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Comparison of Corneal Astigmatism and Higher-order Aberrations between
Color Light-emitting Diode Topographer and Scheimpflug Imager
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Purpose: To compare corneal astigmatism, keratometry and corneal higher order aberrations between the light emitting diode
corneal topography analyzer and Scheimpflug Imager.

Methods: This prospective study involved 45 patients (45 eyes) who visited Seoul St. Mary’s hospital before cataract surgery
from June 7, 2017, to August 2, 2017. For each eye, keratometry, astigmatism and its axis of cornea, higher-order aberrations
were evaluated with a Scheimpflug Imager (Pentacam HR®, Oculus, Wetzlar, Germany) and a color-LED corneal topographer
(Cassini®, i-Optics, Den Haag, The Netherlands).

Results: Astigmatism magnitude measured using Cassini® and Pentacam® showed no statistically differences but anterior and
total astigmatic axes were significantly different, as measured by the two devices (p < 0.05). Anterior and total mean keratometry
were statistically significantly different, as measured by the two devices (p < 0.05). JO and J45 vectors of anterior and total cor-
nea were statistically different (p < 0.05). In addition, Cassini® and Pentacam® showed discrepancies between total corneal as-
tigmatism, total JO and J45 vectors. Corneal anterior spherical aberration, vertical and horizontal coma, and oblique and horizon-
tal trefoil aberrations were not statistically different between the two devices.

Conclusions: Astigmatic axes obtained from the two devices based on different principles showed statistically significant
differences. Astigmatism magnitude was not statistically different but showed a discrepancy between the two devices.
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Pentacam” (Oculus Inc., Wetzlar, Germany)-2 AF4Zd
I 7t ] AlSs YElE o] gt 7|72 & g9 7}
2k} 360° 25t Zhak 4, SO elevation map
Ao Zhat S HAsle] ZutnE S A&y o8 £
3 Zhap A, o] 7o4alE A& S~ gl Zhat 2]F
= AA7]o|e}] Cassini® (i-Optics, Den Haag, the Netherlands)
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O]} Purkinje Imaging TechnologyE A8-5F
of 31 ZEL 21 s\Alolth. ZuHA A
eal astigmatism)<= A1#|] Ray-tracing & =3
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7] 93l Z=71&2l 7742 A <A LED
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(Institutional Review Board) <
% KCI8RESIO135).

B3t ¢ We) HalE FAo] ofaf 2L U Akew
Cassini”2} Pentacam®g 0]-83}0] Z = ALS A3
SIS 1 24%ke HITelT. AAL £5 B} g e
oAt 401 gk Folsln kot e Hasl
37] $fakol AAF Al A £S go| R Blo] 1B S
Bt shatom Aol Sl ok el s
Felelu] AAE AlAelolch HA 7 Wol B HALE
38 AAsto] B T1EoR shalck

2k g gl A= ik 2o 2 HE 3 mm o)A
A, 9 0 AR 2ol Ho, A Rk Tekae

o Pentacam” o] A= Sim K, total cornea refractive power

QN

(TRP)E CassiniofA/]= Sim K, total cornea astigmatism
(TCA) AZAE vmeteich. Zabae 1 9ahe 2ot 5
A0 ZHE 6 mm FYo|A Z 31952} root mean square
(RMS), F+'H4=2KSpherical aberration), Za}=2{Coma aber-
ration, Zs), A|ZZF42KTrefoil aberration, Z;;) % Y|=Z;
*HTetrafoil aberration, Zs)S 5}t ZF WA|Q] HlE]
42130 W s 8T 2L Aoz pag

JO =D % cos (2 m x axis/180)

J45 = D x sin (2 m X axis/180)

JO= 90°9} 180° FA| &S o] 83t 4Lo 2, 2A(negative)
o AL =X (against-the-rule astigmatism)E, FAd(positive)
o AL A dA|(with-the-rule astigmatism)S o]u|gic) J45=
4509} 135° A EL o8 o, FARIAE ofulat,
SA A AL SPSS (version 21.0, IBM Corp., Armonk,
NY, USA)YE AM31H oW p-valueZ} 0.05 w|uiel F9-5
AR on Qe Aoz 7HgEsigith & 717] 1b
A W ) v AZAe dAES Bk 9
Bland-Altman plot 248 A3l 95% 794 &9l
319 © 1 Pearson’s correlation 412 E35lo] &A% 119
s3pe] ® 7)7] 7F HERAS SISk 3 5 7
7tz 31 Q)21 two-sided Wilcoxon rank test
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L gofat Aolzh Yont Zurdnt A4 GRS 5
t Al (Tl 2, 5. 7719) 2t

=11.29 £ 38.59°2 EAAoE -9
& HolB ReAnp=003), ZubaA] WA He| Holt
17.62 + 63.83°2 oA EAR o= 205t xjo]= W}
(p=0.032). Ho Z9=-E(mean K)> ZJubdy $=22]+= 0.21
+ 0.63DE EAHOoR Golat 2}o]2 HIHT(p=0.019), 7
A 2= 0.83 + 0.66DE FA 2 o= w9 o]t
o]& HAtHp=0.000). FA]Q] HEZE JO QD J45%= Zfutk
W9 A SAolx 2E BARCR folgt Aol
HYTHRE p<0.05) (Table 3).

