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Abstract

e AIM: To compare the differences, correlations and
consistency of IOL Master 700 or Lenstar LS900 in
preoperative ocular biometry and the accuracy of
intraocular lens (I0OL) degree calculation of cataract
patients with high myopia.

e METHODS: Retrospective study. A total of 136 cases
(136 eyes) of high myopia and cataract patients who
underwent phacoemulsification at the ophthalmology
department of Army Medical Center of PLA from March
2021 to March 2023 were collected, with a mean age of
57.38+ 8. 08 years. Patients were divided into 3 groups
based on axial length (AL) : 41 eyes in group A (26 mm<
AL <28 mm), 43 eyes in group B (28 mm< AL <30 mm)
and 52 eyes in group C (AL > 30 mm). AL, mean
keratometry (Km), anterior chamber depth (ACD), lens
thickness ( LT) and white - to - white ( WTW ) were
preoperatively measured by two instruments,
respectively. Barrett Universal Il formula was used to
calculate the IOL degrees of all patients, the appropriate
reserved diopter was decided individually, and the
prediction error (PE) and absolute error (AE) of the two
instruments were compared.

e RESULTS: The AL and ACD of patients in the three
groups measured by Lenstar LS900 were higher than the
AL measurd by IOL Master 700 (all P<0.05), with a
difference of AL measured by the two devices: group C>
group B > group A. However, there was no statistical



Int Eye Sci, Vol.24, No.4 Apr. 2024 http.//ies.ijo.cn
Tel :029-82245172 85205906 Email :1J0O.2000@ 163.com

significance in LT, Km, and WTW measured by the two
instruments (all P> 0.05). All biometric parameters
measured by the two devices were positively correlated
(all 0.9, P<0.05), and consistent (95% LoA of all groups
were narrow ). There was no statistically significant
difference in AE calculated by the two devices ( P>0.05),
but the IOL Master 700 calculated a smaller PE than
Lenstar LS900 ( P< 0. 05), with lower percentage of
hyperopic shift in IOL Master 700.

e CONCLUSION: : In cataract patients with high myopia, AL
measured by Lenstar LS900 is longer than that by IOL
Master 700, and the differences of AL increase along with
the growth of AL. Both devices have a good prediction for
IOL calculation, but IOL Master 700 has less refractive
error, lower percentage of hyperopic shift, and greater
clinical advantages I0L Master 700.

e KEYWORDS: IOL Master 700; Lenstar LS900; high
myopia; cataract; biometry; axial length; intraocular
lens; Barrett Universal ||

Citation ; Tao LS, Gao L, Yu J, et al. Comparison of IOL Master
700 versus Lenstar 1.S900 for preoperative biometric measurement

and intraocular lens calculation in cataract patients with high myopia.

Guoji Yanke Zazhi(Int Eye Sci) , 2024,24(4) :612-617.

03l&

15 BT A2 35 HR 0 ( axial length, AL) =26 mm I JE %
JERGHEIE-6.0 D AT PRS2 [E 45-59 2 ANHEHL
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LAY s W N CIC RS BUN S - S S N - AN
T APIRAK (intraocular lens, 10L) fig i 2 PR G E , B
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et A PR XA, A A 0 IR 1 R e 2 T ) ]
BB AT R, LA TR G
JEGIRZETE+0.5 D AN 15 71.0%,+1.0 D %5 93.0%,
{HFEE AL BY3E N, 246 X%} JiE Y6 iR 22 (absolute error, AE) %
Tk H 0 i Y 1R 22 (prediction error, PE) #£+0.5 D
PR L B8 S /N 7R S e Y B R R AR T R
T, 28 5 A T fIRAK ( multifocal intraocular lens, MIOL)
e R B2 AL G IF N TR v i o T R B 2 | R T
B A AT RE BT AR = AR T A 2800 it & TOL 151 1
Wk AU N S, FEE OGS AR W AN B A B
fiif IOL Master 700 #ll Lenstar LS900 354577 1 FH F I A,
P A Y 40008 ek — BUE B, BAER N B Y
Barrett Universal 1T AZ % T0L -8 a0 TE 2453 K&
BFEIEsE ™ (BTG BT & TR ,AL=25.5 mm B} Lenstar
15900 4 (9 AL {f [t 0L Master 700 I (9 AL {2 fii
KL T AL R i v R A O L B
IR EZEFE R HAOCT AR AL 22 5 %F
e BEEALA JF U A B TOL B2 B30 i A B FR b  ieAs
WFFEAR G AL K 35 BE LG I B o8 o A8 5 0 AL L A 7
AR A B SO 22 S Pk A OGME | — 3k & TOL 5
P HERAVE S A G R SR AR SR T 224K
1 W &RMFTE
TAXER  BBEDS, W 2021-03/2023-03 T Ffi %

