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Abstract

¢ AIM. To investigate the clinical efficacy of 23G /25G
minimally invasive vitrectomy assisted by intravitreal
injection of Ranibizumab (IVR) in the treatment of severe
proliferative diabetic retinopathy (PDR).

e METHODS.: The respective analysis of 56 eyes of 56
patients with severe PDR treated by minimally invasive
vitrectomy from June 2014 to July 2016 was performed.
Thirty eyes treated by IVR - assisted minimally invasive
vitrectomy as Group A and 26 eyes treated by minimally
invasive vitrectomy only as Group B. IVR (0. bmg/
0.05mL) was performed on the eyes 5-7d before PPV in
Group A. Operative duration, hemorrhage during the
operation, endodiathermy times, incidence of iatrogenic
retinal holes and best corrected visual acuity ( BCVA)
between the two groups were observed. The follow-up
period was 6mo.

¢ RESULTS: The average operation time in Group A was
98.10 = 14. 23min, Group B was 113. 89 +17. 66min, the
difference was statistically significant (t = 3. 703, P =
0.0005). Hemorrhage during the operation was observed
in 6 eyes in Group A (20%) and 14 eyes in Group B
(54% ), the difference was statistically significant ( ¥ =

6.95, P=0.0084). Endodiathermy time in Group A was
significantly less than in Group B (1.30+1.15 vs 2. 73 ¢
1.71; t=3.72, P=0.001). The incidence of iatrogenic
retinal holes was observed in 2 eyes in Group A (7% ) and
7 eyes in Group B (27% ). The difference was statistically
significant (¥ =4.24, P=0.0396) in the two groups. The
BCVA at post-operation 1mo was significantly improved
in comparison with pre - operation, but no significant
difference in the post- operative BCVA between the two
groups (87% vs73%; ¥ =1.630, P=0.202).

