. 650 - AR ST G IR BL 24 75 2026 4F 7 A 45 44 45 78] Chin ] Exp Ophthalmol , July 2026, Vol. 44 No. 7

- It PRBIE 5T

nAMD & JF H N FEAR G BT VEGF 1697 Rk Y
Ifes A WK 5%

' I EXR KB EHR PR

"Mk B — E R M Ak 7100005 2 TARER (BETHWER)  BROERA
EfR B TRYBEHEFLEAHRELZRT, ®% 710004
IHABRETARER(GETHWER) G ET

@A ™ £, Email ; yan2128ts@ hotmail. com

[BE] B ETHEBOHAMS (MNV) B H 58, 058 A 15 P4 I8 A0 2 M B 348 Pk (nAMD) &
HENERZ T NE#FIARE, & BB ED VEGF BATFEE ., Ak R EF S B3, i 4
2022 4F 3 H & 2024 4F 8 HAEVE L N REBHSZ H AR T ARIGIT I nAMD G I 1 R & 49 4] 49 IR, i
A B YA BUEOEF AT W2 E 9 (0CT) L OCT M4 AR5 16 2, AR I A P 2 75 564 B m 4% 7 i 2k
KT (VEGF) JRYT , 43 A AR AR T 25 20 AR i 245 20 5 35 IR MINV (9 357 23 T 5 o ooy o T2 T/ T,
W B H ARG VEGF JATF IR A HF IEML f1 (BCVA) \MNV &5, 20 M1 AR J5 BCVA FIl MNV 55 B (14 5% i [
O EAPEFHGAMA T ELGHARFEIA MNV EHFRATE MNV @2 6E, SR 18 T# mA
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[Abstract] Objective Based on the new classification of macular neovascularization (MNV), to observe the
treatment characteristics of anti-vascular endothelial growth factor (VEGF) in patients with neovascular age-related
macular degeneration (nAMD) complicated with cataracts after phacoemulsification.  Methods A retrospective
cohort study was conducted. Forty-nine nAMD patients (49 eyes) combined with cataracts who underwent cataract

surgery at Xi’an People’s Hospital from March 2022 to August 2024 were enrolled. All patients underwent visual
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acuity, spectral-domain optical coherence tomography (OCT), and OCT angiography examinations. Patients were
divided into an intraoperative non-injection group and an intraoperative injection group based on whether they received
the administration of combined anti-VEGF treatment during the surgery or not. Based on the new MNV classification,
patients were classified into types I, 1II, and Il. The frequency of postoperative anti-VEGF treatments, best
corrected visual acuity (BCVA), and MNV height were recorded to analyze the factors influencing postoperative
BCVA and MNV height and compare the differences in MNV height before and after surgery between the intraoperative
non-injection and injection groups for different MNV types. This study adhered to the Declaration of Helsinki, and the
research protocol was approved by the Clinical Ethics Committee of Xi’an People’s Hospital (No. 20210087). All
patients and their families signed informed consent forms.  Results The frequencies of anti-VEGF treatment for
type I, II, and Il MNV patients were (2.57+1.54), (2.25+1.02), and (2.75+1. 83) times, respectively, with
no significant overall difference (F=0.384, P =0.683). Using type I MNV as a reference, linear generalized
estimating equation analysis showed that the treatment frequency for types I and II MNV was a factor influencing
postoperative BCVA and MNV height. As treatment frequency increased, BCVA improved, and MNV height
decreased, with type I MNV demonstrating more pronounced improvement. The MNV height in the intraoperative
injection group one month after surgery was (216.81+179.71) wm, respectively, which were significantly lower
than the preoperative (285.29 +210.54) pm (¢ =4.356, P<0.001). For patients with type II MNV, the
difference in MNV height was greater in the intraoperative injection group than in the intraoperative non-injection
group, and the difference was statistically significant (¢ = 2.579, P = 0.023). Conclusions There is no
significant difference in the frequency of postoperative anti-VEGF treatment among nAMD patients with different MNV
types complicated with cataracts. The MNV type is associated with BCVA and the change in MNV height. Among
them, as the number of treatments increases, the BCVA and MNV height of type I MNV patients improve more
significantly. The combined intraoperative anti-VEGF treatment has a greater impact on the height change of type Il
MNV.

