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[Abstract] Central retinal artery occlusion (CRAO) is a vascular neuro-ophthalmic emergency
that causes a rapid decline or even loss of vision in one eye after onset. It also significantly
increases the risk of acute ischemic vascular events (such as stroke, and acute myocardial
infarction), death, and ocular neovascularization (ONV). CRAO is regarded as a special type
of acute ischemic stroke, and there are still controversies in its clinical diagnosis and treatment,
especially significant differences among physicians with different professional backgrounds.
Therefore, it is particularly urgent and necessary to formulate and implement the consensus on
the clinical diagnosis and treatment of CRAO that aligns with China’s national circumstances. By
referring to international guidelines for CRAO management and practice patterns, conducting
systematic literature searches, and combining with China’s national circumstances, we formulated
the draft of the Expert Consensus on Clinical Diagnosis and Treatment of Central Retinal
Artery Occlusion in China (hereinafter referred to as the consensus). After the core expert group

deliberated and revised many times, this consensus was finally formed. This consensus provides
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a detailed and comprehensive explanation of CRAO’s epidemiology, anatomy and pathogenesis,
risk factors, clinical manifestations, auxiliary examinations, classification, the natural course of the
disease, factors affecting vision recovery, first contact departments, rapid assessment, treatment
(including conservative treatment, etiological treatment, intravenous thrombolysis, and intra-arterial
thrombolysis), risk of vascular events (including acute ischemic vascular events and death), risk and
treatment of secondary ONV, secondary prevention and scientific management, in order to improve
the overall management level of CRAO in our country. When clinicians apply this consensus, it
is recommended to provide individualized diagnosis and treatment based on the actual condition
of the patient and the specific circumstances of the clinic. All medical staff should always adhere
to the concept that “time is vision” and refer CRAOQ patients to the nearest comprehensive stroke

center with CRAO diagnosis and treatment capabilities as soon as possible, striving to maximize

JFHOREL (Open Access)

the improvement of patients’ vision and reduce the risk of complications.
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Figure 1

Ophthalmic examination images of CRAO
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Figure 2 Images of CRAO combined with ischemic stroke

(B RGBT E—ERL (B KFHEF—EIR) A2 A Fait 2 IR AR

JE BLAh, 967.3% 0 2 ARG ZH 27 s
WRIFHERESEHA AL, DA EBRSTHRR, I RS
7 EALCRAOM KL s 22 1 i &, BURIH
PR N, FE TR AR
5.6 FEPIMAER A
CRAOWH & H Hgh kB (435130 ik 5
MBI AL DRSS ) |, Bah Ik T 2L
CR AO /Y A HIL i L F5 A4 15t 7% J e 2 Rk
75 S HUMPLEH J724 AL 2 R0 4, TR P i
it/ (European Assessment Group
for Lysis in the Eye, EAGLE) Z:#354RiH,
CRAOHH HH36.7%~40.7% ¢ 7 Fish ik i
WA SR ), (B2 F CRAOE
DSAFFAER) 73 M, S50 ik e e 7 T A 26

BIEL143 51243 8% ~ 8 . 6% 7. 6% ~ 11. 4% 4

SN I SRR IR 58 A 25 5, W]
RE SR ST AT RN, B E RSN
A 5, BHE—FA 10165 CR AOEH HEFTIAT
RIT R B ST AR TS, TE A [R5 P 3 ik
SEAEREAL AL CR AOB FH, TR, R
LU0 9 BB 1 B A3 43 1A 44, 2% L 10.8%
F12.5%1, it Ab, CRAO H 9 5 4 3 ik i
FITEASAS AR A L o FE P 22 X g
TDSAKERI3SHICRAOB E MR R iE, &
HR 00350 P49 30 ok f A1 B ATIE R . 28 il GF
AEFIAE ) AT E 5 3438 7% 54.8%

6.5%" ", PRIk, S E (A s,
MRA, CTAEDSA) XA CR AOK & i HL ]
FEFIATH FARBZ S HER L,
5.7 DR

ORGSO R AL R A,
BT BB CR AOKYG A, Lavin™ x5 [ &
LS IAIII03BICRAO R E TN & B R S
P DR IR B 5 S 7R, 2920% A9 CR AO R S T
ONERR R A R I (A0 O IR
PR, PR AT LA BT R S O AR T B
YO AR L 10. 6% 5 F TR LR
gf), Hayreh5 "%} 56 [ B i R BE B AS Br
WA HI439 BIRLM R K FH 28 3 (FiHCRAO
BAE24901) B B BIRIEAT T, BRI
7, CRAOB LIS B 58 1) Uil 3 & (2
Hi52%) , FAoRIE T M, TR
A B 43 31K 26% . 38%F136%, 43
WS BRI AL (290557%) F1 2t
e (AE17%) , TR AR 32 2R SRS
b (Z3578%) . B4, 6Bl KA IR 1L
H M, LeedE " utaf E sk 7 AR A2
PR MR Y330 CR AOSEF HEATRIF ST & B,
o DR R VR AR ZE B HE (3R 27.8% . BRI, YL
CR AOH - H LI 2. U A 22 e P B A
5.8 SLEyEfGA

S E KA CR AOKG R BRI FIZ 1A TE S



JFRCGHEEL (Open Access)

rhE AR 20244E 11 196 1110 JeRE

PSR A, (P E SR M2 2R
TRFE2023) FIL, X BEALZE U B AT 52 5
A, WARIRE, P EE. AR, LS
MAREY. 4 T4 (RFE I/ MR IT4L) | S
TORE (REILER PRI E]/INR | S50/ e ML 5 T
1) FISEHEAES, i, #ICRAOE
PRI kA ¥, T =508 A H B4
M Bk s REAR (46K, SR/ BIX RS, T
MBAT, Z 7). KSR ERZSE) dsE, &
Wk — e E A MU (erythrocyte
sedimentation rate, ESR) . CRPHIIM/ Mt
ek WA B E A CR AO
B, Y AR (KA G EEC,
EHES, FTVEBRAMPBIETIAS) | M
EE ok MR TIR %7 7 ol v v | ;O
Prikss) Al Mg sk 2" v,

6 48

AR & HLH, CRAOAS RNk (2
155%) FIEBNBKARIE (Z9:595%) U, MR
FRE, CRAOSNFECILR AR (#4)568%) Fl
REECILRAR (£1532%) 4 (1) , IRIEMR
0P8 AR B4R AE, CRAOZ Rk A B35
FEEHK AR ECRAO (£1565.8%) . fREECILRA
Bk J ECR AO (£1513.5%) MBfikAe
CRAO (#55.0%) RS2 (£515.7%) ™,
FRAEAER R B AR B A 455, CRAO4)

FRGEAPHIER (1529.6%~36.5%) . LS4
FHZERY (533.8%~37.8%) Fl5E 4 FHZERL (4
25.7%~36.6%) *°°V (F£1, E3) .

7 B#wE
(AR Vi

CRAOBH KRR 2, HARMKE
2, —TG ST 5T meta s T i 7w, E
396 R ZIGIFICRAORE F, (UA17.7%
MR EWE 2 M (E L ABCVA
M20/2008 5 2 1% 2 %20/1008; # 4f) 7,
Hayreh %t 38 [ 2 fif 42 k27 B B fiS e
IR 244651 CR AO S & #E 4T [ml Jil 14 BF 5% 43
Mr, G55 % Rx, CRAOBE H10. 8% Wt
71=20/40, 7T4. 2% R N EFRSEE, Hrpk
W7 AN, BifkA M. RSk A, SREECILRA
B HE Bl Bk 28 1 F1 4 B BUCR AO B 2 I P 13 A0
FIRIABHRECE ZH B2 B T5%. 93.2%.
60%F137.9%, TE WG J1 A AR B 2200 /&
Fh RRT AL 8 A~ AR>S SIA
37%. 5%AN9% B FH 15 B BGE, ki
PECRAOEF I IIHE K0T AN TE il
7.2 LB

CR AL EF 453 6245 ro. LR 20 00 B e
1. HayrehZE W BFse s, 030" MG 2
H, HL IS R A 2B CR AO R A e L 2%
A, 51.9% Mk 4 1 CR AOSE #1774 J& Rl AL

®1 CRAOSE: RIFEKTEREMRBEELR
Table 1 CRAO classification: based on symptom severity and ophthalmic examination results
oxit) NIEE BR ERAHE FFA B OCT
ERERA R RN EEE LN
e WHTE TR0 A KA, R ARIE BEEE, Fmit2IRESAHHT
PRER  MBHGR R 2 IS AR 5 R, EfRzEdd RUESRHES WMEEERER
FHEERE
A SR o EEMTRERM ERIN, UNESRGREE FIREAMEAREE BiE23F
e MWATETHEE, ] S SO S _ S N T T
] S . OUREZRCEE, M Sl FER FAIRRE ESESTHTERMESRIES A
FHZEAY B EEHRIR

(BEBRTBILR . BBk E "R

=& WHTEE RAHREEA DR, 1R
PHZERY IR NSRS, Bhibk FERRIET 200

) BREE/NEEK

MR ERERFEENTE

UMEFHEEE FRBUNRAEZZIEE, mit

FER #HREE EREMSRIES UNBRERR
INERRRTEMIR UNIEES

iE: CRAO—AL A B P A Ik feL B ; FFA—3 XA IR R 2338 %

OCT—3. A0 F iy & 4344,



Chin J Stroke, Nov 2024, Vol 19, No.11 JFHOREL (Open Access)