e CONCLUSION: Minimally invasive vitrectomy assisted
with the preoperative intravitreal injection of ranibizumab
in the treatment of severe PDR can effectively shorten the
operation time, lessen the incidence of hemorrhage,
endodiathermy time and iatrogenic retinal holes. No
significant difference in the post-operative BCVA between
the two groups.
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B i . 2T 2R BT ( Ranibizamab ) i B £ 01 3% 3 14 1 %1
A (pars plana vitrectomy, PPV ) Jf ¥7 7™ 55 3% A= 4 4 JR 95 AR
R R 95 A% ( proliferative diabetic retinopathy , PDR ) A4 i R
fiﬁ
Fiik  HEEL 2014 -06/2016 -07 IR BE#E12 HAT 23G/25G
TR BRI FAYT 19" & PDR MR 3 56 ] 56 MR I R
GERFHEAT (BB 73 A B ARHT 5 ~ 7d A7 BB AR 5 1 55 7 2R
B $i (intravitreal injection of ranibizumab, IVR, 0. 5mg/
0.05mL) HECAA] PPV # 30 HR4:hy A 41, ¥4 H232 sl
A PPV 26 IR0 B A, Gt A B E RIRF
ARAEEVERFLLIT ] A ot i1 00 A Hhfelt R 8 B2 R
PR D) S B L & A SR AR I B AR IE L 7 (best corrected
visual acuity, BCVA) i92% . ARJ5BETT 6mo,
GER A HBE TR E W WA T B4, A =R f
it aF 7 L (98.10 £ 14. 23min vs 113.89 £17. 66min, ¢ =
3.703,P=0.0005) , ARH A 2 R % 20T
P R A G5 L (20% vs 54% ,x° =6. 95,
P=0.0084) . A ZH 835 A rf P24 Tl B8 O D T
B 41, AL B2 A e 8 (1. 3021, 15 K vs 2. 73+
1 T1R,t=3.72,P=0.001) , AR A 41 BRI
FU?L%ZEE?E@E/"T B4, WAL ERA R FE
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M (7% vs 27% x> =4.24,P=0.0396) . ARJ5 1mo B} A 41
BCVA#ERE BAE, MUK ESR LR ITHEE X
(87% wvs 3% x> =1.630,P=0.202) .
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HE A M OBE PR R A0 IS 9% AE ( proliferative  diabetic
retinopathy , PDR ) 2 M PR FE B 80 E 19 22 I I8 ol 1%
BRI EIARSE H TG 7 ™ & PDR (1 325 ik, (B F R e
FEK, HARAEE 3 AR AR S5 4 I H e AR I & E 1 IR
RS, P E 52 T R &%, I AE B2 AR K BT ((vascular
endothelial growth factor, VEGF) J& 3= L %) 387 A= 1ML %8 T8 i [A
T, W58 K30 PDR H & 1 3% 58 AR s 4 & vk B2 1Y VEGE,
HAE PDR 1Y & A8 AL b %5 = Z4E L, U VEGF 397
PDR H AT E S F 58 1 A8 B R SR T2 — Rl AR 4T
VEGF Fab Bt S sgEHUA AT X 0 F Biiit /N, 5 28 B0
POR]J5 0 A ) 1) 23R i A R A, P P TS AR Y VEGF - A T
Y BE Lk 0 N R 3 A DR I A A T A1 A A A
B, B AT EL Rk R B B A RGA T 5 ik, TR PO B
A M PEGRE BOIGIT Y L AR O S R R W
PR 5Bt i B 0B 3% 58 K U1 EI R (pars plana vitrectomy,
PPV) /Y7 ™ 5 PDR I R RCR A TUS , B I PR 285 SR 4t
HWF,
1 3 RMFE
1.1 3% £ 2014-06/2016-07 7E I B IR BHM2 4T
23G/25G BB BRI E R YT 1™ E PDR & 56 #] 56
HR A PR BB A T [0 P AT, A BB 2 N A IR 12
2 BUBEIRIG AE 4 39 ~ 73 (FF-1 62. 84+5.81) %, Hh 5
33 4 33 HR (59% ) ;4 23 1] 23 R (41% ), HEIRHHSE 7 ~
28 (T34 13.78+2.95)a, AMFFELBEAIG R, HEE
MG R B, He BRIRTT iR A4y R W 4L, W Bt s A s
TR R BRI BB A A PPV A A 41 K 337 s af
B PPV EH A B 4, A 4 B 415 3140 A 30 1] 30 HR Al
26 151 26 R, PRZH AR AT 1 ) W PR S 9 i RN AR 1iT IR
& — gkl g, K22 R G2 L (P>0. 05,
1),
1.2 3%
1.2.1 RETHESE A BEARATYHE AT BCVA IR % |
ZABRKT AT AT BB IR A A B AL 2L R IR K M
B A (FFA) ,£54 PDR Y2 WibnifE, #4E DR 192
Wb iEES T 4 191 L) PDRV ~ VI /™ & PDR, V i}
g HIR JE UL A 10 R T A 16 A R, VW) A s A il 4, 4 4
OB I R AL B B T Ak A R A TE R TR
(BTSRRI EZY AN BT AR ) JCAM s, HEBR 3% 55
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AT JEE AR IAL 52 i MR S AG A7 1Y PDR R, HERR A ™ T4 &
PIPT , AnC LA ZE i A5 2E 7 FE0 T B T R 42 | BE I )
ReStH . FAREIITA BE 0925 I M 28 N RHGI7 45 il 78
8mmol/L AT, —MFE 6 ~ 7. 8mmol/L, X Ifil B 4% | 22 u
B IO MG | I A B D RE B E A R, 2B R &R
7 R RCE G DB D T T I TR
1.2.2 FRAE SBEAHERE, FRABF -28B+E
PR M. (1) T TR ERLPL 3 35 4 B P9 3 . 1 5 i 3d
PhSe/L 22 8 0D B IR WS IR L BE H 3 ~4 WK, RATHUE,
HFEFARENILT, He R IRF AR HERERAE , 26 1 R
S AER RN G5 I 5% ~ 10% TR 3 25 9 48 vk 1 B AR
BB IR BRBAHT 0. 05mL(0. 5mg) ,30 S UESTEF MW )5
PR EL G 4mm HEEFE5 T, AT AT )G 1 EE A DY 5
R B8 AT R AT Sk AR A R i T O ok B
2 BT IR 36kt | 465 FEE 0 1A Uk 2 A B R M SE KA IR Y, G
WA TG ARIR . RIGARSEA T So/L 2 8 TD 5 IR
MR ,EH 3 ~4K,5 ~7d J51T 23G/25G B RS MR E) F-
Ko (2) BB AR FIAR T AR & B0 ER I BH A PR
P, WETEW PN 1:1000 B F AR ZE 0. SmlL, SR EEA H i L
WK, 23G/25G 28 IR R - 40350 — 3 38 B 55 R U] B R
i R TR e 5 M - AL 25 RIS 7 1 N e s LA TR
VIR AT Je B R JE] 0 350 3 B A Rt VBB B8 A iy Bz I, ) o)
) R P BRI 0 Sk A3 U T A i ARG R, TRy
O PR LT A DL, i BR Az, [RI G sk o
LTIV 8 A I R B AR P i B LA Lk i, BT R R
(NP EEs e e VN R S Py B s % VN T e S VU
SR 0 S A 5, ) R K S L I B, ' o st 1A 24
FU A A R R B 2 FL A B 1], R - sS i IR NS
KRB REMIE TS . AR AR U E R AR S 4 & G D)
T, 25 B N VR AT 8 R L SE RN IR Y . AR5 8 A HR =)
TRPLARIATT , B H R0 o I 24 sh AL By 1k 0T 5 5
i, BEIRGURIE SR B AR T 7T S Y S8 5 RS AR A R
T T oMM AR . RS 5 AL A R 24 AT
WSRO BT T B BT IR R A, R G E AR
RN E 5, Wb EE B b T80 M IO 5E , RIS 3 ~ 6mo B
TEH
1.2. 3 MEIEHR  WEIFIC AL E AR MR FAREAES
SEA[E) A T O A AR R R R B R R
AL EAER ARG Tmo MIKE NG, RIGHIVT 6mo,
Biit2E 43 B . K SPSS 13. 0 48 3 8 4k #4748 1 4%
B ORI X ks o, R 4 RS B R FH A ST FEAR o
K5 s THECE R B L TR R R RS, DL P<
0.05 HEFAGIEE L,
2R
2.1 MABRERFMAREER A 4R E 2T B8Rk
TS TR B BBTIA YT I IR RS IE Y, R ok kA
et PRAA A 197 | VR O DO S L HR P S i AR HIR P JR g
GIRRAE, A 2R DY IR FI AR v DL AR ) BT A i
L AR O B A el | K A B R VAR = I N A |
FEHS B 2L A0 P90 JIRE 7 A i 7 444 B I 5 00 ) G 3 s K
AR T B 45 5t T A 2R o B S, L
Wi Z 88 A1,
2.2 MABREZMNEIERMLE (1) FARE A 4F
AREFAE] 2 98. 10 £ 14. 23min, B 204 113. 89 £17. 66min, Fi
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x1 MABREARM—RBRLR

