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Abstract

Obstruction is one of the main causes of retinal vascular damage in ophthalmic diseases. RVO is
usually classified into three main subgroups based on the location of specific vein occlusion, namely
central retinal vein occlusion, hemi-central retinal vein occlusion, and branch retinal vein occlusion.
RVO is caused by thrombosis and can affect the central retinal vein, hemi-central vein, or branch vein.
The most common cause of RVO is compression due to atherosclerosis of adjacent retinal arteries.
Other possible causes include external compression or venous wall disease such as vasculitis. A
study that summarized and analyzed the results of dilated fundus photography in Asian and His-
panic individuals showed that the risk of branch retinal vein occlusion (BRVO) was higher in Asian
and Hispanic populations compared to the white population, while there was no significant differ-
ence in the incidence of central retinal vein occlusion (CRVO) among different races. The main risk
factors for BRVO include systemic arterial hypertension, arteriosclerosis, and diabetes, including
thrombosis. Local anatomical variations may play a role in the formation of all types of vein occlu-
sion, but BRVO is most commonly caused by compression of the vein by thickened small arteries at
the arteriovenous crossing. In contrast, the pathogenesis of CRVO is more complex due to the involve-
ment of the optic disc. Central RVO is more likely to be associated with glaucoma and sleep apnea, and
the association with thrombosis is less common, especially in younger patients. The purpose of this
article is to understand the pathogenesis and prognostic factors of RVO-ME, which will help in the
early identification of high-risk patients in clinical practice, the formulation of individualized treat-
ment plans, the setting of reasonable prognosis expectations, and the strengthening of patient edu-
cation and follow-up management. The ultimate goal is to maximize the preservation and improve-
ment of patients’ visual function.
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1. ZREISHEXER

SRR G 7 BB KSR, LR P SR KRB — N IERI RO, (RIS 0, A BE
AHRAE, XN BIKEE AR . SRR REAE AL (E S AR BESY 5, RN BERR A, X 2 M BE AR A By
WOLR R . B — AR R G R VEYOR . PLIR I AE 2 . WA 5 Bl IR A [1] [2] etk G e
e T ToWEN, ME RS BRI 2 HELR A VR SRR K, R R T SR
WO L) SR LR BRI N, SRAEAR B3] [4]100 3t 2 52 BRI B TR, 980D S IR - 1R 43 WA ] LA
AR KR —E R LA, UM RAES S 7 RVO k4, T RVO % L T 4R Fe i
R[5]e XTI AR, — A8 KA Virchow =IRAE(MLE BERIOG . LV AT ey SR ILAE) AR [6] .
1 R AL 1o 5 Ak oL 2 A6 A ] L7 v BB SRR P 22 A 1 8OE T 3 R 0 e S PR X I AL ) A8 B A R
X PP 0 EL AR DR JBE P ER I R JBE KR s M PRI H R, BBk I . RRAR R0 38 . B A Il
LA A G AL A JBE 25 o Sl A A0 X BB FROREREL I » RT 51 AEC AL R sk S, I AT L A e A 7 (VEGF)
() B AR, SUESFFBK SR S2 40 BEE SR A e, VEGF I @B 1, 3g e - ML R0 57 f
RIBR, A VEGF S8 5. H T S /K I T 51 e a2 M AR, 3 PR P JBE I e o P ey 4477, A0 IR0
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R 4 L6 B AR AS o f T ML A A KRR L2 P T S B, kR L sk S SRR K, AR 3K B
Ui, Mg EMIME B, RASERXEISURKM[7], AR K SRR SZ 8T, A R 3R b RS2 4
AU A e KSR EL T e = ek Ak oY B 2R L A R IR TR o 5 — BB, i Kk Sl Mk PR 2T 4 4L 7 3 KR
ik Z A YTk LT e SARIPE T, ik B A s S B e ALt , A8 PN B 4 B RO BAR N B 4 i e
It 2 s [, AL IRX Bk FEL 2 PR P 52 2 — R R AL AR st i SR SEIR A R A2 7 2R LA R SRR A

