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B EEE (PRP) 1697 HI G 90 25 4 AT e A5 1k
ik RIS TERE ST . A 2022-01/2023-05 78 M BE R
FEEE R W% B BE 4T PRP JA YT 9 PDR R 98 1l
98 R FEIRYTHT, SEAL PRP VAYT)E 1 wk, 1.3 mo 170624 4H
T2 49 A4S A% ( OCTA ) 6 25 vty # 1) Jg8 J5E s
(CRT) ¥ B H0 JEBE (CMT) | 385 BE Hh O [ Jbk 45 i S i
(SFCT) | ¥ B v MG I 48 X AR (FAZ) IR JZ I PA
(DVC) Mg % B RJZ M (SVC) MR R, B i
oL ERATBE IS AR DI E] 2 IR I B R 2 i, e 2% 95 R 58 AR
1aBlvs, KUi% 3%, WIIGITIE 1 a B U5 16 605
R TG R 73 IRATHUS AN R4 22 HR (L6 H
By 9 MRATAL Iy MR 13 1R ) | e B P2 [ 3% PRP IR Y5 i
JE L 45 # A D) R AR Ak, 2R 32 0 TAEFRME (ROC)
i 2 A 3R £, 2 B 40 D) R &5 44 A ) BE X PDR R E
PRP /Y7 B F0A A

R . HBEEIRYFET PDR 8] . CRT,CMT ,SFCT . DVC
ML L SVC M % R A 22 5% (3 P<0.05) , ™
HEFIBITIE 1 wk, 1.3 mo FAZ ¥IBIRITHIFEAR, DVC,
SVC. Il 3t 5 BE BRI T AT 4 FH i () P<0.05) (B [A)3H
J7J5 1 wk,1.3 mo FAZ DVC .SVC I 25 JF LA o 2% 5
(¥ P>0.05) ; 413875 1 wk CRT .CMT . SFCT #8477 /i
Fhi (3 P<0.05) AL L3 T2 5 (3 P>0.05) 5
HIAJT )G 1.3 mo CRT CMT SFCT #4775 1 wk HIAYT B
PIREAR , R A R 436975 3 mo CRT CMT SFCT ¥ %834
J7JE 1 mo T, B TS R 44 (¥ P<0.05), ROC
£k 341, PDR #1697 )5 3 mo If CRT ,CMT SFCT B
KA PRP IGI7 )5 1 a 167 500 B9t 2 F i AL )
40.788.0.781,0.783,0.902, B & il I 4 {5 ¥ &5 (P <
0.05) . Hesfih 4k B/ PDR % PRP {6753 mo CRT,
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Abstract

¢ AIM. To analyze the changes of retinal structure and
function before and after panretinal photocoagulation
(PRP) in patients with proliferative diabetic retinopathy
(PDR).

e METHODS.: Prospective study. Totally 98 cases (98
eyes) of PDR patients who underwent PRP in Eye Hospital
of Wenzhou Medical University from January 2022 to May
2023 were included. Optical coherence tomography
angiography (OCTA) was used to detect central retinal
thickness ( CRT ), central macular thickness ( CMT ),
subfoveal choroidal thickness ( SFCT), foveal avascular
zone (FAZ), deep vascular complex (DVC) blood flow
density, superficial vascular complex (SVC) blood flow
density before and at 1 wk, 1 and 3 mo after PRP. During
the follow-up, 1 eye underwent vitrectomy, 2 eyes were
lost to follow - up, and finally 95 eyes completed 1 a
follow-up, with a loss rate of 3%. According to the visual
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prognosis at 1 a after treatment, the patients were divided
into two groups: 73 eyes in good prognosis group and 22
eyes in poor prognosis group (including 9 eyes of visual
disability and 13 eyes of visual regression). The changes
in retinal structure and function before and after PRP
treatment were compared between the two groups of
patients, and the receiver operating characteristic (ROC)
curve and decision curve were used to analyze the
predictive value of retinal structure and function for PDR
treatment.

