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Abstract

e AIM. To investigate the risk factors associated with
neovascular glaucoma (NVG) after pars plana vitrectomy
(PPV) for proliferative diabetic retinopathy (PDR).

e METHODS: The PDR patients who received 23G PPV
treatment at Shenyang He Eye Specialist Hospital from
October 2015 to September 2020 and were followed up for
at least 12mo with complete data were retrospectively
collected. The patients were divided into two groups
according to the occurrence of NVG during follow-up. The
preoperative and intraoperative variables between two
groups were compared. The cumulative hazard ratio for
NVG was evaluated.

¢ RESULTS: A total of 151 PDR patients (169 eyes) with a
mean follow-up of 18.07£12.55 (1~79) mo were included,
of which 30 (17.8%) eyes developed NVG, the mean time
of occurrence was 6.27+4.01 (1~17) mo, and 50% (15
eyes) of NVG occurred within 5mo after vitrectomy. The
cumulative hazard ratios of NVG at postoperative 3, 6 and
12mo were 4. 8%, 12. 6% and 18. 1%, respectively.
Multivariate logistic regression analysis showed that
preoperative best corrected visual acuity ( OR = 3. 077,
95%ClI. 1.203~7.869, P=0.019), preoperative iris rubeosis
(OR=7.897, 95% CI. 1.313~ 47.498, P = 0.024), and
contralateral NVG ( OR=22.108, 95%CI. 1.562~312.861, P=
0.022) were risk factors with the occurrence of NVG, while
the number of intraoperative retinal laser
photocoagulation (OR=10.772, 95% CI. 0.666 ~ 0.893, P=
0.001) was the protective factor with the occurrence
of NVG.

¢ CONCLUSIONS: The incidence of NVG in PDR eyes after
PPV was 17.8%, of which 50% occurred within 5mo after
surgery. PDR eyes with poor baseline visual acuity, iris
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rubeosis, and contralateral NVG are prone to
postoperative NVG, and sufficient intraoperative retinal
laser photocoagulation has a certain protective effect. PDR
eyes after PPV should be closely followed up for 1a.
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F IR 9% ( diabetesmellitus, DM) J& —F 2Bk 2 AT
18 PR 95 , 2021 4F 2 BR B R 10.5% ', #E Tk
Foak 12, 4% R PR i AL OB % AE ( diabetic
retinopathy, DR) J& DM [ 2 & GEZ — , & TAE AR
Tk EEFEF , 2020 48, 42 BR DR A9 B0 £ 298
1.031Z, Wi 51 2045 4F45 38 55 1.605 42", 38 A= P B R
I3 I8 I 5955 78 ( proliferative diabetic retinopathy, PDR ) J&
DR P2, 5 DM ARER 6% , DR AR 17% ",
Iﬂi%ﬁ£@]§ﬂ*(pars plana vitrectomy, PPV) Zi577 PDR 1Y
FEE Ty, AT LA 6 3 B A AR AL e o3k 400 P B4 B 4 i
EEN SR AN TE: = i1 By = R I R Ve o K= R Nl
HE (neovascular glaucoma, NVG) & PDR B PPV RJGH
LB —Ff e SR RRE  METR FLR LA e FERE AR
HIRFFE4RE o, PDR S PPV R NVG K ER K 6% ~
23.6% ", ABFFHGHE—LIPAG PPV AT PDR JS NVG
S A SR AROXURSE  Ta] Bsf 43 B LA G JRURS: A 3%
1 M RFFTE
1TAXE  WBEDRSY, 1 2015-10/2020-09 75 L FH
il FRHRBEER Be 4T 23G PPV {fiJ7 (9 PDR S 151 4] 169
MR, ZIARRUE: (1) WK PPV FK; (2) PPV RJF BV &
/B 12mo BZEAR G 12mo WA NVG, (3)PDR 17 PPV
TOUA I S UEA G T )b PR PR 199 JBE 5 722 Wik PR 1297 46 7
(2014) )" o HEBRBRHE (1) 55 D1 BRI SE 4 5 (2) BEAE TS
S HR g s, Bl & 28 HR R (intraocular pressure, IOP) >
21mmHg; (3) Bk PDR &hJoH At 35 55 AL I 0505 5 (4) AR
S 0 S i 50 A2 A, NVG 2 Wb 1 A 0T B/ 5% 5
FAUAHG AT UWLE AR A H TOP > 21mmHg ™' ARBFRAF A
MR 7R SE I 5 ) T RISk B Ae] G HRB B2 B A8 B 22 B 254t
T A B AT E RS S
1.2 773k 16 PPV RATIEA 61 R 3~5d 1734 6 7
Ui & M Bz A K I F (vascular endothelial growth factors,
VEGF) 254 (BB T FRAA P ) 0.05mL , A o 41 48
4 R AR T AT B R I T G HT VEGE 259 BT
BEGH ST (o FH R 198 SR AT % DRV IR VA T 28 1 PR 1, 2% K] 22
RIHA0.5% 15 LA 25 LUl & 4mL AT BRI R . TTHR G
J& BRI A8 236 PURE =@ E ST 1
FERETLA TP RE LI, A7 A SR AR I3, VR IS B
PRIBEES , DTBR R 20 B B A | 55 A 28 4 1L RS D 4 0
VIR, DI ZE L, B N A TR0 I O B , AR 38 AR 41 A8 5 IR
MRS BAT e B B AR I LSS ) (RE il L CLF AR
T-0n] WS 2 4% ] B 4 5 LRI 1 3 41, 25 I T 2 i R
TSR 2mL, oA w R R . ARAE IR N IH W46 3 B E R
JE AL (R C,F S FEAR IR T AL, P A v 5 e T |-

