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Abstract

e AIM. To study the effect of panretinal photocoagulation
( PRP) combined with calcium dobesilate on fundus
microcirculation and the thickness of the retinal nerve fiber
layer (RNFL) in patients with diabetic retinopathy (DR).

e METHODS.: Totally 166 cases of DR patients in the
Department of Ophthalmology of our hospital in October
2015 to October 2017 were selected. According to the
random number table method, 166 cases were divided
into the control group ( Group A) and the study group
(Group B), with 83 cases in each group. Group A was
treated with PRP,
dobesilate on the basis of Group A. Observation and

and Group B was given calcium

comparison between the two groups on clinical curative
effect, postoperative complication rate and the changes of
best corrected visual acuity ( BCVA), blood rheology
index [ hematocrit (Hct), erythrocyte sedimentation rate
(ESR ), deformation of erythrocyte ( DE ), plasma
viscosity (PV), aggregation of erythrocyte (AE) | and the
changes of hemodynamic indexes [ resistance index (RI),
end diastolic velocity (EDV), peak systole velocity (PSV)
of central retinal artery ( CRA)]
treatment. Besides, the RNFL thickness of the optic disc,

before and after

the nasal side, the inferior and the superior side, and the
average RNFL thickness of the optic disc center were

observed and compared.
e RESULTS. After treatment,
decreased

BCVA in both groups

significantly compared with that before
treatment ( P<0.05), and there was no significant change
between Group A and B (P>0.05), and the effective rate
in Group B was significantly higher than that in Group A
(P<0.05). There was no significant difference in the
incidence of complications and the rate of loss of visits in
the two groups of A and B ( P>0.05).

those before treatment, the EDV and PSV values of two

Compared with

groups increased after treatment ( P<0.05), and Rl value
decreased ( P<0.05). After treatment, the EDV and PSV
values of CRA in Group B were significantly higher than
those in Group A (P<0.05), and the values of Rl and Hct,
ESR, PV, DE and AE were significantly lower than those
of Group A (P<0.05).
inferior and superior RNFL of the two groups were all
thinner than those before the treatment ( P<0.05). The
decrease of average, inferior, superior and nasal RNFL of
Group A was more than those in the Group B (P<0.05).

¢ CONCLUSION': Retinal photocoagulation combined with
calcium dobesilate in the treatment of DR is effective and

After treatment, the average,

safe. It can effectively improve the fundus

microcirculation and reduce the damage of PRP to DR
patients’ visual acuity and retinal nerve fiber layer

thickness.
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B B9 BF 57 4 W M ' #E ( panretinal photocoagulation
PRP) B AR TR 5% 16377 X0 M DR P 000 JB3 742 ( diabetic
retinopathy , DR ) & 7 HR JS fC08 20 R HE ) JBE il 28 2 4 2
(retinal nerve fiber layer, RNFL) J& & 5200
F7iE LI 2015-10/2017-10 THRBEARBHEES (9 DR B
166 1], ¥ R BEHLEC 7 ik or ot AL (A A1) MIBFFE41 (B
), B4 83 B, A HEFTT PRP RIAYT,B AHBHTE A
LAY BEA b R R R 5 e, WL IR X L P A A 3 i
PRIT 2 PRP AR J5 F SAE % 25 K67 i e A5 TE A )
(BCVA) | Ifil ¥ it 72 27 48 F5 [ £1 40 i e AR (Het) | IfiL 37T
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(ESR) ZI 4072 JE 4850 (DE) (MHRALEE (PV) (040 3R
EHRE(AE) | i sh J12E 4 bR [ ISk (CRA) BIBH )
SEC(RY) (EF 5K A 24 1 37 2 B (EDV)  Mic 4 300 068 {1 S
B (PSV) IR &L B sl R B 4 A5 BR
AL H 0 SF-2) RNFL JREETF M,
LB GYTE WA B BCVA WENAITFRI ks =5
WA G4 X (P<0.05) ,B 41 % BCVA 5 A 411,
E R TG L (P>0.05) ;B 4H B FAIF A R
HET A 4L(P<0.05) ;A B 4l # PRP RJ5 I A5k 4
R KRR, ZR GBS (P>0.05) . 57
FIAH LG, P41 # A7 )5 CRA 1 EDV PSV {H 485 (P<
0.05),RI{ FFE(P<0.05),B 4H#E #6597 J5 CRA 1
EDV .PSV {E 20 .5 F A 41 (P<0.05), RI, Het  ESR .
PV .DE AE {H¥H BAK T A 4H(P<0.05) ., 1GI7 )5, W
B T R A4 RNFL 21 59497 1 AH b 1728
H(P<0.05) ,A HBH L NI S0 448 RNFL
PIERARFEE ) F B 4(P<0.05) ,
£5i8 . PRP BB KB R £5 7R )7 DR AU D) L et R
I, AT A R IR UG 24, 2> PRP X DR B3 10 7 A
RNFL A4 45 .
F4RIA) ;AL IR s SRR R TR A 3 T 5 IS BT 2R
R A fi o 2 2T 24 J 2
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S| A AT, MR A AR RIS 4 DR AR 2 IR
G B A0 o o 2 21 2 J2 V5 5 1 5 il [ B R ) 4% 2 2018518
(7) :1201-1205

