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Corneal Refractive Power

=11 =1 =4 —2 1 1 1
ass - mol - ol - 22 - MBS - ZEY

Dongheon Surl, MDl, Ikhyun Jun, MD, Pth, Hyung Keun Lee, MD, PhD2, Eung Kweon Kim, MD, Pth,
Kyoung Yul Seo, MD, PhD', Tae Im Kim, MD, PhD'

GIMTHEI D QTTHSE MEZIASS OIS A AZISTHYHTA!, HMET QDTS BHHERAEY HISDA A7|SHLTLA

The Institute of Vision Research, Department of Ophthalmology, Severance Hospital, Yonsei University College of Medicine', Seoul, Korea
The Institute of Vision Research, Department of Ophthalmology, Gangnam Severance Hospital, Yonsei University College ofMedicinez, Seoul,
Korea

Purpose: To evaluate the clinical reliability of the Topolyzer Vario (Wavelight-Alcon, Erlangen, Germany), we compared three
different corneal topographers in terms of corneal refractive power.

Methods: The medical records of patients who visited Severance Hospital for corneal refractive surgery were retrospectively
reviewed. Keratometric data of patients who underwent evaluations using the Pentacam HR (Oculus, Wetzlar, Germany),
ORBscan Il (Bausch & Lomb, Rochester, NY, USA), and Topolyzer Vario instruments on the same day were obtained. Flat kera-
tometry (Ks), steep keratometry (Ks), mean keratometry (Kn), astigmatism keratometry (Kasig), Cartesian astigmatism (Jo), and
oblique astigmatism (Jss) values were calculated. The measurement values of the three devices were subjected to Pearson’s
correlation analysis and repeated measures analysis of variance (with Bonferroni correction); a Bland-Altman plot was also
created.

Results: The keratometric data of 80 eyes were included in the analysis and all of the keratometric measurements obtained by
the three devices showed significant correlations, i.e., good agreement. The Krand Ky, measurements of the Pentacam HR were
flatter than those of the ORBscan I, and the K, Kn, Ks, and Jss measurements were flatter than those of the Topolyzer Vario.
However, there was no significant difference in keratometric values between the ORBscan Il and Topolyzer Vario. Furthermore,
the difference in corneal refractive power between the Pentacam HR and Topolyzer Vario was not clinically significant.
Conclusions: When measuring the corneal refractive power of patients without any history of corneal disorder or ocular surgery,
the Topolyzer Vario is a clinically reliable device that shows similar performance to the ORBscan Il and Pentacam HR.
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(where c¢: Kf - K, 8 = meridian of steep K)

Table 1. Results of mean values of Ky, Kn, Ks, Kasig, Jo, and Ju4s of Pentacam HR, ORBscan II, and Topolyzer Vario

Devices K: (D) Kn (D) K; (D) Kasiig (D) Jo (D) 145 (D)

Pentacam HR 42.30 + 1.27 43.12 +1.43 43.93 + 1.68 1.62 + 0.83 0.77 + 0.44 -0.01 + 0.21
ORBscan II 42.41 + 1.21 43.21 + 1.35 44.02 + 1.59 1.62 + 0.81 0.76 + 0.44 -0.02 + 0.22
Topolyzer Vario 42.42 + 1.27 43.25 + 1.44 44.07 + 1.69 1.65 + 0.84 0.78 + 0.44 -0.05 + 0.21

Values are presented as mean + standard deviation.

= flat keratometry; K, = mean keratometry; Ks = steep keratometry; Kasie = astigmatism keratometry; Jo = cartesian astigmatism; J4s =

oblique astigmatism.
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Table 2. Correlation of Ky, Ku, K, Kasig, Jo, and Jus values among three devices

3}7] $]3] Repeated measures analysis of variance

bonferroni correctionS FA|2]¢l A4 WYHOZ AR5}

ulwsr) Sle) 5 717) 78 Aol 233k Hole] Bk
Fek1 0, o2 Bland Altman plotg §3}o] Ltehhgich
37K 717) 7 2 S33ke] SIR Rolg FHAEA

3lo]
1 1=
with

Variable Pentacam HR-ORBscan 1T Pentacam HR-Topolyzer Vario” ORBscan II -Topolyzer Vario'
K¢ 0.959 0.982 0.954
Kn 0.969 0.986 0.966
K, 0.976 0.988 0.974
Kasig 0.982 0.984 0.974
Jo 0.968 0.982 0.961
Jus 0.692 0.820 0.769