* RESULTS. There were statistical significant differences
in PDR staging, CRT, CMT, SFCT, DVC blood flow
density, and SVC blood flow density between the two
groups of patients before treatment (all P<0.05). At 1 wk,
1 and 3 mo after treatment, the FAZ area of both groups
decreased compared to before treatment, while the blood
flow density of DVC and SVC increased compared to
before treatment ( both P<0.05). However, there was no
significant difference in the blood flow density of FAZ,
DVC, and SVC between the two groups at 1 wk, 1 and
3 mo after treatment (all P>0.05). The CRT, CMT and
SFCT of the two groups at 1 wk after treatment were
higher than those before treatment (all P<0.05) , but there
were no significant differences between the two groups
(all P>0.05). The CRT, CMT and SFCT at 1 and 3 mo after
treatment were lower than those at 1 wk after treatment
and before treatment in both groups. The CRT, CMT and
SFCT in the poor prognosis group at 3 mo after treatment
were higher than those at 1 mo after treatment, and were
higher than those in the good prognosis group (all P<
0.05). ROC analysis showed that, at 3 mo after laser
treatment in PDR patients, the area under the curve of the
CRT, CMT, and SFCT alone or in combination after
treatment for 1 a was 0.788, 0.781, 0.783, and 0.902,
respectively, and the combined prediction value was
better ( P<0.05). Decision curve analysis showed that the
combined detection of CRT, CMT, and SFCT in PDR
patients at 3 mo after treatment can improve the
predictive value of visual prognosis.

e CONCLUSION: The optimal time for retinal structure
and function recovery in PDR patients after PRP treatment
is between 1 wk and 1 mo. OCTA measurement of CRT,
CMT, and SFCT at 3 mo after treatment can predict the
visual prognosis during the 1 a treatment period.

e KEYWORDS.: proliferative diabetic retinopathy;
panretinal photocoagulation (PRP) ; retinal structure and
function; optical coherence tomography angiography
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B A OB PR S AL MR 9% AE ( proliferative  diabetic
retinopathy , PDR ) 4 JR % ( diabetes mellitus, DM ) 5 £
TR BB Bl i 45 46 5 P BUR A R WA B R 2 —
PDR BIAITALHE 4 B R G018 1 s 45 SR IR B Ry 38 3R 97

Horp 40 W R 806 6 B ( panretinal photocoagulation , PRP)
JEIRYY PDR WY R #0972, REAT P AR PDR A8 & 0L it
F L HAN R A R R A A R I RE AR 3k 2E P (1
AWFFEAE L BOGIRYT PDR B[R] B BE -5 SO0 I B 45 44 5
THREHULE 34 5 55 3 TR J5E B | AL g Pk S e ],
FEREA S 2T . B, PDR B E EORIRIT S &
i TN FEOGEERR [F AL T, R PDR JR #6745 8
WF5E /Y [R) RE, O “ AH T W7 2 43 4 145 1R (optical
coherence tomography angiography, OCTA) J& PDR 12¥7 &
FB, BA R m o AT 208 B AR 0 AR BESE B A
HELJEG 1 3175 5 A0 RE I B 45 440, 3 7 PDR B L4,
AT R OCTA ZE =701 PDR HH BOGIRIT In A
R[] B 0 JBE 45 ¥ A RE R AR AL , 20 A AS TR s S
P45 44 5 T g, %3 PDR OBIRITRIRIT MR

e,
1 XHRIFiE
1.1 X8 HIEMEIIFE, WE 2022-01/2023-05 78 & M

BB 2= B MR DG B2 B 1% 22 3812 9147 PRP 327 1) PDR
B 98 1] 98 MR, AAABRIE : (1) 17 WRUH AL I i e 5 2
Sl E Wi bR e, 294 PDR' 5 (2) 4E 1% 40 2 K L) L
(3) ZHYRBTTRBORAE  #UAT PRP IRYT; (4) 175401 PRP,
HEBRBRIE + (1) Ho At 5 5 A4 40 0 585 22 s 40 3
(2) AR 2R BB b 2 e A 225 (3) ™ T fE
SEECRER M 3 L EE IR, (4) BEAEA IRBFFEAR
85 (5) B IFHAMIRFRE R ; (6) K BCEFEIE IR B2 (7)
JE A BN | 5 0 2 0 DX K 46 IR FE A A (8) IR Bk %
B B A IR AM . SIBRARYE : (1) BE DT I ] Be 9 AT
PR ARTIE; (2) &4 DM 207k I K E S Bkl 15 b W
(3) ¥ B iR dT; (4) KRyjsirh B HHoF5E . AR &
(MR FRET) , LGS EEZ 5L oW At (HLES .
2022-004-K~-02) , H [ il R i 3 10 Wk oo 9 3 S
( No. ChiCTR2400093414 ) , it 1 2 5 # ¥ 2 & 0 1% A
= U