05l=

1 DR 9 A R B 955 ZE ( diabetic retinopathy, DR) J& — Ff
AL AS B AR DR i il A7 28, 28 32 B HRBH 7Y
BHEYIRZ —, DR Y K s BL Atk S IR IS S 0 20 8 A A
TR B 10032 30 1 2 I R YRS DR D U Sy 4 il
111173 AN 7 N & o e € E I N = T
BRI BOCEOMNRE T AREITIRT . 2 EOGEE
( panretinal photocoagulation, PRP) WA TFRENEN KRR
A F (vascular endothelial growth factor, VEGF) i 7K, M\
TR0/ D 37 A Ik 2% R0 A7 B 00 T B2 L5 D T ok, T A R T
DR, {HIOGRE & PT 5 | B 28 28 b 22 2F AR Bt 25 T
X A0 DO Py A1 2 B 4 2 A M J— e A R R
B S — Tl i DR B 25 ), AT AR 0l 45 BE A 38 3 M TE I
PR_EFH TR 7B RAG Z2 R ACRE | % 2503 1 WA B 2 A 42
HEERY EHIAYY DR B9ZGERHLH oA 58 2 0, S0
T 118 ke 28 30 A I o R 2 AL 3 B ) i B B ke
R IO B A 2 75 Aty 5 B30 T S U ) B ol 8 41 24 )22 ( retinal
nerve fiber layer, RNFL) B J¥ it RNFL J& & J& — Ffi ffif 12 40
i A RO 40 I 2 R 1 5 B8 4R, T PRP R AT
i RNFLJZJEE ER, HAT, T PRP HRA FORRRES
YT DR BIBFTERD AR PRP RS A R RS 1
J7 DR, LB SN 0 HR IS TIG PR A RNFL J5E BE B 5200
B1E R I IARIR I IR S
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BSE -ilb BN

1.1 %% BPEHENFSE, P 2015-10/2017-10 T B
ARBLEE2 1) DR IV E 166 1] 226 R | 42 18 B HL BT 3
A AR RRAL (A 41) MR (B 4l), A 413 83 f
114 HR, For 55 47 4] 60 HR ( Z=f 32 BR, £ 28 HR ) , % 36
1) 54 HR (2200 28 HR A7) 26 HR ) ;4F#% 34.5 ~71. 9 (P4
53.11+6.98) % ; M PR A2 1. 11 ~22.92 (F44 7.89+
5.48)a; R I PRPIGYY ., B 414 83 i 112 AR, Hi 3 49
%1 63 HR (2200 30 AR, 4500 33 AR ) , 2 34 14 49 HR ( 2200 24
R, A0 25 BR) 454 33.7 ~71. 8 (744 52. 78 6. 76 ) % ;
BEPRI TR 1. 81 ~22. 12 (°F-34 7.63+£5.44) a; K | PRP
XA AR IR AR YT . WAL W R e R AR I 1 51
G BeR e, Z R G E L (P>0.05) , B A W]
ok, ARFSEIE o B e B2 5 25 0T, LT R 3848
BAHNGFEA .