Rt B2 D IR B 22 1 Rl 7 7L AL A TOL A AT
AR BE T ALA T P BB 136 B 136 HR 40 A BRI
(1) ARHT AL=26 mm By LA I AN R (2) R
A 2 [A] A 52 1 10L Master 7005 Lenstar 18900 £ A, H 14
RER T A AW = 28 (3) R G AERF IEML ) =0.5;
(4) FAREHOE <2.0 D, HEBRPRE: (1) FAA H At BE 5
5, AT IR FROIR S A A IERR | T 6 R S o B AR A
(2) HRFRAIMIG s B TR o 5 (3) K30 e ol A B4 Ak % 5 (4)
AR R 72 1001 ol 7 1 PN B G [ R 5 (5) S4BT B B B
10L 17 & 5% 5 (6) LA BUOEHY TOL (W 8% AW I8 A
(RRERET) A BE NS ENERES, L%
P B 2E PO B B2 R 4 T A% 5 [ No. EEBFE 1 (2022)
$33%5],

12 Fik

1.2.1 Mg & [OL Master 700 (¥ i 4< 1.88) 5
Lenstar LS900 ( FX{ERUAS 9.6.0) 46 47 I 241 7 [] — % BR 4 v
1) A SR IEFLARAS R HEAT, HAE 10 min 52 AL, PRI SR K
B TCHCIE T | 6 A AT A 22 52 AT An MR AR 245 4 S At MR A 422
fl PEAE A, A B PR RS BT 1A AR R AE T A
FEb 305 EHC , Ve SR T O A% 9 AT, 7 DU i i
T 07 R A VH R EA A0 43 A, D R G HIR | s IR
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A BRI , Lenstar 1L.S900 % £E 2 3 ¥k, e B 2% A

S HT S IIME
122 #iEWE 5047 AL, F 35/ B % (mean

keratometry, Km ) | Tl J5 & J& ( anterior chamber depth,
ACD) | fi IRAKJE BE (lens thickness, LT) M [ 2 (1 i 2§
( white—to—white, WTW ) {H ., FF{ (%% P B 19 T0L # R H
AR i & 8, fA B R O 18 B X B O 103375, AR i
IOL Master 700 f*) il 12 2% 5 4 4k 18 45553 B 19 1OL B %,
Ay S 2 Rl — BERCT Bt L B B H AR E G EE, idsR
BEARG 3 mo I AEHF IE ML 1 19 % %0 EK 5% % ( spherical
equivalent,SE) \PE AE, H: " SE = BR % FF 80+ (152 E 80/
2) ,PE=RJ5 5L PR A RUER B8 B — R HT 7 B8 B2 4L, AE 24 PE
B X, T PSS 454 PE 16 A R % B 8 4 1
iy T2F 400 fd B SPSS 26.0 Bk A4 4T Ge 312 40 T
TR n( %) 37 5 T BERER H Shapiro—Wilk #£47
TEASTERT S A5 B30 BE DL B e bR il 22 (x £5) 3
N, R X ¢ K3 AR IE S A DL M( P, Py ) T,
KH Wilcoxon £F 5 Bk & 5, #H 5C ¥ R | Person Y
Spearman AT, — B0 34 2% A Bland — Altman 43
Br, P<0.05 hZESFHAEGIFE L,
2R
QAMNBEEREN ARG AERE 136 ] 136
R, o 55 48 51 48 R, %z 88 171 88 MR, A7 HE 82 1], £ HR 54
W] AR 38-79 (F-1 57.38 £8.08) %, A A TOL JE G Hy
-3.0-+18.5( 9 7.99+4.24) D, Hrf 29 R (21.3%) #l A
MIOL fiptRAA 107 R (78.7% ) #i A BA£E /5 TOL, MR 4E AL
PR 3 4. A 4H (26 mm<AL<28 mm)41 i{,B 4
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(28 mm<AL<30 mm)43 R ,C 4 (AL>30 mm)52 HR,

2.2 &4 & ¥ IOL Master 700 5 Lenstar LS900 il & 4
MBELE S4B HE TP Lenstar LS00 Il & 19 AL A
ACD {H K F TOL Master 700 Ml {1 , 22 ¥4 G it 2F =
M (P<0.05) , PAFR AR & 1Y) Km LT 5 WTW {f Ho 3 2%
SRS EE L(P>0.05) o PRSI 04 iir G 2R )
BRI EFEM (1 r>0.9,P<0.001, 3 1), —F &4,