A B €
D E F
i 0

A~C—TRZ2TAEACRAO, ABH &I K A8 A0 AL R 32 IR AP AR , S5 “Bkless” R, AL EF, BERAFRA AL
Y LA ARG ] 410.03 s, ALAESNIKA B E] A 14.44 s, CEE FA0T o7 446 v s K A BAL R IR 42 238
S, JAtt ZIEE LT T AL & RAME 5, ERER AL LT, D~F—i £ 2T EAICRAO, DEFS EIRA B AL AL RS
ERIRATAR, A Ebte s, AR ER, ERSOLEIRR g i ¥ LA AL R AR E] 41743 s, AR AR AT
A26.71 s, FELF A TR E4a4 B R KA BALABBE R, Atk 2ARE S0 e TS RAHE T, ERERA LB,
G~I—Z 2T RAICRAO, GAF &R A Tl A S iR AP AK B8, o 2R3 &, “Blbkless” TBAR, ALA B &AF
e, B FIRTL “FRAE”  HE A E IR A 8 % S — AL R IRAAFR R A 17.76 s, AR IESNIKA BB 47231 s, 1B A
FATFWT AR LT w i R AL RSS2, BRBHSAHE T, ERERN K, CRAO—AL A KB E,
B3 ARESECRAORMKEHR
Figure 3 Ophthalmic examination images of different types of CRAO
(B 7 b & B (BAKF A F—EIR) A% A Ay 2R AR

By GROZI) . FEVTIASHES, B 88w H
OFIFE AR S A AN IR B e, L R T
MEE B TR A (Z9/539%) | AAEECILRARY
FEBKAAE (29525%) FRAEZIRAME (£9:521%)
CRAOME T, JE I By ot 2 W TR sk e 1
(Zr939%) FiEEErad (24:539%) CRAOE,

8 MAhkEFHMEZR
8.1 AL EEBH ZE S} R]

BH € B 1] 2 521 CR AOHH 7 1) f L B2 [
. Wk &, CRAPHZEK K97 mink,
R 190 RS 05 A R 0 1) 437 5, (ELBH ZE I )G, R
o B R RT3 4 BRI s 24 CRAPH ZERF 4240
240 min, BIA]HEL™E A, N 0] 0 R
FE Wenzel%™ W FISD-OCTFECRAOHE 3

08 5% 58] L S s )Xo 400 9 PR B Y B ), R,
EWESA R CEREREAE” EiH, R
BRI IAECRAOR H,
8.2 MMM ZERR

B R, RECRAOBREZHCRA
KA sE A SE, (BFFANLEE S B w28 (5% A
R PR 0 A £ 000 6 I A 7 2ok 0,
OCTHu & i[RI HE M 2 B CRAOE & & Wi,
L B35 P A7 AR TR AR B A 15455, DA R %
AT g2 CRAOTE & B N L 2 500K S A5 w]
SREIATT A FIE L, MO TR e bk v ke ek
TATHFRIE A CRAOSE, B IATIRESHR
PARK A AT ITA,
8.3 AL REEr ey ok H 2B 137

B 195 B BF 9 4R 18, CRAO R FH ZE 35



JFRCGHEEL (Open Access)

rhE AR E 20244E11H $19% E11J5 e

17 A2 K EAE AR I (B AR 2 T 5T
W%, CRA &% 08 AL T H 28 3 W ph
255 OB I A B, 44 T L 2 o T
JEE B P B, CROATE 350 i JE A0 A0 1 22 Ph ) I A
Gy AT W) £, {5 P ZE 0 i ) I AT3 PR
AHXT T2 RE, 33K X5 A 400 190 B 8 ke o
AR,
8.4 feFAA

AR TS I CRAOKR F 1
IO B PV, LI MR — SR 4E B A TN
WL, B R, #E, IR AW, BT
Hrpii/ -2 48 B 111 (29:560%) FAHLRE
I ¥ (Z9540%) Gk A5 (Bt
R 2R) o 80%H A2 7T IR ) 58 S PV s T
e FAR A T EAFEHEES T (4567%)
FEG AT (Z0:533%) , RIS &
FEFERT, M, U A WL IR IS A 2 P A A
TR, IR T RBH T2 TT,
8.5 HERVMEBKIRER

CILR AR 754758 CR AO S & fy HI h il
Bt W03 2 B i A i e K1Y, fHCILR A
HAEF I CR AOBREWIE T RERIZ6 0T YA 2,
EE TR B CILR A B 5 L 1 o
AT AR, Ky R NIR R 2 e
£, WS I B 5840 F A A 45 57 4%, JUT
FFA, OCTEOCTAH i —Fhel 2 i 7,
8.6 KA

CRAO 45 [ th, £ 5 W 58 35 1y WL 36 T
PRAZE >, 9 R A S R e B
RS, EAEOIRMERZE . SRR {51
= BEIR A BB . JBh Bk e )2 UM N FR
%) BICRAOE, 1AM B E D, B4
Hi Bk e #H & B Bk R 1 CR AOK 3, PG
TS REPEAL IR A e 25, PR, T SO
CRAOEZ 1w AT R i 2,

9 HIZHE
CRAOBFEH B ELEGNERAME—

., EEASFEITFHEE BIR, 65%i277
LSBT CRAORF # E 25 it fT
WAL, 7% R IREL2I2 900, 28% N EEFET ]
VUITs FIREITE BN ARELEE N, #E R
B IRB BRI (7330 44% . 27%F14%)
3 5824% ) (B 3 Er Ak 2R BE IR R R R U 4 [A]
LR, Hoh, 53%BESFHLA AT LA CR AO
R AT K AR TR T, 36% H R Ik 7 #e 1R
TECRAOK) EIRIAYT, JLHIEA W& M FHEE
Ui (nzE PR I) 250, Biks e —2
BT, A BT, LR A g R
BEIiZ 587, Bl 2 RIASR B IETT 7 s
AR ] B 2 T CRAO S IR 1 DL
FMiE, CRAOBHEH L AHE EZNIREL (&5
82.2%) , HUCHIZR} (4114.9%) P, ik
CRAOEHHZIERE, REL.OIE &1 E
RRL 2 i UK SR ICR AO R 3 S 515 %
TRl (R RS R BT,

KEFZ PO RE, CRAOHK
H R EE R, IR E R EY
B A, BRI NG AR T
PR & R, (HE A CRAOBITREI K+
AT R B Z 1 O R, R R FE A,
Wt TIRAHCRAOK, R EAA
CRAOYTRE ML AZ b2 B
IREHHAT IR,

10 BT

PR BICRAOK#, W iiat B Lo
IREANS IR 5 T At AR P 22 K E 2L,
10.1  Js REE

JiA 5812 CRAOMBE, E15 BRI N 42T 1]
IF i Sk [ HRHRE DRt B ) v s ) (23540 77
B I IR ALRE AR & B A]) | PR 2 750k
F) (WNFERFFLERTR B — R | &
ek M BERRER (A MIBAA TS 1/ AR, &
BT, OAERL ORI PR B %) Al
WA I s (n & O JULARE BB % J]

Il



Chin J Stroke, Nov 2024, Vol 19, No.11

JFHOREL (Open Access)

MARTEE) 1. RGHERER S (FEE R LI/,
S /BRI, Z 77, BT, WUR. E0 &
PRERSE) | IREREE s (Anahg, oAb AR
REBYE STk FAR ) F4 B R Gk pm L (A
TR, BE PRI, e ILAE B MR 2T {545
PASBEAE I 25 00 (AN Il . PRILRE , BIALAR .
PUML/NR IR /HUvE . B2 o 2% ] e 56 9% 17 1
FEA) L ks (s M, AR, i lig I
i, DM B ) Fikk Sy s (AW AR, RS
AR %) |
10.2 HRBHGZE

IRRMG 25 WAL FEBCVA L BRI & . Zp
JTRMEE KA. RAPDK 2, HR IS 5 6 2 B
R IR, X T34 CRAOE 3, HRIEH:
B RINB SN, WFFEITFFA, OCT
A (20) OCTA% A HATHIIL" s % T &t
AT L, WFRETHEFFA, OCTHI
(80) OCTA%HEATHA1S, & EIC/ I IR,
T 75 AT HR SR P A 2 AR 2 I, - HE R Ath
SHEGEMAN I RERH , (AL R, £
2 U RO E T AR BB IR % BHE I,
UL, 2095 BB TR A AR RS AR 5 & BB I
W a R 2515 PB T #fsi2 CRAO™ 7,
10.3  Hiiier

CRAO 52l ML 2 i AR R i i 3
15, 0 B PPl AR 0 B DL T A AR A 2
He, (B FERZERHE T (JUHZ 2 BRI
HITEALT . Sk 515 27 A 2 AL OME H) (4nva #1
Lor ) 1