), A 133 IRARTEG AT H BT AR, PPV BT H
PN B P LA N T R AE AR | 2 R 8 o A o
JRZNN S 174 v BE SN B I 2 7. T B & o ) P~ < 0
FLACIE B R AR 1/ A W Bk e o, PR AR R AN
TR P AR D) O, S 18 IRTEAR 25 1 F- R4
PG AT B 38 4 s R 6 3 Bk B BT sl B AP 3 0.05mL, AR5
WA R BT IR W (qid, 7d) (TR IR JE A TR TR
(q4h,7d;qid,7d;bid, 7d ;q.d, 7d) %A IR AT H0RGE K i
RIIE'S A FARYH 3 ARG PPV FARZK M
FEREEATER,

B3t 254007 R FH SPSS25.0 B4 X BUHE AT 430 BT, 4
BIEB IR ERL X +s F27%, 410H) H e % H il sr
FEA ¢ K35 AR IE R G R SR DL M (P, P,y) TR,
2 18] L8R H Mann—Whitney U IS5 . 11 ECFORILA
AR I | 2 18] 22 S 1k o A R R D R s, WA <5 B, R
FH Fisher FEBARITS . WAL 0 2 RN T EPAZL
PRI 22 32 5 [T I 438, 4 S ) 32 25 i VR 0 8 NVG kAR
FRRH DG XU [ 22, AR A 22 PR 2 43 45 AL s o7 T A8 7
*H Kaplan—Meier K METEAE PPV R )5 NVG £ 4
B EFRXK . A P<0.05 A2 R AE G ¥ X,
28R
21 MANBE—MER MARE 151 HI¥ R 2 BBER
s, Horh 55 89 9] 99 B, 4 62 5] 70 HR , 4E % 24 ~ 76 (SF- 2
51.7+11.4) % SEIBETD I E] 18.07+12.55(1~79) mo, B
VA& AR NVG 30 R (17.8%) , KRG NVG -2 % A i a]
4 6.27+4.01(1~17) mo; AR &4 NVG 139 R (82.2%)
22 MAREREKAREEE NVC HHBE AR RLAEK
BCVA(LogMAR) 2325 THE NVC 41, Z R A G122 E X
(1.83+0.60 vs1.58+0.58,P=0.038;1.96+0.83 vs 0.79+
0.65,P<0.001) , NVG IARFIA UL LT A XFMIRA NVG
AR PREMIEFTIRE 2 FH4E NVG 41, 22 7 A Gt
B X (13.3% vs 2.2% ,P=0.020;10% vs 0.7% ,P =0.018;
83.3% vs 55.4%, P=0.010) , NVG 41 A 40 W 5 3 %5
R TFHE NVG 4, 256 505 L (696 +389 vs
986+479 k&, P=0.002) , W% 1,

