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Abstract

Objective: To evaluate the difference and consistency of vertical cup/disc ratio analyzed and calcu-
lated by Daytona fundus images combined with artificial intelligence analysis (AlI), Zeiss Cirrus high
resolution optical coherence tomography (Zeiss Cirrus HD-OCT) and optical coherence tomography
angiography (OCTA), so as to guide clinical application. Methods: A prospective, cross-sectional
study. A total of 25 patients (48 eyes) who were treated in Shenzhen Eye Hospital, Jinan University
from September 2021 to January 2022 were included. They all were underwent examination of
OCT, OCTA, and Daytona fundus images combined with Al, the optic disc parameters were calcu-
lated. The consistency and difference of vertical cup-to-disc ratio measured by three kinds of equip-
ment were compared. Results: There were significant differences in the pairwise comparisons of
the VC/D ratio measured by the three techniques of OCT, OCTA and Daytona fundus images com-
bined with AI (P < 0.05). The measured values of vertical cup/disc ratio were OCT > Daytona com-
bined Al > OCTA. The consistency of the VC/D values measured by Daytona fundus images com-
bined with Al analysis group and OCTA group was closer than that of the other two groups. The
Bland-Altman plots showed that the 95% of the LoA were -0.2765 ~ 0.3981 between the Daytona
fundus images combined with Al group and the OCTA group, 6.25% of the points were outside the
95% LoA, and the consistency was poor; the 95% of the LoA were -0.2712 ~ 0.1838 for Daytona
fundus images combined with Al group and OCT group , 8.3 % of the points were outside the 95%
LoA, poor consistency; the 95%of the LoA were -0.1046 ~ 0.12286 for OCTA group and OCT
group ,8.3 % of the points were outside the 95% LoA, poor consistency. Conclusion: There are dif-
ferences in the VC/D measurements of the three different devices, the consistency is poor, and the
VC/D values between different devices are not interchangeable.
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1. 51§

PEkiE 40~80 & AR A ERTT JEHR B RN 3.54%, 2013 E7 YR B ABUE 6430 75, it E) 2040
S, BRAECKE TR LIS AZNIA[1] [2]0 T G HE A —Ff DARE AR 225 40 i B b 2% 0 AT PR B 3 A & 2R AR
A ESCE IR, MRS EMARTECIREE . 6T BV R EE RS, HAPEmA. EEA
H R B OLIR B S Wit AR AR3]. DMENEMSAM R LN IEEER . RRERE. FahillE
IR BEAE B AR K/ BRI SRR, (H RF T AFEE BOR M, S0 PIPRE. HAH
D& A . A )58 SO RAR R, fEERRE %, TR ER%. W, ZRE S0 EX T
FHOGHR . AT RN . MBS RIZET, JCHX T I M B H GIR Y B S n] 5E L IR 12 LA =
RN R, BMAEITENEEEARN AR, NTEBOERBITRMA, N T3 g artificial
intelligence, AT)-5 MR JEHEAH 145 & 7T DL E hHE B 70 b il & H A2 AR 28 L R/ B BRI MG B U AR
JEEA, 7R T O R 92 R I B 2 e O THI R IR T SR BB (4] [5] [6]. HRTIEAM ALK/ 2
FUANEACES, AH AR S A R B, B RAHE, Sl 8B AEER, FIHEBERA
AN RSO WU AR 45 LR /INIR 22 57 AR 9 H 18 LA BR £ Daytona HRJE IS 45 A AL 2347 Zeiss Cirrus HD-
OCT J OCTA = FpA[RIFAAZR 4 AR T 43 AT 6 38 B AR S LUK/ 22 S vk S — B, DAFR IR F
2. BRI S A
2.1. — &

K ATBEPEIG ARG L BETE, 49N 2021 4E 9 H~2022 4F 1 A 78 B K2 @RI 5 /) IR ABHEE B sl i2 1)
B 25 (48 HHR), HAFFEORIR: 15 F]. WEEHEIR: 3 #1. EXAIE: 46, FRIRERRA R LA E
1B, IERHR 2 6l 5 16 fl(31 HER), ot 9 Fl(17 HER); 4Fi#d 22~77 &, “PIHER @34+ 13.1)%.
TR EARA S, R, IRE, REIT RS, R T EERREERKE, BT
OCT, OCTA KWK EEIRJEIBAHER S AL S5t dr; HA-FI /7. (0.5 +0.36), IR H(15.48 + 4.8 mmHg).
IINARHE: SRBE LIS T R B B A ORI BE AL A 5E R OCT OCTA. WREESEM A AT HEBR
P ALK M LEHEAANE S IRERE B, ™ E AN RS AR AR AL,