2. A REETCERENEXER
2.1. IR

KE I REHE BoR, &K M A8 A BRI EEFE R — e st . WHiEs, HESHFFERK
$EIN, BB A LART 9. BT, AT RE AL R Sl Fk ST AL P e AR LA AR A
A, SR RVO B LR DUE P D RERERS , & SBORBKM 2 A LR K BT, TH, RVO
G AR TEPEIE K IR 0 S R E B SRR A B R IER R . SRR B R 2 A B AR IR
4, — ERIBOEES M AN IE . BT SRR, BB IS 25 (K TR 2 e AR
(HAEIX AN ] R b, R FHEAFAEAR R 8 F873F 7 25 8 B IV [ 73 52 i UK BEL 28 (BRVO) A —
SEB PR AR A I L, X IR T LB ATIRE, EFRAEFNGYT, TV MAERYIIA T R #8050
82 2~3 MHINE . A TR BB NS P VEGF 244, 2/DIEREBHRERER UG 2 MH W, KR
RS BRI R R A IR RCR[10]. (B SRR, FHIRIHT VEGF J7iE AT LAl s BB = A I
HE BRI R R LR BB R R e B A [11] . B S 4 R, @i RREAR 1 R R 5e, iE
i B IR N BIRZE ML IT, 4 BEAE AT R VAR A 36 25 16T 5 /K M BRI AL 95

2.2. ABEEH

B BT TR K BRAE RVO I AEAE R b . TR, 76 BRVO (PRI 573 3 ik BH ZE) B (1)
A PELZE - (0040 DX B, At Rk 28 R of, A s T R 5 268 i T A LG AL ) ik 68 B T A 4R 3 R IR T e 5. b4,
7£ BRVO 1 CRVO (LI i S B ik B ZE) S5 BE /K Bl (ME) B A7-1E 7T -5 Jhk 28 B 1 387 48 30T i A 5 [12]
[13]. TERKZEMEETH, BRVO Jio 4 t Ik 2% M5 5 200 1165 J2 L300 % P55 0 oo o o R 2R ) 8 B o [U1 A0 PO
JEFERIR N, PR SR LEFE S, AHGERH, ERKME SR R T, RO
(AL D0 JEL 22 B A1, AR e BB AR IEVR YT S, LR B B O [ 1) JE B i3 i i )5, Hn, B
TEHATRYEIRIT /T, BB OMIMEE CAEH IEF KRS, BammERILRBLSHZ B, MmN
JI65 P |2 45 #) 2 L (disorganization of retinal inner layers, DRIL) 58 & R A B35 16 K. AR EH, %H
Pl DRIL P8 MEA PR MET, EHERMTERIT e, RERMARHEILESEEEmIEL, i
LA, DRIL W4 KK P2 AE Ny RVO 48 R B BRI K UG bR & [14], @5 A, tEBE DRIL )3 REK i &
&, HTRAXSMBRESZE, KARARRGREFRMN, SE— BT HEIRS, EHHLRK
VEGF, XIEWKETE, SATIRERKMNER. TJVEFTER, BT &N 2 (8 %5 1)
C R [15] [16], 1o S AL AT e L5400 100 JE 28 M S A 3 DT R IR 3R o 1 IS S A 5 8 Do 7K el 8 8 0 0L D JBE 28 3 /)
R A P AEAE DI BRR[17], WS R B E I N, A SFERE R BT VEGF 3 4 Bith ZE K
FARENVRIT SOV 18] R T Fa 45 Bt VEGF JRI7 LRCEE @ R M E R 2 THr a8 . ikt
FORI: SO NEE S BB IG T BRm A, AR Z TAERGITH: MEMZERREANGTH
R A, R N B A VR T P I N ey, BB SO R N RS, SRR R
AR BATIABORIIGH, 1075 Z0@ I KA MG KRB FURISUE, & RO RS sk
bS5z e 3 B K i R R
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2.3. £BERRNR

ZAERFARIE T RVO 5.0 M B 2 MAFAE V) RH . F 2 5% KL RVO B b if & (1) &
Wi R [19] [20], HAE RVO KAEJG, KA O 55 BN A2 O UREBE R RV 23 1
In[21] [22]. 3T C & R W T meta 23 W1 B, 48%( RVO 5 il AT A A - @ i &, 20% 51 R T &
JIg MLRE , 5% VA DK T4 bR « (EA59E = %, Hayreh S5 HR1E, 4357 B ik BH %E (BRVO) & 1 w1 1K R
R 5 T e E ik B 2E (CRVO) A1 - ] A g 5 Fik BH 2E (hemi-CRVO) £ 3 [23] - AT T3 H, A0 X9 A 59 ik 1 3 ik
SFETE AL AL AT REAE BRVO R AEHEIEA], TS CRVO TGk, {HIZHE AR 4 i (SBP) FIET 7k &
(DBP)HEAT V4 73 #T[24]. SATHAE Bum B Fid s, R BRVO &35 DBP % T CRVO &3
(=t 7 mmHg), {5 B 4 e SR ZR AR I JE T X — S5 SR, AT ] AN, J6 it 2 BRVO i /& CRVO,
P At s L 5] A ) 20 o R R A AR A 25 e B BRI I R R e A s O ELET Tk B Bk v R e Bl
A8 X AL B2 AT §E KT CRVO R AW TRARGE AL « #8110, IR 7E CRVO &g pL i Hh (1 7 AT fpidk —
A B

