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A0, TERR RIS Sk r B AR EARHE T | SR B 5 {3 i 22
D 2 YR (TAIRR 35 min) i S AR B0 B2 (AL) (HT IR IE
(ACD) | FRRIRIEEEE (LT) A BREAR AR (WTW) | F B HiT 2R 1
A A (KE) (BEUE A (Ks) SR (Km) T2
TAOG (Kly) 4 /A BEEOE (TK) | o &K 7 ot BB
(IBD-Ix) M 53 B o0 (1BD -1y ) A K OB 4 8 JO il
JA5, KU N AH & R B (1CC) WA TOL Master 700 i 1%
I Y 52 P, SR Bland — Altman 95% — 21 LR (LoA)
P4 TOL Master 700 5 10L Master 500 ] 2 48 5 i — 2%
P, SR FAR PR 05 B PEAY T0L Master 700 5 0L Master
500 2 25 5 0 AH S

SEEL RIS N BE AR BT R 238 1] 238 IR N BFST R4 AR
FEHOGL 88 B, B 47 6], L 41 ], F-HI4E Y 68.14+6.25
% EEHOLAL 80 91, 5 42 ], 4 38 1], -4 4F iy 68.13+
6.98 % ; 1= BEROGAL 70 191, 55 38 i, 2 32 9, B AF i
69.11£6.79 % ; =20 B H —RFOR A W] otk A%
T BEHOG =40 TOL Master 700 il AL ACD LT \WTW .
Kf Ks,Km,Kly ,TK,IBD -Ix #J ICC 3]>0.90,1BD -1y
1CC>0.85, AN[FBOCEEUEE J0 1 J45 1y ICC thie KR
BOGH <P FEROGH <= FEROLA . W5 % A Bland -
Altman 231 78 , AL ,ACD LT \WTW Kf Ks Km Kly . TK
IBD-Ix ,IBD-1ly [ 95% LoA $&JE ¥4 A5  $/n P 5 X 4% —
FHE R, XTHOGK R J0 1 J45, 5 4 & A 1Y Bland—
Altman 95% LoA & 8 Fifi 5l B B0 i vk /s o 22 4 A G
PERLS K, 45 3 B8 AL ACD LT WTW Kf Ks Km Kly
TK IBD-Ix }z IBD—-Ty HJHAS 5 %5 R A T X A& Wi, o
W S B TR, B A DG PR 57 5 00 L J45 B ATH U X R 203
A AR B HORE B I KT R S 4, SR A S AR
#5382 . 0L Master 700 75 & 4 P4 & /B &% AL, ACD LT,
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Abstract

e AIM: To investigate the repeatability of using 10L
Master 700 to stratify corneal astigmatism and related
biological parameters in cataract patients with different
degrees of astigmatism, and evaluate its consistency with
IOL Master 500.

e METHODS: A cross-sectional study was conducted on
preoperative cataract patientsadmitted to the hospital
from February 2024 to September 2025. The patients were
divided into three groups:
(astigmatism < 0. 75 D), moderate astigmatism group
(0.75 D< astigmatism < 1.50 D), and high astigmatism
group (astigmatism>1.50 D). The IOL Master 700 and IOL
Master 500 biometers were used by the same examiner
respectively. Under the same environment, head
position, and operating standards, each eye was
continuously measured twice ( with an interval of 3 -
5 min) with each instrument. Axial length (AL), anterior
chamber depth ( ACD), lens thickness (LT), corneal
transverse diameter (WTW), flat curvature (Kf), steep
curvature (Ks), mean curvature (Km), anterior corneal
astigmatism (Kly), total corneal astigmatism (TK), iris-
based diameter-vertical component (IBD-Ix) , iris-based
diameter - horizontal component ( IBD - ly ) and
astigmatism vectors J0 and J45 were recorded. Intraclass

low astigmatism group
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correlation coefficient (ICC) was used to evaluate the
repeatability of IOL Master 700 measurements. Bland -
Altman 95% limits of agreement ( LoA) was used to
evaluate the consistency of IOL Master 700 and IOL Master
500 measurements. Correlation scatter plots were used to
evaluate the correlation between IOL Master 700 and IOL
Master 500 measurements.