L, 2w a2 B IR BHE X 564
CRAOM#, s RIHFTHRBHE & PAFR12 CRAO,
) AT S0 A A, Sk il C T P-4 A% A A
UL L ERGRE, HE A 2R B I B Ak 0 22
TREsR (LY FINTHSSTESY) o %5 s IR
B SECE M REFRAS, B RS A I/ N4 5
L S P 17/ IR 355k 388 43 g I 355 il s i
1 P e PR B L A Bk A e, 7 2 1L /)M
1%, ESRFICRP™ Y,

1" RYT

ZAEK, IREL MAEIRE i R g
S T L AT 2PECR AORY 7%, (HE I
A FRIEIRTT I B 1RYT LB IA
I7. Xt EIATT, BA R RITAT! 47 7 G dE
ok, CRAOMIf ARAS LR B A5 5] B4 450 11 3¢
. CRAOE T UL A2 X2E BB 2 —, &
9o B ARRABHAEAR N2, (RIBYT BB ENAR
PR A Y, Bk, XA
SRR AL 0 RSB ik BH 28 f8 2, @ r RIS 2
BIEH . B CRAOYTRENIMLE A2,
EAT AVET I (in#ikiE e, 1AT) 7
1.1 fRSFIRYT

HEECRAOBE N TT, IR 2 T2
FRSFIRYT I 2 IRIRIRYT 7 BIVER, %
BLELAFILAT 73 270, QR Iie T, WIRER
FEE . Nd: YAGHOGI RIS T4 OB IILM
RSS2l ik ETE 0 7 AR R R 25 R 3
25 (FERIGITEOLIRZGY)) . & 8H 25 (0
IR S K S A T WA 1590 Bk v S H g
) 1. ATRIE 2R AR S, O 5k M [An i ik
TBIT (A 95% RIS % g — UL BIR A<
k) | ARASPEIR], DAKY S S IE Y 5k 25
Yy (s T2 IRAH R S LU YR . HER Hl) | 3%
INLLANEAS TR FI0 259 (ANl w] al i) | B
SR AR 25 (A0 B A B ka5 B e S
R A BRSO 5 A S ) | R I
2R 25 (ANBRIGTE S PTHE S, LR 2 i ek
ZHIIIAR) 555 @A AR i, Bk
B S5 2 i e 5. O3 I R0 B, e SRR
I7 % ©ERIRYT, R 25 A, ISR @A
IR R BREIRYT,

WEET, A ERT HFEEEZR D2
PRI A2 4 (EAER EIATT Y, RIRGRYT 7 %
AR ME AT, S350, RS2 A AR <FiR
7T RIATT I CRAOB B BT R HE L0 A 2R
HT.4%, T E R R 17.7%, X
INRSFIRIT X CRAOBF R VR E T RERZ T



JFRCGHEEL (Open Access)

rhE AR 20244E 11 196 F110 JeR

Fil, REBAIRRRIRIT R FE /AR
WP, EBEHLRY, A2 15328 45 0 225 SR A o
AFR I, H T A AECR AORY £l 2 P I B
VARG EAR" T, H I, B2 CRAOBR
REWIET IS 25 T ARHRYT, RS
LR GFEpuL,
1.2 XHEEST
11.2.1 R ERRIT

CRAOW A % & E 41 i 2h bk R 1, 16
J7 H b 40455 % il B 4 sh Bk R AR, TR AR
R 32E — 25 00 7 % 2% 190 7 F 01 42 HR A0 7 32
P8O IR R BERAE, BRI TR S
IBYT, BIH & B 26 [ B v i yT (K e
J500~1000 mg# kb iiGyr3 d) , FPi Ak
W, LiRiBIT2~ 4G, G E B A
i, ESREZIT IEH B, A% Bk A 4EREIEYT, B
MERE BET~2FBIKEM5~10 mg,
2~3 AN ELS~20 mg/d, £20 mg/dith
HFEI10% , — B 4ER 5 ~10 mg/d) 7, kK
o BB -2 E N TE IR, PRURE T
INHIERR AERHATT BE, MR RS
RIVER (N4, JORHE e E-KIR e, THALE
I, )
11.2.2  EHAJREREHATT

7 B R TE 5 8 B 3 2k 2 —
ot 55 0 S5 B R 7 500 5% Al A 2 LAEL 7™
MR R, 4G B 20 ik J H 4 P 28 (A
CRAO) "7, J B4 Wi Al 57 B ek 2 7 2 375
WA 5 R B TR T 2 BT O, VR YT R
Wie 35 W IO TR T S A At S B B R SR AR
TG 1) DI S I T R I (375 WA o TR il
1500 TUH%FIZRH2 mL, ¥ REEF R
P 375 FH ok TR Tt ) S ) 1, B T8 2 7 (A
HVRIREG, B UO%E B E Y R0 2 iR
L S O TR AR T,
1.3 Hlkiate

FRIK S R 2 B AT E Py b S s i A
W ML BRI, 259 T B aHR R

i PR R B A SRR A Y, B
2022604 th, ke Tih
JYCRAO, BH M I ESFI g™ ), —
Wi kT CR AO B BRIk IS AR T A 2 250 AT
ZERLFRE, SRS hINF DA AR IAYT,
BERNREMEL R R RT3 & T AR
PR E % (50% vs. 17.7%) B2, Mac Grory
SO SR M R REIESE T CRAOSE 4.5 h
PR T PR L B K P AR IR T A R (s
WA KA IR A S B R AR AL R T
REPEANSEIR R0 3237, 3%M117.7%) o 3 —
A ANEBA TR, BRI G I R)R
e BFINREMELSE RO Sk, B i
BB AR o

FI A = K A 16 77 CR AOA Rk 9
BEALXT BB 9T BT TERIT 69 A A B 25 il
RS K VA R T R T W SECR AOH]
TR E &2 (early reperfusion therapy
with intravenous alteplase for recovery
of VISION in acute central retinal artery
occlusion, REVISION) (ClinicalTrials.
gov: NCT04965038; EU Trial Number:
2023-507388—21—-00) AR AL T FEHLXT IR
WF5t, BFETEALE R ACRAOBEAEIR HE4.5 h
P B IR S R TR T,

1E LA sE 2w, AER i BE4.5~6 h
MWHICRAORFE, &% Ak ok MM 2 i o
A K VA A 1 B LR AR SR HEA T W bk v A 2
AT R4S hp, EECR R R
Tl AT 0 B IAARTR YT, B8 7 3K P 3 1
0.9 mg/kg (HKFE0 mg) #HhkifiE, H
H10%TE fe W1 min P ERIKHETE , HARR 2L
1 h, %6 hi, B R T # K
IR, LT IR: IRIMEEI00 ~ 15007 1U,
BT A K100 ~200 mL, 35 4L # ki
30 min, FZHIE] K 2524 hpy o 3R
# (BR S Sk B ep ™, 1. W& DkE
KA Y B E R 55 T 3EA)



1258

Chin J Stroke, Nov 2024, Vol 19, No.11

JFHOREL (Open Access)

1.4 kN

IAT (WFRREBSIIKNEEE) Wl RERIRYT
CRAOWA RURIT I EZ—, il Bk E A
MR, ZH NP LRSS E TR
BB, BT AR 25 (AnBEe i, SR
W) ZARTEIR, BEHBAARIGTT, RN
I P 4 S XURG: F) TR P s
G S IR BRI AT T AARIEY T [ (I 550
BT Bl kM B A B A FE N (B RN A B
B IR Y CRAO™, BB, T
RZNIK B CRAE AN, A BEARTELIS
AVEB A PP LR AT

RAL20MAZT0FEMR, A 2l IAT
1B CRAO, 90445, TATIAYTHIECRIAE K4
HARWIEL, BE I eER M B e,
% I B M B 5T A BT T AT IR ST O A 3o, 4%
RA—H, EAGLEW R 224 N 1LE——
Tk T CRAOB EHTATIRYT B H AL X HR F
R GER R, IATH B F 1A HRBCVA
(>0.3 1ogMAR) HA-5 R 5F 1657 241 8 %A
HZERILG 48 X (57.1% vs. 60.0%) , {H
ARENBEWE 37.1% vs. 4.3%) , ZJ&
SR B 2R YT R R MR K (P2 R TR
H13 h, Hre hNEENAETT & (L40]) A X,
HEFEFESER TR, R EIZRTH
B <12 hig B, A AR IATIRST H 3R
#57, PageIRITATIAYY CR AORYBFFE HEAT
LEFEOMT, R BN, CRAOBEAEIR I &
TATIRYTRIBS AP 249.51 h (1~172 h) , [#
SE RN [ AR B R ORTAT YA YT B4 FI T 00
MAETHAE (OR 3.41, 95%CI 2.18~5.33) , #t
— ¥ EAGLERF 340 A [ 5 240V 1] 5 455 7Y
BEAT 43 AT, S5 SRR AR R ORTATVRYT B 3K 21
P (OR 2.52, 95%CI 1.69~3.77) , HuZ""2%
AT IR SETAT VR Y7 W] DA S 38 A B L
. WA HTE R, CRAOBFIEREM HIL6 h
WHHTIATIRT EA B T g 7 (OR 1.70,
95%CI 1.22~2.38) , i#id6 hIf R BI/RIATH)

M (OR 1.26, 95%CI 0.97~1.63) , X4~
CRAOBFAEMR L5 B Hgh 12 I vrAil, 4
HR6 hINHEATIATIRYT.

