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Abstract

¢ AIM: To explored the treatment effects of retinal laser
photocoagulation and the applications of color Doppler
flow imaging(CDFI) in the diabetic retinopathy.

¢ METHODS: We collected 60 patients (120 eyes) with
diabetic retinopathy( lll ~ [V stage) from February 2013 to
February 2014 in Anyang Eye Hospital admitted in fundus
disease department. The health control (HC) group of 55
normal people was established simultaneously. Ocular
blood flow velocity of the 55 normal people (110 eyes)
and the 60 patients (120 eyes) was examined by CDFI of
central retinal artery (CRA) and posterior ciliary artery
(PCAs) using the PHILIPS HD6. Peak systolic velocity
(PSV ) was recorded. The examinations of CDFI,
electroretinogram ( ERG) and the vision were performed in
pre-operation, 1,7d, 1, 3 and 6mo postoperatively.

¢ RESULTS: Compared the PSV of CRA of the DR group
before and after photocoagulation to the data of the HC
group, there was a significant difference ( P< 0. 05);
compared the PSV of CRA of the DR group after
photocoagulation with the data before, there was a
significant difference ( P<0. 05). Compared the PSV of
PCAs of the DR group before and after photocoagulation
to the data of the HC group, there was a significant
difference ( P<0.05) ; compared the PSV of PCAs of the DR
group after photocoagulation with the data before, there
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was a significant difference at 1d postoperatively ( P <
0.05), there was no significant difference at 7d, 1, 3 and
6mo( P>0.05). Compared the aA and bA of ERG of the DR
group before and after photocoagulation to the data of the
HC group, there was a significant difference ( P<0.05).
Compared the aA and bA of ERG of the DR group after
photocoagulation with the data before, there was a
significant difference( P<0.05). Compared the aT and bT
of ERG of the DR group before and after photocoagulation
to the data of the HC group, there was a significant
difference(P<0.05); compared the aT and bT of ERG of
the group DR after photocoagulation with the data before,
there was no significant difference( P>0.05). The vision of
49 cases(98 eyes) was improved 1 to 3 rows, the effective
rate was 82%. The vision of 11 cases (22 eyes) remained
constant.

e CONCLUSION: Retinal laser photocoagulation is an
effective treatment to diabetic retinopathy patients, which
can significantly reduce the peak systolic velocity of the
central retinal artery, improve and stabilize the condition,
protect visual function in long-term clinical effect. Color
doppler flow imaging can observe the changes of ocular
vessel flow velocity in diabetic’ eyes noninvasively,
repeatedly and in real time, providing a basis for clinical
treatments.

e KEYWORDS: dabetic retinopathy; retinal laser
photocoagulation; electroretinogram; color doppler flow
imaging; vision

Citation; Gao YF, Liu XL, Li ST, et al. Dynamic study of ocular
hemodynamic changes on DR before and after panretinal
photocoagulation. Guoji Yanke Zazhi (Int Eye Sci) 2017;17 (7):
1254-1257

HE

BB 0T RO 5E AR FH T 36 7 1 PR 1 40 I R A2
(DR) I RIT RL LA S €8, 22 35 iy i 9 5 4% ( CDFT) 2 R
fE DR R A

Fri% AR 2013 -02/2014-02 78 22 BH T HR B} B 52 HR RS
BHECR AT 20 I BB ARG YT 19 DRI ~ IV I99) £
Bed 151 60 451 120 AR | [A] A5 37 1F & % B ZH (HC ) 55 41 110
AR, PHILIPS HD6 # {0 Z 1 ¥l 68 7 12 Wi 43R I 1 5
N 55 5] 110 MR F0HE FR 3vs AR 19 A5 22 £8 60 1] 120 HR 1Y
L0 s v e By ik ( CRA) AR 5 %8 3l Bk ( PCAs) | 12 5% U
AR M I (PSV) , LI GEEAR BT AR RS 1.7d,1 .
3 .6mo 11 (0 2234 SR i A A | DA AR o v 37 1 B R
KA,

25 51 LS AL AT R A0 I R ok 2 ik o, 7 0 43 i) 5 1



Int Eye Sci, Vol.17, No.7, Jul. 2017 http . //ies. ijo. cn
Tel:029-82245172 85263940 Email . 1JO. 2000 @163. com

