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1. RERI

o BRI R G LR B A 1B PEAF IR A CPE B BEAEPE (neovascular age-related macular degeneration, nAMD ) 4k & BBE | H IfiL
(' submacular hemorrhage, SMH ) WIRYT, JFIEGE—M it )r 58, HALOAE THET SMH F#E (/b it ) B
RITIRR . RS EFELI T ILA: 1) X TRIEHE . Wk (<14d) /9 SMH, BURM TR T[S AEVIRIAR (pars
plana vitrectomy, PPV) B WL o BT 75 5 21 214 R B IR 3405 4 ( tissue plasminogen activator, tPA ) KA /BT & N iz AL
KA (vascular endothelial growth factor, VEGF ) 7& SMH #% (s Flfige i1 &2 oz J5 T S B # s 2) % T JRiBR . /NS SMH,
MBIRAE PPV 7558 ( BCBE M A tPA/HT VEGE B3R ) Al ARTSAIL T B H AT/ 3) TEisfifh 5%, KRG
WA AUATAHT VEGF 1697 DA A= G 1, XS24l ) Y Skat; .

2. EMS5 &M

« BEAECVAT SMH [9YR YT 22243 0 PPV BE 21W0i6Y7 53 PPV (BEIBIRIE NS ) BIRZE, HIHIRS (PA. SR KST
VEGF £j¥) . A SCGHREERAI: 1) T Baaf st R M 145 JRAE0L, (HXT TR 8 CaRmERWL I ),
PPV 285 %7E SMH 8247 AT RESE AL s 2) A Hh il 8 Bl 5 0 Rt B Ak ) Ak A PR TR T O R OCSRAE s 3) £
TR SZREFEAEAR R UG 14 d NEEAT T 10T 345 B4R T TS o

3. BX5uE

o ARSCAEEIRTE SCE M I PREE BRI TEBUBTE T 1) MR R A B RAE S, W T SMH K/N S5 REtE N
B USRI R, 5 B HRARL B AL PRE T BV ARIAYT s 2) $8U1 T AR SR SR 11, WA 457 SO0ESS (AR BYRaAL
e RIS ) 3=, S T IF AT A AR SMH WP R E TR BROF ST R38O0, DA 7 = O R eSS 7
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ES:: 35

¥ BE T 1ML (submacular hemorrhage, SMH) J2 #7 A= Il 45 PE4F #8 AH ¢ 4 ¥ BEAE P (neovascular age-related
macular degeneration, nAMD) I/ # I & AE, AR ST, A]FBOR AT GRS #4005 Ml g3k
Ko SMH W™ B R 5 i 78 M Rr e R 25 UIAH G, R Bl SR A B 5E T L I 23 ™ H 5
BB DI RE AR TR & . H AT nAMD 4% % SMH B3R I7 5 %8 £ E 4 B BRI #E) R (pars plana
vitrectomy, PPV) K& 25 901R 97 5 3E F AR BEEE (RIS PRSI I RS . PPV A 10 I 5 3 5 20 421 5 il
JRIIE ) (tissue plasminogen activator, tPA) 4 T ARIGYT Ik, Al KR/ SMH 58 2801, 5 77 i
FRT . RMIASEE R R, B BH T KP4 J 4 K F (vascular endothelial growth
factor, VEGF) ZE4¢IA 7 LAY il A6 LA P TG % o T B 3 A B PN R 5 tPA TR B ik A (SF/CLFy) BRCER
4l VEGF i0d7 Al — R Bk 48, BA QI I RIIEHE . (BiZ07 I BAFTE R R, X T
G SR B BIMACR KA. IBIT7 RIS R ELR G B IE MR, i iimes . Bl
JEEE . ALE . RPZEIT ] LSRR A EE A TR o /N SMH S H A FIA T T S ROV R AT, iR
SMH N AE A 75 2 AR ARl . A SCRGEZEAR T nAMD 4k & SMH IYIRYT RIS . J7 R4l K 3

