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H i : Ve BUR U A IR AR R 4 (UWFSLO) BEE )6 2240 T it 244 (O CT) ZE K R s 1L R R 2
(DR)FFEFHINGRM FME . ik EES B M /R IRABHE B b PR AL R 2R 5 3 H SR Bt 17 25 Kb
WA SSB(99BR)HNBF T . BEER32~818, FIFEHR(57.3+11.2)% . 2-HIRFZF CLARUS 500
S B E P UWF I 5 AL B SRR BB &g B Spectralis OCTZ5d BB X 4 3 S8k T H A& Top-
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IRZWT & RoAbnE, HWERBFMRE T ENDRERIZE M. &R: (1) XUWF + OCTSFFARMEE S
HE7E DR AR LA YRS (MA) PR P S A I 4% (RNV) 0 I JEE Py L 688 5 5 (TRAMY) R0 JIEE TE v vk
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Abstract

Objective: To evaluate the clinical value of the no-dilatation true color ultra-wide-field (UWF) fun-
dus imaging system combined with optical coherence tomography (0CT) in screening diabetic reti-
nopathy (DR). Methods: Fifty-five diabetic patients (99 eyes) who participated in the screening of
diabetic retinopathy in the Huizhou Aier Eye Hospital were included in the study. Patients ranged
in age from 32 to 81 years, with an average age of (57.3 + 11.2) years. Fluorescence fundus imaging
(FFA) was performed by using Zeiss CLARUS 500 no-dilatation true color UWF quadrilateral auto-
matic mode photography combined with Heidelberg Spectralis OCT through macular linear scan-
ning and Japanese Topcon fundus camera under dilated eyes. The Kappa consistency test was used
to compare the two methods. Based on the clinical diagnosis results, the diagnostic efficacy of the
two methods for DR Disease was compared. Result: (1) Consistency test was performed on the re-
sults of retinal microangioma (MA), retinal neovascularization (RNV), intraretinal microvascular
abnormality (IRAM), retinal non-perfusion area (NPAS) and diabetic macular edema (DME) in DR
By UWF + OCT and FFA, and the results showed that MA results were consistent to a certain extent.
The degree of consistency was general, with statistical significance (p < 0.05); The consistency of
RNV results was significant (p < 0.05). The consistency of IRMA results was strong and statistically
significant (p < 0.05), while the consistency of NPAS results was general and statistically significant
(p < 0.05). There was a strong consistency between the two methods in DME results, with statistical
significance (p < 0.05). (2) There were four types of OCT in 54 cases of DME: spongy diffuse retinal
thickening (SDRT) in 19 cases (35.19%); There were 13 cases (24.07%) of macular cystoid edema
(CME). Serous retinal detachment (SRD) occurred in 9 cases (16.67%). Comprehensive FULL 13
cases (24.07%). (3) Classification of the disease by UWF + OCT and FFA, respectively: UWF + OCT
method and FFA method showed a strong consistency in the classification of the disease (Kappa
value =1.000, p < 0.001), which was statistically significant. The specific classification was mild
NPDR 52 cases (52.53%), moderate NPDR 17 cases (17.17%), and severe NPDR 19 cases (19.19%).
There were 11 cases of PDR (11.11%), and the results of the two methods were consistent. Conclu-
sion: The detection level of DR can be significantly improved by non-dilated true-color ultra-wide-
field fundus photography combined with OCT, which has a high consistency with fluorescence fun-
dus angiography. At the same time, the examination is convenient and fast, and provides effective
guidance for further diagnosis and treatment and standardized management of patients.
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1. 5|15

B R I A 4 5975 47 (Diabetic Retinopathy, DR)AZBREE, 511 5 4 20, — Hk e 2953 A2 i AR BX
W A T A 40 1], 3 R (R R S 0 A R 8 S R IZ . R PYRYT, PEAK DR BtE %,
A 080> DR I BT 75 B AR BT AR 2 i, A2 ik el )3 R e & BE A ) T [2] . R,
=R DR i 2 B K425 . DR i 7 M AKHE DR F AN A 3 36) DR 38 Tk A7 A Ak A 2
TV RE o 42 P A I B 1 98 A0 I 6375 45 (Noon Proliferative Diabetic Retinopathy, NPDR) AN - FR I 14 #%
PE/K i (Diabetic Macular Edema, DME). #1 /% NPDR A&7 DME, A/ fE4: X ERBiffiiZ M4 #J% NPDR
e 14 A 0 B3 MR IR JI5975 2% (Proliferative Diabetic Retinopathy, PDR) % RUHUE 2 FIR 1216 R 78 L 2
B2 IO $1 VEGF (Anti-VEGF, HUillE W A7) 29677 . BOBEILM T RiGS7. DME
B RS BRI 78 R R B2 bt VEGF 2997677« IR I BE R U167« IR IBOGIATT 3] [4].