FO IR AL, 22 R A ST L (¥ P<0.05) ; &0
FRESEEEA I 25 B B A0 SR ET e, 2 R A Gt E X
(¥1 P<0.05) . MELLLIR YT 1 BEAR 5 0 2 Jk a7 0
SIS IEE XA R, ERAGRITFEE L (B P<
0.05) ; 21 M B EE A J5 4% i) 18] 5 40 0 5 AR i b e, R
Ji 1d ZR A58 L (P<0.05) , KJ5 7d,1.3 .6mo 22
SRIHGE = X (>0.05,>0.05,>0.05.,>0.05) , W5
IR IS LI B L 3 ] a U IR (aA ) A1 b S HRIE (bA)
S IEE X A R, R A G E L (P P<
0.05) ; WELLHIAIT 5 aA Fll bA 0 9 S5IGY7Rl HL#, 2 5%
AYIE L () P<0.05) . WLESLHIRYT HIJ5 AL I JIE
TP a PEIEAERTIR] (aT) F1 b B UE(E R A] (bT) 4391 5 15 %
XTRRZ LA, 22 A G243 L (¥ P<0.05) s AR 4LiR
J7JE aT M bT 20 B S5IRITHT AR, 22 S RG24 (3
P>0.05) . Bl 6mo, B A A [F) B B b B8 /5 sl R 45
AR 49 1) 98 MR B EH M I8 = 1 ~ 3 AT AN AR, A AR
82% ;11 1] 22 HRAL TR FEARAE

58 WOLOEEEAR ZVAYT DR A AT B, K 0 PR %k
S ATt 2 AR D) B v e B ik 1Y) PSV B RN R E
T LT RE . R 230 B R I I AR AR JE A | AT
FEE M FASEAPUEE DR IR i i i 36 ) 2% i AR
b, PRI IR b oG T S 2 4K

SRR W BRI L D0 R 725 5 R ) RS S RE A 5 00 T B e
T R 8 28 i 7 )

DOI:10.3980/j. issn. 1672-5123.2017.7. 13

SR & XA, 250N i, shZS W0 FR 7 40 I JIE 55 2% 14
FeARTE IR ER 1M 3 )1 2 B9 A8 fb. B PRIR B 2% & 2017517 (7) -
1254-1257

03l

PR A0 ) IS5 A% ( dabetic retinopathym, DR) SR
3 HR S0 e ™ L ) 3 e R D ) v A B B 0 40 1 4 A
Wz, 22 [ — R BRI A2, an i 45780 A 1 32 1 A
ZUPE BT LS D A H e B O R L OB
AR HHTHEF A ARG T DR KRS e /s R 1 B Oy
R AR IR TR €8 2230 ) 1 3 A 1% ( CDFT) 7 A X
E NI PR I 400 X 5 7 B %) 400 P OB e ke B k| AR
Je S B BK B I BN 1 2405 R T 4R AR DA T TR, W5
PR 55 R e 3 ik ( CRA) FEIR J5 8 3 ik ( PCAs ) WA 4 49 1fiL.
TLUETH (PSV) , B FEHE— 20T 58 O B AT B 350 1 45 1.
TN J1 2 2 | o SEEE AR I R YA YT R S Rl 2
AR
1 X &MF*E
1.1 35 YdE 2013-02/2014 -02 78 22 BH 7 HR A B2 B R
JEE I RHIIA B9 DR AE B 1] 60 1] 120 HR , HF5E % S 246
AR 4% T 5 MR JEC 1 52 12 S R PR 9 1 O8] o 2 ( TIT ~
Vi) . [RS8 57 1F & % BB 40 ( health control group ) 55 il
110 HR , B 9 ) 247 3 2ok 1 PR A £, T LR L 1 N B
FEANIE |5 e 55 AH O B0, WA AL (OBl R 41) 60 1]
120 M, Horp 5 32 f4i], £ 28 4], 4R % 42 ~ 70 (F-35 55. 4+
11.5) %  BEIRFGEFE 7. 9+6. La, o rfow bR 95 00 190 5 5
3 T4 68 MR, b5 PR i 400 09 B6 5 A2 IV 1 52 1R, B A7 % IR
3 A0 TR A5 A8 R 3 MR RS TG K T AR L %o R L (e R
HRAR) o A I8 1 591 5 LR 4L AR R 19 I 8 32 46 & 55 1 110

