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Comparison of Ocular Biometry Using Low-Coherence Reflectometry with
Other Devices for Intraocular Lens Power Calculation
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Purpose: To compare axial length (AL) and keratometry (K) using optical low-coherence reflectometry (OLCR, Lenstar LS900°, Haag-
Streit, Bern, Switzerland) with current ocular biometry devices and evaluate the accuracy of intraocular lens (IOL) power calculation.
Methods: In this prospective, comparative observational study of eyes with cataracts, AL and K were measured using an OLCR
device (Lenstar LS900°, Haag-Streit), partial coherence interferometry (PClI, IOL Master®, Carl Zeiss, Jena, Germany), A-scan
(Eyecubed) and automated keratometry (KR-7100, Topcon, Tokyo, Japan). IOL power calculation was performed using the
Sanders-Retzlaff-Kraff (SRK/T) formula. The IOL prediction error (PE) was calculated by subtracting the predicted IOL power
from the postoperative (PO) IOL power (PO 4 weeks, PO 12 weeks).

Results: A total of 50 eyes of 39 patients with cataracts (mean age 67.12 + 8.51 years) were evaluated in this study. AL and K
were not significantly different between the OLCR device and other devices (analysis of variance [ANOVA], p=0.946, 0.062, re-
spectively). The mean PE in IOL power calculation was -0.22 + 0.50D with the OLCR device, 0.08 + 0.45D with the PCI device
and -0.01 + 0.48D with A-scan and automated keratometry (ANOVA, p = 0.006). The highest percentage of eyes with PE smaller
than = 0.5D was IOL Master® followed by Eyecubed and then Lenstar LS900®. The mean absolute PE was not statistically sig-
nificant among the 3 devices (ANOVA, p = 0.684).

Conclusions: Ocular biometry measurements were comparable between the OLCR device and the PCI ultrasound device.
However, the IOL power prediction showed significant differences among the 3 devices. Therefore, the differences in application
of these devices should be considered.

J Korean Ophthalmol Soc 2015;56(10):1558-1565

Key Words: Axial length, IOL-Master, Keratometry, Lenstar LS900, Optical low-coherence reflectometry (OLCR)

® Received: 2014. 11. 14. m Revised: 2015. 6. 3.
® Accepted: 2015. 7. 31. 2T 5o MU e oes] WS AlAskL &
® Address reprint requests to Tae Im Kim, MD, PhD B A = AAE EWS) 0T A2 WAk 4234
Department of Ophthalmology, Severance Hospital, #50-1 -
Yonsei-ro, Seodaemun-gu, Seoul 03722, Korea Holu &2 33l &Ate] 284 HE =4 vels
Tel: 8'2—2—2.22873570, qu: 82-2-312-0541 AEs)A ol &5}e] A= AL Ex 2 314 Hdc) o
E-mail: taeimkim@gmail.com _ ~ _
S Uy 8 A AT ABSARY B4 At
* This study was presented as a narration at the 111th Annual o1~ - 20 WIRF A2o] AT ol ul 3
Meeting of the Korean Ophthalmological Society 2014. 7] §1gt bt A ASE W 5] 4 ofF 9 &

(© 2015 The Korean Ophthalmological Society

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

1558



AHe] W] =
Atk oldol= 229E °]
o #2 AHgEIg oL, HEA %Xé How
apel ZRs A 2 AR T2 o
o= v|HZ9 FhAu| 4]
ok @A) de) ARgs

coherence interferometry)

o]
pryun

(Carl Zeiss, Jena, Germany)=, <

Zlo], zhak 214 S0 of L Al 74]31:

ARSI 2ZTHE 0] 83t A-scant=
]E}_ 3-5

f1
3:0

2
=
112:

JEAKoptical low-coherence reflectometry) 2]
Lenstar LS900" (Haag-Streit, Bern, Switzerland)
o] A7fE AH|E I0L Master” 9} upz717]
, Zral = JE" =) 710] Zhat ;qﬁ_‘] ZXJlo] 7]-
o olel o 245 A, 3370 A, W A, 55
7] 59 2o THs itk 7120 75 uh2wl A7t
4 RS 21 AAEO] 9] 8 Bea A
AL Ho|al glony, REAZZFAA 2 A-scan (Eyecubed,
Ellex, Adelaide, Australia)?}2] UX|xof o= t}oFst
wape) Aat maslm ekt

2 Aol MU e Al AESEA =5 A
°13) Lenstar LS900"9} IOL Master”, A-scan®.2 =
o}ZALS. u|WslA A, Lenstar LS900"9} IOL Master”
A5 Za=-EA|(KR-7100, Topcon, Tokyo, Japan)Z
Zotm e wmelott. ofee Zizte] 4u|E Ko
A2 AL WA & 5
A AS 717100 g Wl < & =
oropw 17 59t

o

]_

r°*'

jug

I

& H
_|>~1

o
o

ofr KU rr
¢

ol

)
A&

oZi

=
=

A 2

Wi o A2 oxX w2 o

5
= T
&

e

=13
o

Aa} by
HE 201449 2971R] EYoA] WyA; =&
Z 50918 iAo 2 AT A1LE AlFste

A+ TECNIS ZCB00 (AMO, Santa Ana, CA,

USA)& 3590 4], HOYA iSert 250 (HOYA, Tokyo, Japan)
S 159 04 ARE51L). Lenstar LS900™ E= IOL Master”
=2 741301 E7FsT A9, ol 28 nAss e A,
SEL A|Yo] 9BFe m|A]= 72k 3o o=
s ‘3}3;“: AFTAA B HA G
2 Ao A AlLfskich

A s9E g 8o HARHIB.R)O| &
A A T AR AR EAS
11 0]3 [OL Master” 9} Lenstar
%3}01
Q=%

A

o

014

2 2k0

=

[

o]aL
1o

-

.