I R 552 i b 22 HUOR k12 B i 6 h
01 RN % =5 = [k T
DR N PRI TIATIRYY (R0 EI6YT
FIRHE A AR 72 h, B R2007~75T57U) , 45
BRI, IATIBITHICRAOBEM B E
FgaE O AT A R O I B L T A
FIEON, Bl 2 Fh ST B IR TR, ]
A REANE P LM R H ZE VY T RO A — R R,
BRI GRS R e 7,

B, 2 CRAOEF SR B 2IRIT 1Y
HHRITES W, 29 S L2 T FbkA i
3 IEAAE RIEAT A, SRR ESATIAT
WBIT. HER RGBT IR 26 h, AT
IRJE 2R B4 AFFA, OCTANI (8() OCTA
SEIARIE, AFANTEAL, S B IRV R 3 Y E A A
SRUEHEAT AL, FFAR I B E RS B TIAT
TBTT. VAR 2 Rh ZE 05 5 I AR B A8 2 1 S B
D B SN N PR 2T e R S s M
TR I R E WURBLE e (R 45 25 e
PR S SER A A 7 I3) ™, 45 Sk E
FE B SR ZE R, WRHE AR 25 A BN K,
i WA PE A RTER R B A OR, e
YRR FAZF MK A, TATHH K AE
ANGEAR AN A B AL, AR BRI & AE (10
HishikIe 2, 35 sh bk sk HR 20 ik M8 28 s 1
7% ) . At SN Bl Bk B B A Bl ZE R
AR 2052 I BAA K BB 75
MG Z2CRAOBERER L %
TBIT BRI S 6 h, FAFEIAT R Sk s A &
IATIRYT, PSRRI S 2 H (NTHSS
PRGN <34y) HEATHLML MR SRIA T

CRAOH % [k E A s ik 5 i, W AR
T A9 8 B o S o 39 7, HT T
TIATIEITAH K W S AGE . SRR SR A
PECRAOHATIATIAYT,



JFBGREL (Open Access) rhE AR 20244E 11 196 110 JRRY

YUE, S N, HEIR T gT 32 5

HAE. FHIRIERBFENRGE ., FI, £597

HUL AR IR SE B S AN B B A TTATIAT T,
CRAOMIERZY T iR LA 4,

WHFARIE, T A H T KA CR AO
B, A REATIAT, (B0 L viGs
(BT BB TOR) , HIESRAHT
) BELFE L I B3 ik S AH 5 A A P ZE IR, 2

e

Y
| \
([ mp > 2R J—{mzmm
_ [ N | . D —— —
S S IRAMG 2, ; Eﬁﬂ/ﬂﬁﬁﬁﬁﬂgmﬂ:‘liﬁﬁfﬂﬁ :
© HEBAER I ERRT L, AR | | BCVA. BUENAL, | 2y )i
B e I .
@ RGibE MAPHRTRER RAPD#ZE, M | MY ) | | o mmias s FFA. OCT. OCTA | |
® BEA: B h Gkt 75/ 7 LR : jmﬁm*' T )
® RGHEAER L B |

® RBP4 B AR GE MR 1 (&AM, F7FFA, OCT. | |
| © WEEEIZEM, FikdAkE g | | ] || oCTA%:, EETIRIEA T | |
[ ] 1 :

\—’ prveyvn D [

HHEP 2T EBRR

© ESR=50 mm/1 h
EUMEITE | BEISIRE | |
(RIS JE I ED/INR | 35 4k J | HCRP=10mg/L

e A (st (NIHSS 4] | A
Bl v 2 £ ! ' ;;‘ E=N \% =
RO TR FRRIRREAE . it 4 w [ SHCT T ] ‘ N Ui%\;ﬁ; i
R | MLHILG, | S
ESR. CRP. 4 il 4 (@w | B

E ARk

B0V ML I ) |
ThRE., MUBE, HUARST, LLER
AR, AL

f—

Y
v

s [ ( ‘ l N l N l N l R

P en il e Sy HEYieEZ =
TEFIKAAR AR TAE | | s BEIELEIK | | IR RIE | | Wil FFA, OCT,

HEE ot Fe B S

( ¢ N N ¢ N ¢ N ¢ 7 ﬁlq‘;‘i%ié\

TEHHZA A A BT EZ TN [N
PR BRI | | ATIATERE 245 PR BEERIAE HEATIATE S 2 45
. J é"¥EPEF“[) J J é$**lﬁ\ J

[ |
v

(st TR 21— Y

BOVA— 32 A2 #iEAL /1 ; RAPD—ARZT A ARG FUIE A%, FFA— 3% 56 £ IR £2/833 %, OCT—34 % 4T i B 43 4%, OCTA—sE 2
AT BT A 44 i E AR s CRAO—AL A JE & S 3 Bk [ K ; ESR—4e i iit I 5 s IAT— 3Rk B AL,
El4 CRAOMIIGFRISITHAR
Figure 4 Clinical diagnosis and treatment process of CRAO



Chin J Stroke, Nov 2024, Vol 19, No.11

JFHOREL (Open Access)

12 MEEHXE
12,1 SHsiE ie =o
CRAOE # St Gl Mo M3 14 (dnae
o SO UEESE) K AR R I, S5
LEEREAEAS (nationwide inpatient sample,
NIS) 3TF2003—20144ECR AOH 3 1) 2tk i
P A5 44 el St P AR D T FF 92 4k 38, CRAO
SR E PR 2 TR AT U O LA BE 1 & A 20 )
H12.9%F13.7%, Bk AR E EAE EIHE
%, WE— L T Z I RlogisticlIH /47, 45
R, Pk (OR 1.19, 95%CI 1.08~1.30) . &
MJE (OR 1.22, 95%CI 1.10~1.36) . #izhfk
Bz (OR 1.91, 95%CI 1.73~2.11) | EFfk
HEiE (OR 1.65, 95%CI 1.38~1.97) | W
8 (OR 1.30, 95%CI 1.16~1.47) FIE RS
HE A (OR 1.39, 95%CI 1.09~1.75) &
CRAOBHBENAH &AM EREE™, #E
] R {5 Sy B2 7 2% T A0 2 5K 12007 —
20114F [A]CR AO & & & I 20 spoFn St Do WLAE
PERIBE S i, CRAOK A4 J51~30 d, FH
SR FER &M% HME (incidence
rate ratio, IRR) EZ# Il (IRR 14.00,
95%CI 8.90~22.00) , Hir1~7 Ak 3| ik
(IRR 44.51, 95%CI 27.07~73.20) , HIEHNK,
Wi TERI30 dRFEEAFTE, 4b, A 5 atE ol
HIERIRRIECRAOK EHI1~30 d (IRR 6.82,
95%CI 4.01~11.60) F131~90 d (IRR 2.86,
95%CI 1.66~4.93) th7)» 51| @ E3a ™, H i,
EWCRAOK A Je AT bl I I =147
S — T
12.2 BT
CRAOBF MFET Rt 348 M, NIS
—IJAH R T, 35 E CRAOM & e A )
PR A1 3%, 00 I 5 5 ik L 2 1 2 By
1) (BT 10 ~ 124F) IFET- 3 2H30%,
o LR BE R R A 0% (16%) , Hok
AR AR (4%) B, W 2 IR O R BT RT E 4R
i, FERBIAERRT Y, CRAOBE 142 HFE

TR Z)0925.5% "™, o el ] R f PR B R 0
200220184 5 [ 355 ML I LBk BEL 2 (T
HICRAOIELHI2430.6%) FHEFET-HR, 455
/R, CRAOH KARUIETHHR9.95%[ Hoh 2o itk
FREFET-ZE L B B (10.48% vs. 9.69%) 1,
SRR A, TR RGN AL (29.4%) ,
HYZ M (24.3%) FIRER R G050 (10.2%) ,
KRR RGN, SO SE & A5
e (19.1%) , HyOhE ez (16.9%) .
X 5 201 ik BEL 1) BT PR T R, AU 3.7 %
BEER <502, HPCRAOM B #44.8%,
F, BWCRAOK A J5, BT 4 5%
(LHRIEIRRGER) M 1A TR, XA B
THARIE T2,

13 GRAIREDHFT A MERESEST
13,1 HRFSHT AR M & A KUK

CRAO 3 2% Wi 5 i 1 40 I it
HR I, AT 51EONV, FLFE UL B AR A T
(neovascularization of the iris, NVI) . #k:
14 YEHR (neovascular glaucoma, NVG)
FIL 234 4% (neovascularization of the
optic disc, NVD) ¥ ¥ :FCRAOJGH I
NVD#A A —FHONV, g™, kst i
HILCRAOHT, W AEC 2AFTEIR BN 25 A1

CRAOJGONVHyE AR N2.5%~31.6%,
KA R FEZ (L ~24F) 1 52 SR Al
W—T5 R AL [ BRI 24, 33 CRAO
FHHONVE K AR N18.2%, HANVGHHIN
15.2%, P49 % i A 8. S (2~16/) 7, 3
] — 31 [m] JESE 1 A 2] 0 S 4l i, 816 CR AO R
HPak KONV & A H14.7%, HHANVI,
NVGHINVD) & AR50 51°891.7% . 83.3%
HI16.7%, F49 % £ R 430.7 a7, 3 —25
AT Z I R logistic A, 4528 s, 28
BEIRI 2 CRAOJF 4k &% ON VI Il 7 i [ R R
(OR 5.20, 95%CI 1.40~19.80) , Ilt4h, CRAO
FEE R AL ) R A SR N, L A T o RS