AR, BENEIRIRIEEES %, B B IR A ARG B0 ) SRR YT I %6
B M A PEAE AR SCHE BB M s BB T il BORIRDIEIAR s ULl SN R s DUl s iy B2k
KK

[HE4EE] R774.1, R771.1, R743.34 [XHEIRERE] A

SIRARSL: B, AR 58, D5 . T A ML AR I AR DG A B B AR DG A BEBE T T YR YT 7 ZE R FE R R 7). IR
1%, 2025, 40(12): 993-1003. DOI: 10.12419/25050201.

Research advances in treatment strategies for

subretinal hemorrhage complicated by neovascular

age-related macular degeneration

LI Mingming, CEN Zhimin, ZHANG Huang, SU Dingwang

(Department of Ophthalmology, Zhongshan Sixth People’s Hospital, Torch Development Zone People’s Hospital, Zhongshan

Abstract

528437, China)

Submacular hemorrhage (SMH) is a severe complication of neovascular age-related macular degeneration
(nAMD). If not promptly treated, it can lead to irreversible photoreceptor damage and vision loss. The severity
of SMH is closely related to the volume, location, and duration of the bleeding. Extensive or prolonged
submacular hemorrhage can significantly impair patients' visual function and quality of life. At present, the
treatment strategies for SMH secondary to nAMD are primarily categorized into two major approaches: pars
plana vitrectomy (PPV) combined with pharmacological therapy and non-surgical intravitreal injections.
Surgical treatments that involve PPV along with subretinal injection of tissue plasminogen activator (tPA) can
completely displace most SMH cases, leading to notable short-term improvements in vision. However, these
procedures are associated with high recurrence rates, and most patients need long-term anti-vascular endothelial
growth factor (anti-VEGF) maintenance therapy to keep neovascular activity under control. In contrast,
intravitreal injection of tPA combined with expansile gas (SF/C,F,) or anti-VEGF monotherapy offers a

minimally invasive alternative, with the benefits of less trauma and faster recovery. Nonetheless, this approach
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has its limitations, particularly for extensive or long-standing hemorrhage, where its effectiveness may be less

than ideal. When choosing a treatment strategy, multiple factors need to be taken into comprehensive

consideration, such as the size, thickness, location, and duration of hemorrhage, as well as the patient's baseline

visual acuity. Small SMH usually respond well to various treatment methods, while large SMH often require

more aggressive surgical intervention. This systematic review conducts a thorough examination of treatment

strategies, efficacy evaluations, and prognostic factors for SMH secondary to nAMD. Its aim is to offer references

for clinical decision-making and help ophthalmologists devise optimal individualized treatment plans based on

patients' specific conditions.

Keywords

neovascular age-related macular degeneration; submacular hemorrhage; pars plana vitrectomy; tissue
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B HET ML (submacular hemorrhage, SMH),
S PRI BB DX a8k 4% b 0L D) AT 20 o B ) i
fig, BT 5 | R X e 22 R 22 5 R P (e 2
B )2 22 1] B 3 R R o B A 1 R
DX 3k 14y i 5 B 1k 2 Fh ML 5 Rz g
AL F5 I EE B A % Y AZ B DL 05 . AR 4R
F 5 301G B8R LA R ki B, xS
RMEARZL, FEOLRAZ 4 H 2™ E BN
i, 2 SMH B E T Re BT ek .