95%1LoA 37 (£ 2),

2.3 &£ 4 E#H IOL Master 700 5 Lenstar LS900 X} IOL
HEAEBERMLLE  TOL Master 700 ) PE & AE ¥J/NT
Lenstar 18900, %4 PE 2 5 ¥4 4 it 8 X (P<0.01),
AE 2R3 HGHF5 L (P>0.05) , ¥ 3, PE ¥ F 4
H17E+0.50 D LI, Lenstar LS900 H 3% ¥0 0 % 1 43 L 75 4%
ZHF KT TOL Master 700, L3 4,8 1,

R1 HKEHEZF IOL Master 700 5 Lenstar LS00 F L4 S # b &

215 AR %4 EEU/E 20 IOL Master 700 Lenstar 1L.S900 2R iESE:
/7 P r/r, P
AW 41 AL(X%S,mm) 27.15+0.52 27.18+0.53 -4.32 <0.001 0.997 <0.001
Km(X%s,D) 44.07+1.50 44.08+1.50 -1.97 0.056 1.000 <0.001
ACD(X%£S ,mm) 3.36+0.37 3.38+0.37 -4.56 <0.001 0.999 <0.001
LT(X£S,mm) 4.21+0.39 4.22+0.38 -1.87 0.068 0.997 <0.001
WTW (X%S,mm) 11.65+0.47 11.63+0.45 2.01 0.052 0.982 <0.001
B 43 AL[M(P,;,P;5) ,mm] 28.66(28.36,29.23) 28.79(28.41,29.32) -5.60 <0.001 0.991 <0.001
Km(X%s,D) 44.37+1.68 44.37+1.67 -0.24 0.813 0.999 <0.001
ACD(X%£S, mm) 3.53+£0.27 3.54+0.27 -2.90 0.01 0.997 <0.001
LT(x%S ,mm) 4.32+0.25 4.33+0.26 -1.69 0.099 0.988 <0.001
WTW (XS, mm) 11.68+0.44 11.68+0.46 0.64 0.525 0.992 <0.001
C4l 52 AL[M(P,;,P;5) ,mm]  31.14(30.54,32.27) 31.19(30.66,32.32) -6.22 <0.001 0.998 <0.001
Km(X%s,D) 43.75+1.53 43.74+1.53 0.18 0.858 0.998 <0.001
ACD(X%£S,mm) 3.47+0.33 3.48+0.33 -2.66 0.01 0.997 <0.001
LT(X£S, mm) 4.35+0.32 4.36+0.34 -1.26 0.214 0.983 <0.001
WTW (XS mm) 11.81+0.46 11.79+0.45 1.81 0.076 0.988 <0.001

H A 4:26 mm<AL<28 mm;B 428 mm<AL<30 mm;C £ :AL>30 mm,
F2 £MAHEE IOL Master 700 5 Lenstar LS00 il £ 4 415 #H— Bk

41 5 R Y2 TR 2E(E B R (AL E 95%LoA X[V 58 B 95%LoA Ah i L (1R, %)
AH 41 AL(mm) 0.03 0.12 -0.05-0.10 0.15 4(9.8)
Km(D) 0.01 0.10 -0.07-0.09 0.16 3(7.3)
ACD(mm) 0.01 0.05 -0.02-0.05 0.07 3(7.3)
LT(mm) 0.01 0.10 -0.05-0.07 0.12 2(4.9)
W-W(mm) 0.03 0.32 -0.20-0.14 0.34 2(4.9)
B4 43 AL(mm) 0.07 0.15 -0.01-0.14 0.15 2(4.7)
Km(D) 0.00 0.19 -0.12-0.13 0.25 2(4.7)
ACD(mm) 0.01 0.06 -0.03-0.05 0.08 3(7.0)
LT(mm) 0.01 0.12 -0.07-0.09 0.16 4(9.3)
W-W(mm) -0.01 0.11 -0.12-0.11 0.23 0
cH 52 AL(mm) 0.09 0.18 0.01-0.17 0.18 3(5.8)
Km(D) 0.00 0.36 -0.17-0.16 0.36 1(1.9)
ACD(mm) 0.01 0.09 -0.04-0.05 0.09 2(3.9)
LT(mm) 0.01 0.20 -0.11-0.14 0.20 4(7.7)
W-W(mm) -0.02 0.18 -0.16-0.12 0.18 4(7.7)
A 426 mm<AL<28 mm;B 2 :28 mm<AL<30 mm;C 2 :AL>30 mm,
* 3 £KHEE IOL Master 700 5 Lenstar LS900 # PE #1 AE Lb3& D
211531 HR %% WS H IOL Master 700 Lenstar LS900 /7 P
A 41 PE(X=S) 0.10+0.27 0.15+0.26 -3.400 <0.01
AE[M(P,5,P:5) ] 0.16(0.04,0.34) 0.17(0.07,0.35) -1.907 0.056
B4 43 PE(X%s) -0.02+0.42 0.10+0.43 -9.701 <0.001
AE[M(Py,Ps5) ] 0.21(0.09,0.48) 0.28(0.12,0.42) -0.642 0.521
CH4 52 PE(X+s) 0.12+0.50 0.22+0.49 -7.783 <0.001
AE[M(Py,Pss) ] 0.29(0.13,0.58) 0.33(0.18,0.50) -1.449 0.147

