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Abstract

e AIM: To observe the clinical therapeutic efficiency of
1g/L sodium hyaluronate eye drops on ocular surface
disorders in patients with proliferative diabetic retinopathy
(PDR) after 20G pars plana vitrectomy(PPV).

* METHODS . Randomized single blind case control study

was used. Patients with type 2 diabetes who were
admitted to the department of ophthalmology, Xi'an No.4
Hospital for PDR and underwent 20G PPV surgery by the
same surgeon were randomly divided into PDR control
group ( Group A) and sodium hyaluronate treatment
group ( Group B). Group B received continuous 1g/L
sodium hyaluronate eye drops from 1d to 2mo after
surgery. Before and 1wk, 1, 3mo after surgery, OSDI,

S| t, BUT, fluorescein cornea staining (FL) and the tear
film and corneal epithelial cell layer under corneal laser
scanning confocal microscopy of the two groups were
compared.

* RESULTS : A total of 90 cases and 90 eyes were studied.
In preoperative time, the two groups showed obvious dry
eye syndrome, and compared with the control subijects,
there were no significant difference existed between the
two groups ( P>0.05). In group A, ocular surface injury
was further aggravated after surgery and failed to recover
with time extension during the observation period.Some
indexes of Group B improved at different observation time
after surgery compared with those before surgery, and
there were significant differences between group A and
Group B after surgery ( P<0.05).

¢ CONCLUSION: Applying 1g/L sodium hyaluronate eye
drops could relief the uncomfortable feeling of ocular
surface in patients with PDR after 20G vitrectomy and
accelerate the recovery of ocular surface disorders.

e KEYWORDS:  proliferative diabetic retinopathy;
vitrectomy; sodium hyaluronate eye drops; dry eye;
corneal laser scanning confocal microscopy
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ZER .1 90 ] 90 IR= 5 wgy, Hrh A 41 45 IR, B 41 45
IR, PR ARATIA TR BB, 40 i 22 3RS 24 X
(P>0.05) ., A HIRFBAEARSE E— 20 = I HAF Mg
A RE R s [A] SE AR A2 5 B 2H A5 AN [) W & B 8] 35823 46 A
AR ARG A B 42257 B3 (P<0.05) .
4518 . JF & PDR 9 2 BUME IR B H H:52 206G PPV F AR5
BCA I /1 B 0 0 1 IR 108 D A PR IR R AN 36
R T TH R R A L R BB

SRR TR] - 1R AR T ORI IS 728 5 3 I AR D B R 5 B
SR AN R ;TR 5 A it A A
DOI;10.3980/j.issn.1672-5123.2019.1.07

S| 3k BB R INEIR, S5 B IR 4T IR X PDR M
FH YRR B AR J5 IR % 0 R 5 7 A E PR AR B 24 & 2019519
(1):35-41

05lF

W DR A0 IR JIEE0 78 2 S BT AR ANFEBCH 19 2 A
[ B 4 9 ( diabetes mellitus, DM ) 42 & 4 THR (dry eye
syndrome, DES) fit FE I R G EKR N Rz —"  Hiw @
7R 53% ~54% DM 3 [BA I KA DG DES™™ ) 481w
AR 8 DR Ji) R A i A8 e 2 2R KPR AR R 5 28
DU K 2 Gk i 35 R 25 AR 2 B R 9% T R ( diabetes mellitus
associated dry eye syndrome, DMDES) f¥) & o PR 2= 4 . B
J&, A4 DMDES 8 & 2 I R WUAE AR, 3 AT 6E 5 8 IR
I JE] LA R 2205 72 5 B RS AR TR B A O, TR
IR 23 FECT IR I K A 2 30 B B R 40 33X
FERERIR B F AR T W W7 LA 2 F AR % T R
SR BR T 452 R BRI A A A1, T IR SR R i A A
AN H AT