FE 45 (R IR RS BEAR A LA 35 A K UG AN 7 55 20~50 FEROARET, B3 XA 48 i IR S 52 1% 4% 18 DR 7
WA TT W 7T 2H.(Early Treatment Diabetic Retinopathy Study, ETDRS)$2 H (b5 7 40 B IR 4045 07 16T &
TP, HERBU B R A IR B 75 B, HAIT A G ) B AR | S T v 5 1) R0 7 2295
HE[5] [6], BEATLE AR JEE 2¢O I % 18 5% (Fluorescein Fundus Angiography, FFA)K: 25 2 Bl DR AR JEE S5 £5 4%
DAEA RS, Ja BB B A S AL G IR B RN, B 0.77%I L AR 75 5 st [ 7]. S
Tl &5 2 R AR S FIR JES A% 2 45 (Ultra-Wide-Field Scanning Laser Ophthalmoscopy, UWFSLO)K: 2% % 3l & i1
HIL I JIE 975 22 (Peripheral Retinal Degeneration, PPL)#E DR H R o 5 Eb =ik 51.5%, H. DR 4 k™8, PPL
b LGB = [8], Migh T i FE HAN . WIFSLO A 7 W] B B ¥ e 6 UL JEl 1 R X i A2, A 2l el 12 . 28 AR T
Wr )= 394 (Optical Coherence Tomography, OCT) 2 lIE A2 W 5517 DME D Aa] /b [ A T B, 7F DR J&
o B A UM S R A LA [9]. Bk, FRBT S e B O UWF IR R4 BCG OCT X DR
HATIRA, FFUPA IR R, DA BB DR i 2 1 S S AR 3 .

2. AMERE
2.1 —RRZER

T E 2 I A 52 7 BRRH & e W PR o3 1 PP s 42 56 52 F SR B i 2 11 2 AU R A 55 151(99 HR)ZA A\t
o WINFRE: BEFER 32~81 %, FIHFR(57.3+11.2)%, BHERITHNIRTFARIEGST . HFERbrdE: 171
FOARAR B, )™ 5 A R AR B N B R A AR AR . T OGARAERE . B DR AMEAA FARA S 1l A
PERAEE . IRIE > 21 mmHg (1 mmHg = 0.133 kPa) B4R kT St Aol B 1 2 40 W7 iy f ok v i FB 3 = N B 9 Mt
Ho

22. 3

1) BSLHRFERYE, BICHAEE L. B2 A B . AR AR B LG
EASER, BRI A . IS BRETS & ZEISS CLARUS 500 4 i iE B % UWFSLO VY75 H
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B AR M1 Spectralis OCT Zid B BE X L ME4H . FIAT & J7 ¥R R el AR 0% AUk, T A8 I
F kTR 3~5 ml PO AN EST R (HIE, 3ml0.6q), N H IR EFAHL(TRC-50DX, HZA Topcon 2
A )RR R AT IS G 4. IRRR 2 B B 2 44 IR I 2 b = il 5

2) WEHER

CWIbRHES R (R PR PL I I3 AR I PR 1297 F3 7 (2014 4F)) 1 DR i2WibsitE, 4 AR GE 1 b
PRIEAI I FEE975 % (NPDR) A1 B P4 4 JR 975 0L X 55995 45 (PDR) . NPDR 4324: | #A(Y%FE NPDRY): X A5 4111
ERFERZ s 1A EE NPDR): AT 82 31 5 R 2 TR A B A8, ] R0 I JEE e If s Y5 0 (B)
FRETE; 11 WI(FEFE NPDR): G IRARI B Y i > 20 AN i, s 2270 2 AN RER O IR A5 ik o
BREEDGAS, B 20 1A RERALM R P SO 75 . PDR 43 4 TVEIAR M AR B AR Sof 2B s v 3
DLAFEsaE; VI AR LB S IV V RIVI a] & 95 80AS & I B3 4 i afi