AR, o 58 32 i, 2 23 fi], A% 40 ~ 72 (-3 55. 8+
11.1) %,

1.2 5

1.2.1 #3%i89F7 i Novus Varia [#{& 22 3% K RS 806
RITPAY WOCIBI PRI Sg/L B 5 FE ML Bl B R i L 2 7
#2256 ~8mm, Xt DR I | IV 39 8 35 34 300 17 4 10 X0 8 5 5
A, HIGH B B RO B S AR (PD)
LR 8 BRI 2 408 5 15428 30 00 O ) s 0, ) 1 o
B 5 Z A B B AL R T 6 8E . MOS8 OB B
1224 200 ~500m , BESGHTE] R 0.2 ~ 0. 45, i 1 Dy Z AR 4
ANTRIEBA S Je ' 8] 5 175 O, 38 8 7 150 ~ S00mW , LA K H
o M FOCEERE AR, SEOCIR YT Hh R — = R RR B I 45
fE, 75 4 WiltAT , B8 1 IR, BIRAT 300 ~600 4, FOG B
251 200 ~1 800 A,

1.2.2 ZE#HBEFHRE R PHILIPS HD6 =4 ¥ (AR
FEAL, SRR PR IR L R 7 ~ 14MHz, 32K 3 P90 TH A
PR, W P XUHR SRR, 78 HIR I Bz k4 35 A A7), B
P F RS WK 5 ) 49 4, B BR S 0 22
XA W2 AR B, 3T I % 0 2 35 ), fE R IR BR )5 B 1 ~
2mm A PRI 28 15 DX, AT DA B 21 | 35 AT B R L
i, 43 CRA IR ) s v Je ik ( CRV) e B HURE A
BE/NTF 15° PP A AT BEBURE , BUBE AL M 1. Ommx
1. Omm,, FiFH bk i 2238 80 0 A5 1 28 307 104 A0 PR i v ol
o L0 AT ), R R, I BB 4 ~ 6 48 8 S U0 1) B
FES G | WS bRk PSV ; LARIRE J73 , 400 28 J FBl 3 AR
PG XA, P3RS PCAs 19 PSV, 1E X FE ZH 40 %9 i
S PSV K 10. 36+ 1. 47cm/s, 1F F 2 540 Fi1 551 0 i
ARG S PSV 4350 11.83+1.64 11.270+2. 810cm/s
S FFHN IR J 4 Bh Bk G PSV TG B 25 S, BT LAAE
X HE B 34735 FH B A0 52 0 S 5 A7 D 4 43

1.2.3 MR FERET KA mr A5 &2 7 365w
e ik FIR 0 o IR O K e £L | 165 28 K5 3 . 30min J5 , FH 4¢/L
E5 T B A S DL IR 9 IR A s M T PR e, ¥ i G 9
KRR Rz JBk: | 228 AR T TR0 K BH 77 a8 i 45 1E o M H
AR 3T ()00 s, v S, o 2 ke b A 1 ) B % v o e
PEIFS AN R A, VB2 K E T s TR AR T
G L, U 9 AL A 20 e [ s, AR A AR e e I, 1
AR F A B KS #A 2 58 ( RETI-SCAN K-GAM) #4754 5% ERG
KEAT R FHBR U 4 A0 DR S o) e i X 00 D B 1 7 B,
TR SEAE R O I K, (R 2 7 000k, 3380 3 1 %
FRUEIGIREE (1.5 ~3. 0cd/m?) , 52 K6 % 13 004 10 5 08
FRERTAT PN Y 1) H0 55, 43 50 5% a 9 b B ASAR I (aA, bA)
FEAR ] (aT, bT) |, #7204 .

Bt 0T . Rl SPSS13. 0 #4752+ 497, R H
BALTRI R 7 22 0 A 6 WL 2H R TG AR T 45 R T 8 7 400 ) g v
Yl ik PSV , BEIR S 58 3k PSV LA S A 190 JEE el [ 45 2 B0k
Xt 25 AEAE 22 53 R ) Dunett 3 X5 W22 4H AR 5 4% if
6] S5 RS AR AT AT PN L, P<0.05 M ESA G2
2R
2.1 MR R Zh Bk 5 BA I FR UG BR EL 8 1E W X FR 4
L s e B [k PSV A 10.36+1. 47 em/s, WLELLH AT R .
AT 1.7d,1.3 6mo FR W fi5E H e gy ik PSV 480453 51k
8.25+0.86.9.71+1.42 8.84+1.03.7.14+0.75.7.52+
0.83.7.62+1.07cm/s; WL ALIRIT AT J5 %R 5 1E 7 X B