SMH W) &R ALHI W MR Z R, EEAHH
AL P AT 0% R OC PR B BE AR M (neovascular age-
related macular degeneration, nAMD) . & A #F ik 4%
JES Il 4 W5 ZZ (polypoidal choroidal vasculopathy,
PCV). ™ P BE K 3 Bk 8 (retinal arterial
macroaneurysm, RAM) DL R i 14 IRAMIAES ., H i
i JC SMH 76 N A Ry Ef geit, EAeEx
Le K, RAM 5 A0 fir Bt SMH i FE D
SMH # W.F PCV #1 nAMD., PCV ¥ h SMH 1
R HF R 13.1%, TWiE nAMD B H R 4.1%",
ity Z AR A& PCV A N & nAMD H 55K I Y
z W AROK E A4 ML nAMD.,

A% A OC PR B BE AE M (age-related macular
degeneration, AMD) {2y —F 5 1 % 5 Xl 1) 18
HERATHERE, Pl T () 518 (B
) AR, HoA i@t AMD B nAMD. nAMD
B 5 2 B AR AR 2 BE BT 4R M4 (macular
neovascularization, MNV) JE il . MNV £ % i N
R S RN B B L A e, R I A5 RE Bl = P 1 L

BRI 5 51 &2 e s L i L R
JoT 44 LR AR A B IR, AATTTIS & SMH. 2014
AR — 0K BERIF o BT, AR AE T2 T
nAMD 4% SMH ) AR A2 R 45 1 7 A 25 1.
) IF SCHRk B4 R, A 2.1%~6.7% Y nAMD &
) % & S SMH 8% 58 i P % 35 K B Il (vitreous
hemorrhage, VH)!® | nAMD EHERHN, WEAR
HATIRIT, S TRIR, IS 28U &
UEIPAE & S

nAMD 4k & SMH iR 47 T Bt H 1 73 28 W K
2. PEIEIRYIEIR (pars plana vitrectomy, PPV) 2K
FIEE PPV 28, 3 20 0] LS e 59 20 221 5 ity
JL TG ) (tissue plasminogen activator, tPA). X,
PRFN (1) BT A M 2 A K R F (vascular endothelial
growth factor, VEGF) 255, #LHL nAMD 4k &
) SMH 697 i 5% 3 S A — 253k

1 PPV EX& tPA FA (%) $T VEGF

1.1 PPVEXSBITARKIHE

4 nAMD 4k & SMH B}, fR5FIRITIEFEARE
ffHR PO R A AT SO I, IR B 2k R T,
PPV G IR b 0 —Fp AR, PPV FZ RN
TR ISR RN, KEPRIAREE,
B R RR I B Z2 i, T tPA S —RhIE AR, AT
ST VA W RS AT VR, AT VA A AL A 4 B
ik N AL Ae . tPAEH T SMH £ 224 2 A4 .
Hi—, BHIk A 2 RN 27 4 5 AR r I e, B Ik
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PR R 25 %) s e, RE RS AR,
AR R EEE . H 1991 4F Peyman %)
IR RIE R PA T A SMH W FARIBIFE,
PLE RUCAIAYY SMH B FiR ez —.

BB H R PPV B tPA [URYT . 2001 4F,
Haupert 25 "¢ Yk i i PPV B 4 40 90 B8 T 33 S5
tPA(25 8 50 pg) Ao A J5 IR v i Ak B8 e R T
nAMD fF Y SMH. i F 11 Bl SMH AR5
B BEX LIRS, M T RE . SR Rl
Vi6 ™MH, 27% BB e & . JeEmRHE
RTINS R WIRE, HAERIRTT 7 W3R
b, BN T WS VEGF. Sandhu 2RI T 16
51 nAMD 4k % SMH [ # 3% PPV, ML
SF tPA(12.5 pg) . &5 AUE e SMH BEA AR5 BE 55 &
Jes P VE ST B BR PR, 68.7%(11/16) 52 P SMH 584>
AL, 63% MEEM =217, [P RPN
NS ERPT, BEA S PPV FARIFAMAE
AR S5 AV FR R M, T AR E B nAMD
BEST .