¢ RESULTS ; Totally 238 preoperative cataract patients (238
eyes) were selected as the research subjects and divided
into a low astigmatism group of 88 cases, including 47
males and 41 females, with an average age of 68.14
6.25 y. The moderate astigmatism group consisted of 80
eyes, with 42 males and 38 females, with an average age
of 68.13£6.98 y. The high astigmatism group consisted of
70 eyes, with 38 males and 32 females, with an average
age of 69.11£6.79 y. The general information of the three
groups of patients was comparable. In the low, medium,
and high astigmatism groups, the ICC measured by IOL
Master 700 for AL, ACD, LT, WTW, Kf, Ks, Km, Kly, TK,
and IBD-Ix were all>0.90, and the ICC for IBD-ly was
>0.85. The ICC comparison of J0 and J45 patients with
different degrees of astigmatism showed that the low
astigmatism group was less than the moderate
astigmatism group and less than the high astigmatism
group. Bland Altman analysis between two devices
showed that the 95% LoA width of AL, ACD, LT, WTW,
Kf, Ks, Km, Kly, TK, and IBD-Ix was narrow, indicating
good consistency between the two instruments. For the
astigmatism vectors J0 and J45, the Bland Altman 95%
LoA width between the two devices decreased with
increasing astigmatism. A correlation scatter plot was
drawn, which showed that the scatter points of AL, ACD,
LT, WTW, Kf, Ks, Km, Kly, TK, IBD-Ix, and IBD-ly were
closely clustered on both sides of the diagonal without
obvious outliers, indicating high correlation. J0 and J45
scatter points were still distributed along the diagonal,
but the degree of dispersion was significantly greater than
the above parameters, indicating slightly lower
correlation.

¢ CONCLUSION . IOL Master 700 exhibits goodtoexcellent
repeatability in measuring parameters such as AL, ACD,
LT, WTW, corneal curvature, Kly, TK, IBD-Ix,and IBD-ly
in cataract patients with different degrees of astigmatism,
and shows good agreement with the IOL Master 500.
However, for the astigmatism vectors J0 and J45, the
repeatability of IOL Master 700 and its consistency with
IOL Master 500 both decrease with decreasing
astigmatism, and the difference is particularly significant
in patients with low astigmatism. Therefore, astigmatism
vector outcomes obtained from a single measurement
should be interpreted with caution in patients with low
astigmatism.

e KEYWORDS: IOL Master 700; cataract; corneal
astigmatism; repeatability; astigmatism vector; biometry
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DA, DARRARG DR 4 B[] 25 58 BT BOH I 28 & i T, D 3
I, BE AL TR AT, N AUE T a G, i A BT, IR
Fre i Aa e , 7o bk B 5 i IR DL R TH X A i i i 7R
TR A N LT s B A 2 3 1 T % s o R A 0 £
G YT YrR oy iVAm s SU N VA W il R LB/ ) =R e dl = 5
S B BRI JS I 5 B 8 s & o < OK” , [\
AR AT OCT PG A 2 B0 A0 U158 B o] AL DA DA 1 40 R
4. EEHR 10L Master 700 1 I0L Master 500 43 5 45 i 4%
I 2 Y, ATB% 35 min ; 71545 5 AR P I 2 25 2R 1 -
VI, R AR BB AT 6 AR 8]0 — B o pr . I o B
KB LI S50, AL ACD SRR B 3 (lens thickness,LT) .
FABREAE (white —to—white, WTW ) | #f [ i % 1 - 3 il 3¢
(flat keratometry, Kf ) . ffi JE Fij & 160 BE U M 3 ( steep
keratometry , Ks) AT R0 S ) HH 2K ( mean keratometry ,
Km) A I Hi 32 1/ 506 ( corneal astigmatism, Kly ) | LA
HOE (total keratometry, TK ) | BT 8 7K 5 Hfo0 B (iris base
diameter—horizontal component, IBD-1Ix) | i R H O R
(iris base diameter—vertical component, IBD-1y) (HUGK &
JO i1 J45,