RS IARTI IR TR S 6 I7 48 FE P A DR s B 199 JIE 3 78
( proliferation diabetic retinopathy, PDR) %) 5 2 F- B | 206G
& PSR U) B R GATSTE 2 50 X9 E 2 ], &
TR B 98 © 28 0IE 55 5 T W PR 1 %) R 40 AR5 AR L,
PDR (& F TH W 43 W i | H PR T o Wb 35 B IR IR R AN 38
FINE 47 206G M4 BRI BE T R 5 PDR B #
MR 2 B S e R B A, B 2RSS 3mo AR AR
RIS X S R UL A PDR R B 55 1A 00 190 J A
S A Sy e A Y FA T R RE AR R B R AR R
G5 FPSLVER bR | b K i A IR S S i R B OG
7 FRAT I R I 12 5C T B 5 A AL I iR /5 PDR A8 2 1Y
MR AR o Ay G2 figk MR FR A 3 i R R0 O 4 J8 3 B M g
AT 32 5 0 1 HR 0 28 2 AR R B8 104 AN [] R O [R] 99
777k P 2 A T AR N T T R R (MR
e B JR BT A M S g IR L E A I DA S
2 ACHW W2 E BRI SR R i IR
WS )z W ] T 4% Pl S 0 R[] ™ o 7R T RGBT —
LM N TIHW Z — A58 #0081 W% L% PDR M
N7 FH) B 355 2 %5 MR O 1 245 ) o RECZHLRR A BB AR DT B T
ARARBT A G A B B[] HR 2 A 5G9 955 48 X (ocular surface
disease index, OSDI) | FE fili VH W& 43 b 2 7H J5 7 24 s [1]
(BUT) LA K Sy At A8 0 AW B 1 TH SE | A B Rz 400 i 1 2
AR WEFE 1g/ L BEES IR 4 AR O PDR 4 206 AR A
(] BRF 1) B 2% 1 0 9 52 ), LD SR s DR IR T B it
A
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1A XS 2074 % T4 DU BE B 48 B 2 5L o e, eI
2013-04,/2015-12 Xl PDR 774 % i 55 D4 2= Be IR B B A7
20G B FE PRI BT A A 2 OB PRI 8 5 A BN 42,
WHRIEZ FARBE L — R TFARRP AR, rf i
T A B SIS S S B IA  Re ik I T i
THESRIRBTRELL , 58 A OCKE A, 28 R BT K A TG A 40
BURHIEMH N AWESE, PDR 1932 Wik i X T AR 38 4E ™
1% % I ETDRS ( Early Treatment of Diabetic Retinopathy
Study ) PR FARBHF AR E A, HERRbRE . T
(3mo ) M It Twk i FH ik IR W sk 58 A7 40 ) RO 8¢ v
57 BEAEIR AR M BT AR s A BEHOEIA T TR S | 4
fih B P 3 s R T 5 i) A3 1940 245 L A T A SR LA
R e e T A5 TR 4 R B b e A 1 BOH: B T RORE
H o 300 i FE AT A I 191 9 RN HE B B o, e BRBE AL 2
AL RBEHLS N PDR XHHRZL (A 41,45 191 45 HR ) 3 26 i
TRITLH (B 41,45 (9] 45 W) RITER HESE, B BT A $8 45 Y
Kl N AN S5 B RN A ANR T R