2.4. BR%H

el P P B BUIRBREB AT B8 SR AL X B e 20 2 4 J= A AR R PR I o XA B 48 0m 1 40
o 5 A S o S SRR REE, BRI Kk BR AR A A I T [25] 0 FEIXEEAE XA, bk sl sl S 1 v I
R B K ASE A 51 7 P 95 A 5088 2 o 00 oA I ek i Im A &0 O ATUBR S 0, 384 0 e ok s 3 A0 B A1 2 P XU —
—IXAE BRVO AIRHLE A OB AF[26] il 1] 1 BE AT th T BERE AL I I it 8l 777, BOHIL IR ok
RGN BTN S (50 o B0/ INBR AR 1R 25 g PR A1) RT e S M L 0 e 400 X BB L6 P02 00, T e S SR i ik 52
SRR e iU AT AT (R P R T A B AS R IfLE S s AR AR TR R R AR A R R o A B e L
KT R S (270 it I T DA S (2 E 0L 32 1 AL P B2 ) e PR hSs A I A TR B2 PR -1 A A 3R R B T A
B AT T R ) 53 S [28] 0 SAT I “A0F FESCRF R A K S RS BRVO USRS -z IR G0k . bR A
BRVO 3 A R ZH A HR 5 A 05 AR S B0 T 7 — S50 5 1E S AU i ) 1 B 52 BRVO (R L E2 A K]
B [29] I UL IR T AEAN U S I P ZE P RS PRl v 2 8 R A PR R A B . DR BB R
BRVO 8 5 A 35 F A7 B I AR 3o HRRHEE A A IR B & A Dy BRVO KU - R 5 VPG ) —
I3 o A 1 R T e T R DI M I K P S ) R R . RN, TR K R R B Heh e
oz DR 2 (e i M« B ) PR B, o R 4 I P AT e A A i SRS TR SR, BARRIR BRVO )i

25 KMETF

CAHRIEPR, A EBEKM T BRVO (1545 S ik FH. 2 ) 2 25 IR P 7K1 b i SAZ R B A B -1
(MCP-1) (—Ftatb K 1) ZHMLERG B 2> -1 ICAM-1) (— Rk B 20 1) E4RM A 2-6 (IL-6)F0 1L-8 (4
PRI 1) 2 FH=[30] [31]. MCP-1 72 — Mk Bz At i A M R A Rl o L0 2 DRI PR I JBE sl 4
) JiRE 4K RN A8 Ak S BT 38 I [32] [33]. MCP-1 2 {2 it S 12 2 (1 (W 143 /1Nt -1 (zonula occludens-1) 5%,
Occludin) [ EE 1k [34] [35]. ICAM-1 & —Fikift 7. IEHW MM 2 B 4iifi nf &1 ICAM-1, JFH
TEAAR A FAAS S 7 H 2 E S IR A ik 226 6 v F JHG At 22 b 40 B (DA A 1 4t )t 7T 58 ICAM-1 [36] . Bt 4,
P IR S 2> 3 ICAM-1 mRNA FIEE 3R IA[37] [38]. ICAM-1 R i 2 R (1 40 i 55 if A BE IR
SRR B 38 0T 375 11 40 457 45 (leukostasis) , A TT 3 BUM I A [39] o FEAAR P R A AR I I ik FHL2E J5, i
S H BRIR B 15 0 DA K 5 i OB (R B 2 5 UM AT [40] o BRI, 1 200 R b o BT LA PN 2 4 BT
e, PTRENY I BRVO JE AL M B GLM EF E TR . 1L-6 /& —Fh 2 DhREAN A 7, ml@FE SHIsiE A4 E
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M LE AH A0 20 i [ 72 R 18] B2 32542 (gap junctions), HETTHE N A B @& MR [41] o 765 5 T BA & N IR 97
PR ANAE A, 1L-6 mRNA [)3RIA AR AR 5 s n[42] [43] 1L-8 & — R 2 rikatb i 7, tHREHIS
HR RN BN T AR A PN R AN R R T AR N 2 1 S IL-8 1R AR[44] [45], JFH IL-8 JEid
TR R R N BOEENE . T RAE BRI BRVO (1P I 45 S i ik P 2E) £ HIR P 3K 2 28 i
R R R 7 /K2 Tt s, RIEIRATRES S T BRVO FHIGEEBE/K I 1 A B o