1255



EfRIERIEE 207 E7HR F7HE F7H
E815:029-82245172 85263940

http://ies. ijo. cn
BB {S78:1J0. 2000@ 163. com

A, PSV BRI, 2R AHRIT ¥ B L (F=3.742,P =
0.003) , £ W RS 2 S5 IE A i 22 R A G228 X
(P=0.034.0.041.0.035.0.007 .0. 016 .0. 020 ) ; 4= %% [ fi&
HEER G A B S S ARAT I, ZRARITE X (F=
4.487,P=0.002) , 535l S5AKHT G EIAJE 1.7d PSV
T, ARG 1.3 .6mo PSV NRE, ZRAGI¥E L (P=
0.027.0.044 0.032.0.039 .0.024) , W% 1,
2.2 EREBEEIR J5 45 oh Bk U 48 P M iR Ug R bb & 1F X R
RS 3k PSV Jy 11.83+1. 64em/s, WAL VAYT AT .
WITIE 1.7d,1.3 6mo BEAR J5 %5 2 ik PSV 414587 51 K
10.13+1.25 11.46+1.47 9.84+1.36.10.21+1.19 9.78+
1.37.10.05+1. 42cm/s ; WELHLIA YT i Jm 45 A 5 5 1E H
XTHRAT L #E, PSV BRI, 2 R A ST B L (F=2.991,P=
0.012), "M EEFALKESFAERITFEX(P=
0. 047 ,0.039.0.018 .0.027 .0. 006 ,0. 033 ) ; 40 W 5 i
RIGHBEE S ARAT R, 2R HHRITE X (F=2.694,
P=0.030) , /B S5ARET A A3, ARJS 1d PSV T, 2
SAEGH#FE X (P=0.013) ,KJ5 7d,1 3 .6mo PSV JH]
W% (P=0.174 .0.232 .0.075.0.256) , W32 1.
2.3MMEXBEARNEUMBEBRRESH S WX
HEZH PR A 5 3 P a IR (A ) RO ER AR Y7 I
RITIE 1.7d,1.3 6mo aA HPE UL 2 ; AR IR YT 1 I 5L
P50 ) 5 1 F X B L R 22 A Gt L (F=26.515,
P<0.01) ;A S IE WA K ZE T B HGI%#E L (3 P<
0.01) , MEHIGIT G &0 S SRIrar b 2 2 A 5%
P L (F=14.581,P<0.01) , 73 W 5 AR LA 2 54
Gt L (P<0.01 ,<0.01.0.011.0.005.0.002) , IE%#
Xof B 2 DA YA P9 B L 3 T a0 M L sF ) (o) B ISR 43R
JPHT AYTIE 1.7d,1.3 6mo aT A% ILER 2 LAY T R
JE B S I F T B LR 22 A Geit i L (F=14.339,
P<0.01), il SEFHUEZSASITEEL(P=
0.017.0.009 0. 022 .0.034 .0.039 .0.003) ; MEH ARG 5
AT 2Z R LGB X (F=1.236,P=0.305) , IE#
Xof B 2 DA ' 490 I R 37 1L b B 1R R ( bA ) S I8 2 AR
ARJG 1.7d,1.3 .6mo bA FHEUILFE 2 s WE AL 1A Y7 il 5 £
S S IEE X A L E R AT FE L (F=3.178,P=
0.009) , 43l 5 IEH A 2 T A SR X (P<0.01) ;
MELIRYT TG i SR AT L ZE S A St B X (F=
10.273,P<0.01) , 73l 5 AR AT M 2EZ R A G EE L
(P=0.015.0.021.0.034 .0.033.0.026) , IF% X} IRZH A
AL JE5 EEL 3 ] b 3 0 N i) SO 2 AR i RS 1.7,
1.3.6mo bT PHUULER 2 s AR AL IG5 i 43 31l 5 1E &
YL L E R A G2 F B X (F=2.279,P=0.047) , 5
AMEIERE AR 2 T A 5= 2 L (P=0.035.0. 021,
0.031.0.022.0.039 .0.036) ; MELH A5 23 95 AW &
ERIG I FE L (F=0.529,P=0.753)
2AMMBEXRBEREMATN  HYI 3mo, BEWSTE A
[i) 2 b o B AN . 49 151 98 HR FR A S 1 ~
3ATANEE B RE 82% ;11 191 22 HRAR S5 4 A7
3 1tit