Gevheg o ABFSE R H SPSS 23.0 Hl MedCale 20.0
BAEIATEET 500, K Shapiro—Wilk A8 56 % 45 S 5017
IEASHERE  THECRRAT & IR 0 A0 B DL x+s Hiliid
Z2 2 [A] Al T B R 3R 07 22 93007 s ANAT 6 RS 0 A O Ui
LA M( P, Py 38 s THECROBHH n (%) 67, 241 0] L3
KX B, 582 P R 4 9 AH 56 R X (intraclass
correlation coefficient, ICC) , %% Koo %m BT A BR

e, Hor 16C<0.50 R E PE22,0.50<1CC<0.75 4,
0.75<ICC<0.90 N K%, >0.90 J# 4., & Bland -
Altman 25 A T Ffr 43 000 £ 235 SR 1) 1) — B0k, X A7 &
ERD A &, SR H Pearson A4 , Mo R AL r 3R
IR TP EIES A W 2L & R Spearman %41 5643
M MISER B r R, LA P<0.05 WESFASIFE X,
2R

21 MANBE—MER WA QAR TR 238 §i 238
AR A BIFFE X4, 4 AR RE BG4 88 il 88 HIE 5 Hh B B 4
80 4] 80 HR ; 77 BEHIOGAH 70 9] 70 HR ; = 4H Hu s — e WERE AL
AR () P>0.05) , W& 1,

22 AR EH EE IOL Master 700 MESHHWES
ot P ESEROC =4 P, I0L Master 700 | &
AL ACD LT \WTW Kf Ks . Km Kly TK .IBD-Ix # ICC ¥
>0.90, 4 IBD-1Iy 1) ICC>0.85, A [FHOGE SR Jo
1 J45 19 1CC A R ARBEROGA < BERIOE 4 <5 BE K
4, 7EA TS 50h  IBD-Ty K52 | IR BB R 52 0
JCHE 2 PR3 H AR T 7K F 5 [ 281 IBD-Ix; 1M JO i1 J45 4
28 = PR AT Hh PRI O B A a X ol 1 AR Ak R R
JR, LI S T T R I RO O b iy e AR D R
MR, O, AR S5 S5 (AL ACD LT,
WTW) [ ICC £ = 4 1] =5 J —2(0.978 -0.990) , AN Z
FEAR B 5 o B i 2R AH C S 80 (Kf Ks  Km Kly \TK) 5
PR (1CC>0.90) , Hid TK BE AL T Kly ; IBD-1x EE
Pt (1€C>0.90) , 1fif IBD -Ty {X K % (0.75 < ICC <
0.90) , 7K -3 B J7 [n] 22 S5 76 45 WG 41— 2 J0 Fil J45
EEMRZE, H 2 8 B A RO < b
BOLH <= B4, W3k 2-4,

R1 MANBE-RABILR

. N i _ WO (IR)
21531 AR %k T CF /L, ) AR (XEs, %) WOEOE I BLEOE RHHOE
R EEHOLAH 88 47/41 68.14£6.25 32 39 17
HhEEHOLZH 80 42/38 68.13+6.98 29 36 15
=EBOLH 70 38/32 69.11£6.79 26 30 14
F/X? 0.048 0.146 0.079
P 0.976 0.864 0.999
AR BEHOGH HHOE R $0<0.75 DR EBOR4 R 0.75 D<EOLER <1.50 D ;& BEHOGH M HOERES>1.50 D,
*2 {REHLEA IOL Master 700 ME S EE H S
Ei=g S — i & oy ¢l icc
AL(X%S,mm) 23.46+0.97 23.47+0.96 0.982
ACD(X£S , mm) 3.11£0.30 3.12+0.30 0.988
LT(X%S,mm) 4.55+0.40 4.56+0.41 0.978
WTW (XS, mm) 11.81£0.37 11.82+0.38 0.980
Kf(X%s,D) 42.86x1.51 42.88+1.50 0.985
Ks(X%s,D) 44.13£1.57 44.15+1.56 0.974
Km(X+£s,D) 43.49+1.53 43.52+1.52 0.980
Kly(X%s,D) 0.52+0.14 0.53+0.14 0.969
TK(X+S,D) 0.58+0.15 0.57+0.15 0.987
IBD-Ix(X£S ,mm) 0.12+0.05 0.13+0.06 0.968
IBD-Iy[ M( P, ,P,;), mm] 0.06 (0.02,0.11) 0.05 (0.01,0.10) 0.861
JOLM(Pys,Ps), D] -0.58 (-0.95,-0.28) -0.56 (-0.93,-0.26) 0.308
J45[ M(P,5,P55), D] 0.15 (-0.10,0.42) 0.17 (-0.11,0.45) 0.398