2.2. FiE

WH5ih 3 4, OCT 41, OCTA HRMEKEIRKEEE A Al . AR RITFEH/RETS. WE
i, Zeiss Cirrus HD-OCT ] Optic Disc Cube 200 x 200 $33#i#% %, A5 FEA 6 mm x 6 mm x 2 mm;
OCTA #4781 H HD Angio Disc F#i#550, H#EHEA 4.5 mm x 4.5 mm; HEAE 55,
G > 7 BB T BREE Daytona BRIR B LG AL 0T Rt 5L, AT ARHE IR G X PR 6]
PRAE G EAT 23 A v S AR . AR BRI HH 28R
2.3. Gt S

KH SPSS23.0 FAFHATHAE b, XFETE M EEIE AT EAYRLR, FrA U /& B0, #
PEUAIIEL + bRUEZE(X £ Q)RR ANFEMCHS A1 25 S 1) 22 S M LR FH OO FEAS T #2568, P <0.05 N2
FA G S —BUWEVEA K A Bland-Altman 737, #5885 5% 00 s T 95% 19— E i AR (limitation of
agreement, LoA)Z 4b, M\ A—EUE 2.

3. &R
3.1. ZFUEENER VC/D 88 KR ERMEEE
OCT 4. OCTA ZHFBEREEIR UG BE S AT T4, =4HAXERME VC/D & t IR LA £ 5
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&,

Table 1. Difference analysis of VC/D parameters measured by three instruments

1. Z#U|/NE VO/D BRESRMES T

VC/D VC/D VC/D
BREEEA Al 0.6 +0.127 RRAREC & Al 0.6 +0.127 OCTA 0.53£0.21
OCTA 0.53 +0.21 OCT 0.64+0.15 OCT 0.64 +0.15
t{H 2.44 tfA -2.61 tfH -7.22
P 0.018 P 0.012 P 0.000

C ‘
A TEH R =M% &S T B AR L Bl BREBEES AL: 0.49, OCTA #41: 042, OCT 41: 0.48; B
AI5EH GIR =R s M 15 35 AR AL EL B . BREEECS AL: 0.62, OCTA 4H: 0.65, OCT 4H: 0.69; C
FVEHR =R s & A E AR LU BUE: RREEEES AL: 0.67, OCTA 41: 0.62, OCT 4L: 0.66.
Figure 1. Optic disc Daytona, OCTA and OCT map of normal eyes, suspected glaucoma, and glaucoma

B 1. EER. AIgER, SXRMNEZEERE. OCTA, OCT &

3.2. =L SENE VC/D SHR—F IR
%34 Bland-Altman 73 B & B =201 PR PR EUA — B0 e 2, BRI 20 B 3. K 4. HAREIR)R
B ES AL 2048 VO/D 155 OCTA B — B0 H A W 4158 it .
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Figure 2. Consistency comparison of VC/D measurement between Daytona
fundus image combined with Al analysis group and OCTA group
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Figure 3. Consistency comparison of VC/D measurement between Daytona
fundus image combined with Al analysis group and OCT group
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Figure 4. Consistency comparison of VC/D measurement between OCTA group
and OCT group
[ 4. OCTA A5 OCT AN E VC/D BI—EMEELEL

