R X0 B 2, COVID-19 5 R &
ITHEHFEMMNBELREEFENERTEZE, BRLT
fi2 COVID-19 e R B 4 3 R R % i 4 38 2 F B oy &
REMFEEATHELSAAETEFLEERT W,

2 COVID-19 #XREFE T ML F IR

COVID-19 17 4k 4 F 2 3k A AT 8 1, B 31 & %k A
F ) T B & 7, SARS-CoV-2 & 2 49 U {7 44 72 3 A
SARS-CoV-2 B % 5| #2 ty IR ¥ % & 78 % sk R K it 4%
THEEEREWMPE, ARBELNERD T T
FRENETATEEREAL K. RAE £ LAH
% SARS-CoV-2 R % 5 Bk Wi 41 77 89 R 3 0% &, & 4 R
MA MR HR LA RERSENE LR LR
KR T

R SARS-CoV-2 REMBRERFRYE T2 4
Vegm e B R R B A 0 AR R B B0 AR B W R AT
hHEE P LE LB RN ARY, AL REER
SARS-CoV-2 Bt H R WA B Rk % K % % B th B %,
WREERK MG HEMKE T ZE SARS-CoV-2
REMAMMBEELRN, RHELASHEEN, BB
Xt SARS-CoV-2 B ¢ 5 B JK o 4 [ 2 /% 47 75 % B WY

N
3 328 COVID-19 X REBET LT K TE

#F COVID-19 # % & 3R K AT R 0, @ &
SARS-CoV-2 B J A KX IR # i L & K i & % UL R H o
ETHRE DT AT AFHEEAR, WEEKE
Wi, A H R KR E KR A E R R %
AKX HEEZHARFREGHXRAENL T A FHEE
B, WREMTHEAEZNDTRESETEARR
TEHERENS BHYRELEZRLEHRRERE
PHMATRDIOEFR R ZEANBEERE S X
(#n FFA/ICGA) T S B X B ¥ & (| o H
# S8S/SD-0OCT/OCTA) , DL K [ Bk 1k (it 2 & 4 & I A
BT HTAELRA AR PR ELEFEEENE
Ao FREAXALAR G OLE &g REF LM
B A G KR ey COVID-19 A % 25 K e A%, 7
fe 2 E EE R R SF R E AL & AR,

COVID-19 48 x B9 # P i o o & S & 1 3 B AL 3
B mERE, TR TR E RN R E
X B A ) B B ot A AR T K A E i R T L E R A/
ARAE L b 2 7T, OCTA B 2 4 W & 8 T 7 4 & iy
o T, @ F COVID-19 th &K m A B AR %, A I R
MHXATEEXER,BRBAEL N T2 ANRFXER
mHBEEKBER,

4 COVID-19 HXIREPmERME E12 7

COVID-19 X MRHHmE, Lk BB TR L, &L
RENALF HERSWBETRE,AHDEEH N
AT ACIE Y, BT 6 PR KR 0 X A0 oh f B9 4R F 2
E.ARKEEZNEFERE, HEMAD T COVID-19
MARBH L@ EEHRE R TRNK ET KR
YT EAEI NS TH, BRRE AR E &£
AR AR R R AL T K,

SARS-CoV-2 e 5| R A TE R A/ M EERT T
DA AE BL B9 By B 6 5T 2 A e A 3T %, AR W R Rt 4 R
BN FEMM LN AR LR & ERERG M
ZE g H A, RVO K 34k & 6y & 38 K B 7T K A Hi
VEGF 4ty s it mE &, kB E X MR L T A
WA g B AR RHRGDHAATHET

OCTA & ¢k # By T %t COVID-19 A48 X iR & 7 & &
I R R R B 20 W, B ORT B Bk 2 OCTA xfax %
R W AR S B, B TR OCTA L& B 4 %
FA#HARNELR 2 ERERR, XANENSHK
WHZ R, #IX OCTA oyl & & & 4 DL T 48 472 8
AR, AFEELTE R BT RE TS, %
A E R FAZBR BAREAWNITHE, UATEE %
FRREHETEEEE,

5 FR COVID-19 fHXRIAMHFEHNSER . ZHD
Iifs R #F 38

SARS-CoV-2 J& ¢ A ¥ {7 4 4 Am , {216 /R T 1F % xt
Rl RBEN TP ARGERERE., HEHA S
WHF R K I, SARS-CoV2 2 EA B 4N EE, 8%
BEOGHE VBB R g A GNOMY ) Wb, BT
x COVID-19 & 2 R W I R 4 46 B 10 H R oA iy
R, EREB B ER R R REFERET W
B FEWARAET D AR, FRSEHNED
RAEAEH SO ERFARE B AN EE S5 2
xtF# JE F1 SARS-CoV-2 41 41 4 ¥ h Rkt &
¥ EEAREE AL R AR
EHEXEFFAHED R BEEF NS E LA,



. 108 - SIS IR B 2L Ak 2023 4F 2 HEE 41 %5 2 ] Chin ] Exp Ophthalmol , February 2023, Vol. 41, No. 2

AH R REREAXBREZETE66F, 28
COVID-19 48 5% MR 3 /i & 89 & AL K R AL & A9 2
R GEVRTFESE, AT RMK N RS 5 K5t
ROoXGEPERFHTEEAEERE L,

R # % 09I 9 & WA, SARS-CoV-2 R % & 4 ¥
2 IR E, A R R R B O R . IR E b M 4F
Wa g RANEE R, REWAEAET H RERE R H 2
ABEREN VD RBEEEZNSERE, i T
COVID-19 #y & 3k A JAT, K o IR ¥/ & o 7 & & ¥ it
R—NMEAKERI RERSBEABERLEH, B
SARS-CoV-2 & Je 48 X B9 IR & S & & 1L 09 4\ 1 3t R
AR VIR K F, I R MR R B E R RS
FEITH AR AFXBREEFCANARAME LA
REGREMABRKBLERREXFRMLY W, E
TR K KRR AL e R o B & T 14 B At
COVID-19 MAMBREREBENKAERARL 2
Wikt e THREN, RARRE ¥R E RIYRF
BEFFE  EeMRRERTERPATMNET, R
ERFEFZRAOTBORA RS F R ERT, 5T
ARk B W R B R, PE K SARS-CoV-2 R % A X IR /R
BHMEEE,
FlEEM S PR 15 & 2 AP AEF i vh 5%
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