1808



Int Eye Sci, Vol.26, No.10 Oct. 2026 https.//www.ijo.cn
Tel :029-82245172 85205906 Email : ij0.2000 @ 163.com

2INEHMAEHBEN LR 45N EAYN
A LA AT R R A A% (] 25 530 L I R 5K B
PAEZAS 22 TR & TS 8000 95% LoA i & W 4252 bR v
T .AL ACD LT ¥ <0.20 mm, WITW <0.30 mm, Kf Ks
Km Kly \TK ¥ <0.50 D, IBD-1x<0.10 mm,IBD-Iy <
0.08 mm;HUEK & JO J45 FEAR EE RO R 5 5 A 1

i, FHE L 5E 20.75 D, h s FEEEOEALLL 0.50 D 5 P
315 %% [B] Bland - Altman 43 #7 & 7~ , AL, ACD | LT, WTW |
Kf . Ks.Km Kly [ TK .IBD-Ix . IBD-Ty 1] 95% LoA i J& ¥
B RN AU — S R a4 F RO R & Jo
J45 3 G ¥ 45 [E] 1Y) Bland — Altman 95% LoA & J¥ Bfi Bi0OG
FERCE N, WL 5-7, F 1-3,

#= 3 HREHYEA IOL Master 700 MESENES ST

EfEgaD F—il & £ty ¢l Icc
AL(X£S ,mm) 23.47+0.95 23.48+0.94 0.983
ACD(X#S ,mm) 3.12+0.31 3.13+0.30 0.989
LT(X£S ,mm) 4.56+0.41 4.57+0.40 0.979
WTW (X£S ,mm) 11.82+0.37 11.83£0.38 0.981
Kf(X£S.D) 42.85+1.52 42.87+1.51 0.984
Ks(X£s,D) 44.14£1.56 44.16£1.55 0.975
Km(X£s.D) 43.50+1.54 43.52£1.53 0.981
Kly(X%s,D) 1.10£0.21 1.1120.22 0.970
TK(X£s,D) 1.18+0.23 1.170.22 0.988
IBD-Tx( XS, mm) 0.13+0.05 0.14+0.05 0.969