(1) FER UWFSLO Ji AL EAT DU 75 A B S A am 3% 70 7l id s LR i A2

AL DX S 1L 75798 (Mlicroaneurysm, MA). A0 194 537 2 IfiL 7 (Retinal Neovascularization, RNV). #1/ fii JG
JETE X (Non Perfusion Areas, NPAs). A i P4 1L 7 (Intraretinal Microvascular Abnormalities, IRMA).
B R P B BE 7K [ (DME) o

(2) PHEOCT KB 5 1 Mgt oRig MR M G 5 (SDRT) 98 A3 ST AL I G IS, ' S Sk
55 AT WAHI AR S S X5 565 2 Rl BEFERE K I (CME) N4 b 2 8 K/ANAS— R e 2 i 26 3
ol 352 R 1A A0 ) B 25 (SRD) A € 3% b R Sy i — Il iy 52 SO RS 9 T8 06 2% S RIS X, AT St 4 b
FEeH: 5 4 FheE & FULL BA DA B &5 & 45

(3) FFA J5E bnife:

1170 B3 308 A DR 5 A2 - XIS IO B8 IR ey R (IO R ) s IR B IR vy 6 (UL 98 ) 2
W2, EWREEMINE ORISR, RN NREEI SO0 IVIEmZOGIRIIE ). SR%
DR FOIRMCEGIX, BB X IR R (PR ), BB HEA S MR, BRI 25 e . VITRR
TEAIVIHERIAN, 0 R IRA A0 00 T AR LA R S /N LA W) - S B H A AR IR S PN UL 38 e VB e
BRSO H M, SEBE X 0] WLBR DG, AR EE LA O MU A O TR S ) S BE R K b o 7 2 £ 4
Y
3. &5

Gt ik KA SPSS 26.0 #ATSE M. tHEBRER AR E 2 LU0, R A Kappa — it
B0 W AR A 77245 1K DR 23 A4S SR kAT — B0, p < 0.05 N HA Gt 2= L.

TEHEASN T Kappa<0.2 3B — 8t RERE #0225 0.2~0.4 2 [ P — S AR — s 0.4~0.6 22 [A] it
B — SR 45 0.6~0.8 2[RI U B — B AR BE 0 5:; 0.8~1.0 2 [A] Ud B — B AR BEAR . (L3¢ 1)

Table 1. Consistent test results from UWF + OCT and FFA
# L UWF + OCT £5 FFA EM— BRI R

i UWF + OCT FFA Kappa {8 p 1d
MA 94 (94.95%) 98 (98.99%) 0.322 <0.001%*
RNV 60 (60.61%) 69 (69.7%) 0.802 <0.001%*
IRMA 69 (69.7%) 77 (77.78%) 0.793 <0.001%*
NPAS 30 (30.3%) 77 (77.78%) 0.221 <0.001%*
DME 54 (54.55%) 54 (54.55%) 1.000 <0.001%*

7E: *p<0.05, **p<0.01. MA AMMIEGME R, RNV AFLMIEHT A M, NPAs LM HER X, IRMA AR
PR RS P ML A5 53, DIMIE S8 SR 1 2 B K i o

i
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(1) *F UWFSLO + OCT 5 FFA L9648 MA. 548 RNV, %542 IRAM. %545 NPAS. %54 DME
gER BT — BT, SR EIR:
UWFSLO AJ &M o4 IR . JE A 3B AT vp 38 Y K JB M6 DR OB AE (LI 1, 1 2).

Figure 1. Peripheral lesions seen on UWFSLO
B 1. UWFSLO tIiwEE i F B iaEs

Figure 2. UWFSLO saw MA, RNV, IRMA and mac-
ular hard exudation
2. UWFSLO £ERJEL MA. RNV, IRMA 5

RPXAEMIE T

PR T MA R B — i —8E, —SUEREE 8, BA4#E 3, p<0.05;

PIFITIER) RNV 455 — SRR, RASRIF#E X, p<0.05;

PARIITIE) IRMA 85 R — B R, BAgHE L, p<0.05;

PP T2 ) NPAS 45 R—SUHAR R — %, BG4 m X, p<0.05;

PR 77721 DME &5 R —B R R, BA g%, p<0.05,

(2) UWFSLO + OCT #:5 FFA VLS AN A 7325 UWFSLO + OCT ¥£45 FFA X A0 1 73 2K A
FHIR5R M) —M (Kappa {5 =1.000, p<0.001), HAGuiH5m L, BRI NPDR 52 14(52.53%),
fH NPDR 17 f1(17.17%), % NPDR 19 51/(19.19%), PDR 11 #1(11.11%), fdiF] 2 Ffa #7458 12k
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(3) DME 54 {3 1. ¥ 45 BE 7R 18 340 W 5 4% 5 (SDRT) 19 #1(35.19%), W14l 3; #BEZERE/K i (CME) 13
1(24.07%), WIE 4; FRCEAL R 5 (SRD) 9 #1(16.67%); 2i&%A! FULL 13 151(24.07%), WK 5; 5
FFA S gh 1 —5k, WK 6.