2153 MR %K AR (XES ) PES (54, ) BRI (X £S ,a) IR (X £, mmHg)
A4l 30 60.1 + 8.9 19/11 14.1 £5.5 15.8 + 3.4
B 26 59.9 £7.9 14/12 13.5+3.9 16.8 + 2.4
% 0. 061 0.518 0. 427 1.339

P 0.952 0.472 0.671 0. 186

LA ZH L ORET IVR MBS TR PPV 4H ;B 2H . 3557 Shaliisi i) PPV 4H .

AR ERALH¥5E X (1=3.703,P=0.0005) . (2)K
PRI AR A 4 I 6 HR (20% ), B ZH I 14 HR
(54% ), WA LB EZRAEHRIT¥E L (¥ =6.95,P =
0.0084) , (3) Rl AL EER AL . A AR - F
BEUCE1.30=1. 15 ;B AR P2l L ek £ 2. 73+
LTI, A EESHESEIT¥E X (1=3.72,P=
0.001), (4)EHEMEIPIIEAFL AR AR A 4B
TR AL A A 2 HR (7% ) B 20 A Hp B 5 00 XA fi 234 £,
B THR(27% ) , PR 2ZE R A G5 L ( =4. 24,
P=0.0396) .

2.3WABREREMARSEMNILER ARJ5 lmo IR
TEAL 1 (best corrected visual acuity, BCVA) R Ik =N
T UATEIR AT/ F3h LA R BRI i, A A 26
HR(87% ) B RFIM S #27, B 414 19 HR (73% ) #L )1
ELEWARK2ZES LHRITFE X ()Y =1.630, P =
0.202) .

3 iTig

PDR H1 -l L85 5 % 5 S5O0 0 JIsE ke o, sk 4, 15 3 —
FANAERK T =, Hod s 58 1) VEGF 7685 IR 9L )
JESR AR () 2 T R i F LR, VEGF J& 35 %2 5 A i 4
TE R F, e e BE 1 VEGF S 38540 1) B A 1 % A6 i, 48
TNEAN LA U , Bl PR s 1 28 BEAK B | 2F 4 1 g A= | 5
SR I B AR AL | 2 A O R R S A ™ R O R, il
Wi PRI BT 1 A, BB D) E) R R H R —
AT RIR YT B, AR 0 S B2V R B BB A B, %1 B A0
DR ST 0 A L 338 A R i ok T 00 ) B g 2 i, ) I 3kt B
X R O B A AL ARADE 473 , s SO ) IS 8L R k11 4 o
PHTF AR RN A ™ E TR I B AE , DT T A B
R TFAREE, REFARLM, FEE PSR TFREA M2
RIS B etk | ™ F A PDR B3 F ARG O TS
FRE) 0 O B B R DI HI AR & B RTIA YT ™ & PDR
B Bk, O BY FFERES B, L) O B s /N 46 06 T
FAREF], ARG HAE RN, KRR T FARIFRIE, 15
TFARBINRD BB A AT St % XU A
HEFRIFLAE, TR,