IBD-Iy[ M( P, ,P,;) ,mm] 0.07 (0.03,0.12) 0.06 (0.02,0.11) 0.863
JOLM( Py ,Ps5),D] -0.57 (-0.94,-0.27) -0.55 (-0.92,-0.25) 0.383
J45[ M(P,5,P55) ,D] 0.16 (-0.11,0.43) 0.18 (-0.12,0.46) 0.445
R4 BELHSEE IOL Master 700 M ESHMES HHHT
ity S — I 5k Icc
AL(X%S , mm) 23.48+0.96 23.49+0.95 0.984
ACD(X=£S ,mm) 3.12+0.30 3.13£0.29 0.990
LT(X£S,mm) 4.57+0.42 4.58+0.41 0.980
WTW (X£S , mm) 11.83+0.31 11.84+0.37 0.982
Kf(x£s,D) 42.84+1.53 42.86+1.52 0.986
Ks(X%s,D) 44.15+1.58 44.17+1.57 0.976
Km(X%£s,D) 43.51%1.55 43.53+1.54 0.982
Kly(X%s,D) 1.85+0.27 1.86+0.28 0.971
TK(X£s,D) 1.96+0.29 1.95+0.28 0.989
IBD-Ix(X£S ,mm) 0.12+0.05 0.13+0.05 0.970
IBD-Iy[ M( P, ,P,) ,mm] 0.06 (0.02,0.11) 0.05 (0.01,0.09) 0.866
JO[M(P,s,Ps) ,D] -0.56 (-0.93,-0.28) -0.54 (-0.91,-0.24) 0.468
JAS5[M(P,s,P;5) ,D] 0.17 (-0.12,0.44) 0.19 (-0.13,0.47) 0.489
£5 REBLA IOL Master 700 5 IOL Master 500 il & 45 R —E 1 L 3%
TR IOL Master 700 IOL Master 500 95% LoA
AL(X£S, mm) 23.46+0.97 23.45+0.96 0.18
ACD(X=£S ,mm) 3.11£0.30 3.10+£0.30 0.20
LT(X£S,mm) 4.55+0.40 4.54+0.39 0.18
WTW(X%S ,mm) 11.81+0.37 11.80+0.37 0.19
Kf(X%s,D) 42.86%1.51 42.85+1.50 0.40
Ks(X%S,D) 44.13+1.57 44.12+1.56 0.39
Km(X%s,D) 43.49+1.53 43.48+1.52 0.43
Kly(X£s,D) 0.52+0.14 0.51%0.13 0.12
TK(X%s,D) 0.58+0.15 0.57+0.14 0.16
IBD-Ix(X%S ,mm) 0.12+0.05 0.11+0.04 0.05
IBD-Iy[ M( P, ,P,;) ,mm] 0.06 (0.02,0.11) 0.06 (0.02,0.10) 0.02
JOLM(Pys,Py5) D] -0.58 (-0.95,-0.28) -0.57 (-0.94,-0.27) 0.45
J45[ M( P, ,P5) ,D] 0.15 (-0.10,0.42) 0.16 (-0.11,0.43) 0.39
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R 6 HEBLA IOL Master 700 5 IOL Master 500 il £ 45 R —E 4 EL

=L IOL Master 700 IOL Master 500 95% LoA
AL(X%S,mm) 23.47+0.95 23.46+0.94 0.17
ACD(X%S ,mm) 3.12+0.31 3.11+0.30 0.18
LT(X£S,mm) 4.5620.41 4.55+0.40 0.17
WTW (X£S ,mm) 11.82+0.37 11.81+0.38 0.22
Kf(X%s,D) 42.85+1.52 42.84x1.51 0.35
Ks(X£s,D) 44.14%1.56 44.13%1.55 0.44
Km(X%s,D) 43.50+1.54 43.49+1.53 0.31
Kly(x%s,D) 1.10£0.21 1.09+0.21 0.18
TK(x%s,D) 1.18+0.23 1.17+0.22 0.20
IBD-Ix(X %S, mm) 0.13+0.05 0.12+0.05 0.03
IBD-Ty[ M( Py ,P;5) ,mm] 0.07 (0.03,0.12) 0.06 (0.02,0.10) 0.03
JOLM(P,,Ps),D] -0.57 (-0.94,-0.28) -0.56 (-0.93,-0.26) 0.39
J45[M( Py ,P55) ,D] 0.16 (-0.11,0.43) 0.17 (-0.12,0.44) 0.36
R7 BEBLA IOL Master 700 5 IOL Master 500 il 245 R —E 1 EL
=L IOL Master 700 I0L Master 500 95% LoA
AL(X%S , mm) 23.48+0.96 23.47+0.95 0.16
ACD(X%S, mm) 3.12+0.30 3.11x0.29 0.17
LT(X£S,mm) 4.57+0.42 4.56+0.41 0.17
WTW (X %S, mm) 11.83+0.38 11.82+0.36 0.21
Kf(X%s,D) 42.84+1.53 42.83+1.52 0.32
Ks(X%s,D) 44.15+1.58 44.14+1.57 0.45
Km(X%£s,D) 43.51£1.55 43.50+1.56 0.39
Kly(X%s,D) 1.85+0.27 1.84+0.26 0.20
TK(X£s,D) 1.96+0.29 1.96+0.28 0.27
IBD-Ix(X£S ,mm) 0.12+0.05 0.12+0.05 0.05
IBD-Ty[ M(P,5,Ps5) ,mm] 0.06 (0.02,0.11) 0.06 (0.02,0.11) 0.02
JO[M(P,,P,5),D] -0.56 (-0.93,-0.28) -0.55 (-0.92,-0.25) 0.29
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