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Abstract

e AIM. To assess the repeatability and agreement of
higher-order aberration obtained by adaptive optics visual
simulator (VAO) compared with OPD-Scan |ll.

e METHODS: A cross - sectional study was conducted
from August to September 2023, including a total of 204
patients (204 eyes) with myopia whose right eyes were
measured. The examinations were performed by the same
skilled examiner using both devices separately. The VAO
device was used to measure higher order aberrations of
orders 3 to 6 at a pupil diameter of 4.5 mm, while both the
VAO and OPD-Scan |l devices were utilized to measure
higher - order ( tHOA ), spherical
aberration (SA), coma aberration (Coma), and trefoil

total aberration
aberration ( Trefoil ) of the entire eye at pupil diameters
ranging from 3 to 6 mm. Furthermore, the repeatability of
whole eye aberration measurements obtained with the
VAO device was evaluated and the agreement of the two
devices was assessed.

e RESULTS: The whole - eye higher - order aberrations
measured by VAO demonstrated excellent repeatability
(0.767<1CC<0.941, S,<0.01 ym, TRT<0.1 um). There
was no statistically significant difference in Coma
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measured by VAO or OPD-Scan |l for pupil diameters
ranging from 4 to 6 mm (P>0.05), while a statistically
significant difference was observed in whole-eye tHOA of
other pupil diameters (all P<0.05). The agreement of
aberration measurements for each order between VAO
and OPD-Scan lll for 3 mm pupil diameters, SA at 4 and
5 mm pupil diameter and Coma at 4 mm pupil diameter
showed a 95% limit of agreement (LoA) <0.1, indicating
good agreement; however, poor agreement was found
for the remaining aberration measurements at different
pupil diameters, with a 95% LoA > 0.1, and there were
significant differences in higher - order aberrations
measured by two devices under a pupil diameter of 3 mm
(r=0.218-0.317, P<0.01), 4 mm (r=0.406-0.672, P<0.01),
5 mm (r=0.538-0.839, P<0.01 and r=0.030-0.109, P>0.01)
and 6 mm (r=0.369-0.766, P<0.01).

e CONCLUSION: The VAO demonstrates favorable
repeatability when assessing whole - eye higher order
aberration under pupil diameters of 3-6 mm. However,
there is inadequate agreement and interchangeability in
whole - eye higher order aberration at 3-6 mm pupil
diameter between VAO and OPD - Scan |l for clinical
purposes.

e KEYWORDS: adaptive optics visual simulator; OPD -
Scan |l ; wavefront aberration; repeatability; agreement
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WEMEREZ S T K MG FEARBIR T M TIRT BT ERE R R E 1 95% LoA %, /MF 0.1 pm,
Hartmann—Shack 15/E&% 557 B 2§ B 38 I 6 27 A0 5 A4 BR—BUE R ,4—6 mm L B N AR 5 Mg 2= ) &
W (VAO) M B A IR B R 22 gl B4 1 &5 R B R iR {E(BR 4-5 mm 19 SA 4 mm [ Coma) [ 95% LoA #%E, K
%E@ig‘@,ﬁﬁ VAO 5 OPD-Scan I I i 15 22 {0 4 4> F 0.1 }Lm,ﬁﬂ?*ﬁ‘lﬁﬁﬁo VAO 5 OPD-Scan Il &R
MR AR 22 Y — B R 2% e AR 20 B TCC ARG R EUBR 5 mm B fL EAZ T Coma
ABFFE VAO Wi MR E PR 22 M E M B B Trefoil LIS, AR BA & 3 M X (P<0.01), Wan
N ICC ¥ RT 0.76,/H\:rl" 4.5 mm EFLEAT SA BYICC kX %“”b}??{tlﬂ Pentacam AXL Wave ( Hartmann—Shack J5 ¥ )
F0.9,8, 5 TRT ¥/NT 0.01 pm, RN AR ERE M, F1 OPD-Scan I B4 7] 42 HR 55 B 15 22 00 5 1 — bk 42
556 VAO ML E F IR Y DL R A Y AR s g 22 0F H VR (B A A — B i 22, B Z I Y H Al
ZH MBI R, BRI VAO IR 4IRE WL & 3 A OC, Visser 557 BF 58 th Ix3, Keratron
W5 25 25 R AR 3, SE B A i, AR 4l A I 5 LA % LA ( Hartmann—Shack J& ¥ ) #1 OPD -Scan 7 5 mm [ fL H 12
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TR A S IR AR AR 25 Y A5 AH G (P<0.01) , &
MR8 25 s, =i AR 25 23, -3) FIERZE 2(4,0)
FATER 2253 (P<0.001) HEME 251 95% LoA AART 42
Fi . Cervifio 251 3% F] Hartmann —Shack Jii B (% 22 (Y Fl H
SRR O JIE ARG 5 1k it B A 2 S0 0 N R AR 22 4
R onaEE AR B2E RESERBEA G
7 X (P<0.05) , VA I~ Hartmann—Shack JFEE-5 [ 540 R 5
SR S AR 25 A — B R SR A R S AR — B
AR LSS S F OPD—Scan 115 H Al Hartmann—Shack J&
PRI SGHAT 105 ) AR 22 1 — SOk PO, AT 5 %
H T Hartmann—Shack JEFEA VAO 5 OPD-Scan MNH 4
AR AG 22 1 — SO EAT T X LG A3 AT, T T AH SRS