MA G R BT VEGE, -4 AR w1 (%)
A, RIS AP VEGF, 2012 4F, Treumer 251
B T 41 HR SMH S35 1% PPV BRSBTS i
T3 tPA(10~25 pg) [R] A A Hh B 3 A s oy 32 23 DL AR
BB, ARJG T 5 B AR P v S DU ARER b ek
EERRPUIRYY, WMETEY G LK (F
Y1174 H) 89578, 35 BR (85.4%) ) SMH 54252
i, Hihe iR SMH #0712 1148 5 4MNX IR e 44
7o F 914 Hm, 8HR (19.5%) k4 SMH %
8 ) 5 A3 95 1E logMAR #E J7 (best corrected visual
acuity, BCVA) M\ R fif 1.7 i 3% 2 38 £ 0.8, K
BCVAl 09, H 5 E WML, KWK
46.2%(12/26) 1) % BCVA T, FUZ TRl
BRCE A ANFRIEFE R SMH, (BB G, W
A I 50 AT T I RS o T IT 5% B Sy [ Je A AT 9 R
WEFEmEc L, DI RS K, BRTNS%
7 M. Sharma ZF'HR3E T EAYY SMH IZ %K .
24 5] SMH 3% 1% JH PPV 1564 90 R R 23 00 5
K tPA(50 pg) 697 o 43l TARHT . R FIARETE
LRSI N TS VEGE 25%) . RJ5 34~ H 100%
) SMH 52 4= N BEHR RS, Hidr 75% (1) SMH
AT M S JE R, 20% 1Y SMH B #8 H ok il
o SEH A R AT 1.95 logMAR 4 T & 0.85
logMAR. H S o 2 J52 B AR i 463.7 pum B K

WAV 311.3 pmo ZWFFE K GE T PPV AR ik
G tPA RS SMMBE T = E AR, 4R ER
ZHE AR BEA ROK SMH DB BE X BS 4 =AM,
DA T R O R R S 3 R D R R 2R L e
T I B IR T Ak AR . IR SRR OCT
KBRS, i HOR R MY, PR
o Ogata Z:USEBMEPRAL T 13 135252 PPV BEA
PP BT 3 45 tPA(16 000~24 000 TU) . A Fid 5 D
IR AP M B I AR 25 IR IRYT B SMH B,
92% B LI SMH 5820, MR ERFER T
BRI kAR, AR GEUR D>, K5 1E
fifar . BT, PPV BKG tPA AR TIAYT
nAMD 4t % SMH J&5, A3 Ko 8 & ws Lt 17
I 38 AR s 33 ST VEGE. {H PPV F-AR 7] L JE K
I 38 R s N U ST VEGE WY IRt E] . B4, H
HIETFARBIAAR A T VEGF 1 TCIH#E5E

A JG P VEGF ff ¥k £ 0] 58 X 8 5 0 ) 4%
WA % . Garcia 2" 48 21 i) nAMD 4 Jf
SMH A9 F 42528 H 50U BEVT e 245 R 22 5+ .
A B E A2 PPV IR G AL SRS tPA(25 pg)
A e AR KBt VEGF 3% B8 4 Jis o9 7 5% . Bl 5
14, B HBEVTA P VEGE BB 111k, ®A
Bifi 5 20 BT VEGF W B2y 6 ¥k, H A B U5 41 1Y
BCVA MCEML T WA M4l . 7EHT VEGE R513G
ST R AT 5 0 BT, WS SMH TR
P AMD B E ARG R B EEM . %0t
SRR TR A MU E S, HEBER D, £k
T B RFEAR BT IES5 16 . Treumer 25 20|
JB T 132 4] 9 SMH Jf 8 R I K BB (pigment
epithelial detachment, PED) & & Ik & W F PPV #l
PRI BB VE 5 tPA(10~25 pg) FI9T VEGF S35 {4
ENAARIE TS, RIFAT 2 > H A H B8 AR 8 1§
S 1R Pt VEGF 25 %), J5 22 MR 95 75 oKk 2F 47 L
VEGFE {1 4 o 45 8 £ 3697 7 £ 0l A 88 1
SMH J{-#&3% BCVA, {H PED &% SMH ) & & 5K
J& BCVA &, &z, HurfEB 2% vk,
e £ A AR R 1 B SR