1.2 i PRPIGYFHIR I 7 FEak R Bz i, #1) 22 R I
FETRRIE , R OETE B 4% 200-300 m, BJ% 80-200 mW ,
BRG] 0.1 s, T - N ZOEBE, SLEBEREMIEE 1-1.5 J6 B &
A28, DGR T 28 L DO R S ol DX R TE R I Dl L i
2 500-3 500 OEHEERL, 73 4 WSS, B 1R, BRUOLEE
JEL600-900 4>, BEVT 1 a, IRYF AT, 58 B PRP IRY7 A
1 wk,1.3 mosRJH OCTA Il £ 25 400 19 FRE 45 ) 1 1) BB AH O
bR, OCTA S I bL 7 1< O 840 nm , il 1) 41 4 41 ¢
70 kHz KA I PE4E 2 Y44, 2 YOS BE 4, b 22 1)
KBTI, BBAT I W7 R s i . OCTA K4k
PR B AL 38 AR AR X, SR 6 mmx6 mm FFEBAFH, or
AR TAE [ — IR BRI AT . ARG e B A Bik
& U A IR EL B ( central retinal thickness , CRT) | 75 B
HFUL B ( center macular thickness, CMT) | 3 B H7 .0 M1 ik
25 iR JE  ( subfoveal choroidal thickness, SFCT) | 8% B Hp 0
MG M4 X AR (foveal avascular zone, FAZ) ¥R)Z L4
(deep vascular complex, DVC ) IfL it % B | 3% )2 1L & M\
(superficial vascular complex,SVC) IfiL i % & .

Geitef e 2R ) SPSS 25.0 #4443 #r , Shapiro— Wilk
K96 B RSV, A7 A IR A 1 R BERR T a+s
71N, P2 ] AR T S AR A ¢ Gy, o 42 1 4 R
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ATy 2200, I FLBCR T LSD -1 K 560 AN 774 I
BRI R R M (P, , P, e, 4] AR M
Mann—-Whitney U #5565 T8 RER H n (%) Fm , RHX
K0 SR FHAZ AR TAERRAE (ROC) [T £k, 20 B 10 19X 55 45 4y
FITIREXT DR G0 TS 0 700 A, ih 26T 1 AR e 4
K Z K R R TR 5 A, 22 i T30 g R 25 44 0 2y
REXT PDR BOGIRIT UG R M2k ; P<0.05 R EFAH S
R,
28R

g4 A PDR B 98 171 98 HR , BT #e 1 HR
TRy E 2 IR R R R U7, e 95 IR H 2 1 a
Bl T, RV 3%, ABIIRITIE 1 a BB P4
e RAF41 73 BR (R A AR 07 % 2 sl g [mlR ) Al i s
ANEH 22 B ARG S 5% 9 BRAIAE Sy [M1E 13 HR (#0 f1 %
PEARYE (2006 45 Uk 4 [ 5% B A o 2 0 ) 5k oy
ZRRIEY " b LR B R 5 IE AR 7 <0.02 sl BT 2R AR <5 B
RIS W A Ty 58 . A0 7 1138 g 9 4G 2 R R W 47 B LA
),
QAFHAEREBTIH—MENIER WAHARFIRITH
PDR 43+ .CRT .CMT .SFCT .DVC FI SVC L7 % FF 45 2
SIEGIE R L (P<0.05) , HoAth— M5B 82 25 7 34
TG it2¢ 2 L (P>0.05) , )L 1,
22 WAEERFEIE CRT Lk W4l B AITHG