1.2 7%

1. 2.1 REBEMESFE MR R BG4
W R RER R 4 B B AR s R T S b PR e
S 2a UBE K B 25 4 i FHAR 0 5 02 75 A I I RO
S AT AT Y R R A A A 4 BT f g IR Y A A
CHRG: (RS 2% N I M B 30 235 P A Rl A8 5 ) AR AR
01 BAERT IERL 7 (best corrected visual acuity, BCVA) (HR
JEASTET s TEFARAT ARJG 1wk, 1 3mo i [F]—BE A 7E [/ —
A AT HR A A2, KA 71 25 2 30min kOl FH i HIR
T AR sl R AT e B AR R A R A BRI IR SRR A 4 LR
TR AT « MR 5 48 4l aa KR ] — AP AT 0 A A —
THWR 53 WA — BUT— AR 3R T iG AR A i 28 L K Yt — A
ESL SRR WA A . BADETR . (1) BT IR RN
e i Allergan N A 1995 Al 5 1) 1] 3 FLRE IR 4
RYGL, WAALFEA TCHR 8 S ek RO IR 45 DL H #
A I TR 1 A2 B FIONT PR DR 2R 9 S 0, MR i ] A 45 SR R
PR ICHEEL(OSDI) |, 4358 0~ 12 43, 43 5008 55 5 R B
5 (2) FERBTHT ST W (Schirmer T test,S Tt) : SR AHE
R AR A (K S I YZB/HE 0360-2004 AR #E Smm X
35mm) , 3 H HURA 5 i3T5 (3) TH B 24 A5 18] ( break —
up time, BUT) . fifi 1] K 18 i W] Q/ 12KF3879-2000 475 1 %¢ 't
URAR 5%, F W AR & O R AT (4) AR R g
( fluorescein cornea staining, FL ). fff H K & &
Q/12KF3879-2000F7 #EZ YL U 4R 45 Yt , SR 12 433 if
TTVEar BRI 5 g 4 DR IR AR RN 0~3 75 (U
430~124%) , oGl 0 43, 1~30 R E ok 1 43, >30
AR E R R A A R 2 43,3 2 AR SR
Ol 2R B 7 555 (5) 24 B (LSCM,
ConfoScan 4,CS4) L4 il T 5y 3 41 4 TH RS I 2 47 40 48 . 20
fisgE sk, TAEFEES 12mm AR 4 20EE Sk, 9 HAG A IR ok
42 3 UHBREEMG , X i i UG 5 e B FE RGO IR
LB, S B Stonecipher SN Pk LR AR B
B FIHBEEUG 53 0 B8 (0 9, FEA 5 — B s B 2
SRR Z L) R (1 9, A A 2 N8 B2 B
T RN NERG BT )2 i Se eI ), b BEA 45 (2 9, i
J)2 AR I H BT 2 B 2 0 B R, LA SR R
AU T LAE B B E B B AR ) LU B TH B
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F1 WE—MBERLE xXxS
21 5] ik B AR (%) MATERAE(mo)  ARATERE(mmHg) 25 II0B (mmol/L)  HIREHGHE (a)
AW 45 14 :31 56. 02+12. 45 5.11£7.35 14. 18+3. 26 7.06£2. 52 9.56+6. 49
B4 45 16 :29 55.82+11.96 6.56+13.33 14.22+2. 68 6.65+3.03 10. 23£6. 73
X/t 0. 200 0.078 -0. 641 -0.06 0. 697 -0. 477
P 0. 655 0.938 0.523 0. 952 0.488 0. 634

1A ZH.PDR XFREZH ;B 41 . YIS R ANIG T 40 .

F2 WMARFREFERANER R (%)
21 5 AR %4 LP HM/ HR Rif CF/ MR T 0.01~<0.1 0.1~<0.3 =0.3
Ad 45 3(7) 15(33) 12(27) 7(16) 7(16) 1(2)

B 41 45 2(4) 16(36) 9(20) 12(27) 5(11) 1(2)

1A 4. PDR XA ;B 41 . YIS B ANIG T 40 .

*3 FMAFAEREFAFAXLE

_ WY (IR)
ZH 5 A : aco( BEA YA
iRl FARFER (X £S5, min) Phaco (k& /RIA,IR) e C.F, = BSS
AW 72.44+21. 63 33/12 21 19 2 3
B 41 74. 89+17. 20 32/13 19 18 4 4
X/t -0.593 0. 055 0. 180 0. 046 0.714 0. 155
P 0.554 0.814 0.671 0. 830 0. 398 0. 694

1A 2. PDR XFEAZH ;B 4 . YIS B A6 T 40 .