L1 TEMNERE (1) FFH WHO HLE [ 2 UM PR AR
(T2DM) (2 Wi bR i 5 (2) 2 HRABFHH AR A B 9Ol R IR
1148 3 5 (fluorescence fundus angiography , FFA) Kt iz
9 DR (3) £F4 PRP AR B3 B E HAEAT BB (4)
DRI 175 4 1 R4 5 (5) L I 1S 55— B O R4
1.1, 2 HEBRARAE (1) FORBE IR S 1 0 5 (2) K pi B i
FH(3) EE M AN EOLIR B ; (4) 47 PRP RIBYT
FR AT Sl R 8 A B L R 7K ek S5 Bl 5

1.2 Ak

1.2.18F A% A4 RH PRP RIBYY . BIrFEnk Rk
TR R 5 | 251 Fh IR VN 35 1% DRI R A 7 28 TIRR I,
SRR T BT I, A AT M R A A
AR [ 44 22 B K OB R SR A IR YT, A1 Ok
WAL M 0. 2, IR 150 ~220mW , G TE 3R 3 4% 5 oh 3 4%,
TRV A BB O M R (45 2 ML E )
B LR RS (AR 1A AR ) T A A B R H
SEU Y b I S TS AR T AR B JE 340 3K o T S R
I AR T S X R, IR YT R A B R SE 3140 45 2 000 AN
BEOGEBERE 5] 43 A, 2 AR RBEZ R AHEE 1 A5 A
12, 6 BE B AR AE 52T 5 2% X 4 K 200 wm , Ji5 B DA AR RS
J9500m, FFUIEIT ARG 1wk, 3897 4 ), RI5 R &
B AU TR AN IR W 2L R 4d 4 WR/d, B4 7E
A AR YT FERE b T RR PR R R R HE 0. 5¢/1K,3 R/,
FELRIRYT 3mo,, [Al B, T A5 A8 38 X TE AT % 0 R I A | ot
JE MARIRYT , 2 B A I B T BE

1.2. 2 B HEMYWEIEIR  HITA0E IrE BE ¥R
V1) 2 P A2 A R B A 7 IR SRS A A, P s L 5 FR AR LA 7
HR VS HRAH , I-AT 5 A3 IE L 7 (best corrected visual acuity,
BCVA) JG2#4H T Wr)Z 54 (optical coherence tomography,
OCT) K FFA ##, OCT Fz FFA ¥ i [a] — /& 4F % B2 i
e

1.2.2.1 RESHEMS 40 TIRITHIARGIT G 4wk 2k
FH I PR bR v 40 ) A0 BCVA | 45 S 56 kg fie /N3 % £ %oF
B (LogMAR) ¥ 1 AT Gt 24 00 Hr . WL PEEbRifE: (1)
FEAR T NREZE D 2 475 (2) oA Mk . S $E s s R 1
PR (3) et . M 2 2 17,
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1.2. 2.2 MERTEMMTS AZIER /05 TIHI7 A
AT G 4wk, RS B3 #8 WK IIR 3mlL, A2 5 01 1 2 3
AREEFRARE O 2040 Bl S A (Het) ({0 (ESR) | 21 4 i
A48 2L (DE) | Il J AL BE (PV) | £ 40 ff 2R 4R 48 4L
(AE) ; IR & Z 5 8 5 b o 3l ik ( CRA) 19 BH 77 45 %%
(RI) (&7 5K A A 220l 3 3 B2 (EDV) | W 4 19 06g 1 °F- 3
WL (PSV) |, JEZEI {0 5% 3 WML AT (8, fe & 45 L L
M

1.2.2.3 BNFL BEE 43l TiRIFHTFNGIT 5 4wk, 5845
FE J5 R 5 R 3 R OCT X 2 38 M B B, 38 & “ Fast
RNFL Thickness (3. 4) "3, (R EFR AP I E E M 47 3 Ik
DRALAHE , LAAS 20 5 i BE 945 5 R, 2 B B U 5 e i
f9—2#H , FH OCT {X B % i) “ RNFL Thickness Average” X {4
G307 B AS B 1P B R S (N L B 5 (S) S8 (T) |
T4 DML AN RNFL JE B A LU AR oo AR
JE R 3. 4mm A9 RNFL PR,