DR J2 I R L HRBNF L B — Fh f &2 0 , P30 = 2R
SRy LA TR 3 AR R A LA 5K H L 0 R IR IR s SR
B PN 2 IR T AR | 5 RS RS R HE TS | A4S AR 46 /)N,
PN RERELRE | 5P RS04 U 5557, 3K S A A o 8 A I
A% oY A ZE | 7E B AN LA A8 1) 3L Atk L 00 IS/ B ik i ZE

1256

1 FEAY MR R REERGES K PSV #31E

(X£S,em/s)
205 LR de s ik PSV BEIRJS 4 Bk PSV
EH A 10.36+1.47 11.83+1.64
pe sl
AHT 8.25+0. 86 10.13+1.25
RJg 1d 9.71+1.42 11.46+1.47
ARG 7d 8.84+1.03 9.84x1.36
AJ5F 1mo 7.14+0.75 10.21£1.19
ARJE 3mo 7.52+0.83 9.78+1.37
AJ5 6mo 7.62£1.07 10.05+1.42
K2 HAMMERFIE aA.aT.bA.bT #iE XEs
215 aA(pV) aT(ms) bA( V) bT(ms)
EHH 78.17+11.72 16.92+4.71 172.16+46.38 38.91+6.13
U=
b N:l] 34.48+6.72 18.39x4.01 57.21£16.29 42.16+8.47
ENERE 19.52+7.04 19.36+4.87 38.44x12.02 44.49+9.21
ARJG7d  22.91+6.58 18.81+4.08 39.22+13.13 43.67+10.03

ARJG Imo  25.83+5.64
ARJF3mo  26.12x4.35
AJF6mo 25.93+3.73

18.54+4.15 43.29+15.81 44.02+10.28
18.92+3.76 45.23+12.78 43.17+8.04
19.06+4.08 44.97+11.52 41.56+7.17

TR TCHE U DX B, /NSl kA B A A8 A= 8, ™ o
BENT B 2B E R Z R, BT AT
WIZWERIR IR YT X DR TG L EZ S /£ DR 1
i ARG TT b BOECEEAR I 2 2k MM A T 5 iz
SEHOA T, GEEH] TAYT DR AR SRR R T HOE Y
DI RAIONE it ok 45 T AL 100 IS I A , 00 1 58 X 4L ) 5 5K %
R, A AR P a6 i 2 8 T i D>, DA A0 A B 8 K i 11
B DU 5 DCBE R AR T P 190 158 1) JBE 88, 0L )8 P )2 B
Sy MR [ Dk 4% IR ML 4 4L, (A oo 4 ke 4R 255 3
PR 5 D BRE T AT AL O T PR X 0 o B e M R 2, DA
792 DAY a8 L TR 375 S5 080 A L2 DR 3 B9 20 D/
PR MAETE Bl 2 T AR O BRI IR A a5 A
E DUl /D3 A2 LA 1 7 2R O AT BB 2B I IR 4, PR
FEABTAE A BEBEAK B A S T e 2 58 4
THIR , T DR AR Y 2 Ji& , PR AT sl RO L T
ARG AR AT IR G A i 52 S5 A £ D7 1 X i IR L L
S A T B (EUG T RELE 5 IR A B MR fn i TR
My BUES AR A RS S BUE IR B Ho A
JEARREM X LE & T IR AT RIS . ANt AR
A LA R BRYE % TR 4 By 2 22 A O I
D5 LA L x i 5 0] 2o i) 8 PN BE SR IR R i A
5,

CDFI 27 JH 22 S O0L 480032 3l f) JIE 4% 52 555 10
PR AR A LA K I 5 ML 33— 5 vk | AN 52 S D' ] J5i
TR A BRI , R T 2 P T LT A UL B HR Bk B R
JR B OL A S S W B B 25 AR AS F B AT )
BESE, TR SR 0 2 0 B EOR M S A RERE T
B SEmFEhA AT H A M R RO A A R i i 8
AR MR I B ) A A A A T S 0% BE DR
RS HRR T ORI B AN BE VLSS B L 2 /T, DR
e D S NS i I I e < A S e S N T 95 )

EL Ak [13]

I ‘o



Int Eye Sci, Vol.17, No.7, Jul. 2017 http . //ies. ijo. cn
Tel:029-82245172 85263940 Email . 1JO. 2000 @163. com

