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com ’ [ Abstract] Objective To compare the difference of corneal astigmatism meas-
® ured by IOL Master, corneal topography and Pentacam of age-related cataract. Meth-
o7 B #9:2014-04-24 * ods This study included patients with 56 cataract patients (67 eyes). Flat keratometry
&[5 B #7:2014-05-30 ) ne
AR N . ( Kf) ,steep keratometry ( Ks) , mean keratometry ( Km) , cylinder at 0-degree meridian
TEEBA.710004 [RPH TR, o (J,) and cylinder at 0-degree meridian(J,;) were measured by IOL Master, corneal to-
P4 HR B EE 7 oL, P22 TH 45 U o pography and Pentacam. The statistical differences between three instruments were as-
PE %, 5% TR RGBT SE BT, T 58 o sessed using the paired t tests, their correlation was evaluated by Pearson coefficient,
Lﬁ%@?[ﬁﬁﬁ%f” (B ‘ and the agreement analysis was performed by Bland-Altman plots. Results Kf, Ks,
ﬁizzift‘;j (;zttee:jf;?o’,zﬁ)lﬁ * Km,J, J,; value measured by IOL Master were (43.524 £1.751)D, (44.352 £ 1.839)D,
From the Shaanxi Ophthalmic Medical © (43-938 £1.753)D, (0.059 £0.455) D, (0.264 +0.228) D, respectively , which measured
Center; Xi” an No. 4 Hospital; Affilia- * by corneal topography were (43.404 +1.740)D, (44.290 = 1.843)D, (43.847 £1.753)
ted Guangren Hospital ,School of Medi- * D (0. 046 + 0. 453) D, (0. 242 + 0. 222) D, respectively, which measured by Pentacam
; cine, Xi” an Jiaotong University, Xi"an * wwere (43.401 £1.739) D, (44.285 +1.838) D, (43. 843 £ 1.751) D, (0. 047 0. 456) D,
¢ 710004 Sh(mnxi Proz ince , China
0060090080080 e oenoeon e (0 241 +£0.221) D, respectively. There was no statistical difference between corneal to-
pography and Pentacam (all P > O 05) but there were statistical differences between IOL Master and corneal topography,
Pentacam (all P <0.05). Pearson correlation revealed a high positive correlation for corneal power measurements among the
three devices(all P <0.01). The Bland-Altman plots showed that the three devices had coincident results for corneal curva-
ture measurement. Conelusion All of IOL Master, corneal topography and Pentacam can be applied in the measurement
of corneal astigmatism of age-related cataract before surgery.

[ Rec Adv Ophthalmol 2014 ,34(9) .868-871 ]
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[X#i7] IOL Master; /4 it 3078 B ; Pentacam; /4 JE# K
[HE] HM LR FHMAME NS L KT IOL Master, /A BT B & Pentacam M & A BB L& A MG £ 7, ik Kk
RN £ G W B 56 4] (67 IR) , RaT 4 At [OL Master. 7 I 307 B & Pentacam |3 - 12 F 5 2% /4 Jit & % /7 Bp
) A B ol & (flat keratometry , Kf) | B vl - 4 2% A BB K 71 BP 3k K /A B & (steep keratometry, Ks) | -F 3 7 B2 w5 % (mean kera-
tometry , Km) OB E fi%’i Jo (eylinder at 0-degree meridian) & Zh 18] 44 J,5 ( cylinder at 45-degree meridian) ; 7?\% Be st ¢ Mg af =
M F LR EFHRATIER, AR N AL E ATAF 09 24 69 48 2 M R A Pearson A8 A M54, ZF 7 x M 24 R — KA
Bland- Altman S5 o ZE% IOL Master M| & Kf Ks . Km.J,.J,s % 51 A4 (43.524 £1.751)D ., (44.352 +1.839) D\ (43.938 +1.753)
D.(0.059 £0.455)D ., (0.264 +0.228)D; A 3 B BTl Kf Ks Km. J,.J,s 55 A4 (43.404 +1.740) D, (44.290 +1.843)D,
(43.847 £1.753) D (0. 046 + 0. 453) D (0.242 0. 222) D; Pentacam # l Kf Ks . Km . J Jus 2 %) % (43. 401 = 1.739) D
(44.285 +1.838)D.(43.843 +1.751)D,(0.047 £0.456) D (0.241 £0.221) D;10L Master #= f# & 3.7 8 & Pentacam #9445
%Hﬁ%i)’: FHAL T FENL(HH P<0.05), A B B & Pentacam ¥ 25 R ik 2 F L4313 & XL (P >0.05) ; Pearson 48
F oM Rw,KE Ks Km . J, . J,s 55 /\:}E#T/f—i? T BAL B M R Z A A & W EARE M (34 P <0.001), Bland-Altman
— B S ATHLI AR 9K 25 R A BT — Bk, 518 TOL Master, A B30 75 B & Pentacam 3 3T A 5 | F 5848 %
@@W%%%ﬁﬁ%%%&ﬁﬁ%%%ﬁﬁo
[ ARF it e ,2014,34(9) :868-871 ]
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FH B S ASC#5 I0 5 A Hi AR B HOG A o0, AT 480t
TAEFRBEAT 1 P4 Bl 75 L AR R 9 B TR, 4
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1 #EREFE

