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HBE. a4 LB E R E R4 (medical sodium hyaluronate, HA ) #=-F#7 2k % i& ( balance salt solution, BSS) £ 3% 74 P 42 &
JRAL W 5% % ( proliferative diabetic retinopathy, PDR) # 4] 3% 354K 5 K ( minimally invasive vitreorentinal surgery, MIVS) ¥
BREARP AR B AT AT Yot Fk  GRMAT BRI, A PDR B F 4061 40 R AR LT ALEAKE T
(vascular endothelial growth factor, VEGF) 25 44 81 69 MIVS 657 , ¥R F £ =¥ &4 2 4 HA 40(20 #] 20 i%) .BSS
Z0.(20 91 20 BR ), FEZA AR P 4 5] 5 A HA A= BSS $RAFFIRAKIZE , 54 T AT ARG 1.7.30 d 478 & & 5% 36 4 F & (ocular sur-
face disease index, OSDI) | JE4Z A P78 B A% 2L 8 18] ( non-invasive tear break-up time, NITBUT) | A& &k /8 i& 4~k 3X 3 ( Schirmer
Itest, STt). /AR K% & (corneal fluorescein staining, CFS) & K P /i BLi& o a9l Fe 3245 0 4% OSDI 4874 )b i, R
J &A1) & HA 4146 F BSS £1( P,,=0.001.P,,<0.001 Py, =0.001) ; 41 A 4k HA 21K 1 d 5 R 3T 24 (P,,,,<0.001)
ARJE 30 d £ F ARAT(Pyypzeg =0.002) ,BSS ZLARJE 1d.7 d 2 ARAT X M ( Ppggyq<0.001 Pg,y<0.001) . S 162 2848 A sb4 ) HA 48,
BSS WA 1.7 d BAM 23 ( Py <0.001, Py <0.001 . Pygsyy <0.001 Pygsry <0.001) , HA 28 R & 30 d # F A AT ( Pryaga <
0.001) , NITBUT 418 }b#k , KJ& 7 d HA 2045 T BSS 20 ( P,,<0.001) ;28 A b2k  HA 20 BSS 41 K5 7 d.30 d &R R4739 % 4
(Prnra<0.001 Pyipsoy = 0.027  Pysra<0.001 , Pygsng =<0.001) . CFS ZL1 Wi, K5 1 d HA 4146 F BSS 41(P,,<0.001) ;41 #1 &
£ HA 41 BSS Z1KJE 1.7 d AR Z M (Pyypyy<0.001 Py <0.001 Py, <0.001 Py, <0.001) , BSS 28K & 30 d 3 R #7475 %
FA(Ppsgrog =0.024) . R ¥ #2508 B HA 2045 F BSS Z1(P=0.038) , £+ (237 MAERRALI 7 T A4 sk F R &
J R B P R EBR AN AR P IR R, T AR B T ORI IR A AR 3 A R P 6 TTALNE 4 42 K UG B M BBt )
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Abstract : Objective To evaluate the protective effect of the ocular surface of medical sodium hyaluronate (HA) and balanced salt
solution (BSS) in patients with proliferative diabetic retinopathy ( PDR) performing minimally invasive vitreorentinal surgery
(MIVS). Methods A retrospective case-controlled study was designed. Forty patients (40 eyes) with PDR performed with anti-
vascular endothelial growth factor-assisted MIVS surgery were enrolled in this study, randomly divided into the HA group [ 20 cases
(20 eyes) ] and the BSS group [ 20 cases (20 eyes) |. During surgery, HA and BSS were applied to keep the ocular surface moist
according to grouping. Ocular surface disease index (OSDI), Schirmer I test (S It), non-invasive tear film break-up time (NIT-
BUT), corneal fluorescein staining ( CFS) and corneal transparency during the surgery were performed preoperatively and at 1, 7
and 30 days postoperatively. Results The OSDI of the HA group was superior to that of the BSS group at all postoperative time
points (P,,=0.001,P,,<0.001 P,,,=0.001). Intragroup comparison showed that the HA group was more damaged 1 day after sur-
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gery than preoperative ( Py,,,<0.001), and 30 days after surgery was better than preoperative ( Py,;, =0.002), and the BSS group
was more damaged 1 day and 7 days after surgery than preoperative ( Pgg,;<0.001, Py, <0.001). Intragroup comparison in the
S It 2 group showed that the damage in the HA group and the BSS group was worse than preoperative ( Py,,,<0.001, Py,,,<0.001,
Ppss1a<0.001, Pp,;<0.001) , and damage in the HA group was better than preoperative ( Py ,40,<0.001). Compared to the NITBUT
group, the 7d HA group was better than the BSS group ( P,,<0.001). Intragroup comparison showed that the damage to the HA
group and the BSS group was greater at 7 and 30 days postoperatively than preoperatively ( Py,,q<0.001, Py =0.027, Ppggq<
0.001, Pyges0 =<0.001). Among the CFS groups, the HA group was better than the BSS group on 1d postoperatively (P, ,<0.001).
Intragroup comparison showed that the damage in the HA group and the BSS group was greater than before the operation ( Py, <
0.001, Py,,4<0.001, Ppe;<0.001, Pgye,;<0.001), and the damage in the BSS group was still greater than before the operation and
30 days after the operation ( Pygg0, = 0.024 ). Intraoperative corneal transparency in the HA group was better than that in the BSS
group (P=0.038). Conclusion Compared to BSS, HA has better protection of the ocular surface during MIVS in patients with
PDR, remains the corneal transparency during surgery and shortens the repair time of the ocular surface tissue after surgery.
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PDR 7% 40 f] 40 R B0 A AR 5T, SR IR AL