JFRCGHEEL (Open Access)

rhE AR E 2024411 H $19% S11H JRE

AN TONV & A4 KU ), B, iy
CRAOBH AT (JLHZRTI6E) , FFEM
AT ONV, T i H- 28UM R . 0 0o i
TR R ORI AL T TR Bl S R A AR
TEERENZ, 1€ CRAOH LONVH, FF
HEBR CR AO KN Hil J 15 A5 - A B 12 Wi (1 IR
B2 A AE, 1K b, i CRAOR G &9
ONV, {HER S M 4% A EK Z) A H ONV,
13.2 HRHSH A MERYT

4k % T CRAORONV, # i K i EIRFHS
16, TRYT ELHE AL IR B AR I A AN IR A 3
TR IS A N B AR K FOEIRE IR
R AR BT BERER A B ARG %
BRI, RE EIRIGIT RS BRI
R AR TP A DA R ON VI S AR AR JR XU,
HFRREME CR AO R AL 1 s L™,

14 —Zwmps

CRAOWIZHHBi . 2 #8125, iR
B PR SRR X T AR AR S5 H
oW IRBHEE I BE T T AL AL A7, 4
AT, HEION VAR & AE A S AR5 I AR
TRERRE . PSRBT 17 5 B A CR AO A [
JE5 B2 — 2R T B SR, bR PR R X T
AR S5 D BE TR A SR R . pH2 IR
BRI L BHL S, W AZE G IRBH I 2R 1 B
U7, FEAT 2T PR A AR e XL I 2 —
&N

JUE B I 2R i g PR A IR O
PR I (BPCRAO) | B Rl iR 51l 4t B/ X
RN 13k 25 BRI 75 2% e 2E vh vl e, (H TR ik
MRS A A B E T AR JRCRAO™ ¥, 1l
EIE I IR CRAOJS Y — 2L Fill % 54
EE, 2% ks i ™,
g ) ML R PR AORE R B A I S
L W TR RV BT 45 S e ) B2 bk SR L
E, P AN R (IR T30, B IR, 1
IR B B, MO, HHAE) , NTHSSIHF

Gy <34FHsR AR (BRI R AR ) SR, 7
W CRiJE24 W) Je RTI/IMRER SR TRYT (1)
IR B E] PCAR I & AR RIS 21 d, J5
AR F B — 25y, R ] VAR sl SR A 7))
TR M ARO0 APy M A AR g S
HRE W CYP2CI 9 Re ok % L EE A, W
e HT—RP2Y 122 (R 5 R (W45 B
%) ¥ CRAOHH KA NTHS ST/
143, TRHBIZ RIS )y 2367 AT R SRy,

CRAOH 4 H: 75 B R i 1 M R0,
O PR 5 2 17 % AT, B A G A
AR SN BIEAS (AN ko BERE b B, Bz
BREE) , B ARSI E A, gl
FOERE SRS b 78 Ab B, b PR LI 1
PR, 25E T MEAR LB E &, 0
A ESFBIICRAOR w4,
WAT G W 7 3N B 8 R R T DA Lo i
TRZESUR . 27 1o VR BB U 445 A P 728 B
AR, EIUTEEE B OIERER24 h
A ORI (DR E ZREEER) Y, 0
J B By 2 s O VR AR E A LI 3 TR %,
{H2 B I CRAO & Az R 1 £ i, {H X
TR SRR ZE SRR T R 2, B
B30 B SN CR AO M AU B 3h Hi kA
g7 S O B S AR A FE KU BT 4
TR CHADS, FE4FICHA,DS,-VASci#47, {H
AR IR CR AOIAZS g il i 3 7,
HRAEAEE X, B CRAO K AR ok 1 25
1, HAWATES R G E B AR ZERE",
FIE BRI R, BRI/ A Bk
FUBHATT: & LRI IR Blas s g 4, i my
IR ML AIAITY . AN, T8 BT B I A N
LA, anE A Eh kA B AS, g
e FEAN e I "7,

15 RlIFEE
HEICRAOW BT i FIEE Z A, FE
AL AR, BRI DA B By 7 S e A A



1262

Chin J Stroke, Nov 2024, Vol 19, No.11

JFHOREL (Open Access)

AR, A AL 2T,
AW OAMERE Hi A i A TR Ao Sk o
R IRL T8, SRR AR IRAHH
KL BT RGEMEH 12 B CRAO, &%
BES7 O EfE “BE-FAST” ik (Hirf “E” /¢
RIRWG) , B E AR KRB 2 (3
CRAO) HMIFEM &R 45 17 1", @R F #i
AT, #HT CRAOBR AR B 5%, ik
N B R A AR, HBGE N ALK P AE IR
g, IREL 2RI AR EEITA R, X
X #E CRAO K 1% 2 Al 15 16T LA
FHERENB TSR REE ", 0K ESF
UL R BT SR AN M AR =,
CRAOBH WML AA ", B, H AT
K ARG 25 (1435 S22 B AT 2 I 1E), 58
BHENZFE (IREL MZEIREL 22 RHRIE
BHEE) thERIEE, DABRER 5 B A (WimfE s
I7) @i, RIS G BT RS
F4 78 TSR AR 1 v A A T TR A5 B =
W @FrA BT BRUSR ST. A ] kR
w0 BiH, ECRAOE 2R, UL CRAO
PN TN SRR € M s )
HACRAOITHE I 54 YH A It T
B0, OMZHRABAI I ZARLE I EAICRAO
93 DR 4 5 2 AT o — G DT SR 1 o, 7
BOE IS A TE R AR, I HARN
e SR, $RE A S Ll E Y,

MR FrEEE SRR EAER %,

HIRE R HE P TR BeoE S 2 IR

Tl Z R &, BRITET IR B e S A HR AR

Tl ZEne

ERAEAMR B EREHEAF)

ZF  JTRERRS

it d EERERIR A MR R B b

BiRE LiRSOE R AR RS — AR
BB

R E N R R BB

LA E AR IR AR R R B
% R AREERE (P9 k)
FRI KEERREMES Bk
R 1P KRB ES B
FhRH KREPEHRAMEER
WS PR
(PEAL R~ 5 — =)
R FEHTHENNRER
i EEER R MR DR B e
B IR SR — B
BEHW PR
(PEALR A Y 55— =B )
W & TEARBBEZSFEFEERY

REE T E N R T R BB A
FILNOEERE

IMEE WL RSB R e BB

T BEREMEIRE SRR

FHAE PETANRER (P25 UBEE)

BRACHE N R 5 R B e

RINE PR BER

(PEAL R4 55— =)

R R A PR e P e R LR

BB

frREEN] A E N R R R R R

B W PR R R L

B mEFERREE MR
(PintiEpe)

HKICHT ZEINR R

BB R E AR B A B B

JAZesk  HrlRss iR A L

MEEE

B PR B
(PHLR A o — B e )

I
S
K

SE

[1] MAC GRORY B, SCHRAG M, BIOUSSE V, et
al. Management of central retinal artery occlusion; a
scientific statement from the American Heart Association
[J/OL). Stroke, 2021, 52 (6) : €282-€294[2024-10-10].
https://doi.org/10.1161/STR.0000000000000366.

[2] DUMITRASCU O M, NEWMAN N J, BIOUSSE

V. Thrombolysis for central retinal artery occlusion



JFCIREL (Open Access)

pE AR 20244211 19 B

1263

(3]

(5]

[

(10]

(1]

[12]

[13]

in 2020; time is vision! [J]. J Neuroophthalmol, 2020,
40 (3) : 333-345.

BIOUSSE V, NAHAB F, NEWMAN N J. Management
of acute retinal ischemia. follow the guidelines| [J].
Ophthalmology, 2018, 125 (10) : 1597-1607.
B, RN MRSk ZE. PR EES” 7y
NIRRT, FEZE IR, 2023, 18 (6) « 712-719.
LU Q L, WU S D. Retinal artery occlusion:
knowledge and challenge of “retinal stroke” [J]. Chin
J Stroke, 2023, 18 (6) : 712-719.

B, RS FEMLIRBLAY 45 M55 e
[7]. HHERR AR, 2020, 36 (4) : 253-256.

WEI S H, SONG H L. The review and prospect
of the decade of neuro-ophthalmology in China[J].
Chin J Ocul Fundus Dis, 2020, 36 (4) ; 253-256.
i, Bme. WEMZIRPERHEINRESR R
JRILIRFGAR[T]. HrEAE 2L, 2019, 14 (6) : 630-632.
YANG L, QU Y Z. Neuro-ophthalmologists training
and discipline development status[J]. Chin J Stroke,
2019, 14 (6) : 630-632.

FLAXEL CJ, ADELMANR A, BAILEY ST, etal.
Retinal and ophthalmic artery occlusions preferred
practice pattern®[J]. Ophthalmology, 2020, 127 (2) .
259-287.

PARK S J, CHOI N K, SEO K H, et al. Nationwide
incidence of clinically diagnosed central retinal artery
occlusion in Korea, 2008 to 2011[J]. Ophthalmology,
2014, 121 (10) : 1933-1938.