[Key words] Macular neovascularization; Neovascular age-related macular degeneration; Cataract; Vascular
endothelial growth factor
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Bifi 5 4 Bk N 10 2& 0% A0 R, PN B R A 8 A S AR S ¥ ( vascular endothelial growth factor,

T BE AL P (age-related macular degeneration, AMD) B A, VEGF) BTG IT7 HR1E .
J EERECE MR, A Y R R A P T BE | AR5
FA % ot o AR 4 BR AT 2 R N B R

0 S T AMD W2 FECR b 11— ARVER

ek B Z — " BT F] 2040 4F, AMD i
FRCRKERF] 2,88 42" L HA, N BEE A PG
N RRRARAE AR & B 1 B B8 52 0 B9 A %
FBe, HXF T8 AR A VA A O M e B AR
(neovascular age-related macular degeneration, nAMD )
FIFENEREE, BN EEAR T nAMD % A4 ke A R
KMFFER S me P 2R 2 %%, FBT M JCE 18 . nAMD Hi 73
AR R ¥ H A &4 8 8 5 8 4 M4 ( macular
neovascularization, MNV ) ,3-JF>[571- MNV 438 1T & 1 A
A 3L 3 ASTE AL B F nAMD 9 MNV 37 43 8 7
B ARBESEAL3 HT nAMD 5 I 11 A B R S I A

K 1B vE BA 51 BF 50, Wi 2022 4F 3 H & 2024
AF 8 A AEVE T N R BE B (V4 2T A DU B B ) $E 32 R
J7 1 nAMD & I 4F % AH O 1 1 9 B JR A 49 i) 49 HR
Ho 5 24 #i], 4 25 #4485 51~88 %, -1 (72.73=
10.11) %, 9 ABR#E: (1) i >50 45 (2) FF &
nAMD FIAE & e (1 N B I2 Wi dbr e 5 (3) [ N B
BEFA ARG 14E N MNV g RE4TH0 VEGF 1697 &
A1 (4) JEOGE B M (5) REFC & A & . HEBR
PRI . (1) 7 W8 R 400 19X BB A v B Sl PR | 7 R IR A
R S5 71 T 5 A T 0 5 (2) B A HC A R T
A (3) HAb AR N B SR M SRR R
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WA (4) N RS RS B EIE RRE, )5 R
W B8 ORAE AN T SR A 55 B8 A BF 50 38908 Ok 2K
FRET) MR T ELVTELE T ANRER (VEL15E
VU B B ) i R 18 38 22 G 2 Ak ofE (i 305 . 20210087 )
B BB e g T B IR 2 9T i R O & M [

=,
1.2 Ik
1.2.1 REHGEE i 85 38 01T E PR bR fE X B0

Jide BRE ZLBRAT W iR IR ICBE IR ES A/B R
(AVISO, ¥ [H Y6 K24 7)) . I0LMaster 700 A= 1y ) £ X
(FEE R 2 \)) AP 24X (SP-3000, H A% Topcon
N SR 2R A T W E 3 (spectral-domain optical
coherence tomography,SD-OCT) ( {f [E 1 fE £\ /] ) | %¢
6 FR IR S I A5 1 5 (5 [ AR N | ) BB 2R A T B
2 A H i % B 12 ( optical coherence tomography
angiography , OCTA ) [ MLHGEAR (T R ) B A FRA ]
ki, Hoh B8 IE ML J1 (best-corrected visual acuity,
BCVA) 4¢3 I # Jy logMAR #L /7 ; MNV & J& R H
SD-OCT # ARB B, LR AT MNV g &t Ry o 47
O R, 8 AR (1 R R T e 2 J) 35 o i S 1R
SRR A R M MNV R MNV R AR Ak AR i
A 5 ARG F R YL VEGF JRIT I & B 2 22,
1.2.2 MNV 4380 AR 4 OCT $R1E , # B MNV 58 5
RIARE K T8 BRI 2 0 (1) T 4
MNV 45 T k4 15 6 40 1 45 )2 w8 2B s 2 & 1K,
] AR A B {2 25 I J7 (retinal pigment epithelium
RPE)JZF, OCT ¥ #& v Il RPE EW A &) $H5 5
fam , HAZ X AT R R I A8 B 43 s OCTA A 25 AT U7 A
MAMF RPEJZ T A, (2) AL MNV 37 A= 1 45 17
TR0 R i RPE J2 07, B R0 T 5 R
R0 R B AR 25 B )2 RN RPE 2438, OCTA # 4
A ULE A S A RPE 2 5, (3) A MNV  OCT
7R 5 SCHE 5 AL I R & ) RPE J2 5E & 4
Do S P K e i I A 4 5K s OCT A i 7 8 A 1 45 4B
fff 2 RPE )2, & 7 7 28 &