B R PR B 5 BE A% W B PR £ ( medical sodi-
um hyaluronate, HA ) ZH FI-F fif £ % ¥ ( balance salt
solution, BSS) 41, &£ 45 20 ] 20 MR, HR AR Ry
SRR Z &, RG], A 450 0 HA
F1 BSS PREFHR RN . HA 21 A HoKs i85 B o R M ek
JBE (4, T EAR R B ak i 256 IR A R IR PR )
H S5 BN 1) 001 5) 78 55 A T b e I FA R 2% |
B, 81 ~2 7 BSS W, 737 W BT R AN BRI 78 53 7K ALK
BSS ZH A F 1] 18 [ £ JIE 3 1% 1 BSS & (Alcon 23
AL HA S BRI HR, 2 EE R
& IS i 21 7.0 mmol/L LLR &S5 2 h MR il 2]
11.0 mmol/L DL K, Ml 160/100 mmHg (1 mmHg =
0.133 kPa) AF ,HbAlc £ T 8% .
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VEGF 254 (B BREPTIR A 55K 0.5 mg, B 1) 3%
WIAREESA,3~5d[ 1 (3.78+0.83)d] J5 17
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HA A 5 S fa R b e 3920 33 55 HA |, BSS 41
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fsdr & N T AR A A /), S5 E ) o F ARG ARl
FH 1070 252k 2 A MY 0 1 &R, 7~0 T lkgE Lk o
BUURE BRGSO, BT AREFHE (P=0.880>
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XFARBRARRAT LA A2, K6 A 7 758 = 20 i)

AT HE AT R UL TARATRARIGEE 1d.7d,
30 d | [F]—BRIM7E A — 4 A = B R . R4E
I 5 AL F5 R 22 95 5 45 £ i 3% (ocular surface disease
index, OSDI) . dE{& A 4 7H i m% 24 B [A] ( non-inva-
sive tear break-up times, NIBUT) . FL Al {H & 43 b ik
4% (Schirmer [ test, S It) fAMEZEEZRE YL ( corne-
al fluorescein staining, CFS) , F&FARE] A F 4T
FORE I W RE (Al . B A .0 G &
FAMGEN] IR NGRS RE v W, 1 9. M IR R TR
WU BRSNS (B RE R IS M AL 2%, i KRS T
Filbo 29 MALGBER A, 5 AIRERIEET,
MRS . 3 2. B2 I BB 66, X B AN
o 4 BB L5
1.3 SitFEaE