LEAVITT J A, LARSON T A, HODGE D O, et al.
The incidence of central retinal artery occlusion in
Olmsted County, Minnesota[J]. Am J Ophthalmol,
2011, 152 (5) . 820-823.

KIDO A, TAMURA H, IKEDA H O, et al.
Nationwide incidence of central retinal artery
occlusion in Japan: an exploratory descriptive study
using the national database of health insurance
claims (2011—2015) [J/OL]. BMJ Open, 2020, 10
(9) : €041104[2024-10-10]. https://doi.org/10.1136/
bmjopen-2020-041104.

PICK J, NICKELS S, SAALMANNF, et al. Incidence
of retinal artery occlusion in Germany[J/OL]. Acta
Ophthalmol, 2020, 98 (5) : €656-¢657[2024-10-10].
https://doi.org/10.1111/a0s.14369.

LI'Y J, HALL N E, PERSHING S, et al. Age,
gender, and laterality of retinal vascular occlusion:
a retrospective study from the IRIS® registry[J].
Ophthalmol Retina, 2022, 6 (2) : 161-171.
BONASIA S, BOJANOWSKI M, ROBERT T.
Embryology and anatomical variations of the
ophthalmic artery[J]. Neuroradiology, 2020, 62 (2) :
139-152.

[14]

[15

[t}

[16]

[17]

[18]

[19

—

[20

=

[21

[}

[22]

[23]

[24]

TIWARI V, BAGGA S S J, PRASAD R, et al.
A review of current literature on central retinal
artery occlusion; its pathogenesis, clinical
management, and treatment[J/OL]. Cureus, 2024,
16 (3) : €55814[2024-10-11]. https://doi.org/10.7759/
cureus.55814.

MAC GRORY B, LAVIN P, KIRSHNER H, et al.
Thrombolytic therapy for acute central retinal artery
occlusion[J]. Stroke, 2020, 51 (2) : 687-695.
WANGSA-WIRAWAN N D, LINSENMEIER R A.
Retinal oxygen: fundamental and clinical aspects[J].
Arch Ophthalmol, 2003, 121 (4) ; 547-557.
HAYREH S S, WEINGEIST T A. Experimental
occlusion of the central artery of the retina. I.
Ophthalmoscopic and fluorescein fundus angiographic
studies[J]. Br J Ophthalmol, 1980, 64 (12) ;: 896-912.
HAYREH S S, WEINGEIST T A. Experimental
occlusion of the central artery of the retina. IV.
retinal tolerance time to acute ischaemia[J]. Br J
Ophthalmol, 1980, 64 (11) . 818-825.

HAYREH S S, ZIMMERMAN M B, KIMURA A,
et al. Central retinal artery occlusion. Retinal survival
time[J]. Exp Eye Res, 2004, 78 (3) : 723-736.
SCHUMACHER M, SCHMIDT D, JURKLIES B,
et al. Central retinal artery occlusion: local intra-
arterial fibrinolysis versus conservative treatment,
a multicenter randomized trial[J]. Ophthalmology,
2010, 117 (7) : 1367-1375.

REFFI, X, E#, S5 PLR IR P o bk B 2
HMEMZIRBAFAED]. hARIRERAE, 2021, 37
(10) : 775-779.

LU QL,LIU Z Z, WANG J, et al. Clinical
characteristics of vascular neuro-ophthalmology in
patients with central retinal artery occlusion[J]. Chin
J Ocul Fundus Dis, 2021, 37 (10) . 775-779.

LIUT, LUQL, LIU Z Z, et al. Causal association of
type 2 diabetes with central retinal artery occlusion:
a Mendelian randomization study[J/OL]. Front
Endocrinol (Lausanne) , 2024, 15; 1379549[2024-
10-11]. https://doi.org/10.3389/fend0.2024.1379549.
CALLIZO J, FELTGEN N, PANTENBURG 8, et
al. Cardiovascular risk factors in central retinal artery
occlusion; results of a prospective and standardized
medical examination[J]. Ophthalmology, 2015, 122
(9) : 1881-1888.

LEE K E, TSCHOE C, COFFMAN S A, et al.
Management of acute central retinal artery occlusion, a
“retinal stroke” . an institutional series and literature
review[J/OL]. J Stroke Cerebrovasc Dis, 2021, 30 (2) :
105531[2024-10-11]. https://doi.org/10.1016/j.jstrokecere
brovasdis.2020.105531.



Chin J Stroke, Nov 2024, Vol 19, No.11

kB (Open Access)

[25]

[26

[}

[27]

[28

[t

[29]

[30]

(311

[32]

(33]

[34]

(35]

LU Q L, HAN X N, LIU P, et al. Central retinal
artery occlusion caused by radiation-induced carotid
stenosis[J]. Acta Neurol Belg, 2024, 124 (1) ; 371-373.
LEEJS, KIMJY, JUNGC, etal. Iatrogenic ophthalmic
artery occlusion and retinal artery occlusion[J/OL].
Prog Retin Eye Res, 2020: 100848[2024-10-11].
https://doi.org/10.1016/j.preteyeres.2020.100848.

CHO K H, AHN S J, CHO J H, et al. The
characteristics of retinal emboli and its association
with vascular reperfusion in retinal artery occlusion[J].
Invest Ophthalmol Vis Sci, 2016, 57 (11) ; 4589-4598.
MEHTA N, MARCO R D, GOLDHARDT R, et al.
Central retinal artery occlusion: acute management
and treatment[J]. Curr Ophthalmol Rep, 2017, 5 (2) :
149-159.

LITTLEWOOD R, MOLLAN S P, PEPPER I M, et
al. The utility of fundus fluorescein angiography in
neuro-ophthalmology[J]. Neuroophthalmology, 2019,
43 (4) ; 217-234.

FiAE, Bk, T8, & UM ges) ik iE 28 A
PR IRAEER I [E]-5 DA B ) 56 2R [T]. ARG
Wi, 2007, 23 (3) : 177-179.

WANG R S, LYU P L, WANG B, et al. Relationship
between retinal circulation time and visual loss in
patients with central retinal artery occlusion[J]. Chin J
Ocul Fundus Dis, 2007, 23 (3) : 177-179.

AHN S J, PARK K H, RYOO N K, et al. No-reflow
phenomenon in central retinal artery occlusion:
incidence, risk factors, and clinical implications
[J/OL]. PLoS One, 2015, 10 (11) : €0142852[2024-
10-11]. https://doi.org/10.1371/journal.pone.0142852.
JUNG Y H, AHN S J, HONG J H, et al. Incidence
and clinical features of neovascularization of the iris
following acute central retinal artery occlusion[J].
Korean J Ophthalmol, 2016, 30 (5) : 352-359.
WENZEL D A, KROMER R, POLI S, et al.
Optical coherence tomography-based determination
of ischaemia onset—the temporal dynamics of
retinal thickness increase in acute central retinal
artery occlusion[J/OL]. Acta Ophthalmol, 2021, 99
(2) : €247-252[2024-10-11]. https://doi.org/10.1111/
20s.14563.

AHN S J, WOO S J, PARK K H, et al. Retinal and
choroidal changes and visual outcome in central
retinal artery occlusion: an optical coherence
tomography study[J]. Am J Ophthalmol, 2015, 159
(4) : 667-676.

DOTAN G, GOLDENBERG D, KESLER A, et
al. The use of spectral-domain optical coherence
tomography for differentiating long-standing central

retinal artery occlusion and nonarteritic anterior

[36]

[37]

[38]

[39]

[40]

[41]

[42]

(43]

ischemic optic neuropathy[J]. Ophthalmic Surg
Lasers Imaging Retina, 2014, 45 (1) ; 38-44.

CAN TR RELEOCTARI G- A FIRFREIN 5 T h iy
MRS (2024) ) R4, ERELESSRES
W ZEGi%, PEEZLE MR G5 REEST
4r4x. N TR RETEOCTA BG4 AT R HR B 55 12 it
SR IS (2024) 7). IRBHEHERE, 2024, 44 (5) -
337-345.

Expert Group of Guidelines for the Use of Artificial
Intelligence in OCTA Image Analysis and Diagnosis of
Ocular Diseases (2024) , Ophthalmology Professional
Committee of International Society of Translational
Medicine, Ophthalmic Imaging and Intelligent
Medicine Branch of China Medicine Education
Association. Guidelines for the use of artificial
intelligence in OCTA image analysis and diagnosis of
ocular diseases (2024) [J]. Rec Adv Ophthalmol, 2024,
44 (5) . 337-345.

BONINI FILHO M A, ADHI M, DE CARLO TE,
et al. Optical coherence tomography angiography
in retinal artery occlusion[J]. Retina, 2015, 35 (11) .
2339-2346.

YANG S, LIU X Q, LI H, et al. Optical coherence
tomography angiography characteristics of acute
retinal arterial occlusion[J/OL]. BMC Ophthalmol,
2019, 19 (1) ;. 147[2024-10-11]. https://doi.
org/10.1186/s12886-019-1152-8.

HELENIUS J, ARSAVA E M, GOLDSTEIN J N, et
al. Concurrent acute brain infarcts in patients with
monocular visual loss[J]. Ann Neurol, 2012, 72 (2) :
286-293.