5 UAEWFSEAN[E] 1 J2 A BIF 5 o i L 340 S BIOROCHR 285
15 AN EE AL/ DR 22 (0 34 R 52, e - T R
G TS R R T 5 AR 25 0 R 2% (E R A
R IRIEKER TG 2l TH B ) AN R B 2 5 | A5 25 ) 5%
% HAH B8 A AN B8 E X OPD —Scan [ Y 5% i 58 R
TIIMABFFE T s — B S T RE A 2 M R T3
(1) VAO 2% J Hartmann—Shack J&BGIREIE KN 780 nm,
OPD—Scan IR FH 49 I 5 A6 5% 458 AR 452 A Jist B4 U 8 <
47 880 nm , AN[Fl B8 3 4K 5 RS [l A €220 BT AAS
A A R T RE P B3 255 (2) R i Al &R 22
JRFRSE AN RSB WA RS S E, 5
Ob BT AL AR MR 22 R R BT o i 5
2T UL T & 6 FICL M FIL N 2 R B /NES
PG sl i L b0 8 T R 2 — 25 S B0 2 R 22 R0
(3) 0] ] 19 722 A 7T REAS AN PR T A 8% B FORG B
I VA BRI DA P 2 S 198 ' A e 194 728 A A R T < 38 1] R
G kA AR, 25 b R NIRAR 22 2 sh A0, I8 1Y
sl TH I B AN T AR B %) [ R 02 3 LA S AR 22 AUA
BB AN R) A 5 A 2 B s i O s 45 5 B LA AP &
W AR 22 G RATE 22 e IR R 2

VAO J&—FhER AN T H | JH T 174k 21 98 IR i B 1
S AE P BE 19 52 W, 12 A5 481 2% 0 F% — 1~ Hartmann —Shack
WA AL IR S R AR ER 191822, — > E ST R X
AW AR 22, TR S8 1 A, DA e 45 2R 10 45 8] L
B6 2 KT OPD—Scan I X T 40 4% 5 2 A0 5C 77 T8I Y
TEOY VAO A 2L 1 | A REAR AL A IRRTHR P e i 45 22 |
KA Kappa £ Alpha F HAARKUE S ) X6 i v]
DU A | 25 55 7 e R T JE RS T B a , A
YA A A HJmy BRAE | H 752 R T St AR R IHG 2 A 2
B BYALIERE J7, VAO ¥ o 1 LA K Ji5 255 TE 4 Y
WEHTR 2 SRR R TSR S 5 el i M B2 IE 45 2R . 7
PO S e N RS B 2 (R T T R B8 i
— 2L VEA [ B A7 RS 8 DI T AR S5 45 RS2 1 1 D) i
B2 —Brk,

AR FE A B N BT VAO Y 4 IR 5 22 I e T g ik 47
T AP, R R VAO R 2R &Gz EE
RGP e A | TR DRyl PR 15 22 i) 8 AR T — 20 L s A
45 VAO 55 OPD—Scan I Fii {5 25 (00 2 4= IR = B ig 22
—EPERE m RPN AT EAREAL, G T VAO HA D RERY
VRO AT it — AR &
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