F 7171 2F AZe] YX =g 17| 9lal A3 Bland-
Altman plot2 A% A}, ZpdA] Hot FAIGE A
HEZE 10 W J45oA = 717] ASA| oA 2 Al E
1 ¢ ©m(Astigmatism magnitude: R=0.004, p=0.980; JO:
R=0.13, p=0.420; J45: R=0.126, p=0.424), F LA =&
R gt Astigmatism magnitude, 95% LoA = [0.845, 1.125];
JO, 95% LoA = [-2.415, 2.235]; J45, 95% LoA = [-1.389,
0.989]) (Fig. 1).
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Table 1. Demographics of subjects
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Table 2. Comparison of corneal astigmatic magnitude and axes
between the two devices

Technique Astigmatism (D) Axis (D)
Characteristic Value Pentacam anterior 1.33 +£1.19 99.65 + 47.83
Number of subjects (eyes) 45 (45) Cassini’ anterior 1.33 + 4.50 88.36 + 46.84°
Age (years) 59.95 + 14.82 Pentacam’ posterior -0.33 £ 0.21 87.82 + 19.28
Male:female 22:23 Cassini’ posterior -0.36 + 0.24 93.22 + 32.04
UCVA (logMAR) 0.62 + 0.31 Pentacam” TRP 1.45 £ 1.25 107.42 + 53.60
BCVA (logMAR) 0.33 + 0.29 Cassini’ TCA 1.43 + 1.52 89.80 + 50.45°

Values are presented as mean + standard deviation unless other-
wise indicated.

UCVA = uncorrected visual acuity; logMAR = logarithm of mini-
mal angle of resolution; BCVA = best corrected visual acuity.

Values are presented as mean + standard deviation.

D = diopters; TRP = total refractive power; TCA = total corneal
astigmatism.

*Statistically significant (p <0.05, based on 7-test).

Table 3. Difference of astigmatism magnitude, axes and keratometry between the two devices

L3 L
Pentacam -Cassini difference

Variable Anterior Total

Mean + SD p -value" Mean + SD p—value*
Ast (D) -0.04 + 0.30 0.378 0.13 + 0.50 0.092
Axis® 11.29 + 38.59 0.032 17.62 + 63.83 0.032
Mean K (D) 0.21 + 0.63 0.019 0.83 + 0.66 0.000
JO (D) 0.17 + 0.52 0.045 0.27 £+ 0.66 0.012
J45 (D) -0.17 + 0.52 0.039 -0.20 + 0.62 0.043
Values are presented as mean + standard deviation.
Ast = astigmatism; K = keratometry; D = diopters; ° = degrees.

"Statistically significant (p <0.05, based on z-test).
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Figure 1. Bland-Altman plots showing the agreement be-
tween total astigmatism magnitude, JO and, J45 obtained by
the 2 devices (Cassini® and Pentacam®). (A-C) graphs plot
the differences against the average of the two measurements,
with 95% limits of agreement and mean difference. (A) Total
astigmatism magnitude (B) Total JO (C) Total J45. The dot-
ted lines show the 95% LoA. The bold line shows the re-
gression line. D = diopters.

Table 4. The comparison of anterior corneal aberrations between Pentacam” and Cassini’ (n = 45)

Variable Pentacam (um) Cassini_ (um) p-value i
SAZ 4, 0) 0.26 + 0.31 0.29 + 0.69 0.206
Vertical coma Z (3, -1) -0.09 + 0.68 -0.05 + 1.39 0.619
Horizontal coma Z (3, 1) -0.04 +0.33 -0.02 + 0.47 0.955
Oblique trefoil Z (3, -3) -0.01 +£ 0.24 0.20 + 1.52 0.843
Horizontal trefoil Z (3, 3) -0.02 + 0.28 -0.44 +2.21 0.687

Values are presented as mean + standard deviation. SA Z (4, 0) means corneal spherical aberration of the fourth order.

SA = spherical aberration.
"Two-sided Wilcoxon.
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Figure 2. Correlations of measurements of the (A) spherical
aberration, (B) vertical coma, (C) horizontal coma between
Pentacam® and Cassini®. SA = spherical aberration; r = Pearson
correlation coefficient. ~Statistically significant (p < 0.05,
based on r-test).
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A3k Pentacam” 1} Cassini®Z AI25H0 &5t 2 w2 S 71A ZHoll Xtol 7t it ek EH T 2aMH| HAISE SAHA
o2 QOI3t 702 HUTKp<0,05). AUTH U ZIUHH BRUYDE, LHAIS| WElZE J0T Jas= & 71 25| 0| M SAHS
2 Fst X0|E ERUCHp<0.05). F 7|7| 7t LAl AFX|Q UX|=E HIWGIRS o 28 HAIZL, Al HIE G JORF J45
25 717 2ol $2 UX|ES 2Lt Pentacam®T} Cassini®O] ZIBtME TQARIE H|WBIZS o LHAR, 25 9 ~H
TOkpRE MEZpXR =2xtgt 25 S 77| 2t 2< .
AE: 42 Y22 MBS T 77I0IM SHE AUTE o AoFA HAISS SANOE oI5t 2012 BHTL F 7|7| 7 248
LIAIZE2 X7t gieLt E-X|0M s ©2 YR

|.

(CHsretarsts|X| 2019:60(10):922-928)

S
i

N
o
[
Dl
N

=
=
x

13
2
2l
Rall
N
2

ZCtA / Da Yeong Kim

JlEstn Tts HSNRHY ot
Department of Ophthalmology,

College of Medicine, The Catholic University
of Korea, Seoul St. Mary's Hospital

928