2.3 K EAXIZBIEE TS PPV ;547 PDR /5 NVG £ 4R
BMEZR ZHERZHMHESH LM RE BCVA
(LogMAR) (OR=3.077,95% CI:1.203~7.869,P=0.019) .
AT IR % A= NVG ( OR = 22.108,95% CI. 1.562 ~
312.861,P=0.022) ARHFUT AL AE (OR =7.897,95% CI.
1.313~47.498,P=0.024) ZARJ5 NVG KAEMERH R ; R
R R RO B R (OR = 0.772,95% C1:0.666 ~ 0.893, P =
0.001) JEARJG NVG BAEMBRITHE(F£2),

2.4 BT TRMAEED AR 2 2R [0 09 43 A S 1
PR 2246 Nomogram Hi £ i 7 B 0 6 T RR (&1 1A)
AT HEE DL S ROC. 28 10 I ASE 75 1) affe o 4 | 22 il ke 5
M2 PP B R A I R Rk o o B BT s S B il 4 5 2R AR
P A% B SE A — B (] 1B) s AR HUN AL iR 4 (AUC =
0.864, €] 1C) ; L3R Hh 4 /A1 i 7m >4 B {EAE 2R 0~ 75% B
BA RAFAIE RS (E 1D)

2.5 PPV 497 PDR & % NVG I EFRMBE L Kaplan-
Meier 4= 7743 M7 1 28 8. 7% 50% 19 NVG & 4= 7E PPV K5
Smo N, RJF 3.6.12mo NVG % 4= iy E ARG HL 43 9] A
4.8% 12.6% 18.1% (18 2) .
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A5 i NVG 4H (28 i 30 i}) JENVG 4 (123 139 HR)  FiHE P
5B (1, %) 1.961 0.161
B 19(67.9) 70(56.9)
i 9(32.1) 53(43.1)
AR (X£S %) 49.70+12.13 52.17+11.23 -1.08 0.283
1= I 52 (44, % ) 18(64.3) 63(51.2) 1.666 0.197
Wi PRI AH
ARG (X %S, mo) 129.53+85.97 131.21+79.38 -0.110 0.912
TSR E (B, %) 21(75.0) 93(75.6) 0.181 0.670
25 B MUAHE [ M(P,s , Pos ) ,mmol/L] 8.01(5.08,9.53) 7.07(5.82,8.80) 2004.5 0.740"
BHLIMLT T A M( Py, Pos) , % ] 7.20(6.00,7.73) 7.10(6.10,8.10) 2006.5 0.747°
A JE 1L
AR S M( Py, Pos) ,x10°/ L] 5.74(4.90,6.70) 6.42(5.26,7.64) 1795.5 0.234"
I/ (XS, x10° /L) 248.10+78.43 245.89+69.69 0.154 0.878
FR R AN M(Pys , Pyg) ,x10° /L] 3.72(3.16,4.45) 3.96(3.22,4.93) 1861.5 0.358"
WELA B M( Py, Pys) ,x10°/pL] 1.61(1.25,1.97) 1.79(1.34,2.12) 1835.5 0.305
AR M( Py, P,g) ,x10°/pL] 0.37(0.28,0.50) 0.41(0.34,0.51) 1963.5 0.226"
HDL[ M( P, ,P,5) ,mg/dL] 1.32(1.10,1.49) 1.34(1.12,1.58) 1905.5 0.460°
LDL[ M(P,,P;5) ,mg/dL] 3.00(2.55,4.05) 3.09(2.40,3.99) 1941 0.553"
PLR[ M( Py ,P.5) ] 143.48(112.92,197.15) 141.38(112.34,175.83) 1980 0.666°
MHR[ M( P, ,P.;) ] 0.27(0.23,0.45) 0.31(0.24,0.41) 1963.5 0.617°
NLR[ M (P, ,P,5) ] 2.45(1.77,3.36) 2.37(1.71,3.31) 1955 0.593*
/N BCVA(fciS,LogMAR) 1.83+0.60 1.58+0.58 2.094 0.038
KR BCVA(X %S, LogMAR) 1.96+0.83 0.79+0.65 8.446 <0.01
AT IOP (XS, mmHg) 16.37£2.01 16.13£2.54 1.818 0.072
AHTXFMIAR &4 NVG (1], %) 3(10.7) 1(0.8) 0.018"
AR LA (R, %) 4(13.3) 3(2.2) 0.020"
ARETBEF AT (AR , %) 28(93.3) 135(97.1) 0.289"
AT A P A X B S (TR, % ) 12(40.0) 57(41.0) 0.010 0.919
ARHTHL VEGF 1877 (BR , %) 0.472 0.492
TR 9(30.0) 26(18.7)
FREAIP 7(23.3) 19(13.7)
BAEBENEFAR R, %) 25(83.3) 108(77.7) 0.467 0.494
B T (IR, %) 9.158 0.010
A 3(10.0) 17(12.2)
e 25(83.3) 77(55.4)
C,Fs 2(6.7) 45(32.4)
AP VEGF 1897 (IR, %) 0.632 0.427
TR 3(10.0) 9(6.5)
FREMITE 1(3.3) 5(3.6)
A O (X £s, %) 696+389 986+479 -3.103 0.002
Bt 75 ] (mo ) 6.27+4.01 20.63+12.31 -6.307 <0.01