ZPE,PJI,'—%( mean keratometry)?—]-

7}#3 Zi(steep keratometry), 3t Z(flat keratometry)2]
z}g}z;—gg 1,]—1—01 2519} A-scan?) —‘?‘ Ziak =4
A3 W

J-2 Sanders-Retzlaff-Kraff (SRK/T)
AOL” B B A= WG £ T 450l
2 A =24 AN manifeset refraction)
stgon, o2 exs HF U
e W Aolz Tkt
-,._—/ﬁ,% SPSS 20.0 (SPSS Inc.,
0]—9—0}93\1 Kolmogorov-Smirnov testS ©]-&35}o
22 |7t 28 selsigich 7} 717)

2 243} o} Zh ;'_34 ) X =& F01517] 93l Bland-
Altman plot-& ©]-83}%131, Analysis of variance (ANOVA)
@} Pearson correlation coefficientS £3f Z+ 7|7] A=A
Hel Aol wlwshy, AmEble Lasi w2t
71719) A& Ao} oS 2xte] dAdigks ANOVAE 53l
H| sk o, pgke] -2 0.05 mRke = Ashitt

]‘
71%3% A
of| A 01]*0
A
USA)S

& =7t AT

Chicago, IL,

=)
gL
u |
=

ANHZ O
T

i,

& 399 W4, 0%k
o Yol 67.1 + 8.51A4]

19%, o1 20%)2 tho=
ek w9

Table 1. Comparison of biometric data (axial length, keratometry) by Lenstar LS900®, IOL Master®, A-scan and automated keratometry

Lenstar LS900® IOL Master® A-scan Automated keratometry p-value*

Axial length (mm) 23.63 + 0.71 23.58 + 0.68 23.60 + 0.70 - 0.946
Keratometry (D)

K1 43.77 £ 1.40 44.18 + 1.32 - 43.86 + 1.40 0.302

K2 44.78 + 1.39 45.49 4+ 1.42 - 44.71 +£1.33 0.009

Average K 44.27 + 1.36 44.83 + 1.33 - 44.29 + 1.34 0.062

Values are presented as mean + SD unless otherwise indicated.
D = diopters; K = keratometry.
*Analysis of variance (ANOVA).
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Figure 1. Correlation between biometric data (axial length, keratometry) measured by Lenstar LS900® and other devices (Pearson
correlation analysis). Axial length measured by Lenstar LS900® and IOL Master® (A) and A-scan (B). Keratometry measured by

Lenstar LS§900® and IOL Master® (C) and autokeratometer (D).
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Table 2. Comparison of PE among LS900®, IOL Master® and A-scan

Lenstar LS900® IOL Master® A-scan p-value”
PE (D)
4 weeks -0.15 + 0.47 0.15 + 0.43 0.07 + 0.44 0.003
12 weeks -0.22 + 0.50 0.08 + 0.45 -0.01 + 0.48 0.006
Absolute PE (D)
4 weeks 0.41 + 0.27 0.34 + 0.30 0.34 + 0.28 0.388
12 weeks 0.41 + 0.36 0.36 + 0.27 0.37 + 0.30 0.684
Range (D)
4 weeks -1.30~1.02 -0.69~1.25 -0.96~1.28
12 weeks -1.28~1.00 -0.76 ~1.21 -0.93~1.28
Eyes within (%)
+0.25D 4 weeks 34 46 52
12 weeks 44 46 46
+0.5D 4 weeks 70 80 84
12 weeks 68 78 70
+1.0D 4 weeks 94 94 96
12 weeks 91 98 98
+1.5D 4 weeks 100 100 100
12 weeks 100 100 100

Values are presented as mean + SD unless otherwise indicated.
PE = prediction error; D = diopters.
*Analysis of variance (ANOVA).
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S B0 e =0 M KZHYABEARA|(Lenstar LS900®, Haag—Streit, Bern, Switzerland)E 0|23 &3t otEatn} ztatng
2 7|1& MJH|Z2 o ¢t Hluetl, & & ZHUS9 YA E Hotetit,

CHASDH BheH: oL A20] Of HEl 39 50001 KZHYABIALZ, 22 ZHEZHIZ (0L Master®), &S IHEyecubed), AHS20taE
A(KR-7100)E 0|85t04 Qt=&nt 219t =E2 ZHoI 05 Qe & & 452 1259 28 SEHXUN oY SHELXIE
xtol=2 A Atstdct,

Zdak HZEE B, BEASZIEA =S m2 SH OtEXO| BAE 242 2363 + 0,71, 2358 + 0,68, 23.60 + 0,70 mmZ,
FH| 7k 1

ot

Ol M Fofet xtol= GiUCH=0.946). ZUZE| HIWO M= Folet XH0|E EOIII L RUCHp=0.062), 2} ZH|= S5t
OIRER AAE & 5 1270 HWF 0| QiF= Lenstar LS900° A—scanOil A 2t2t 0.22D, 0.01D 2A|2, I0L Master®

(Carl Zeiss, Jena, Germany)OlAl 0.08D A2 LIEFG S B (analysis of variance [ANOVA], p=0.006), & 2Xt7t £0.5D 0|LH 9
HIE2 10L Master®0f| Al 7HA =9t T, 1 F|2 A-scan, Lenstar LS900° &MICH 2H0IE @9 HfZ 2|5t x0|2 EO|X|

L UACHp=0.684).

AE N HUAAIE 0128 HRAAHAS Al AEH I ZUSE

= Eifi ﬂOIE EO# 0‘””% AI nsi{or g Zolct,

H
0

ro

7|1& ZH|2F 9ol U= RHO0IE 2OIX| Lyl & = =H0

1565