Kt = flat keratometry; K, = mean keratometry; K = steep keratometry; Kasig = astigmatism keratometry; Jo = cartesian astigmatism; Jss =
oblique astigmatism.
"Pearson correlation coefficient (r) is represented. p < 0.001 is observed in every case.
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Figure 1. Comparison of flat keratometry (Ky), steep keratometry (K), mean keratometry (Kn) values among three devices. Bland
Altman plot shows good agreement in Ky, K,
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Figure 2. Comparison of astigmatism keratometry (K.s,), Cartesian astigmatism (Jo), Oblique astigmatism (J4s) values among three
devices. Bland Altman plot shows good agreement in Kasig, Jo, J4s values.
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Table 3. Comparison of Ky, K, and K values among three devices

ol Ke2b Kuoll SlojAl F-o3h Zpo7h k= Qlan(ztzt
p=0.042, p=0.047), Kso|| lolAl= 2zt Zpo| 7} TatEA|
OFITH(p=0.071). Pentacam HR} Topolyzer Vario 7ol
Ky, K, Ky Z50] glo] oI5k 2po]7} 2= 91 11(p<0.001),
ORBscan®} Topolyzer Vario 7ol Ky, K, Ks 250 Q)
of $olat Aol7k BAE ook,

ChAo] ToH KuwtTh A 933 27]70 B
FE Jo, Jasglz 7171 7tof| Blusle] = YeR Itk Table 4).
Pentacam HRY} ORBscan II 7}, 18|37 ORBscan 119}
Topolyzer Vario ZFoll= Kasig, Jo, Jas@Eol A 23 2}o] 7}
UERGA] 9o ] Pentacam HR¥} Topolyzer ZFoA®=
Kasig, JoZkoll= ZFol7F gl o Tuswko] f-d8kA 2jn| Q)

£ Aol g Ry girkp=0.023).

Devices Mean difference (D) 95% LoA p—value*
Pentacam HR-ORBscan II
K¢ -0.10 £ 0.05 -0.200 to -0.003 0.042
Kn -0.10 + 0.05 -0.195 to -0.001 0.047
Ks -0.09 + 0.05 -0.196 to 0.006 0.071
Pentacam HR-Topolyzer Vario
K¢ -0.12 + 0.03 -0.186 to -0.054 <0.001
Kn -0.13 + 0.03 -0.198 to -0.067 <0.001
Ks -0.15 + 0.04 -0.216 to -0.074 <0.001
ORBscan II-Topolyzer Vario
K¢ -0.02 + 0.05 -0.124 to 0.086 1.000
Kn -0.03 + 0.05 -0.136 to 0.068 1.000
Ks -0.05 + 0.05 -0.156 to 0.056 0.752

Values are presented as mean + standard deviation unless otherwise indicated.
Ky = flat keratometry; K, = mean keratometry; K = steep keratometry; D = diopters; 95% LoA = 95% limits of agreement.
“p-value from repeated measures analysis of variance with bonferroni correction is represented.

Table 4. Comparison of Kag, Jo, and Jss values among three devices

Devices Mean difference (D) 95% LoA p—value*
Pentacam HR-ORBscan II
Kasig 0.01 + 0.02 -0.037 t0 0.049 1.000
Jo 0.01 + 0.02 -0.018 t0 0.043 0.971
Jus 0.01 + 0.02 -0.032 to 0.061 1.000
Pentacam HR-Topolyzer Vario
Kasig -0.02 + 0.02 -0.065 to 0.015 0.404
Jo -0.01 + 0.01 -0.034 t0 0.012 0.698
Jus 0.04 + 0.02 0.004 to 0.073 0.023
ORBscan II-Topolyzer Vario
Kastig -0.03 + 0.03 -0.084 t0 0.021 0.448
Jo -0.02 + 0.02 -0.057 t0 0.010 0.264
Jus 0.02 + 0.02 -0.016 to 0.065 0.440

Values are presented as mean + standard deviation unless otherwise indicated.
Kasig = astigmatism keratometry; Jo = Cartesian astigmatism; J4s = Oblique astigmatism; D = diopters; 95% LoA = 95% limits of agreement.
*p-value from repeated measures analysis of variance with bonferroni correction is represented.
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