4 :a: Mann—Whitney U K% ;b Fisher K348 . HDL. =% NS E H ; LDL K% EEAG 8 s NLR : A P07 40 B/ bk 4 40 e HCAB  MHR ; 5542%

AL/ 15 % B R 2R 1 LG (B ; PLR - 1/ MR/ I EL 4T LR A

K2 ZEAXBH\EMMASH PPV 4T PDR G NVG £ &K EE

Af i B PR ifE R X2 P OR(95%CI)
RHT BCVA( LogMAR) 1.124 0.479 5.503 0.019 3.077(1.203~7.869)
ARFTXHMER & A= NVG 3.096 1.352 5.244 0.022 22.108(1.562~312.861)
P NCILAN e Ry 2.066 0.915 5.095 0.024 7.897(1.313~47.498)
BN RYEN R

A - - - - 1.000

Tk 0.561 0.807 0.483 0.487 1.752(0.360~8.513)

C,F, -1.604 1.112 2.080 0.149 0.201(0.023~1.779)
AR R ) O A -0.259 0.075 12.018 0.001 0.772(0.666~0.893)
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2.6 HLAEEETHIE BCVA LB NVG 4H B AR K by
A BCVA (LogMAR ) #1428 B FRAIC, 25 57 R4 1 H 24 X
(1.96+0.83 vs 1.83+0.60,:=0.69,P=0.49) ;JF NVG H &
FARWBHEIT BCVA (LogMAR) 8RR FT ] i, 274
it X (0.79+0.65 vs 1.58+0.58 ,:=10.72,P<0.001) ,
3iTie

TEAWFZE -2 Bt 17 6] 18.07+12.55(1~79) mo F{ W
g PDR 47 PPV JAYT G NVG B kKB R Ky 17.8% , 5 %
R — eI 25 5 — 50" 7E Kwon 45 A58 1, NVG
B34 % A A PPV RS 5.846.9mo,73.3% ) NVG &
HAE PPV ARG 6mo N, T2 BN BHFFE I, 71.4% B 3%
NVG %7 PPV RJF 3~6mo, FEABIFEH  NVG ) F-H)
KAEIN 6.27+4.01(1~17) mo,50% H# NVG kK A 7F
ARJG Smo W, 5 Z Hi r i OB IE 45 S — 3, BLAh, ARG
5% 3 Kaplan—Meier 2= 77 [ 26 53 B & 3, NVG #E PPV R

Ji 3.6, 12mo KAz 1 R FRURU: LU 328 i 55 (535010 4.8% |
12.6% 1 18.1% ) , i PPV i4Y7 PDR J&F &/ % V) b 1
la, Fif 6mo JL N HE L,