SN SR N

K FH SPSS 27. 0 F1 Origin 2021 A4 #4758 140 B
FIFERE , e R4 Shapiro-Wilk 6 56 UE 55 77 & IE &
I3, Lh xs FoR s AR RIZEE MNV 8 & BT VEGF JR 77
SR LG 3SR FH B TR 3R O 25 43 M 5 1 24 0 ) R B L AR
FABCXT ¢ K56 AR e 25 AR AR i 25 40 MNV =
ZEH LLBCR IS FEAS ¢« K50, THECFOR DL BRI
SHFER, ANFEZEE MNV B & RJF BCVA fil MNV
R R Al T BT, P<0.05 H2ZESH
it X,

1.3

2 H#R
2.1 BE N

[ 9 MNV & 50 VEGF JRIT 1.2.3 IR&E 437
i 28.6% (6/21) .28.6% (6/21) 23.8% (5/21), 1 &
MNV #2595 25.0% (5/20) .35.0% (7/20) .,
25.0% (5/20), I % MNV &% ¥ 4 25.0% (2/8)
(1),

I % MNV B # ARH BCVA 4 0.97+0. 53, RJ5 55
5 RIBIF %% 0. 65+0.49; 11 BKHT BCVA M 1. 14+
0.51, RJG5 4 WIRIT U 3E £ 0.67+0.31; I B AR 5
BCVA 5 1.50+0. 84, RJ5 % 5 IiRJT7F M3 2 0. 85+
0.21(%£2),

I A5 MNV £ % K #F MNV & & b (192,70«
142.92)pm, R J5 % 5 WIEIT F B E (125.00+
86.27)pum; A R fj MNV & FF f (248.65+
183.62)pum, R J5 26 4 WIGIT F+ & £ (384.33+
193.20) wm; I % R §f MNV @& F b (297.62+
225.09)pm, R J5 % 5 WG 7 F B2 (110,50
77.07) um( % 3)

2.2 A MNV 5ARJ5H0 VEGF JRI73IK L3

[ A [ A MNV & BT VEGF I8 97 450K 4
SR (2.57+1.54) (2.25+1.02) . (2.75+1.83) Ik, i
R 2R G 1T2¢ 3 X (F=0.384,P=0.683) ,

AEZEE MNV BEAREH VEGF AT UK [(n( %) |
Table 1 Frequency of postoperative anti-VEGF treatment in patients with
different types of MNV [n( %) ]

Pt VEGF IR 575K

RPE J. # 1

1.2.3 el RIGHE

Vi1 AR R AE T R 2

MECGPL VEGF J8Y7 K/ mnvaem IRs

B4 A A T 2 41 B AR L

Egial, gk AR gEm T 2o em)
gLl 20 5(25.0%)

MNV & H 5N BRI, 8 2(25.0%)

2 3 4 5K 6 K 7R
6(28.6%) 5(23.8%) 2(9.5%) 1(4.8%) 0(0.0%) 1(4.8%)
7(35.0%) 5(25.0%) 3(15.0%) 0(0.0%) 0(0.0%) 0(0.0%)
2(25.0%) 2(25.0%) 0(0.0%) 1(12.5%) 1(12.5%) 0(0.0%)

VEGF J&J7 # Ik . BCVA K&
MNV & AR

T MNV . 38 BEH7 2 148 ; VEGF

A N R AE R T

Note: MNV: macular neovascularization; VEGF: vascular endothelial growth factor
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2.3 KJa BCVA M %2 REXEMNV BEREESFRHLS VEGF 45 /E BCVA T4 (345 logMAR)