0 Ji55 v sk gl Jok R e R JS 3h bk el R o0 ik &, CRA
R LI I (14 £ A A, R I — {3 i R X P 2 1 3
Jik , PCAs SRRk B ol ik , 76 AR 22 5, 76 90 b 8 8] [l 3
ZENIUBE, 43 A0 - Wik 4 B, H: =8 AL 107 00 I i %) 1 DY 2%
PR IR o 65+ e st fok R B HR: i 6 3 ik %) 1L 3 8h 1 2 S 8
BB S WAL I 1) S0 R A 0 . PSV B 44 JEL SO I 4 1
L 378 328 B ) v (L, o 2 3 0 0 ) 30 P e L 7 3o
JS WL ) 2 I A S 280 R AL 37 36 102 ik BE , R e AT AT ik
CDFI 720G CEEAR TG X DR R HR30 1. 45 3h )7 2 647
RG], AR 5 LA A 175 00 A Aty 408 IR Y 8 AR 114 R 1111

O R 5 e, TR T R — ] L U S L TR 5 T E 174
— IR R AR KA, Horp U N ERG 26l 5]k
B RS A 28 70 B N B9 S T, BEAE 200 B 7K S S ke
PR 45 2 (R D RE . i 9 R Do) S0 8 A AN 2 ol I 38
AR TR AEAE AR E ) I HoA & I RE S W & AR AE L
O RES AR 4 A 2 R A AR o S ] e R R B e 2
RYIIRERUE AT RN, BE AT Oy I8 W DR 4R K 3
W REA BY T HIWr DR A% 15 X 5 . Xt DR BE AL
PR E A T J 28 A7 A0 IR R L A G 0, R LA A A Y o %o
DR I RE 4 5% Wi, 25 & % (08 75 22385 i B ds , i —
A5 7 I G B AR 136 7 A IR A X SR AR )
T,

AMEGE LB, AL EEEAR 5 DR AR 25 A0 A0 0 5 1ML 37
FEA B ks, RO IRYTJE CRA ¥ PSV R 7 1 BA
R, BAT I X OB B A RS 6mo W BE T &
R, BRHIAH EE R O Sh KA 4N, Fbka l RE B s
53 M7 TR R 2 ) I A 1 2 R0 v 1) S e [ A i 3R
1AL TR L 7 2 R T R R IR A G R A, ik 2 e ke
Jie K i EL OGS W] DL B A B 9k 98 e 60 B 41 i
B LR G VR X ROHT AR ILAE I AL RS EE AR S AR
D) AL O D PN )2 BE 0 15 2 O 22 0k 1 Ik 4% RS 2R 1)
= 3=l A N A = sl i |
PR R A 2k 400 P I 4 AR 4 1 SRR RS MR T 5
E BRI | B 200t B ROCEER YT G LR T & PR B A
R, [A] e T LI S P J2 A SR 1 A5 T I X SR
B T SR B AR, L7 o AR R Ak /0 | 2k B0 5 0L I S 8 8
A STE BB, TR A AT A A0 0 58 H 3 P T 52 4 2R
s LI R P aA 7E 4 PR R R B i A6 e Al A B
R SR O EH 0 T IR 4 40 i, S B (6 28 1 B2 1Y)
A ZWCHOE R GRE , YERETT A Y A R A (A K
R 2B BT Y G RS2 4 B — 5 Y1 L) Jik 46 T 40 il 7 ) 2
FRUAREIR . XA 2124 ) iAs 5 e A B 2R A AR AR IR 7
A R MR T T R R G A R AR R
Wy I Ak 445 M55 2 AT ML /R 0 R0 T B k' R A2 B T T
K. RO CEERTAL 2 BB T I 0GR 7%,
SIS R R w /D R R R AR, Xt i A s BT
BOVE AR S T2 11, 310k B ks R 0 420 25 oo R o s o J2 3
ANl N 200 R 0 48R4 757 bA JEEE IS BB
T S RAAIG, M7 RE SR R A SO 7E 153 400 PR A 400 B R0 AT 40 i
TR R 453405 7 U B Muller EC 40 B, {5 J50kE 2 440 it HE
GIZEEL ELIn NS, 1 248 5t P B2 B5 S 5 100 ) g o
JEA KB EIE N BE T B BT | 38 T ER A MWL R 5T
a P b I A A (B S IB) 76 38O IR T IS TG 2 AR R 1 A
FEIRITAENR D T IR A2 # B 1 TR B I Al 904 B A 1%
190 3 FE 2R, AR 78 A ks A R G B AR S Bt AR