IS FH SPSS 27.0 B4, ASHIFFEA I M 2 AR i |
PERL, LA M( Py, Pos) 3, R X K56 5 8 PR 9 I
& KHij PDR #fi21} [E] , F- AR B OSDI NITBUT ,
S 1t,CFS & W ki 5 IEA 50, & Levene K 0 7 2%
55, VA xxs Foon, Hopn =00k H PR ST HEAS ¢ R g,
AR EARAE T AT AN [7] Bsf (1) 5045 00 228 A B AR
2557 LR FH B 2 0 H BB 7 25 40 BT, 2 LA
K H LSD (least-significant difference ) % ; 5 F A b
FEARTIT AR A TR DA R | 400 I8 B A0 R B | o3 )
FE VA M( Py, Pos)3Row, R A 7 BRI BRAIRS 5
P, K KifE «=0.05,

2 & B

21 MWARBARPFERXTEE

PR H I PE R (P =0.527) 4B (P=0.996) .
BEPRI 5 7 (P = 0.747) R Hif PDR i i2 I} [A] (P =
0.792) . ARIEIR AR ( Emery SotRAAHE 2 43 S b v
S39%) (P=0.718) LI BERGAE FERE (P =0.277) X
I, 2R RG I #E X (P>0.05), k1, R
PRAUE R 4 452 15, TG BR 25 155 0 24 & A TS Bl A 1k
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Table 1 Comparison of the general condition of the two groups of patients before the operation

a9 PES e/ i R ARHI PDR 2 A AR IR ik 0 1 JE
% AR e/ A TR/ AR/
HA 41 1.5(1,2) 63(56.5,67) 5.588+3.366 2.410+1.684 3(2,3) 5(4,5)
BSS 41 2(1,2) 63(55.5,67) 5.25+3.366 2.555+1.767 2.5(2,3) 4(4,5)
P 0.527 0.996 0.747 0.792 0.718 0.277

2.2 FWAREAREFEEIES OSDI &
P2 OSDI B A~ [) Bisf 8] 15, 2H 18] Fb 488 e AR 5 45 i
(8] 55 SARATLH N L8, B[] A58 .25 R 3R Geit2#

B SL(F oy =76.313, Py <0.001 5 Fypigeniy = 12,234,
Py <0. 001 ) o [F] — ESF ] 99 280 41 I BG4, AR i
(P=0.564) Z5 412 X, KRG 1d (P<0.001)
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7 d(P<0.001) 30d(P=0.001) ZRHLit%E X J& 7d,P>0.05;BSS LN AR/ 55K 1.7.30d
[F—ZH N, AR5 ARJG AR ] L3 . HA 2EI7\]7KFJIJ Feds, RJ5 1,7 d,P<0.05, RJ530d, P>0.05, UL
Sl EARE 1.7.30d e, AR5 1.30d,P<0.05, K &2,

2 WA BEF ARG AE R E S OSDI 21 [ S 41 N L3 (xs)

Table 2 Comparison of OSDI between groups and within groups at different time points before and after the operation( x=s)

OSDI n AHi AJF1d AJF7d AJ530d Py P,y Py
HA 4 20 35.00+£6.224 40.45+10.272 34.40+7.185 32.10+£5.271 <0.001 0.611 0.002
BSS 4H 20 36.05+5.125 49.80+5.672 42.90+5.399 37.75+£5.637 <0.001 <0.001 0.061
P — 0.564 <0.001 <0.001 0.001 — — —
23 FARBRAREERELRSItE FHE 4L P>0.05, HA 4R AT 315 AR5

PIZH S T ¢ (BRI I] S 2 8] e R G 41 1.7.30 d Hede, ¥ P<0.05; BSS 2H AR i 4 51 5 AR
FAA SRR N, B ZR A5 %E L JF1.7.30d W, R 1d.7d,P<0.05,K)530d,
(Fagy =94.431,P;<0.001) , ZZ HEZR TG I¥E  P>0.05, %3,

X(Fﬁdfrﬂxéﬂfﬁl =1.689, Pyyan = 0.173) ¢ AHT A
*R3 WABREFARAGEAFEEELS T o 4100 SN A ( xes)