Wil B AR U AN AR 19 & e PPV AT PDR (1)
AT S BNES, AR JF 0 AT e,/
TEAME S, PPV ARG % 2 NVG 1) PDR IR 2K - 1
BCVA 21 TR, X UL NVG 23X 0 2y fil 7= 28 ™ S 4 4
KT NVG fal MR ABFFEEZL KR B 534 A 8,
AR BCVA 22 A7 AE ML B 2128 AR % 71 NVG & NVG
RAMfER R JCHARRTX IR NVG (116 K 7 £ ik
22 % T A AT PR 218 Y fe B R AGK 7 A AR )
ZZ (14 PDR HR—foa i 5O F— 6 iy BEAE 7S 2 I PDR 9
HEFR SR VEGF ¥ B 52 EAHSC™ IR VEGF Vi B (138
I NVG K 2B Y UBSE ™ T 58 2148 % 5 7 B i 3
il B U™ T IR N VEGE MR B H s B AE IS € 281 Br
S IE TR FEAYIR N RAEA B VEGF B2 i st ix
— R P 55 AR A IR HI AT AT AR S RS NVG
T S S B i B NG L e RGP e N P o NG B3
PEATHL VEGF 25y 3 (A s i iR o7, A8 H ] L AE J 4
PR T IR OR A= 1A H 2 7E A LSS i OO B s
NVG kA, —HR%& A NVG $ 7 FLHR P ey B fe i ke 4
K VEGF ¥ BE T, 5 7 LR g 2L A= 3 v B [m) 4k | 3
WBEE T 5 — IR A SRl

A1 JET LAY 2 A s P A0 455 11 4 M 4 i o
A i /0N B B AN R 5 BE A 2R M (high — density
lipoprotein , HDL,) SREE IR H ( low —density lipoprotein,
LDL) , 11 Hr 4 Kz 40 /9% I 40 B L6 {E ( neutrophil to
lymphocyte ratio, NLR ) | L% 4l it/ =5 % B fig 85 11 Lb (B
(monocyte to high—density lipoprotein ratio, MHR) 0 Ifi./]>
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A/ Ik B 2 B 1L {8 ( platelet to lymphocyte ratio, PLR) W
FHF 5 4 /i A% 4 AR 56 B0 19 b7 id 7 . Zhang
SER L NLR TH s B m T A0 ) B b g ik B 2E 4k &
NVG B . 7 FAT] Z 1 9 4T 58 0 % B NLR | PLR J%
MHR 5549 o 15 5 fk / 3 K BEL 26 i B A O, 2 ¥ 1 B A= W b
e ARSI & B PDR B AR T NLR PLR
J MHR 5 PPV RJ5 NVG i % A= A &, UL B AH XS T
VEGF , RAE 76 H i nl BEA 5 = S AR HT, (5 i 7 i — 28
W

MBSO EERE IR #E NPDR & PDR By 25
B, A0 I IO 1 o BRI 388 o R e, DX 3R g 40 Y
0 2R b Bz e ST IRz 45 1 ek R L o 2 ) ST A, [ Pt
TR RE R SR Dl R IR I 1 ke SRR 2, DA T A A T
VEGF 7= A1  Z2 K 3 [l I3 53 4 B v 5843 B 1 )
BEROEILHBERT AR S5 NVG 1% 242, B4 i 100 % %
o, K KU AR 29 30%

ABIFEA — LS BRAE « (1) Frbe i [l B F 5
A RE A7 AE— 7 MR AN R PR Al oy, [R] N iofe = L 190 A3 3 9
Pl A58 R o i A 1A 3R BRI L ) o A A R R
ARG B W AT HOCIE A6 A EAT SR A2 B2 VT Al 5 (2) D
ANBUREAS BT R BOAS RAT — E B 25 BB SETE
PDR HR PPV AJS B KIIBEVT P A T NVG KRR
FARRE L, A i3 e BT AR OC 19 16 16 R 3R (R Al BCVA
B MARLLAS XHIR & A NVG) K AAf4r A 3R (58 2 19
WO G EE ) o B a, @ PDR 47 PPV JRYT )5 5 % Y
Btiii 1a IWEE NVG B9 AL
SE 3k
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