LEE J, KIM S W, LEE S C, et al. Co-occurrence
of acute retinal artery occlusion and acute ischemic
stroke: diffusion-weighted magnetic resonance
imaging study[J]. Am J Ophthalmol, 2014, 157 (6) .
1231-1238.

LAUDA F, NEUGEBAUER H, REIBER L, et al.
Acute silent brain infarction in monocular visual
loss of ischemic origin[J]. Cerebrovasc Dis, 2015, 40
(3/4) . 151-156.

CHODNICKI K D, PULIDO J S, HODGE D O, et
al. Stroke risk before and after central retinal artery
occlusion in a US cohort[J]. Mayo Clin Proc, 2019,
94 (2) . 236-241.

FHRESAD M AR ¥ &, THREZQMERN S
SN LE R . E S B LA 2 IR R
2023[J]. AR R4, 2024, 57 (6) ; 523-559.
Chinese Society of Neurology, Chinese Stroke
Society. Chinese guidelines for diagnosis and
treatment of acute ischemic stroke 2023[J]. Chin J
Neurol, 2024, 57 (6) ; 523-559.



R EL (Open Access)

pE AR 20244211 19 B

1265

[44]

[45]

[46]

[47

—

[48

[l

(49]

(50]

(51]

[52]

[53]

(54]

[55]

HAYREH S S, PODHAJSKY P A, ZIMMERMAN
M B. Retinal artery occlusion: associated systemic
and ophthalmic abnormalities[J]. Ophthalmology,
2009, 116 (10) : 1928-1936.

LAVIN P, PATRYLO M, HOLLAR M, et al. Stroke
risk and risk factors in patients with central retinal
artery occlusion[J/OL]. Am J Ophthalmol, 2018,
196 96-100[2024-10-11]. https://doi.org/10.1016/
j-aj0.2018.08.027.

KIM J, JUNG S, PARK K H, et al. Cerebral
angiographic features of central retinal artery occlusion
patients treated with intra-arterial thrombolysis[J]. J
Neurointerv Surg, 2022, 14 (8) : 772-778.

CHEN C, SINGH G, MADIKE R, et al. Central
retinal artery occlusion; a stroke of the eye[J]. Eye
(Lond) , 2024, 38 (12) : 2319-2326.

JUSTICE J, Jr, LEHMANN R P. Cilioretinal arteries.
A study based on review of stereo fundus photographs
and fluorescein angiographic findings[J]. Arch
Ophthalmol, 1976, 94 (8) . 1355-1358.

HAYREH S S, ZIMMERMAN M B. Central
retinal artery occlusion: visual outcome[J]. Am J
Ophthalmol, 2005, 140 (3) : 376-391.

MATTHE E, EULITZ P, FURASHOVA O. Acute
retinal ischemia in central versus branch retinal artery
occlusion: changes in retinal layers’ thickness on
spectral-domain optical coherence tomography in
different grades of retinal ischemia[J]. Retina, 2020,
40 (6) . 1118-1123.

FURASHOVA O, MATTHE E. Retinal changes
in different grades of retinal artery occlusion: an
optical coherence tomography study[J]. Invest
Ophthalmol Vis Sci, 2017, 58 (12) ; 5209-5216.
SCHRAG M, YOUN T, SCHINDLER J, et al.
Intravenous fibrinolytic therapy in central retinal
artery occlusion: a patient-level meta-analysis[J].
JAMA Neurol, 2015, 72 (10) ; 1148-1154.

HAYREH S S. Ocular vascular occlusive disorders:
natural history of visual outcome[J/OL]. Prog Retin
Eye Res, 2014, 41 1-25[2024-10-11]. https://doi.
org/10.1016/j.preteyeres.2014.04.001.

EMRR, EIE A, AR A0 5 e 3l kB 28 AR R
DR A I JEE B T A 15 0 B 5 R DA T IR B R R
A1) HPAEIR KA, 2014, 30 (5) ; 454-457.
LYUP L, WANG R S, DU S S. Correlation between
cilioretinal artery and central visual loss in central
retinal artery occlusion[J]. Chin J Ocul Fundus Dis,
2014, 30 (5) : 454-457.

KANG D W, JUNG K H, YANG W, et al. Presence
of embolic source and outcome in central retinal
artery occlusion[J/OL]. Neurology, 2023, 101 (13) .

[56]

[57]

[58]

[59

[}

[60]

[61

=

[62]

e1364-e1369[2024-10-11]. https://doi.org/10.1212/
WNL.0000000000207445.

YOUN T S, LAVIN P, PATRYLO M, et al. Current
treatment of central retinal artery occlusion: a
national survey[J]. J Neurol, 2018, 265 (2) ; 330-335.
HOYER C, KAHLERT C, GUNEY R, et al. Central
retinal artery occlusion as a neuro-ophthalmological
emergency: the need to raise public awareness[J].
Eur J Neurol, 2021, 28 (6) ; 2111-2114.

AR, B, KEE, . hIEE RIS
SR 22T BELAFIG 7 OL B P el ok PR ZE B4 e PR T 7
BOREET]. HEFEREE, 2018, 28 (6) : 389-
393.

SHI HJ, ZHAO X L, ZHANG M L, et al. Clinical
observation on treatment of central retinal artery
occlusion by integrated traditional Chinese and
western medicine combined with stellate ganglion
block[J]. China Journal of Chinese Ophthalmology,
2018, 28 (6) : 389-393.

W, g, SR, S5 RIS A i T 3R ik
S AL 0 15 o oy fk BEL 28 R 3 97 RN 22 & [T,
IRBLFHERE, 2023, 43 (3) . 198-202.

LEI T, WANG R S, ZHANG B, et al. Efficacy and
safety of urokinase in arterial thrombolytic therapy
of non-ar-teritic central retinal artery occlusion[J].
Rec Adv Ophthalmol, 2023, 43 (3) . 198-202.

GAO Y, ZHAO W B, WU D, et al. Intra-arterial
thrombolysis for acute retinal ischemia: a retrospective,
observational, cohort study[J]. J Neuroophthalmol,
2023, 43 (2) : 202-208.

T, XrR, XY, &5 Sk Eiay T M s
Szl ik B 2 R I PR AE B S BEE L SE R 2 B
DEFFRI]. HREZE AR, 2024, 19 (3) « 273-279.
LUQL, LIUZZ, LIU T, et al. Clinical features and
functional visual recovery of patients with central
retinal artery occlusion treated with intra-arterial
thrombolysis: a single-center study[J]. Chin J Stroke,
2024, 19 (3) : 273-279.
HAEEELIRB A S RIRBL 24, PEEDH
B LRBIEALZ AL, o7 RImsiG R %X
FHRL G I ARAMINEEE S 07 Lt LA IR
TR R A I (202040) [T]. FPARSLRRIRABHRGS,
2020, 38 (7) : 553-561.

Neuroophthalmology Group, Society of
Ophthalmology of Chinese Medical Association,
Ophthalmology Committee of China Medical
Education Association, Experts Consensus Group of
Compound Anisodine Injection Application. Chinese
experts consensus on compound anisodine injection
in the ischemic ophthalmopathy clinical practice (2020)
[7]. Chin J Exp Ophthalmol, 2020, 38 (7) : 553-561.



1266

Chin J Stroke, Nov 2024, Vol 19, No.11

kB (Open Access)

[63] DATTILO M, BIOUSSE V, NEWMAN N J.
Update on the management of central retinal artery
occlusion[J]. Neurol Clin, 2017, 35 (1) ; 83-100.

[64] RUMELT S, DORENBOIM Y, REHANY U.
Aggressive systematic treatment for central retinal
artery occlusion[J]. Am J Ophthalmol, 1999, 128 (6) :
733-738.

[65] BORG F A, SALTER V L J, DASGUPTA B. Neuro-
ophthalmic complications in giant cell arteritis[J].
Curr Allergy Asthma Rep, 2008, 8 (4) : 323-330.

[66] EJ5, Hadn, BOXIE, 2. g2 IUBME R
KA ASITHTELT]. TAERRRE, 2023, 62 (3)
256-266.

WANG P, FENG X B, DUAN X W, et al.
Recommendations of diagnosis and treatment of
giant cell arteritis and polymyalgia rheumatic in
China[J]. Chin J Intern Med, 2023, 62 (3) ; 256-266.

[67] HUMZAH M D, ATAULLAH S, CHIANG C, et
al. The treatment of hyaluronic acid aesthetic
interventional induced visual loss (AIIVL) : a
consensus on practical guidance[J]. J Cosmet
Dermatol, 2019, 18 (1) ; 71-76.

[68] GOODMAN G J, MAGNUSSON M R, CALLAN
P, et al. A consensus on minimizing the risk of
hyaluronic acid embolic visual loss and suggestions
for immediate bedside management[J]. Aesthet SurgJ,
2020, 40 (9) : 1009-1021.

[69] EiE4E, Biligk, A, 5. %R%‘?A‘(Yﬁﬁﬁ%%’“%ﬁﬂ

VAT AL 5 i el K BE 2E 1Sl R T ROML R
FRAERR R 24, 2012, 28 (5) : 466-471.
WANG R S, LYU P L, ZHANG Y P, et al.
Intravenous thrombolysis with urokinase for central
retinal artery occlusion in 115 patients[J]. Chin J Ocul
Fundus Dis, 2012, 28 (5) ; 466-471.