Table 3 Comparison of S I t between groups and within groups at different time points before and after the operation( X+s)

SIt(mm) =n AR RiF 1d Rig7d AJG30d P, P, Pia
HA 41 20 5.050+2.089 13.250+4.644 8.850+3.422 6.750+1.713 <0.001 <0.001 <0.001
BSS 4 20 5.350+1.599 14.850+3.573 9.550+3.634 5.800+1.240 <0.001 <0.001 0.161

P — 0.613 0.230 0.534 0.052 — — —

24 MWMHERBIERARFZRE S NITBUT & AHi P>0.05, RJ5 7 d,P<0.05, KJ5 30 d,P>0.05,

PiZH NITBUT {E A [A] i (8] s 2H 1]l R Je o [l—2H N, AR5 R J5 AN [ B[] F %5 HA 4H BSS
RS SR AR, B R sC B2 S A S AR S ARG 7d.30d H#, R J5 7d.304d,
HEATE L (Foyy = 104772, Py <0.001 ;5 Fryponig = P<0.05, ARJF 1d HFARAHR L M35 405 LK TH I o
30.050, Py <0.001) o [Fl—HFRIALLLE b5,  RIBE B NITBUT {EAHCEIRGG . L3k 4,

F 4 PILEE TRFS AR ) L NITBUT 2H 8] B2 2H 4 HE A (xees)

Table 4 Comparison of NITBUT between groups and within groups at different time points before and after the operation(x+s)

NITBUT(s) n AW AE7d ARJ530d P,, P.q
HA 2H 20 6.048+1.185 5.359+1.190 5.666+1.313 <0.001 0.027
BSS 4H 20 6.300+£1.052 4.105+0.850 5.494+1.078 <0.001 <0.001
P — 0.481 <0.001 0.652 — —
2.5 WMARFIEARFEZRES CFS & P>0.05, KRJ5 1d,P<0.05, KJ5 7.30d,P>0.05, [f]

W4 CFS {E A [a) i8] 5 40 18] b3 B R SR 461 —4H N, RETS5 ARG AR A L5 HA 41 8 AR R4
(B S SORFIA N L, BRI A B2 S WA S 5 ARE 1.7.30d B, K5 1.7 d, P<0.05, K5
X (Fyyy =78.193, Py <0.001 5 iy = 6.857,  30d,P>0.05;BSS N ARFI /495 AKE 1d.74d,
Py <0.001) - [F] — B[] 4 21 4 (1) Fb 38, AR . 30d A, RJ51d.7d.30d:P<0.05, (WFES5),
5 PR TARTG A FM ]S CFS 211 K 2 A LLAR (xes)

Table 5 Comparison of CFS between groups and within groups at different time points before and after the operation(x+s)

CFS n AT ARfF1d ARJF7d AJF30d P, Py Py
HA 41 20 1.700£0.923 3.300+0.801 3.100+0.852 1.250+0.716 <0.001  <0.001 0.087
BSS#4 20 2.100+0.968 4.850+1.268 3.000+0.858 1.500+0.607 <0.001  <0.001 0.024

P — 0.189 <0.001 0.714 0.241 — — —
26 WMARTDFAEERE BSS 41 M (P,s,P,5) 550 0(0,0).0(0.5,1),

ARATHH B E T ABSEVEITFRII N OR, T8 AN ESFARIT¥E XL (Z=-2.071,P=
Z5, R HA 5 BSS MBS R AAE  0.038),
R, R R FIARG 56 10 48 124 7 25 LA HA 4
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PRIP K LT RE Y B Y, 2 D T Y DG 5
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ARG N IETE DT R, TR LA B R B4R
it FEF R BB A S BT VEGF 2594 Fl
WA RS 0, %3 PDR filf5 , — B G A
BT, A Bl T B A R M AR A T4 A A A
5 AR F A MM R R m A7 e ™, DM
S IR R LR PR PR A s S AR, &
S AIL T LG e AR S L 2 M AR B B R &
KRCF AR T DR 2 AE K HFE S5 &
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BT R L B A AR R 22y SR A ek
AR 2 TH AR G AR B 235 FPR IR 40 i £ 4 1
IRE , [RIAT I K 1 245 I pih 22 451 40 25 5 | e 435 TS ARtk &
J A= s Rk b R fe A SR R | A
THB W THIE D e ALY . TIRS DM ik
T BRI E I DR BEA T B R
AEFR A 5 | RS 1% J 5 il B T S B0H MR D fg B
(lacrimal functional unit, LFU) 3% , (45 AR IR [
F A RN ZE RREAR AR 40 R /D | TH R 215306 L) e R A,
THER % R , S E0H BRSSP AT IR 35 o i
ARINE S 375 Sl PR 6 A 56 1 T HR (DM associated
dry eye syndrome, DMDES) i)~ 4= >