CRTHHE Z R BRI ¥ E X (Fyy = 8.878, Py =
0.004; F,yp, = 4929.901, Py, <0.001; F = 26,487, P, <
0.001) , BIEAITRTANAYT S 3 mo CRT W22 5 3H
it B X (P<0.001) 367 )5 1 wk,1 mo W ZE ST
G E X (P>0.05), WHBEIRITE 1 wk,1.3 mo
CRT 5IBI7 AT L 22 S A G283 X (P<0.05) JATT
J5 1.3 mo CRT 58975 1 wk WS WA G553 X
(P<0.05) , /5 AN RAIAYT G 3 mo CRT H5iR¥7)E 1 mo b
MESA G L (P<0.05) , WG BEFHIBITE 3 mo
CRT 5iG¥7)5 1 mo LW Z R TG 11222 L (P>0.05) ,
#£2,

23WMARERFFEIE CMT EbB WA R F BTG
CMT b8 22 R A G it = B L (Fyyy = 5.612, Py, =
0.020; F,y;,; = 678.096, P, <0.001; F, = 6.290, P, <
0.001) . PAZLIEGITRTFIIGIT S 3 mo CMT LLHR 22 R ¥4
Giit2EE X (P<0.05) I697)5 1 wk, 1 mo L E RIS
P E X (P>0.05) , WABFIRIT)E 1 wk, 1.3 mo CMT
5T AT b R A G E R L (P<0.05) IRITIE 1,
3 mo CMT S5iAY7 )5 1 wk LA 2 FAE G122 L (P<
0.05) , FJa AR AIAEIF I 3 mo CMT 56775 1 mo FL#R
ERAG I E X (P<0.05), WG B UF4HIAITIE3 mo
CMT 55975 1 mo 2R TS24 L (P>0.05) , L
%23,

x1 MABRFRTH—MALILE

a5 e FES (1, %) At T2DM Ji PDR Jji i PDR 4301 (B, % )
ZH ! _ _
% ﬁ‘ (xis,;) (xis,a) [M(P25,P75>73] N,ﬁ);ﬁ V,ﬁ,ﬂ VI,E;‘%
TiljE A R4 22(22) 15(68)  7(32)  65.52+7.57  9.83+2.26  4.00(3.00,4.25)  4(18)  7(32) 11(50)
TG B4R 73(73) 35(48) 38(52) 63.24+8.13  10.65+3.32  4.00(4.00,5.00)  36(49) 22(30) 15(21)
X//7 2.777 1.171 1.083 1.344 3.001
P 0.096 0.245 0.282 0.179 0.003
) ] CRT CMT SFCT FAZ DVC %  SVC M % E
4151 1% (HR%D) _ _ _ _ , _ _
(XES, um) (X%S,pm) (X£$,pm)  (XES, mm°) (X%S,%) (X%S,%)
Tl ja AN R 40 22(22) 454.35+35.24  364.53+35.37 383.52+37.53  0.45+0.08 40.33+4.26 37.32+4.85
TG B4R 73(73) 422.62+33.45  335.52+32.64 357.45+38.25  0.43+0.06 43.15+5.52 40.53+5.24
X/1/7 3.853 2.349 2.814 1.056 2.560
P <0.001 0.021 0.006 0.300 0.012
*2 WHEERITEIE CRT LR (X£s, um)
415 37 RITHT TRITIE 1wk IBI7)E 1 mo IHIFE 3 mo
BaA R4 22 454.35+35.24 483.53+38.44" 285.64+25.42" 323.64£32.52"°
T R0 73 422.62+33.45 472.62+37.65" 275.53+27.35"° 285.64+31.52"°
‘ 3.853 1.186 1.544 4.921
P <0.001 0.239 0.126 <0.001
1:*P<0.05 vs [F4LIRYTHT ;° P<0.05 vs [RIZ1IAIT)E 1 wk;°P<0.05 vs [RIZ1VAIT)E 1 mo,
®3 WABEBITHE CMT L& (X£S, pm)

215 IR %% TRITHT BITIE 1wk IS 1 mo IRITE 3 mo
WA R 22 354.53+35.37 434.35+38.37° 242.26+26.75¢ 275.65+26.45
s R Ar4 73 335.52+32.64 445.35+37.52° 236.32+25.38" 245.83+27.57"
t 2.349 1.199 0.950 4.487