R EEW (3 G, 2 B0 A T 7™ 5 1 440 A i A B i
e IR BRZ LT AR THIE 0T DUE B K & 1 2 41 i
J B B G  TE R Rk ) 4 A5G0, B 3 RIS A IR Y
SEYIMH 5 (6) Mo A A BE A L R 2R e A A . R AR
ik PN S R MR 0 2 T PR 1 W5 (6 40 59 B e Sk 7
2¢/L R U HAR FHBE 5 B T A sh B IR id 5%, HAE R
(x,y)460pmmx345um, 40 {5 K, FH 3 25Hz (fps) ,
Yk KARF AL 768pixx 576pix, i 1] 73 HF 4 0. 6um/ pix, T.
VEFEES 1. 98mm , 77 5% L A& A3 A . SR 45 A I vp g | gz
KEMZE FRAMEZE FRMZRG , Bk 4)2
BRI HAT A FNER 3 R IEGIFRAE LA W
122 FARBFMAE I BE 1T BE 58 R0 W
AR (20G,CX2000) , AR F £ 2595 155 K A5 BN IR A 11 PN B
PR SN T IR AR , 28 S W IF I T I T R 4501
YU T 1 28 4 ) 1] S TR I B o 28 B R A o - 38 AL
“IEIEYION REE 80 nIM Lk 8 FAEA IO 1
BE T WraE A EREE YT 10 1 5, BRA HINBERTFARE T 1:00
A7l — Wk o T 28 30 U1 (19G) A7 35 BH £ J 4 B 1 01
1. Imm, 11:00 7 #E MR Z% 1~ 1. Smm &b — %% 3. 2mm
4 @B IE J) AT W OF T B A I RE GE D) O, 98 3. 2mm, K
1.75~2mm, AR 10-0 J& Jp 2k 1] b7 4% 45 1% I £ st
Y14, RJG 3mo PRBRIE TR4EZE . A H i o (i 24 1
FHA 8 TR RE 360 JE 4 & 100 G Bl 35 5 3 5 38 1A 1 Bk S
T I0 FE 5 58, AR A0 95 175 R FHAS [ 1 9 38 AR 3R 7R 70, A 9
BSS MR R 12% ~20% C,F, K, A RER T AR A7
2d FFUR M 3g/L 2 S8 FR Y0 L T HR TR A5 HIR , AR i o
8 S5 AR T 22 A7 5 25 b SER AN T R VB SR, 3 W/ d L B
FENL R e IR W S IR, 2 Wk/d, B B2 4 B RS 1mo
152 B ARSI AL L TFARESE 1d BUnH 1g/L 353 1%
B AR R AR R 3 R/ d 3R B ARE 2mo 1524,
BEit=# 500 < BT AT B A FH 38 1122 3 SPSS13. 0 i
e TR ORN DL xts 36755, SR 3 4 0 0 1

J7 25T LR 25 5 LU BRI ST FEAS ¢ K509, 45 AN [
W] 22 S B R LSD - K 5, — M43 25 98 kR
PearsonX%ﬁ%,%ﬁ%*«*%}ﬂ Wilcoxon Bk FIK 56, LI P<
0.05 WESEAGI¥E L,

2R

2.1 —fiER BRE RO 1,3 90 1= 5T
7%, Herb 5 30 191 (33%) , % 60 Bl (67%) . A #H % B 4H4%
45 ] A HHAERSY 25~82 % | B 4HAFEWS 23 ~74 % WILH RS |
SRS ST RR AR RATIR R LS, 2 R g8 X
(P>0.05), A ZH 8 &M RIE TR 6mo ~ 21a (F-159. 56+
6.49a) , ABEaSIE MAH 7. 06+£2. 52(3. 6~ 16.4) mmol/L; B
LA PRSI AR 3mo~23a( 44 10. 23+6. 73a) , A2 i 1fil
W5 6.65+3.03 (3.6~ 14.6) mmol/L, W 2H 4% 2% 5 o 4 i
2R L(P>0.05) , AR FTERAES IEW S (BCVA) #4741
2%, Horp HM 8 CF/BR BT 5 ~ 30cm 43 %)ic A HM 5 CF, &
Wilcoxon BN 5 BILH AL F1 b 88, 22 R G ITHE X (Z=
-0.196,P=0.844) , L& 2