MIVS /& PDR W HEIRIT X, SEETF AR
KA L, S5 AN/ IR R 5 THE D IR
A e R G H B AL e TIR & AT s W,
PDR 8 A S5 B Y TH R 3 WA 0820 | TH VR o 28 R
U FE TR AR A48 - (ORI s IS 40
AR 8 A4 R 2 3k e DA SOl SR A 2K 7™
YU T R T A B 2K A . [RIBs, S8 Ak 0 i
FGRAE KN AR A, S 8OE A I
PRI T A HEE L 1 &40 £ 92 248 L R o ot 5 240 L
AR ELAE T, SE 3R 5 A6 R AR RS ERve i 22 14,

L FIWE DR A BRI 0 AN 1 R 5 10 A SR R
RVEBER: MR BUBME TR i & AP . PDR
SR BRSBTS T PR kT A
Fra R m K, H A B (8 &2 | T H 5 )
BERIGWEFE I, MR PDR BE A IR
T S A BT T T, T R0 A BSS IR £ i
FEBF RIS, B s 1 A L &5 IS 1) R R MR8 405, 0 £ B
HH R AR, 2 Ml R v B A 85 T I R e O ) g
AL PR R i A5 8 477 46 0 & 1 RURS: . FRATT AR
7T o 220 FH HA SRR S T — 2 RO,
HA B—F KRR & T s Y R, A RIiFr
FhitE SRR RGE B B Rt B
LI F 4 FIRBL IR F AR HA W] LLUTE f 45
HEE 2 IR BURR R 19 7 2 B, A 80 A AR 9 # e L e
FARRG: [ Bz D8/ TH IR P 28 K, A4 FA IEds W) B
WET FARMIER 17,

ARHFFE LS W, PRALAR Hh A A A B (R 06 L
HA 4115 F BSS 41, #/5 HA A Bh AR P A b Rz
HHTFFARIA 5, PDR HH MIVS KJ5 1d,
7.d, Wi 4HH IR qE R 3 R B, OSDI (HA 4 R 5
1d) .CFS.S I t e /m, NITBUT % {H A% (AR5
7 d) , FER AR ALK B 25 P 45 5 e T TH RS A 7
P TR S0 38 VH V8040 0 36 hm, 43 BT A G B AR
OFARYI 585 B 2 S f e, QAR
VB i 0 IR S SO BT A A A 45 B b R 2
FA) 5 A 3R 7K R 2R 24 T AL v 35k MR % 365 B P 460 35 R
B X S Al A R B IR A8 45 . DR AR 25 1 IR 3%
RRJR P @A G RAE S TH R Y = S
FesE MR A S EAMRE A, ARJE 1 d,
OSDI . CFS ¥t PidH e v, HA 440 T BSS 4H; A&
J& 7 d,NITBUT ,OSDI ${E Wi 4H b, HA 40T
BSS 41,4/~ T HA X ARHHEEA — 2 Ry EH,
R R ARG IR NS B, PDR HB#E MIVS
AJ5 30 d,BSS HEAH OSDI.S I t ${l JCHH g Ax
1k, CFS BUEA T NITBUTEUE AT FEAR  HA 248
AR AT OSDI #{E [k \CFS £{E o w281k, S 1t %X
{EATS T NITBUTEUE AT FEAR 5 $2 735 Bl A J5 B (1] 7
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