PO L 8 20 ) 2 ok A RO AR B AR s 2 DG
BEEFPA 1 R T 40 1 T 1 XA o e A LA
5 RN o (K= A W L P TR ol (K== BIE N T e N N
UKD 5 /N DK AT 47, = 4 L4 WA 4 i PAD 2 L A8 2
WD AR S5 K e sk e L 22 0 2 ) e L 1) 5801 5
T ML A PR R T R R SRS, PR R 22 B
X 5 1 SO A A S DI RE W3, B+ T A0 R 5 EE
I8 A L
B2k
1 Jong HO,Seong WK, Kwon SS,et al. The change of macular thickness
following single—session pattern scan laser panretinal photocoagulation for
diabetic retinopathy. Graefe’s Arch Clin Exper Ophthal 2015253 (1)
57-63
2 Yamagishi SI. Role of advanced glycation end products ( AGEs) and
receptor for AGEs ( RAGE ) in vascular damage in diabetes. Exper
Gerontol 2011;46(4) .217-224
3 MR, FRIR VK, R, 45 R (0 223 Xl PR AL IR I A R 3 bk
ML B AR AR BIE Y. Pl BR 2 2%k 201357 (6) :546-549
4 Mohsen Hosseini S,Boringt AP, Sun L,et al. The association of previously
reported polymorphisms for microvascular conplications in meta—analusis of
diabetic retinopathy. Human Genetics 2015 ;134 (2) :247-257
5 Bhagat N, Grigorian RA, Tutela A, et al. Diabetic macularedema;
Pathogenesis and treatment. Surv Ophthamlol 2009 ;54 (1) :1-32
6 i, SERK sy . A [R] S ST DR A 199 5 28 T TR T T AL
SEAT. I RBFSE 2012525(2) :161-162
7 Koutsonas A, Carstesen D, Henkel C,et al. Effects of Coagulation on the
Autofluorescence Pattern of ARPE — 19 Cells; An in witro Study.
Ophthalmic Res 2012;49(1) :11-19
8 Mugit MMK, Marcellino GR, Gray JCB, et al. Pain responses of Pascal
20ms multispot and 100ms single — spot panretinal photocoagulation
Manchester Pascal Study, MAPASS report 2. Br J Ophthalmol 2010 ;94
(11) :1493-1498
9 PRI, 25 ACHH, BELMS 56, (0 223 7 TE AT o PR 1 4L Y
JEERRAZ B . I PREE 2R R A 2014525(2) 1122124
10 BAf, 14 2K R0, % 60,22 3% B P UL DR 1R 190 655 722 1l 3 30 1
ARl SR BE 2 2R 2012528 (4) 303
L1 BRI, TRAT, 5T R (5 225 3y 7 ) o IR R 1L 5 L 9 3l
SERIRTFE. PRI 2014514(9) 116441645
12 5K AT 3RS, G5 R 10 2205 0 AR PR S U B L
95 78 BR S LA B 0 2 AL b [ B AR AR R K 2015513 (15)
133-136
13 A7 W0 R 2. A €0 220 A P A A il P TR 8 725
UL Bl 3 2 AR AL IR AR S A (L IR PR 25 A 2012527 (10) ¢
902-904
14 Villarroel M, Ciudin A, Hernandez C, et al. Neurodegeneration: An
early event of diabetic retinopathy. World J Diabetes 2010;1(2) :57-64
15 Antonetti DA, Barber AJ, Bronson SK, et al. Diabetic retinopathy
seeing beyond glu—cose —induced microvascular disease. Diabetes 2006 ;
55(9) :2401-2411
16 Stefansson E, Machemer R, de—Juan—E Jr. Retinal oxygenation and
laser treatment in patients with diabetic retinopathy. Br J ophthalmol
1992;113(1) :36
17 Stefansson E. The therapeutic effects of retinal laser treatment and
vaseetomy. A theory based on oxygen and vascular Physiology. Acta
Ophthalmol Scand 2001 ;79(5) :435-440
18 W5, XA AT AR, 2 A0 P00 R 35 A e 494 A= A Ml R s 01 R0 I
9 78 S B AT DX AL O JIRE ) B 1) 5 ). TR R BT R 2015535 (4)
362-365

1257