PPV XA B 35 A B SR L SE R J5 7 A0 bz 57
W 3~7d, ARHEMBEAIRE, PR EIR
BRI T E SR AL VE], Erdogan % PRy
55 R 9 il nAMD & 3 SMH 1Y & 52 PPV,
B4 A0 IR 73 5 tPA R B B AR I N T B Pt
VEGF, AR HAMEIR . AJFHR4HE SMH 147 &
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AN A PR B R, LA R A R T 2800 ke 9 1
WAOLRS . AR FINZTF AR BIKGAJ5H )
YERIEBE 282, FIAE D HeE AMD 15 3F SMH
BEMNARFARTHIR. ZFR O, R
e B R A AT UESE

1.2 BITEmEE

SMH H B BRI R R MBS , Z 25
HW ., BIER 15d N TFARSCERE,
P 7T T AR LAY E A, BoichéZE Pl 1 26 4]
SMH &, TR BE 15d W% PPV, F1LM
JBE R VE S tPA(S0 pg) . 37 35 1A I 9 1 S 5T VEGE
(M ARBRBPL) M2 SIEFIRYT . MV BT he
VEGF 1, Mz 6 MHIE, 4555386020 IR (81%)
SMH Hi IfiL € B8 B BE pocs 1M1, die X B 1 A0 H7 4
B 7447, IESE TIRIRIT T ERA R, AvaZg
[m] )i T 30 51 SMH & N PPV BA B 58 44 s Y
5% CFy “UARIE 78 K AL I 13 5 tPA FlIBt VEGE
BT . KBTI AROE R0, B3G5 nAMD
BEWIT, FAREBHL (15d W) Bk &4 M
B B EE N ZE . lannetta®™ 25 BF 9T T 25 IR $5: 5%
PPV BX AL tPA(25 ug) FES, BRESIAR A
T 5 DA Bk BT K 20% 7S JRAL BT (SFe) M 5 14 8
., AJEPL VEGF ES . FARBHLER, By
KA PG s AR B 14d WFR,
PIBGEARJGM S, I8 AR5 29T VEGF
RIT . B, HAETWMFR IR SRR m, Ok
A RTHEMEARSY, X TF nAMD 4k % SMH ) A
FAREHUL T EE 8 .

SMH [ R/NEE MR YT R, EF X SMH K/
il 28 AR TG 7 SR T S B T e i) . 2020
ER—INEFSEARE T 77 B, ARYE SMH K
ANBEFE 3G T R T, N R [1~4 2 H AR
(optic disc diameter, ODD)]. 1%l (=4 ODD H £
AL M) FIRHE (=4 ODD H i HBmis e 45) .
HRYEAZ FIWT, BH 53240 VEGF HL25i677 |
KW AL e AR (pneumatic displacement, PD) B¢ & it
VEGF i/#¥7, X PPV BEA 0 W B5E T 1 45T tPA FlI/S,
WIFEIRYTY . A5 EW, /N SMH 4 T A iR57
J ¥ R BCVA @ik s, Ho i i 78 sk 7
R 75%, Hh#& SMH 40, 540 VEGF .24
RITAH L, PD AIFARIGITALRY BCVA B35
=, HBALRER Gk 67% F 83%). KAl

SMH 4, FARLMII I E B AR (86%) T
T PD 4 (25%). X FH K SMH, PD sk FAREHT
VEGF H2576 97 B L3 W 58 M4 L 2 R/
WAERFNRIT R, IR TR Sk 35