E A 41:26 mm<AL<28 mm;B 4]:28 mm<AL<30 mm;C 4]:AL>30 mm,
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k4 &HEHEE IOL Master 700 5 Lenstar LS900 %t IOL i+ E AR EHI LB R (%)
-~ s PE #£+0.5 D LAPY PE 7£+1.0 D APy RS R
IOL Master 700  Lenstar LS900 IOL Master 700  Lenstar LS900 IOL Master 700  Lenstar LS900
A4 41 38(92.7) 38(92.7) 41(100) 41(100) 26(63.4) 27(65.9)
B4 43 33(76.7) 33(76.7) 42(97.7) 42(97.7) 21(48.8) 27(62.8)
CH 52 37(71.2) 40(76.9) 48(92.3) 48(92.3) 29(55.8) 35(67.3)
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Q N Q N Q Q
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& 1 IOL Master 700 5 Lenstar LS900 £ & HEEREE K
B TH PESHIER A A4 (26 nm<AL<28 mm);
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31tie

AR LB, 51 IOL IR 2Z A N & o, R4l &
36% , FA W5 O 715 22% , IOL A 87 & ( effective lens
position , ELP) (5 429" | 1Ifi PR - 5 BE T 045 96 11 N s
HAJG i A7 7E N [A] R R A O JE R R 2, Rl
+0.70-+2.76 D, /VEUBRE A 5 +3.0-+5.0 D, HBEH AL 1Y
B YGIR 22 R Bl AR B R
A5 AR T SR S MIOL [l R I FH | 75 28 BEOHS o 19 A= 4
LI ARJE JE B A R A

ARWFFEH | Lenstar LS900 I & ) AL 7£ =4 *H ) KT

I0L Master 700, H.22 347 G124 X, 3% 5 Song %" Ay B
FEAE R, (At A WRIT e A B 2 I AR A 1 22 5 E
GEiT B S XA RE EE SR R 27 A K, IZ N
R 2 A BE AR Bl 0 BB, AR B 5T 2 BT X AL =
26.0 mm B BT LA ATTHE I 70 o o 00k HR ol ) 25 S
FEAE PR Rl R A I IRl Y 25 5 (1)
2 LAY R 2 R PN [A] . TOL Master 700 % FH 3SR AH T
Y E Mt B A% ( swept source optical coherence tomography,
SS-OCT) MHA A 2 # B B A 46 0 D g, 7T Ak
S AR OCT IR K MR I B B IX i) 4544, B A [H]
BN SO U TG I 4 45 Lenstar LS900
B F ok KM T = ¥ (optical low — coherence
reflectometry, OLCR) Y J5 3 | T 45 &) A7 1 & 30 00 e ' A ot
AT 80 AL IR A (2) e J3E S0 0 A 38 3
A DU A 2 B A R ) 2 S 1) O — J A
T0L Master 700 BJ S 38 8 5 H .0 WIE S, A Al F M A
FIEN S (3) BT BA R R F A [R] 1) 8 8 50k 5 s
I AR DT 37T AE 25 S EOIR Al B g A i s 0
FERYT, 1 mm ARG R 22 20 380 2.70-3.00 D BIARJS
JEYEIR 2T AR FE = 4 R e 2 S 38 4 R
0.03.,0.07.,0.09 mm, FEF AL 3§, I 22 S48 K {H 22 57
PHE/NT 0.1 mm, X TIOL A3+ s/, — 3otk K
SRMESI AT s, P G I o ARl Y 959% LoA. ¥ Bl 2 %5
A — MR B R ARG X SR 5