1.2.2.4 PRP REH X EER ML PRP RJ5 4wk P
FEE IR B R Rt PR O R AR IR P i R

I PRITSECPPE B T 2 (1) TCRI . A5 TR I A £ 45
ACEL TR, TR 2 17E DA b5 (2) A3 8K 45 TR TS
o A 2 WBT 2B 100 45 50 S B b S s ik ik i
(1 e SRR N R B A o= A A o W ) A NG AP
(3) A% 45 T FIR JPC A i 2% B A i 7 BRI 25 45 , Tl sl ik
B L A AR R AT 2 Tak 2 T L L S
AR S 2 A5 RL b, VAIT B AR = (AR B A 3L
IR / S IR %< 100% .,

BiiteE A3 Hr - P SPSS20. 0 #1447 G2 140, 1T
VORI xts Fe7R 41 18] OB R A S BEAS ¢« K636 1897
HIJE A LE SR B REAS ¢ K30, BRI DLRROR 4
(i) FE AR FH xR 5 DU A& 2T A7 2 A BT A i B A 4
/NF 5 2R H Fisher B UIMER L, DL P<0.05 =S HA
Gt X,
2R
2.1 MABREIEKRTHMEEE AU H,A B HEER
JEHR oI 6 MR (5.3% ) F13 HR(2.7% ) , PR 2R ViR
s, R L F 2 L (P>0.05), A B 4HHEFIRIT R
BRUES K 66. 7% F180.4% B HW W& T AH, %R
BAES ¥ X (Y =5.540,P=0.019) , L& 1,

2.2 WEEE BCVARILLE AT/, A BCVA
BORITRIW Wkt |, 25 R A et 2 L (P<0.05) ,fH 7
2RI E L (P>0.05) , L& 2,
23WAHBEMBRETFIERMLEE HIF/A, A B4
835 Het \ESR PV \DE AE {H4 7 567 HT L #, 22 74
BYIT (1, =2.496 2. 284 3.614 .5.464 2.431,
P,y <0.05;1,, =6.391 12.268 .5.034 16.216,3.253,
P, <0.001), H B 413 Het \ESR PV DE AE 9]
BRTAA, Z5HEARIT¥E XL (P<0.05), 1
%3,

2. 4 MAREMRMNNZIERMELER HIFE, A BAHR
& CRA (1) EDV PSV {HIEIRYTHIHE &, (2 RIHY FFE,
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F1 WHEBHIEKTHAEE IR(%)
A HRE TRk B B BARR
A4l 108 36(33.3) 56(51.9) 16(14.8) 72(66.7)
B4 109 21(19.3) 60(55.0) 28(25.7) 88(80.7)

H A 41 R PRPIRYT ;B 41 R PRP B & B IARBAIRESIA YT .

®2 WABEFRTHIE BCVAMLLR xXEs
My R fITRI (LIRS t P
AZL 108 0.34x0.100  0.19+0.081 2.010 0.046
B4l 109  0.370.112  0.19£0.109 3.533 0.014
! 0.207 1.535
P 0. 836 0. 126

A 4R A PRP IRYT ;B 41 R PRP B & BRRTAIRESIRYT

LR ARG L (1, =9. 131,3.300 2. 272, P, <
0.05;1,, =19.172.21. 030 6. 588, P,,,,<0. 001 ) , . B 4 &
# CRA 1 EDV PSV {H¥HI & T A 41, RIEMA BT A
H, EFHAARGIEE X (P<0.05) , W% 4,
2.5 WHEE RNFL EEMELE A7, A B4BHE -
J7 RO A4 R RNFL BRI AT A i, 2= R 2
BT 2E T L (1, =5.855.5.549 4.173,P,,,<0.01 51, =
2.969 2. 748 2. 660,P,, <0.01), H A 4L E3F LJ7 &l
O A4 )R RNFL 8348 B A B, 2 R HA S
THEE L (P<0.05) L& 5,
2.6 MABREHRERBRMILE A BAEH PRP ARG
FF B IE K AR AR 8.3% (9/108) 3. 7% (4/109) , 24 5
TGt L (x* =2.090,P=0. 148) , £ 6,
3itit

DR A PR 7™ 5 i 22— , 8 U A AL s 1 A B
o, R R MR REGEG S5, ES T AN
PRI . WFFER T, BE DR AR N R S i AT e
DR 4 & A K S B — @ M L DR 3 R AR JES J)
21 R0 00046 P B 4 P 25 2R T B — 80 L A5 9, 4%
75 50 4 1 A7 I 7R R S5 G R A 5 S A0 T R
T o A WE DR £85I /Nl 5 S FORG B 68 0 8, IV
R BE T, AT BCR A0 i A Az BHLZE T HE IR R A
SRR AR B R AR A OB AE NS IR, BB — &
570 00 R B A A S e e s