Figure 3. OCT spongy diffuse retinal thickening (SDRT) in
macular area

[ 3. OCT BBEX B 4miFsR/ER M MPZIE/Z (SDRT)

Figure 4. Diabetic macular edema (CME)
[ 4. OCT &EBEEH7KH(CME)

Figure 5. Macular complex edema FULL
5. OCT ®BX4RA Rk FULL
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Figure 6. MA, CME shown by FFA
6. FFA i &7k MA, CME

4. g
DR &0 FR 5 3 LI AS 36 60, 2 H RIS TAR4E M ABEE I BB N, WA A R S 5 iR
2 il «

PPL & DR i & 1) — AN RS DR 2%, o S0 400 DX B 242 1) s U 7E: DR 87 38 [H 2 52 B A0 . UWFSLO
FARTT LML PPL, 5 AR b FI0I 507 (1 %Ak AU A PPAR R T I M. A& TE DR IR B, 1@
i 5 K AR, R A W DA K B M P SR B, R 2 () R AE ST 8 i, ATTIRZE DR 1
BRI R B ALI[10] [11]. AHER TS A8 Bl R A 30°~60° IR KRR 48, %%w] CLARUS 500
I AR R ATk 133, M. BX D, BN ETDRST MUETGEH, # MEE N A UK
BIEE 2007, TMHA R “PYREE” Montage X BBl PR 267°,  BRAL 3 M\ BB 35 2140 4 5% ] 320 0 1)
WTAERR S, R AR « BB, BT, [FmResE F 0. SEREBURIL DR B ES AR . 1%
WA R B R . A PRI BPIESE0 AL, A £ DR O S R IR B BRI S, bk
RIS IE . BUEAZ BIAREG BEB AR, b EE . HIMdEF GG DR B KMAHE . Hoh, K
K DR ()5 5o BB B TAE, 2Tt Ak X N N T8 e (Artificial Intelligence, ANk ek, HEE
BT ) AR 2R G T AL SRR BRI, e S ik R 5 VR T AR

DME 1] & T DR FHEMIFr B, 72 DR s D RE ) i B 22 R 2 — . DME W ERMLEI & 2%, R
A 5 R IR R R A BRI . AR 3KEL . IERE . BRI S ThRE R . URIR
A PEREZGYAE AT TR PHE P BEAR PR A SR B AR BB O P m s, (R eE
LEGRELAWRE. TR, BBATIRIAR. SR EEER . A IR ik H 28 55 01 5
REARZ LR R [12] [13], 7EFRE DR B h B AR ik 33.62% [14], Ao RERItL 2ok
TULENSGF . 2R OCT 2& DME 2 Wi &hriE, Hugdtik 100%. %+ OCT n¥ DME
Gy 4 R RARRETRIB R Y JE(SDRT), BBEZEAL/KIT(CME), SIEVEAL I B 25 (SRD),  £R& 7Y
(FULL)RI AT =FiB SRR AE B4 F T 718 SDRT ¥R 7 R 4F, SRD [yay7 A & bt H
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HIZEXT DME [ &I HLHIA R AR BRI 3EAE B, X DME [RI6 77 777 W% Ge o e BB s A U i TR
BT ) HIR P VRS R R S R BT VEGF 25550 J7 vk g [15] [16], A HE KK DME X407 1%

Ko

Rltt, #£ DR i & R4 B DME & CHE K

FEIRATIIBT T R, B2 F S i % UWRSLO Bt OCT fE DR i & i 2 WUt &, 5

FFA IR B 45 R B A B i — 3. B9 OCT BRI, X FH A7)0 DME W45 7 2550, Efii2 DR
(ISEAHE_EXH N B 2 T SRt 1 B R it (AT N .

E&WE

BN TR TR E (5 H %% 5. 210430114571304).
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