4. Vg

TGRSR — Mg g R IR, BT AR — KA EE IR, F R A & gk A7 M 2
4, MEFPIE, FLLSRMEHEOCIR R EER, BRI OM IR EA PRI BEE LR
BER M, BT S AN 4 £, T ORHR R I R DU T AT LI S K A AL I RERE K[ 7] [8]. VP
HIFF IR LB E RS WL R bR e —, AR IR B . BB EHER
—o TORHR M I R EERIE BN AT VIR, VO/D R, ERIE VO/D SEH
VP2 B, AR N E R IHEARMIE . A58 S E LR OCT. OCTA FIERER IR A AL
SINTRTINE ) VO/D 2 5P K — 8k, WEE =35 2 A& &l AT EA B RE 3% . OCT 1 N—Fh L1,
epeful e ATIR ML B R (4~5 um) A0 WA BT A4 R 45 M A% B 4 [0 TR 2 AR Kt S LG
BRI AT W BB e EIE, AT 5 GRS Mk R MR I B Eiiise, H
Wit & BFE % [10]. OCTA 1EH OCT HARMIEM, [ TlEMEWMALSEASE, RT3 E A
JE B A 2 B S A R o FERf AT OCTA 7E 75 G IR AT AT 26 ke kv, 7B ReR 22 I AR DI B BB X L
W A MR A B M A2 B REE S5 RIAE LR FOUMRM ™ BB VIS 11]. RO b Bl |
RET S B PR, ERHEEMIRIRR AT o EAER, A LR RR(ADTER AR BME = O T
SR T ERMRTE, TOH R T IRE S ST W AL[12]. TR 5 S04 W 4% 250 i A
Mo SRR, BT N THEMZ RS, Hal IEA B mEEIIE LT % I PATIES . Rogers 55
N ECRER P 2 21 1) AT R 50 AR JEE S A4 BEAFZ W1 75 ' R PR A 2 5 RN 75 O IR & IR P30 K ARABL 6] Li Z
G NWFFR VR B 2] AL B Re 1R 75 Y6 AR S v] 58 5 LR BURPEIL 95.6%, iR PEik 92%, RHE#IZE N1
U 0.942 [13]. Al FIZBRAE I UMREARIREPGE ., MRS THRERITHES, BEANTHRZE
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JEMRERERAEMIEZ . MM, AU TORIRES I AL 5B S, BRes i vC/D {E.

AR RO FEA T K386 OCT. BRERHR IR B ER & AL & OCTA 1] VC/D Wl &8 FdE TRt
BRIV A G222 5+ (P < 0.05), HoH OCT > RREEELA Al > OCTA.Nan XS % A7E 4 OCT 5 OCTA
FEAR A O AR I B 05 T 25 57 B 8275 U(P < 0.05), IX S ASHF 7T 45 AR 14]. AHF 7@ id Bland-Altman
IYHTRBL OCT . WRER IR BRI A AL )2 OCTA 7E VC/D Il — S 2. Chan 28 AELLEE OCT. i
AR LA HOE IR R F 31 (Heidelberg Retina Tomograph, HRT). SZARAR 1 £22 FEAH I & 140 51 &7 HR FRE 7Y 3
BEMEL L R AE 5 2 W R RN TE IR XS 78 R B0 LA 3 Fhist &l & ve/D — 8k %, HRfE ve/D
5 F OCT 4 > HRT 4 > SEAKBEAHZ[15]. Koylu MT 25 A% 138 #ilJT MR . 63 ] SE R A
61 {1 1EH BR [RIF 3E4T OCTA AR M S A4 AR L AL A 25, IR 2 Fh s &Il L2 28— Bk %, OCTA
HME VC/D BIEN(0.57 +£0.17), FEHEE AR RRAH VC/D {H(0.53 +0.13) [16].

WA A FL 5 SR 2% 1= AR 2 R R R T REAT AR IR & b I A1 2 1) 8 A 564 — 3 OCTA K&
OCT W ¥R A0 % 58 SRR 454 F 19 Bruch 8 13, T RCER IR R BIME 455 AL PHAM LN 5 AL %
SIHRAAE O, BREBRT RS —4E AR, BRI ETHRA B A AN 52 Bruch BERIL%Z . AW
TR AR AL 45 OCT BTl Al A —34[17]. OCTA EH OCT WA&MLEM, (HPH
AR, EE, SHREAE, PASEIEEWARE, B S R AR AR B A
i ERTR, ERIKTAES, REYERBIAFE R ER&N VO/D I EZ AAEEZ R, ANIE B Z 8 1)
VC/D AT B4, 3884 R d W AN —Z0m 20 7 XHR 5 2 . A LA IR T o DRI S A R X
SE AR B X H IR RS . B RS2 IEAT LA

ELmAB
% /R AR BHEE [t 4 R HiF 5 42 (No.AF1906D1)
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