22HHAFAERSHLE BAANEBSILMLFR
365 MR, RIS H N R S 7L AL 25 IR A7 AR 783 40
IR AT MRS AR 753k 37 IR, 23 S IE 98 6 MR, 7 HR BSS IH
o, PAFARFER FAT ALK ZE T KA IH2=E L (P>
0.05), WL 3,

2.3 R EAH PDR 8 A U3/ Em s (Vi) o fil,
LRAERG A (V) 17 1), 34 A e 0T (VI 19 6] B 43
A fE (VI S 6, 2 4E3 A= 300 (V) 19 3], 389 4= g 10
(VL) 21 B, 9 20 R HR OB B s A0 9 B A2 43 1 22
Wilcoxon BRAIKGE, 22 F LS4+ ¥ B X (Z2=-0.773,P =
0.440) , L2 4,

2. AFARBRAREARE R BRRAEER S BIRIER
Eb& AR ARJS 1wk, 1 3mo OSDI.S I t . BUT FL {&
LR 5, SR & I B 10 7 25 43 B 2R A7 43 A G 4 4%
Fis e 300 1 P B ) 25 S 1 &5 SR 3R B OSDIL FL 373 17

37
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T4 FEARRERFBAMERT S HARIER MR (%)
25 AR %% Ha A (V) CRYERG (V) 14 = 0 ( VIBB))
A4 45 9(20) 17(38) 19(42)
B4 45 5(11) 19(42) 21(47)
1A ZH.PDR XFEEZH ;B 41 . YIS B ANIG T4 .
*5 WMAFARBEAERES OSDLS | t,BUT,FL 3 x+s
e 7 2H 5 A HT RJG 1wk ARJG 1Tmo AJ5& 3mo
" Fygy =6.729, Py <0. 01
A4 35.68+10.18  40.82+21.20 37.26+20.37  49.87+20.52
0SDI ¥:43 ( 43 Fu =101. 873, P, <0. 01
1o (0F) B4l 37.04+14.21 24.94+19.21 16.07+10.57  12.15+9.68 R R
Frgtgam =21 613, Pyyiyn <0. 01
‘ -0.518 2.174 5.613 10. 983
P 0. 605 0. 032 <0.01 <0.01
Fiyp =2. 083, Pyyy =0. 112
ST t(mm/5min) Al 6.98+3.07 7.33+4.51 6.40+3.97 5.78+2.73 P 4786 P <0.01
B4l 7.89+4. 51 10.29+6.39  11.18+3.96  10.18+4.38 At T T T AR
Fotppenm = 3. 559, Pyggm = 0. 020
‘ ~1.120 ~2.000 -5.717 -5. 885
P 0. 266 0. 049 <0.01 <0.01
Fyyy =0. 688, Py =0. 623
BUT(s) A4 6.54=3. 58 5.28+2.45 5.49+2.23 3.59+1. 12
F o = 110,092, Py, <0. 01
B4 7.32+3.71 8.44+2. 59 8.62+2.92 9.52+2. 15
Frsien = 14 420, Py <0. 01
‘ ~1.005 ~4.969 -5.730 ~16.380
P 0.318 <0.01 <0.01 <0.01
" Fypy = 11. 822, Py <0. 01
A4 1.73+1.53 2.98+1. 84 2.84+2.02 2.31+1.20
FL( 4y Fow=4.144 P, =0.045
(r) B4l 2.38+1.75 3.27+2. 08 1.36+1.48 1.24+1.48 A A
Frsise =9- 052, Py <0. 01
‘ -1.816 0.113 3.986 3.630
P 0. 066 0.910 <0.01 <0.01

1A ZH.PDR XFREZH ;B 4H . IS ER4MIG T 40 .