MNV /&5 B ) 52 W Bl & Table 2 Changes in BCVA after different frequencies of postoperative anti-VEGF
e aARis treatment in patients with different types of MNV (xxs, logMAR)
PLIT S MNV Sy X o - REHE IR ARHE2K RRHE3IK ARRE®E4K AR®SK
MNV K7 A 34y B NeYig B B
ﬁ?‘:,gﬁ‘@rﬂ)\é’fﬁi—f*ﬁig NEpAS NEpAS mir NEpAg mJr
I 7 0.97+0. 53 0.66=0. 40 0.65+0. 30 0.50=+0. 26 0.70+0. 36 0.65+0. 49
/ & SR pix|
SR ECE ST (n=21) (n=21) (n=15) (n=9) (n=4) (n=2)
I #9 MNV G R &2 1w 1.14£0.51  0.8520.35 0.78+0.31 0.65+0. 23 0.67+0.31 -
*E BCVA }Fu MNV _'%_‘ (n=20) (n=20) (n=15) (n=8) (n=3)
. I # 1.50+0. 84 1.01+£0. 45 0.8+0.37 0.85+0. 21 0.85+0.21 0.85+0. 21
i 4 /Ef M| E 1 A
B I’].%, Wi & A (n=8) (n=8) (n=6) (n=4) (n=2) (n=2)
J7 UKL HE N, BCVA & VE : MNV . 2 BERT A 1% 5 VEGE ;L5 9 1% 24 B8 BCVA L It B R 0 L7 5 — . K0
{ﬁ EAZ % MNV & @1— I}% Note: MNV: macular neovascularization; VEGF: vascular endothelial growth factor; BCVA: best-corrected visual
acuity; —: no data
fIG, Horpr T2 MNV 803
O (£ 4.5),

R3 AEEE MNV EERGEZFAEMAH VEGF i8fr /5 MNV 5 E 2 (x5, pm)
Table 3 Changes in MNV height after different frequencies of postoperative anti-VEGF

2.4 RPFEHHMAK

AR 254 MNV & treatment in patients with different types of MNV (xxs, pm)

i MNV 278 R UNEE BB/ ARIEH 2K UNEE IR/ ARG 4 K UNEEIRR/
AR A HEE 25 40 AR RY - BIT BIT RIT BIT BIT

;Fu*ﬁ 1 /I\JEJ MNV —E} 17 192.70+£142.92 158.75+121.16 197.20+134.51 131.56+106.48 208.25+205.81 125.00+86. 27

(n=21) (n=21) (n=15) (n=9) (n=4) (n=2)

i/ 1

E ]1\1' £J j\j ( 219.42 + 74 248. 65+183.62 220.05+192.92 255.07+172.99 240.38+185.80 384.33+193.20 -

153.74 ). (203.37 =+ (n=20) (n=20) (n=15) (n=8) (n=3)

162. 50 ) pm, % E jﬁ éﬁ T 74 297. 62+225.09 235.88+159.09 200.50+134.17 210.25+127.46 101.00+19.80  110.50+77.07

i+$%;>\<(t:0 845 P= (n=8) (n=8) (n=6) (n=4) (n=2) (n=2)
o Q . VE - MNV . B BERF 4 1L E ; VEGF . L85 19 B2 A K I 7 TR

0. 409) 5 7k EFI i % H 7" Note: MNV: macular neovascularization; VEGF: vascular endothelial growth factor; —: no data

J5 14 H MNV &

(216.81+179.71) pm, B 1 % T A Hi 9 (285.29 = F4 AREBCVA MM X HiH FRSH

210. 54) pm EBHG 2 Y (1=4.356,P<0.001) Table 4 Linear generalized estimating equation analysis of

N v . = . postoperative BCVA
2.5 R AEE A MR 2 AR 2B MNV &

FHFARNG MNV 5 F 2 H L& o

] 3.838  0.719  28.499  <0.001  2.429-5.247

g} H NUERE Tk o =2

. I - MRV %*EPEAEH Ml\fV R R T [ % MNV  -1.293  0.306  17.889  <0.001 —1.893--0.693
ApdEEAGH, ZRAFRITFE X (1=2.579, P= BB
0.023), I # A MNV B EZHFAR P AEEZH A I # MNV  -0.867  0.313 7. 662 0.006 —1.480--0.254
. . N e 3L M, e TBIT K
VEZGAL MNV B2 (H B R R G b Y (o= T