3. RVO % & =K FRaTT

R T 22 B ) SRR L& S Pl RN, 2 iR T 07 sSUELIE B AR I 5 9T VEGF 2548 AT 41
WO GBS TRV ST B BRI . B BT VEGF 25 BTRITE 8 . SRR P, DURER B Hi( o i
BIH M, ImR—BAEH); VG RVO B il B gt SR TS I AL a5 R AR, (EOR A TTR
B, BRAEA I 52 DUARER S Bl R BR B PTG T, 49 FR B AR PG 4 i 473 T i SE B 70 RS B o [UT 52 J5E (CMIT)
IR 35 DO o TR PRI A 04 S HL R ) 2480 ) 22 25 R R AN T, 5 (4] VEGR-A 1) DR Bk 4t
ARG, BT R VEGF-A AT af G2k A7, IF Bl i £ st F2 rP RN VEGF-B
AN PIGF SEHARMR o JLEEK, V5GP TR ERAE Se [ X HASR G, RIE BT 2024 4 R AE & RUAE 4%
T TR RERK PR ZE, O ROSCRE RS UA, PR SRS I Y B A B -A (VEGF-A) I A R -
2 (Ang-2), HIEXGRAEIE TR T RO ER L 2510105, B I AR FI I TRI AR B0, HOR R 0 22 4
P RITRS 52 P AT 75 6 532 B S BRIl PR N2 o 455 S AN PP A

AL 19X RS0 D' ik 2 S AR AR IR Dy S 0T ) AR AR [T RSO, 0 4L X B S 2 3 0 AT At
BRI, s PR JEHETE DX, oK B Tk 2% B LA 2 P S At IS0 22, A0 o e . 5 42 1 T AR i A T R
JRCHE BT 2R U R A th B 2 b, R R AR T8 AR MU I S8k, JeBEARIE AT i BR AL 5 2R
Mo R L DIRERT L B AR, B A 0 B AR 8 0 A O A B 52 B AN E AL M I B B, I HOGBER 5 AE
S AR 5 B BREIX A I 8 57 B e] DASE S AL RS B B AR A, A R P B A0 L 132 A
T LI IO i ) IR BEY NI & A B

KREIRIT RVO GRS BEK I B I R EE R B, S A L — R OEAE R RCROF AN AR, B ok
Z )5 TR FUIRE B VR 7 RO AL I R Jk PEL 2 SRR A B DK I, DASE S Mg v FR B i TR . Bdleak
B, ZHt VEGF Z9¥I & HOGIR 7 N vl LUA AU RVO gk A S BE/KIM A A R U, AR B A T
247 VEGF ¥a97,  HAREW A s> 5t VEGF Z9WKTEST 8, P I8 Bl 0. Il Aid

(RVIBE A VT 7 2 LA B s LS 5 B A 5 R AR (0 R 7 AR 2R 3 45
4. 4518

ORI 5 5 Fik L 28 (RVO) 4k & B BE /K i (ME) & 3 35U W ) 7 8 B I R SR e 2 —,  FLRm AL
R, W RMLREN 028 . JORE OB L A R AE KR (VEGF) R 2 R IR FMEH . SRR RFE.
AR R 28 R SRR E (o AR Al R 28 B AR A« LI P J2 65 # 25L DRIL) 4 B A0 (v I e o 3 g LSEE
B R IPT) LA S HE A 28 P R F- (B MCP-1. ICAM-1. IL-6. IL-8)/K"F7&E, 5 RVO-ME k4. RKIERE
REVIF . MuTiaIT SR bt VEGF 590 3, BA B0 GEE. SRR R %7 T B e
EIT A ORI IRER, BRARIT RSN R, HR RS STTE, BaRHIBER
IRRLFME . SR1, RITRIAL. MR S5 R 2 R AT =2 e PR T Bk ik . RS 0 RS AR T30
KEEARMIGRARGS, 23— 20 B S 2R AR B R PR O kE S DRIL 55) 76 7S VR4l i 7E
PRALIETT KBS, $2TF RVO-ME BH AL A TG AAR TG . R, g2 2RHiE, 2amEHEESy
MERR R, WP RVO R4 K Jf/b ME 88 B B ERE L.
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