P 0.021 0.234 0.344 <0.001

1 P<0.05 vs [A4LIAYTHT ;  P<0.05 vs [AZHIGITF)R 1 wk; P<0.05 vs [AZHI697)5 1 mo,
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2AMABEEEITEE SFCT b MU B EIRIFRTG
SFCT W Z R A G L (Fuyy = 4.385, Py =
0.039; F\yy = 1900.078, P,y <0.001; Fp, =23.094, P, <
0.001) , PHALEAYT HIAIARYTY S5 3 mo SFCT #2273
AEi2rE L (P<0.05) ,iAY7 5 1 wk,1 mo HLE 22 73470
St X (P>0.05) , MALEEIRYT)E 1 wk,1.3 mo SFCT
5IRI7 AT e 22 R A Gt L (P<0.05) 3BT A 1.
3 mo SFCT 5iR¥7 5 1 wk W ZFWAH G2 XL (P<
0.05) , B A RAIGIT)E 3 mo SFCT 5I697)5 1 mo HHE
SAGIFE X (P<0.05) , Fil )5 B 4F4 IR Y7 J53 mo SFCT
SIHIFIE 1 mo R TGIT# L (P>0.05)  WL# 4,
25TAERERIFIIG FAZ b WA R EWRITHG
FAZ 21 8] H 38 22 5 R GE it 5 78 L (Fyyy = 0.004, Py =
0.951), W[ M BEAE b 22 R H G it % & X
(Fyp=1572.129 P, <0.001; F ., =19.359 P, <0.001) ,
WL B FIRITIE 1 wk,1.3 mo FAZ SIAYFRT L2 5
AGTH R L (P<0.05) , HAET ] 5079 W L 45 25 57 240
GiiteF L (P>0.05) , W#E S,

2.6 MAEEAFEIE DVC MR BELL® MARHZ A
JPRTJG DVC LT % B 4 0] FAst [a) b 22 SH Gt 4 2
SU(F g =417, Py = 0.032; Fyyy = 76.912, Py, <0.001)
LHAEM 2 5 R Gt 8 L (Fyy = 0.251, P, =
0.861) , WZIEIAYTHT DVC L7 % i 22 55 A Gi it
B X (P<0.05) 78975 1 wk,1 .3 mo WA ZE RIS I
RN (P>0.05), MAHBHIRITE 1 wk,1 .3 mo DVC IfiL
T SIRITAT IR 2 R A St B L (P<0.05), iR

*4 FWABRFERITHIG SFCT Lk

J7JE 1 .3 mo DVC L% E S5i6I7 /5 1 wk K ZERIHH
it X (P<0.05) ,i697)5 1 mo DVC I3 %5 5 A7
J& 3 mo A ZE F I LG22 L (P>0.05) , L& 6,

2.7 WHABERTHIG SVC MRZFELLE W4 BHEIE
JPTHTIG SVC IfiL 37t 2 B 20 () R ] He 4 22 ¥ A G it 22
SL(F g =4.280, Py = 0.041; F = 81.871, Py, <0.001)
KHAEM IR Z R LG FE L (F,uy =0.79, P, =
0.497) ., PILHIENAIFRT SVC I % B et 22 3 A G2
B X (P<0.05) 78975 1 wk,1 3mo R TG
B (P>0.05), MABRFIRITIE 1 wk,1.3 mo SVC Il
SRR 2 A ST R L (P<0.05) L, IRYT
J& 1.3 mo SVC I % B S5RI7 5 1 wk W ZRHA S
TR L (P<0.05) ,4LIAYT S 1 mo SVC L% B 5k
J7)5 3 mo LB ZE R TG 2#E L (P>0.05) , IWFE 7,
2.8 BEIGRFHISH  SLALFE G WLIE 1,

2.9 MM E$E#RXF PDR £& PRP &7 ¥/ ROC HiZk
R R ROC #iZ 547, LA PDR 4 PRP IGJT)A 1 a
A AR TR 1% 0 A RS R & 99 AJRYT S 3 mo A CRT,
CMT SFCT M 5 48 8, WF5E 45 R W /<, PDR S8 3% PRP
JAITJE 3 mo I CRT .CMT SFCT Bl S e 1 a IR
HTE B £ AL 0.788,0.781.,0.783 ,0.902 , Bk
AT A il 2 R T AR T RIS BR (2 = 2.563,2.122
2.428 %1 P<0.05) , ROC #¥& B /8 24 PRP G475 3 mo
CRT .CMT .SFCT ik ] 282.525 .266.165 .306.300 pm I, i
I PDR F835 FU5 I ) B 0 i d =, HL =48 bR I & sE 42
PO, W3 8, ROC £k LIE 2,