Pt VEGF {97 PDR HETE BCAWFFE S, BRI
P& —Fh AJEPL VEGF Fab Be i sg Bediihk , A M1
/I by % a7 1 — 0 ) B e i A A ) ) P o3 0 A R
AL VEGF-A V.Y BH 11 1fi % P Bz i 386 A ol %
WA B, 0 A i AR, 23R B E m R ) IR
BE 2R Ry 5235 BT VEGF 2590, O 8 e B A 2%
BITRYT 5 12 B T R P AR il A e iR L
BR PR B R T R N A A 2 X B T TR FiR)Y
S A I A R, B T A s e kB MR PR 7 24 0k B
I L 25 W0k B RS R YT B, X E JR v i 3 sl 1
PDR A V758" . H R A T B B 04 s 1 585 BR 2R BT

B PDR BE B R TF- AR PR AT 0 b F AR I A AE 1 45 32 6 1
FLZ N FH T PDR BT A N (0 3 8 Mk s 1 ) e
FERF AR A 4018, 45 25 5 F R (8] b st fal i 48, n]
RS VBT VEGF BIAME FIARHE 72 43, 3 A 1l 8 Mk AT R
5 6] o ST IV 3K ] R e S 2 A 4 i RS LAkt 88 Wi, AT
SR A2 hr A BB . El-Sabagh %1 A 58 & BE,
PDR H 3% BB A I 13 24 )5 10d 39 58 55 vp 3% il 27 4 0 45
A TR RsE I B, ME AR Sd, 90 B A i 4
A R S S ~7d 1T PPV AR ELE
A B BB AT 00 g A0 o B A I A, R s i A D, SUR 2
JIEE £ 2k 34 A R0 A0 0 B B . Shen SN R 2 S
5 ~TdREAETFAREHL, KL, A 53 5 858 15 25 B LR R
i 5 ~7d.

AHFFE H IVR BEBIGE PPV 41 3% B8 R 16 v 55 7 Bk o
PUGATBEES R TFA, A v UL AL I 37 A i A8 1 4 A 98, 350
G3B AR L AT Ak 2540, R e BRI % RN B 22 7 1 A
Do i 25, AR e RS 4 5 0 T =2 T e [ B 25 5 )
BEYIR ., WAL B S R U E) F R R 2 & &
I, {5 IVR B A PPV 4A A 1A 6 HR (209% ) 5 Hdi
B PPV 2R H I 14 HR (54% ) , 5.4 i 81 PPV 4% He
IVR % Bh 3 &) PPV 4 i1 B B 082> (x° = 6.95, P =
0.0084) , H i1l Z fig A 1745 1k, AR IVR B 08 PPV
2 H B Ol T B B i B PPV 2 AR o S 1 68 P s i vk
B> (0=3.72,P=0.001), 1 H IVR % B i3 €1
PPV 41 P2 V5 40 090 58 4L A & A R A B i) PPV 21
WA (Y =4.24,P=0.0396) , T B2ty T A= 45 I
FR R S A AR SR A LA R B S R ) R 3 R
JE TR, SR P M AR, ] 2 S B o A v I VR AL I
e R NS o oS = B S /L ] L L i N
AR PN S Dt 8 USRS | xS A R (AR B R A
Ao AR AR B I i AR, R RS JE T F AR ], A%
S5 9L TVR HBh i8] PPV 41 0T B 8 45 J - R k], B4 e
BESAS I X (1=3.703,P=0.0005) , BiEM T X
A EPAMARFZEIA AT BB A D) ) TR iR B
ISR ST VEGE 25913497 PDR, Rl A3 85 40 6 F AR B
[ AR AR H I U TR R R & A S AT ik
GEIR—E, AN, A B A ARG A B, P4 AR
HF ARG BCVA B8 AT & 23, BLBH PPV fEf% B B
e ™ E# PDR BR A9 HL J1, IVR 5B 6L E] PPV 4IRS
BCVA k383 B s T4l 8 PPV 2 (R P4 Lk Tt
EXS . HTIEFINK PDR ARG 8 ot AR 55
TR BT T S0 ] HR A 035 T B, A AT i A 3 3 1 ol
RO W8T AR I i S DR I 40 1) B A 2 22 i R
FA L HBI R T AR P AW wp U, R S BR T
PR o ) BR R BT, TR PR BT PO AR, RIS T L
VEGF MFEH , i 5k A7/ 5 38 4 19 75 R B AE F RS 1mo
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ARV L2 AP LAl [Tt vl BB 5 AT A R AR
EREAAKR,

Zf LRl AT FE A R R, M PDR U ) B
PRDIF B T AR AT BT A Js 2 24 78 B B T ] Ak TR
B AR H ot P S 246 0 T AR N [R] , 9ol T2 AR I S )
St NI e TR R — A R B T B
HEE S e ) TR ML 75 BT AR 22 Pl R
BEHLX B 2 — 2B 05
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