FETEOFIE 7R 1.0 D 19 £ 15 O o I o 158 22 ) 5 20
0.8-1.3 D MRS DGR 2" A e, K v 14 Ay B St e
M2 ARF RSB EOCREN S —FEEH R,
IOL Master 700R i O e 2E H R FE A 3 > X df
(1.5.2.5 F1 3.5 mm) 5} 18 £R 2445 A 5 il %, Tl
Lenstar 1.5900 J2& il &= #F #fi K Hp 92 1.65 mm A1 2.30 mm A9
32 AN PO A R JF A B AT S
AL AR R — Bk RV RS I D )
LR BAEAMF S h i Km (EIF RG22 R, W
I, — BT s, A AL 25 2 ) o 2 {1 1) 4 {4
T 0, H 95%LoA JE %, — Btk dchy, iX 5 BT 5T 45
- RPN | (875 R 1 B A ¥ a8 W L IV
Pentacam Il & 1) 15 Ji D' ) (6 22 5 e ge 2 i S, (HBE
i35 S P BIRSE R, 0 A 5 % 0 95% LoA #5
Pi, — B SRR NS R R 22 (135 1.5 D, X AT RE SHEA &
KN K BF 58X 4 2 5 A Ko TE I IR 52 Br v H
101, Master 7003k B B 1% 1% “F ¥ ) 8] [t Lenstar 1L.S900 /b
73%") HR T YERAH B R e M, R IR R AR, R
b 5B 43 f W JE 6 1 A A AN S B R Lenstar 1LS900
Y /N 0 TR A b e i S G (T RE SO A
AT BT LA A 2 107 485 B A 38 45 1 A R A R k31
e,
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ELP A R 25 W A J5 7 1) X — KSR &, i
FHNT SRR 58 X8 o AL A1 Km 315 ELP, 1)
SE VUL H AR — IS A XA ACD LT 2 WTW %5
BOR B ELP , B KAR B W /D T YGiR 25, Wil R )12 1
JH B Barrett Universsal T /A, A5 BN, 7E=HEE
28] ,IOL Master 700 {ll| &= %) ACD /NT Lenstar LS900, LT 2
SRAESGITEE N, BAEUE &I 0L Master 700 il
i ACD 1B /N F Lenstar LS900, 1 LT {H X F
Lenstar L8900, Hoffer 25> (45 S 5 HAHR . & T ACD #
LT A, IOL Master 700 3R FH A9 2 9\ =) dh a2 11 B AY
SS—OCT&I% K 4545 , Lenstar 1LS900 5% OLCR i3, HA
B — PR U (L, T BT 0 B L AE AR AN [R] %) AL T T R A T 0, R
T 4 0] JE U T A S BB b AS g g R 22 Y
AL AT RES R R 1 R A oG, A eIl LT 84 m, ACD
AR SR, 0.25 mm 1Y ACD MR 2ETE AL N T
20 mm P B FE AT RESEL 0.5 D ARG EOGIR 2 | MAE AL
KF30 mm A & HALFE 0.1 D ARG EEIRE",
AWFFE— B 53 B S, AP AR D F ACD 1% 95% LoA
A —BE Ry, ZEREE T 0, e K 2ZE 5 R
0.05.0.06,0.09 mm, X Fflh 22 7 N EAIGIKE X, £F
WTW Fil, =l R 2R R E X, BA R
— 3P, Bao ZE1M BF 5T & B TOL Master 700 & WTW (&
KF Lenstar LS900, EZRBEBFHFE L , H—8s %,
EARMRA AR, XTS5 A R KN ZIRE S
AKX,

IOL Master 700 5 Lenstar 1.S900 33 N & Barrett
Universal 1122, 120 #0601 BE I 00 & 9 A N B AR S TOL
TR MER DR T8 =8 SR e A AL B S5
FARA K Olsen S HA B BRI B A X AERIPEA 2 . Barrett
Universal [[ B2—ANEiEH AR, FEFLELBER AR,
4 10L FFmAE A X i — A48 & 8% ELP Fl ACD
DL 362 A B AR S A B B A A A, b T AL 2R
Ao Jee 6 T o P B 0 X EEFRATT A 5 IR
FEAS 2 TUESS . AR AR 4L AE $9{E3/8F0.50 D,
PE 7£+0.5 D DL HL BN 71.2%-92.7% ,PE #E+1.0 D
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