1.3 METEH (PANBAERSHE

PPV A AL I IR 1 43 (PA O A o, 5
P KR S A (B ER AR I AR ), R I PR OG
T E A e R R, SEE TR S
Bk, tPA ST E MM R AT 10~125 pg Z [0,
HAedptEorm, IR T i3 4T tPA (R E A
A HEPE, Like 2P0} DR EREAHT (bevacizumab)
55 tPA BRA T 0 000 B B, R B ik
tPA fifi FH ) B 0 2 b o = T A
[, Hillenkamp % 45 PPV 1A B B8 1A s P T
5§ tPA(40 pg) M SF, MK (A 41) 55 PPV B4 1L W
JE R 1 B tPA(10~20 pg) M BE 55 {R i N SFg 1R
(B 41) 697 SMH (7R 45 4R/~ 0 0 I8 T 7 5
tPA TEAEHF SMH 58 4 85 5 1 16 T B BB 4% Jis o4
7 tPA, (EARJGIFRRERBSE &, B2, tPAfFH
PR S B AR, TS U i Rl i, 5
P A L W R R AE L T S T P A
B, FeakESRTIgE

2 RO N E S tPATD (B) B
VEGF

XFF SMH WI3RY7, 75— KJH % hdE PPV
J5, HLARTET R B 88 A s P9 TR S AR () it
VEGF 5%, BA SNBSS RS . 2007 4,
Chen %5 POPEAl T 3 35 44 s P9 1 5 tPA(30~100 pg)
BB WKk U4 (SF 3 CFy) 1697 104 1] SMH 34
HITF R, RJE 124 H 64% L 18k 3 . IF & IE Ty
T, 8% &AL ZEMEPEBY B ORA ML, 3% B0 AR K
JBE S o WIS 2 BH B B 0 D T 5 tPA A R K
SRS AT SR 0k G E s NI & N 2
SMH S F M7 . Wu Z5EPUE R T 120 451 A [R]
Ji R (nAMD ., PCV &) 5000 [ BT H i A AR HR
FeZ BB R I TS tPA(50 pg) FIFEAAE (0.3 mL),
PASMSSHIGIT SMH, 203 T REZEUREM 7.
2020 4%, Hyun P58 T 52 5l nAMD #13¢ SMH
HRE T Z IR Y tPA(50 ug/0.05 mL) B4
PIBEAAR (0.3 mL) FESHAYT, BGEMLT), KT
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RKMLES . Lk 3 TR BIEGR £, HAEi
BRI, BRI S5,

BZ, BORAREE N E ST tPA A (8K) $T VEGF
25, BRA BURI A SRR e T A A
SMH, #EM T, ok RIFAIRIRES S, A5
RRKHBEA | HTHE BB T E— 25 KE

3 PPV #034E PPV WG TF A EMILLER

KT SMH W AEIRYTY T BAEESIL, PPV
K1 XEEBLE: PPV EETFIE PPV HiBIT AR

FEE PPV PIZRIA YT J7 A AH S SCHR Y LA 9%
T 58 A &5 SRAFAE il . — 3020 SCHk 2518 4R
PPV BIBIT T WA (% 1), 2019 4F, —Ti 29
B e Y, HOR T B MR (n = 6).
BAFHHT VEGF (n = 6) 8¢ PPV 1 45 3% 38 1A Jis 1 v S5
tPA. PT VEGF FI5IK (n = 17), 451810 PPV R
IR, ROR R, [RkE, Sniatecki 451>
TPl PPV I B B8 1A i P4l 40 D90 i 3 ) tPA IR
¥7 nAMD #k & SMH B9 58 M fift 5 s, S
M4t VEGEA X, M=/ 1240 H, FAR4A

Table 1 Literature summary: the PPV approach is superior to non-PPV treatment options

LN BT
. KRB ey BUREEL JEPPVRIA  BEVI N s
e i eyl (BPVIE PPVIRIT T & s L] FEPFRLEL
PPVZK)
RSN
PPV+EIBRENTE L g, s
o ape33] pe 1712005, L T PPV /1 MlogMAR 1.898k 3 2
ARHI S 2019 I #H61) ETtpAg’gEGh veGrsm 6T/ 1.50, HFEPPVE
i