*x6 MAFEBEUNBEFATEARMESARLREERETHESR HR (%)
A ] 2057 0% 1% 24 3% Z P
ARHT A#H 7(16) 6(13) 17(38) 15(33)
B4 2(4) 8(18) 25(56) 10(22) -0 112 0-911
RJg 1wk A 0 2(4) 17(38) 26(58) 6,536 <0.01
B4 13(29) 22(49) 5(11) 5(11) : :
ARJF 1mo A 0 5(11) 23(51) 17(38)
B # 18(40) 23(51) 2(4) 2(4) ~7.100 <0.01
ARJ& 3mo AW 0 5(11) 24(53) 16(36) 7 058 0.0l
B4 4(9) 34(76) 7(16) 0 : :

1. A #H .PDR X R2H ;B 41 . B B M AT 4 .

FERF ] 22 5% 22 A G4 E L (P<0.05) , R F M Y L 5%
B 5 12 (LSD—¢ K56 ) X W 2 AR i AN [R) sf 1) 5 R BT 9% 48 b
ZRHATIE A HAJS 1wk, Imo FL 5 AR BiAH 5 3554
I, 2% M A% iHt% 8 L (1=-3.430,P=0.001;¢ =
-3.161,P=0.002) , 2 KJ5 3mo FL ZF X4 it¥ = X
(t=-1.644,P=0.102) ; RJ5 3mo OSDI P-4 22 54 421t
2 U (1=-3.667,P<0.01) , RJ5F 1wk, 1mo OSDI ¥4} 2%
SEG I FE X (1=-1.098,P=0.274;1=0.110, P=
0.913) ;B 41 FL RJ5 1 3mo 5 ARG LA A I F ks, 2%
S G E L (1=2.812,P=0.005;1=3.023,P =
0.003) ;B 20 OSDI R J5 1wk, 1. 3mo 5 ARF 4, 22 53

38

HE2FE X (1=2.405,P=0.017;:=6.473,P<0.01;:=
7.550,P<0.01) , P41 [F] A6 A s 18] 7 28 1) 22 S5 45 1
75, WA OSDI.S [ t BUT . FL 2 %344 it 2¢ & X (P<
0.05) ,iE—2 RS REAS ¢ K656 X 4% A (1] 8 A 40 ] 2%
SEFEAT S, A B I R OSDI.S Tt BUT FL #H b, 2%
SHIGEE X (P>0.05) , KRG &8 brBR FL R 5
Iwk W2 LA 22 S5 RG22 B L (P>0.05) 4, HE 2 7
KRG X (P<0.05), W& 5, & 1, 48 MR R
B FIHBZ R IHAE 0 0~3 9, 4t 4 455
P, LA R B ) G RE B2 L3R 6, RETI4L 90 iR
HACE 9 IR (10% ) RIS B A M AR B =78 o TR 3%,
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R=1Y
= B4

a

25r
I i b
. L

ARiT - RJF1wk ARJF1mo ARJE3mo

o
o

=rYi
== B4l

KAl RJF1wk AKJF1mo RJ5E3mo

BUT(s)

6]

o

[==V.VE}
- Bl

ST t(mm/5min)
S o

(&)
T

B 2o
a X .

AR ARF1wk RjF1mo AJF3mo

o

D6 au
- B4

H
T

FL(%))

N
T

1k

AiT ARfF1wk RJF1mo AJF3mo

o

B 1 AEAfEAAE OSDIS | t.BUT.FLBYEE®B  A:0SDI;B:S It;C.BUT;DFL,*P<0.05,"P<0.01 vs A 41,

A A A Ji3mo

A JG 1wk

B4

B2 N[ A ) 2B ST £ BR £ E B & ( x400)

AJF1mo

A ZELAJE R [ 300 A R0 R S 24 2001 ) | 6 38 e e R i

A b R ARG BRI (ZLHT R PR) o B ARS8 n] UL AR MO B0 S BUCE (L0853 7R ) |, THBEWT 2Bk AR T S 4 A

14 MR (16% ) BE 5T )2 A2 W SR W 4, =138 42 IR (47% ) 3
I T2 W B | b R AN it R % 3 AR, 25 HR (28% ) i 5T
FEILF AN, K b R g i i 8 T2 Al s Aok, R
Wilcoxon Bk AR5 LY 3 AR B W6 41 1H I E R sy R 2= 7 TS5
HEERE L (P>0.05) , A 20K 5 TH A 2 r 24 i ok | F
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