(XS, pm)

28 IR %% bEpagil] VRITIE 1 wk IBITIE 1 mo IRITE 3 mo
HEAR R4 22 383.52+37.53 446.35+38.42° 266.74+28.54"° 314.43+31.65°
T RA4H 73 357.45+38.25 437.57+35.26" 272.35+25.45"" 282.54£27.35"¢
t 2.814 1.003 0.881 4.619
P 0.006 0.319 0.381 <0.001
" P<0.05 vs [RIZLIAYTHT ; P<0.05 vs RIALIAITE 1 wk;°P<0.05 vs [FIZIEYT)E 1 mo,
x5 WMARERTHGE FAZ ILR (X£S, mm?)
Eibll IR IfITHT IHITE 1 wk THIT)E 1 mo 1HITJE 3 mo
WiE A R4 22 0.45+0.08 0.27+0.05° 0.27+0.07" 0.29+0.06°
T R4 73 0.43+0.06 0.28+0.07" 0.29+0.05° 0.28+0.07°
#:"P<0.05 vs [FI4LIBITHT
®6 WABHARITHIEDVC MAZELLER (X£S,%)
20 5 1R %% MEy Rgili] VAIT)E 1 wk RITIE 1 mo JRITIE 3 mo
TifEA R A 22 40.33+4.26 46.83+5.35° 52.24+5.87"¢ 52.83+5.57"¢
T R4 73 43.15+5.52 48.32+5.18" 53.82+6.12"° 54.26+6.33%°
! 2.203 1.174 1.071 1.082
P 0.030 0.244 0.287 0.282
1 :*P<0.05 vs [RIZHIAYTHT ; P<0.05 vs [RILHIGTF)E 1 wk,
F=7 WHABRERITHG SVC MiREEILE (X£S,%)
2053 AR % IRITHT BITIE 1wk IBITIE 1 mo 1RYTE 3 mo
A R4 22 37.32+4.85 44.62+4.53" 50.53£5.44"¢ 51.58+6.32"¢
s R4 73 40.53+5.24 45.35+5.25° 51.37£5.62"¢ 52.25+6.16"°
t 2.560 0.589 0.619 0.659
P 0.012 0.557 0.538 0.512

1" P<0.05 vs [RIZHIBYTHI ;< P<0.05 vs [RAHIGIT)E 1 wk,
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A Angio Retina QuickVue

El1 60 % PDR BEltHEEAI OCTA B A.JAJ7HT CRT:417 wm .CMT 346 um FAZ ¥k DVC 30.7% .SVC 34.7% ; B: PRP i&J7
J5 1 wk, A HR B BEK I 167 RTRS AN EE, CRT: 478 wm CMT 488 wm FAZ §7 K ;C: PRP JAYF 5 1 mo, 45 MR 3 BEK B BIA Y7 )5
1 wk§3%% , CRT: 400 wm .CMT 368 wm FAZ 3" . DVC 31.9% SVC 32.3% ;D :PRP {4975 3 mo, EHEK M HRTATTE 1 mo B
EE2, CRT:355 wm ,CMT 263 wm FAZ 3"k .DVC 35.0% .SVC 32.4%,

*8 #MMEIEHRX PDR £# PRP & Hil/aR) ROC ML %ER

EIE0D SRAEBBTE (pm) oA R TR EA R 95%CI
CRT 282.525 0.788 0.955 0.521 0.476 0.685-0.892
CMT 266.165 0.781 0.636 0.822 0.458 0.676-0.886
SFCT 306.300 0.783 0.682 0.822 0.504 0.663-0.903
145 T - 0.902 0.864 0.890 0.754 0.827-0.978
2.10 fAMBETETRXY PDR B PRP 577 Tl /5 B9 R 3R i 2% 1.01 Jp—pe—apey
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