PRP A S FHEOGOGEE RE i 5 I8 40 I S 18R A7 8 1 1
FEAE R LR A, 2 IR Ak, B AR Do s AU RE sk /0
A I - (VEGE ) B A8 B, A1 1 10 Do BT A 1 A8 % A6 22
AEFITHAR 7] Aoy B2 AP RR Do s A1 Jo s 4 P e ik 6% e 2 9L 1)
B A AR 7 B TG e 24 il 7 IRV o A B MRS . XA
Do) R T DX A T D58 i i B BT 43 AT, BB DX
W% AROEZE DR IYEIFIEE, (5 PRP AR AT REXT A 0 5 it
B AN AT 457, BN BEAT R0 5 PR I FEE ) e S g ik
D e AT A 28 21 4 i 43, T O RE e 3 Y — 2o
LA B BE/K b = I F K b T e B R

RNFL F A 2815 40 i A% 25 4 Fn il o€ | e o 40 i
Miiller 2 ff 01 K 5 1L 45 40 B, 7T 38 28 OCT +2 A X 41 &
RNFL JE B HET 55 40 HE 300RE B0 00 4 . Pl P 2849 40 1 7
ZER L PUE Y RNFL 218 52 2 Fh o I R RS vl &
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R®3 MABRERTIRNEATFEFROLEE xXxS
g5 Wk Het(% ) ESR(mm/h) PV(mPa - s) DE AE
"J WITHT W BT RT W WITHT I IR W BTG W
A4 108  51.911£5.212 50.139+5.244 21.013£3.531 19.821+4.132 1.812+0.231 1.791+0.271 0.923+0.087 0.918+0.071 2.098+0.231 2.132+2.237
B4 109  52.122+5.191 47.882+4.565 20.914+3.813 14.982+3.293 1.789+0.198 1.661+0.176 0.914+0.092 0.718+0.087 2.101+0.219 2.079+2. 126
t 0.299 3.382 0. 198 9.535 0.788 4. 187 0. 740 18. 560 0. 098 4.179
P 0.765 0. 001 0.843 <0.01 0.432 <0.01 0. 460 <0.01 0.922 0. 008

WA 4R A PRPIRYT ;B 41 2R A PRP BRA R BIRES1RYT .

R4 WMABRERTHRMKZAFEFROLEE xXxs

. RI EDV(cm/s) PSV(em/s)
45 MR %L Y, ey e ey R e
MED R RIT A MEpAgE RITIE bEpagi RITIE
A4 108 0. 811x0. 071 0.787+0. 084 2.517+0.286  2.881=0.301 9.231+1.344  9.822+1.294
B4 109 0.821+0.082  0.752+0.072 2.482+0. 298 3.231+0.277 9.171+1.295  12.981+1.373
t 0. 960 3.296 0. 883 8.911 0.335 17. 443
P 0.338 0. 001 0.378 <0. 01 0.738 <0. 01

WA 4R PRPIRYY ;B 41 R PRP BX &R TRIRESIAYT .

*5 WHBHFERITHIG RNFL EERLEE (xS, pm)
15 ek i) S H i e
= JRIT T AT JRITHT RIT A JRIT R AT TRITRT RIT IR JRIT T AT
A 108 114.123+15.242 103. 121+12.263  65.532+11.342 64.246+10.243  115.928+15.324 103.425+17.764 75.235+19.824 73.213+11.432  95.232+17.864 86.934+10. 435
B 4 109 113.871x17.231 107.321+15.212  67.214+12.213  66. 988+9. 786 116.324+17.214 110.245+15.324  77.432+16.323 76.424+14.492  97.214+16.752 91. 843+12. 694
[} 0.114 5.734 1. 051 2.016 0.179 3.029 0. 892 1.813 0. 843 3.110
P 0.909 <0.01 0.294 0.045 0. 858 0.003 0.374 0.071 0. 400 0. 002

A 4R A PRPIRYT ;B 41 2R A PRP BRA R BIRES1AYT .