PPV+BEE AR (B B B A s P

ZN

PPV F4logMARMIEL 1.56 243

Sniatecki® ™ 2021 [AIJEME 36/18  MIEF)EEHPA+  EEHT 120H BEARBLRAAML7, MidEPPVIEL
Sk VEGF Gl
I WIS, 24T 124 H L
e s B s i e sk A T 10 A
X et e iR JEL B R R PPV S L AE PPV S
=L AR (625.1 pm vs. 326.5 um)
PPV+H IR A A ( SR 54epPvEt#R, PPVEHAH R
Barzelay %57 2024 MBI 55/42 ORI TEST YEBIPA 120A I, W FrR/NEESMH, BAH
tPA+ AR palaaop sk

PPV+IFE A/ ALK BB A iy
JE PR S tP AL
VEGF+S {4k

(=4

LuZ 136! 2020

PPV+HES AR /ALN BB A P
JETR AP AT
VEGF+S {4k

Shaheen: 2024 metadHT  43TAWGY

AEPPVZEIATTXT T/, S ARIBR Y
SMHEH LS HI 1k ; PPVEAT
HROARITIE . KISMH,

TEgHT
VEGF

121-H

14 HEPPVISE A A PR SMHE K 5

FESHL NH  PPVEE AT ZAYSMHE F

VEGF

@75 : PPV: BOBIADIRIAR: SMH: BBEF M PA: HHTHLEARIEHIGE R VEGE: M N A KT

Abbreviations: PPV: pars plana vitrectomy; SMH: submacular hemorrhage; tPA: tissue plasminogen activator; VEGF: vascular

endothelial growth factor.
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36 i, XFREAL 18 7], 453K nAMD 4% & SMH
B, PPV ERG B IR Y (B R ) tPA
SRR 0 0T AU TR AT VEGE RYT . b
R 2 WRFSE IR D, IEYE R R AR, Szeto 250
AT T 1 E S A SY, FE 2 R R TR
J7 SMH MR . — PR sc e g, 38 2 3 05
KN ST tPA. BT VEGE R i SR B 47
&, H—MUEM B R eG4, BRA PPV, ML
W A tPA(50 pg) . FiL VEGE 259 a5 SR
RIF R RAEEAAIL SMHJER ) HF
ARIFIFFE K, {HBA PPV SR T E2509 5 %
£ SMH i B ACR B TRl Ac e, H% 4
PEFRL . X AR Bz 09 SMH J5 61, Sk 1E
SRR R B RO E —IRFR . 2024 4F, Barzelay
ST T 20 RIS, 4T 150 1 SMH R
b PPV BKG tPA T35 B IR (A I N T 5 tPA BK
AR WA IRYT SMH 0901 HUG KA G IE %

x2 XEKEL:PPV 53 PPV MR AREFHEME

i o ZEHEFRI 2 MR YT O I B & AR A
EZRIGHFE XL, PPV IRE tPAVRYT B BE
g, FBLFESMER RSN PPV 29657
THEEATRL . Lu PG4T T 4840, PPAl Bl
WGIT (WPt VEGF #.2h) 5EE T AR TR (1
15 PPV, PR tPA 73 5 00 R IR 13 AR
SHEE AR KBT VEGE I6YT) BT 2. 4hicde
AT TF/ANEE . RFRAG L, P VEGF 2525
PRVEPE; XTI RUMAE . mA R SMH,
A PPV, tPA S . AW 8 R Kt VEGF
B F AR REAS ., 2024 4F, Shaheen 25 P73
7 7T E#00r, Wit VEGE 145 F ARG X
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Table 2 Literature summary: PPV and non-PPV treatment approaches demonstrate similar efficacy
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activator; VEGF: vascular endothelial growth factor.
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