T BCVA B AR IE ML) s MNV : BOBER A= L ; C1 - 845 1X 1)
0.322.0.179, iéj P>0. 05) (%é 6) o Note: ~ BCVA: best-corrected  visual  acuity; MNV: macular

neovascularization; CI: confidence interval

A i BE  WRHEIR WaldX* {8 P1E 95%CI

3 itig
bt 5 [ 0l 010 D 250 R 400 T 1 4 26 R ES AR MNVSEMEMLE LEHTRAM
N . . . Table S Linear generalized estimating equation analysis of
I A A2 DR, T T PRI B B AR R AR NHERY 2 postoperative MNV height
ECE PR T, B2 MRS BRI TR g T R v i ssner

paresy hAa Fu) ~ R ). 25 T
LA S 2 JUIAE N B S WA O AT 495.421 191.874  6.667  0.010 119.348-871. 494
VEGF 3697 B THFFE #0503 & MINV 387 o B [ % MNV -191.129 67.949 7.912  0.005 -324.310-57.949
PR JE 3 P MNV B9 IE R 2 B & WL SR T TRITAK
N P -78. . . . - . -67.

?)ﬁ}éi@ﬁﬁﬁﬁ‘ , Wﬁﬁ'?é‘ﬁ |J__‘ Ij‘] Bﬁ E"J nAMD ‘%{% , Eﬁ;ﬁ;g{v 78.367 74.441 1. 108 0.292 -224.271-67. 535

— NS W el e
AR MNV 2 BUBVE YT 3R WG RI7 50 AN e G, AR TE MV 25 BE 7 25 L5 5 CF - B 5 1% )
m%é—}*ﬁ nAMD/E'\j'T‘ r—_[ VIJ IK:% ‘%'; %‘ff—j‘ﬂﬁﬁg?L /ﬂﬁjﬁ}ﬁ 1 ﬁi Note: MNV: macular neovascularization; CI: confidence interval
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Fx6 APEFHAMAFTHAFRFELE MNV BEFAR
BI/E MNV 5 EZEL % (x+s, pm)
Table 6 Comparison of the difference in MNV height before
and after surgery among patients with different types of
MNYV between the intraoperative non-injection group

and intraoperative injection group (xxs, pm)

20 5 MR % I #

NG E (SR 4 43.50+54.95
A 24l 8 60. 63+97. 35
fH 0.322
P1iH 0.754

20 5 MR %% I #4
Ak 25 4 5 -3.20+59. 06
A g 24 10 63.80+41.24
¢l 2.579
P 0. 023
205 iR %5 I 4

b NG (SRE e 3 87.33+143. 35
A 2 4l 3 105. 00+93. 41
t A 0.179
P1iH 0. 867

TE: (MSEREAS ¢ 4G5 )  MNV . 3BT A= i

Note: (Independent samples ¢-test) MNV: macular neovascularization

B BE V7B AR 4l MINV 2878 3855 R J5 $T VEGF 397
WK BCVA MNV = AL S MNV 43 BUE5C &, Rl
IRIGYT H2 BEHT LA

AHETE 45 B o, MR MNV 28R R E R 5
BCVA FfiEHT VEGE 38 J7 45 U 09 3 hnmi 42 5, 1 B4
TR X AT RE S T AL R A 3R T 8 b
Ak, MIE MNV 285 (0 5% R J5 MNV & B B & Bt
VEGF G745 UK 14 i F F% , T YR 2% 19 MNV &
TR, WNERHLEIRAE, T B MNV B K5 R
A AE SN B VIAR 20 P R R /TR i A A
BT R 25 R B R 25, vl B 5 MNV m T
B G TR MNV B3R Y7 R A X & 4%, 3l 8 5
P B R B AR AR B VI AR OC . RS R BT, T A MNV
BETEPL VEGF 697 J5 M M58 &5 A A At 1 #Y
MNV 8% % MNV A X0 W Hay7 i B A
FepkrE, WFSE R B, A MNV A% 751697 i B b i
PP B A P S JEE 8 e o R R R R X AT B S EOHR
YRV 2%, HAEIRIT o B & i B de st 5 AR
R,