*x6 WMABREREHLEFERHILER R (% )
205 MR %% I E RN L ) o 22 HR 1 HR PN 98 i iR e
AR 108 3(2.8) 1(1.0) 3(2.8) 2(1.9)

B4 109 1(1.0) 0 2(1.8) 1(1.0)

T A 4R PRPIRYT ;B 41 R PRP BB R AR TSIAYT .

A A 271 4 AL R L T 0 2t 5 i 2 o R A SO0 ) B ot
LA YEAER DR W8 Y E B 4y AR N IR 4S T 5
Mo AR EB, G A, WHBREME LT A4
RNFL #{H 587 HiAH H X725 ( P<0. 05) , A 2H 5 3 0 4%
7 AN R P34 JE RNFL (AR 48 B 4 B
(P<0.05) , 1% 5 BR 5K 1 B IR 5% 45 3 — 30, IE L T
PRP AR Xt DR B # RNFL B8 506, 052 8 i R 5 B
PRP AR A g HA —E £ RNFL B/E T, BRSO RE =
XF RNFL & it . A58 b P2 835 PRP RS T &
JERARICEFH 25, KW PRP BES R AR RS AT %
kR4,

DR F87 IR VS SO0 20 EL AT =i BT AR 0 vy [ 3 1
R TG RS R T 2 Al — R I S 5 e 48 405 | Bl bk
M AR B0 M5 50 4 P %€ OB 2R A 4R e 5 72
IR RS VE A =0 R SO I I A8 DR A 254, il el 5
it oI 2 R RS A0 B B0, 5 RE 10 o] AR PS4 2 PR il BB A
R LS B A R R R B I DR A P AR R
N, AR, ALEEIRYT IS CRA /9 EDV PSV {H 4%
i (P<0.05) ,RI{H FF%(P<0.05) ,B 4 #HA)T G CRA
B EDV PSV {H 42 @ #2518 = F A 41 (P<0.05),RI,
Het \ESR PV DE AE (KT A 4H(P<0.05) , X 555
AT BB FE A SR — B, BN PR IR R G ) A R 3 TR S
TRAEER , AT 5 5 0L U 30 07 2 | IR I AR A 48 bR R R 5
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AT IE R 20 A LR 2 T 0 2 A R T T AT R AT i A
B 75 1 R /0Nl D RE 8 LR R B R I
TROR i 2, AT BEL 1 0L Fh S R AR | LA A 2 O RE Ik
25 MR P AL 19 U 10 7 8 3 A | 400 A4 L oo R S A
PR it 40 I S5 B D RE O ORI Ak, AR BRSSPI 4
BFARIT R BCVA 53R 7 A A HE 35 W 8 B3 (P<
0.05) , (HM AL Z i) 22 52 LG i+ = L (P>0.05) , & W
FEARRMAS IR 7+ PRP ARIRYT DR JTALHH YD, mT fi 9 o 2
ARG BE A ] M AR 2K T R R 2 SUNE AR I A Y T
A, I T R AR e A R, TR B A LA A BB I
() B, BEL 1k ot 78 368 JE K b 8 JBE | - 5 400 ) 1L 2 et A0 7
N RE R e ST S AN IRERERY Siad 8% SN KV /2
MR HE

L5 LPTIA, PRP B3 B R B FR £5A T DR J7 A8 V) |
AR RAF A BT LR B o MR L R AR Y
WA, AR IR SR 36, IF g 02> PRP Xt DR A8 1L
J3#0 RNFL 1453 ,
S 3k
1 Yau JW, Rogers SL, Kawasaki R, et al. Global prevalence and major
risk factors of diabetic retinopathy. Diabetes Care 2016;35(3) :556-564
2 Lip GY,Clementy N,Pierre B, et al. The impact of associated diabetic
retinopathy on stroke and severe bleeding risk in diabetic patients with
atrial fibrillation; the loire valley atrial fibrillation project. Chest 2015
147(4) .1103-1110
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1772-1783

4 Zheng HJ. Treatment of calcium dobesilate tablets capsules combined
yimaikang for retinal vein occlusion. Guoji Yanke Zazhi 2015;15(2) .
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5 Kanamori A, Escano MF ,Eno A et al. Evaluation of the effect of aging
on retinal nerve fiber layer thickness measured by optical coherence
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