[70] MAC GRORY B, NACKENOFF A, POLI S, et al.

Intravenous fibrinolysis for central retinal artery

occlusion: a cohort study and updated patient-level

meta-analysis[J]. Stroke, 2020, 51 (7) ; 2018-2025.

POLI S, GROHMANN C, WENZEL D A, et al.

Early reperfusion therapy with intravenous alteplase

[71

—

for recovery of vision in acute central retinal artery
occlusion (REVISION) : study protocol of a phase
I trial[J]. Int J Stroke, 2024, 19 (7) : 823-829.

[72] WANG R S, QIAN L, WANG Y, et al. Evaluation
of ophthalmic artery branch retrograde intervention
in the treatment of central retinal artery occlusion
(CRAO) [J/OL]. Med Sci Monit, 2017, 23. 114-
120[2024-10-11]. https://doi.org/10.12659/msm.898352.

[73] BEATTY S, AU EONG K G. Local intra-arterial
fibrinolysis for acute occlusion of the central retinal

artery: a meta-analysis of the published data[J]. Br J

[74

[}

[75

[t}

[76]

[77]

[78

[t

[79

[}

(80]

(81]

(82]

Ophthalmol, 2000, 84 (8) : 914-916.

SCHMIDT D P, SCHULTE-MONTING 17,
SCHUMACHER M. Prognosis of central retinal
artery occlusion: local intraarterial fibrinolysis
versus conservative treatment[J]. AJNR Am J
Neuroradiol, 2002, 23 (8) . 1301-1307.

PIELEN A, PANTENBURG S, SCHMOOR C, et
al. Predictors of prognosis and treatment outcome
in central retinal artery occlusion; local intra-
arterial fibrinolysis vs. conservative treatment[J].
Neuroradiology, 2015, 57 (10) ; 1055-1062.

PAGE P S, KHATTAR N K, WHITE A C, et al.
Intra-arterial thrombolysis for acute central retinal
artery occlusion; a systematic review and meta-
analysis[J/OL]. Front Neurol, 2018, 9. 76[2024-10-
11]. https://doi.org/10.3389/fneur.2018.00076.

HU H T, ZHANG B, ZHAO Y Q, et al. Efficacy of
intra-arterial thrombolysis for acute central retinal
artery occlusion; a meta-analysis[J]. Eur Neurol,
2022, 85 (3) ; 186-194.

Y, A, ki, S5 ORIE ) R e S ko
TR T 0 000 R r Sk 3 ik BEL 28 1497 O L R 0],
MR IR AR, 2020, 36 (10) ; 788-794.

LEI T, WANG R S, ZHANG B, et al. Comparative
analysis of urokinase arterial thrombolytic therapy
for central retinal artery occlusion in different time
window[J]. Chin J Ocul Fundus Dis, 2020, 36 (10) ;
788-794.

KREMER C, GDOVINOVA Z, BEJOT Y, et
al. European Stroke Organisation guidelines on
stroke in women: management of menopause,
pregnancy and postpartum[J/OL]. Eur Stroke
J,2022,7(2) : 1-XIX[2024-10-11]. https://doi.
org/10.1177/23969873221078696.

ALBERS G W, JUMAA M, PURDON B, et
al. Tenecteplase for stroke at 4.5 to 24 hours with
perfusion-imaging selection[J]. N Engl J Med, 2024,
390 (8) : 701-711.

KERNAN W N, OVBIAGELE B, BLACK H R, et
al. Guidelines for the prevention of stroke in patients
with stroke and transient ischemic attack: a guideline
for healthcare professionals from the American Heart
Association/American Stroke Association[J]. Stroke,
2014, 45 (7) : 2160-2236.

BRSBTS &, R B MR 4
ENTINEp e EPI@%J]H‘@EFEP%H%”“Q‘TEEHLIERM
BAE I HERFG2022[)]. A AR, 2022,
55 (10) ; 1071-1110.

Chinese Society of Neurology, Chinese Stroke Society.
Chinese guideline for the secondary prevention of

ischemic stroke and transient ischemic attack 2022[J].



JFiGREL (Open Access)

pE AR 20244211 19 B

[83

[}

[84

[l

85

—

(86]

(87]

(88]

[89

—

[90]

(1]

Chin J Neurol, 2022, 55 (10) : 1071-1110.

CHENY C, WU HM, CHEN S J, et al. Intra-arterial
thrombolytic therapy is not a therapeutic option for
filler-related central retinal artery occlusion[J]. Facial
Plast Surg, 2018, 34 (3) : 325-329.

MIR T A, ARHAM A Z, FANG W, et al. Acute
vascular ischemic events in patients with central
retinal artery occlusion in the United States: a
nationwide study 2003—2014[J/OL]. Am J
Ophthalmol, 2019, 200 179-186[2024-10-11].
https://doi.org/10.1016/j.aj0.2019.01.009.

PARK S J, CHOI N K, YANG B R, et al. Risk and
risk periods for stroke and acute myocardial infarction
in patients with central retinal artery occlusion[J].
Ophthalmology, 2015, 122 (11) : 2336-2343.

WANG J J, CUGATI S, KNUDTSON M D, et al.
Retinal arteriolar emboli and long-term mortality.
pooled data analysis from two older populations[J].
Stroke, 2006, 37 (7) : 1833-1836.
ROSKAL-WALEK J, WALEK P, BISKUP M, et
al. Central and branch retinal artery occlusion—do
they harbor the same risk of further ischemic events?
[J/OL]. J Clin Med, 2021, 10 (14) ; 3093[2024-10-11].
https://doi.org/10.3390/jcm10143093.

HWANG D D, LEE K E, KIM Y, et al. Incidence
of retinal artery occlusion and related mortality
in Korea, 2005 to 2018[J/OL]. JAMA Netw Open,
2023, 6 (3) : ¢233068[2024-10-11]. https://doi.
org/10.1001/jamanetworkopen.2023.3068.

MASON J O, 3rd, PATEL S A, FEIST R M, et al.
Ocular neovascularization in eyes with a central retinal
artery occlusion or a branch retinal artery occlusion[J/
OL]. Clin Ophthalmol, 2015, 9; 995-1000[2024-10-11].
https://doi.org/10.2147/OPTH.S82796.

HAYREH S S. Prevalent misconceptions about acute
retinal vascular occlusive disorders[J]. Prog Retin
Eye Res, 2005, 24 (4) ; 493-519.

RUDKIN A K, LEE A W, CHEN C S. Ocular
neovascularization following central retinal artery

occlusion: prevalence and timing of onset[J]. Eur J

[92]

(93]

[94]

[95]

[96]

[97]

[98]

[99]

Ophthalmol, 2010, 20 (6) : 1042-1046.
CHAWLA H, REDRICK H J, PANNELL J T, et
al. Incidence of total blindness after central retinal
artery occlusion with ocular neovascularization[J]. J
Vitreoretin Dis, 2024, 8 (1) . 75-81.
LUSK J B, SONG A, UNNITHAN S, et al.
Association between hospital-documented atrial
fibrillation and central retinal artery occlusion[J].
Stroke, 2023, 54 (4) : 983-991.
GAGE B F, WATERMAN A D, SHANNON W, et
al. Validation of clinical classification schemes for
predicting stroke: results from the national registry
of atrial fibrillation[J]. JAMA, 2001, 285 (22) .
2864-2870.
FLOWERS A M, CHAN W, MEYER B I, et al.
Referral patterns of central retinal artery occlusion to
an academic center affiliated with a stroke center[J].
J Neuroophthalmol, 2021, 41 (4) ; 480-487.
CHAN W, FLOWERS A M, MEYER B I, et al.
Acute central retinal artery occlusion seen within
24 hours at a tertiary institution[J/OL]. J Stroke
Cerebrovasc Dis, 2021, 30 (9) ; 105988[2024-10-
11]. https://doi.org/10.1016/j.jstrokecerebrovasd
i5.2021.105988.
AROOR S, SINGH R, GOLDSTEIN L B. BE-FAST
(balance, eyes, face, arm, speech, time) : reducing
the proportion of strokes missed using the FAST
mnemonic[J]. Stroke, 2017, 48 (2) : 479-481.
R, REMEMERB IR —M S, 297k
TeRmE 0], REzE AR, 2024, 19 (3) : 245-254.
WU S D. Focus on vascular neuro-ophthalmic
diseases: concepts, diagnostic methods, and treatment
strategies[J]. Chin J Stroke, 2024, 19 (3) : 245-254.
ALBERTS M J, WECHSLER L R, JENSEN M
E, et al. Formation and function of acute stroke-
ready hospitals within a stroke system of care
recommendations from the brain attack coalition[J].
Stroke, 2013, 44 (12) : 3382-3393.

IR A ;20241025

AR s BOSUIR



	目录
	摘要
	1 流行病学
	2 解剖及发病机制
	3 危险因素
	4 临床表现
	5 辅助检查
	6 分型
	7 自然病程
	8 视力恢复影响因素
	9 首诊科室
	10 快速评估
	11 治疗
	12 血管事件风险
	13 继发眼部新生血管风险与治疗
	14 二级预防
	15 科学管理
	参考文献