ARBFFREE R o, R ik 2541 & KRG MNV &
FERART 3 TR, RIUIAR P EA P VEGF 1697 A LA
W MNV B ERN . WA R M 3280 VEGF i4
I7 B TEIRIT IS MR 2 R P, T e L )

FH A A B R M T AR A BT VEGF 367
Xt ARG IR kR 2R, AR HE— 2
Xif AR A v 2 41 RN R o 2 4 2 ) 45 7 MINV SR 97 R
J5 MNV & B 2 H A7 500, 45 R o 118 MNV 5 i
ZEE2 MHZEMAER EES, LW, TR
MNV BJE S RPE N W AR R SR 4 M o 1 & )5
SrfE s AR S TR MNV B 78307 i #E
A B2 40 7 0 1R 1 2 R R B B YR T R OR L X
55 H A8 B BRI X 5T VEGF Y87 B RN A 1
AR I L S dek AR Ak AN A R B R e T
MNV 1%k Je e % s 2 AE M . VEGF J& 51 A4 1l B
JC ) O B I T PR, LG A2 AR AR A0 M DR B R 4,
Mg RFE I F o (tumor necrosis factor-o, TNF-a) #1 H
20 4y Z -6 (interleukin-6, [L-6) 2 [14] NERS TN
JiE ]2 W5 1L-6 F1 TNF-o 55 41 A B 1 1) 28 i 23 DA 5%
X A F R o BEORE R AT BE S BUOR 5 R K RE Kk
AT TL-6 F TNF-a VR R A5 R F B9 N S 3,
FE TR T S SN R JRE R R R R AR
P, 454 1T AL MNV B2 AL, R h B & T VEGF
IR AT IL A MNV R 3k 26 3 K, LAl A7 (o e T
A2 I W 16 & R IR 9T T r A T A MNV
BE BB T BT AR, LAGE B H g R Y 5 B AE
AT DL o

ARFTREE R W, H A BEAR G % 8 MNV 8 # Bt
VEGF 167 SR TG 0 3 25 5% iR 45 SR T RE 2 REAC i /)N |
B 7 15F 1) 2 S 3R 97 SR W 25 5 R ) 1 T E — 2B B IE
WFoE F W, 7642 %P1 VEGF JAJ7 ) nAMD B EHh  R)5
TRYT IR 5 T RE Y e A R OC Y Rz
FINFEF R A nAMD EB#F ARG 6 A W, AT
R A G 04 A= 0% T o 2 R s 0 LR AR I 3 A 22 T Bl
FH # A0 A ELRE T 7 1 0 TR G R R R
A Y R TR A MNV 6 3R Y7 AR L LT O
TC B FH M) X — 458 — A R,

A R BR M B . (1) S [l i e B gy
WFFT , T BEAF7E BE £ 43 A5 B | 52 i 285 52 1) — 3L
M WA T R R AR RS MRS (2) BEAR
/b BEUTI AR . (3) KX AN[E BT VEGEF 2591y
JYRGHEAT LR, SR ST I R 2 rputs (RFEAR Bl BT IR
W I B I B 17, #F— B4R nAMD & Jf TN B AR
JG 4T VEGF [FIR YT H#1E

L5 FRTR ,nAMD AIF N REEE 1A MNV &
H ARG BEAE YL VEGF JA 97 590 U 38 s 1% Wk &2 W 4, R
AP VEGF 3697 %t T AL MNV SR IR kK R A
25, AN AL B MNV R 6 AN BT R R B A Bt
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VEGF IGI7 IR N AFTE 2 5. I B8 3F MNV 2871 1)
KN BE T RIS VEGF 187 BIRCR X Tl & A4
WAIRIF & R E TR BA REE Y,

FIBEIZE A 1 R AR 7E R 2

EERMAR T, BP0t B/ A W SR B85 S8 T i
G S L P A VT 5 9K e 4 BT A BR U
S/ 53 BB XSO I 1A 2 FE SR B 5 B B 5 R R B 5T
P S AR P B D B R

2% 3k
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