1.1 —fgdst wEPE2013 453 %10 A7ERBH
AR AR G 1 P B ELAT 11 PN B R FL AR A I
10L AR H 3 56 41 (67 HR) . Hirh 55 28 44 (36
AR) 2228 5] (31 R ), 4F#% 50 ~70 %, AEhnifE:
AER AR DG P P9 B R, HEBR A RO B 3 Bk
S HRE HERR A IR i B | HIR S I ' 1] 3R G 2% o 1
AL

1.2 FENBEWREAE /5K IOL Master
(fEE 25 E]) ARREHIE Bl (5K F] Optikon Keratron)
FI Pentacam (£2[E Oculus ) X £ HR A 5l 5 B0 BE
BT A TIPS A [R5 2 U 2R A 7 0
W R 2K R TG it L, %
G VE AL T AR U R R A T, R
A 0 202 R, DARRAR A IS 0, 358 in i a3, B 1 A
TH IS B AR 3 ) i 5 SR 1 25 5, UL A 3l i

®1 =MARTENGNARE RSB

NI ZE R K1 K2 B #4710 5%, BT A A A 4 78 i
ENHAT,

1.3 Zit=#4abEE  FIH SPSS 19. 0 XJ il 11481t
3BT 0 SR P 30 A Rt 32 (KE) | BE Wi AR it %
(Ks) P BY-F- 3 H (Km) LK KE Fl Ks @5, 4%
FAEHOCEHR e R KR (Jo, Jus ) o R4
[F]BEXT ¢ K556 X TOL Master  £4 I # 7 K] #1 Pentacam
N 1 A Bt 3 CBIOG BE R R A 1) S B AT O, =
) 2 7 3 R 2 () ) AH DG PR ] Pearson AH Gk
5347, f# ] Bland-Altman [8] 3% 25 % = A3 2% 0 o5 (.
) — B #EAT 50 1. P <0.05 22 RA St

2 #R

2.1 IOL Master. fg & 1 72 [E] #0 Pentacam = Ff1i%
FENEEWERKMBEXME N H IOL Master Flff i
HiJE Bl J2 Pentacam 435l X} 32 #5 #5 #47 Kf \Ks . Km |
Jo Jus DU B5CH DL 10 B =P 43 B HEA T RO X ¢
K 56 R 45 S B 7 : IOL Master 43 51 5 1 B ¥ & 2
Pentacam A4S S LA 22 S 39 Giit 2 L (1
P <0.05, 03 2), fEHIE ]l J Pentacam £ ]
FiIR R ZER TG X (P >0.05) . Pearson A
KMo s : =R i 45 (10L Master F1 £ JE b JE [&]
S Pentacam ) i (B FG 19 23 AT 340 A S 5 AR OGPE (192
P<0.001,00132),

Table 1 Corneal curvature and astigmatism measured by three equipments (x+s,0/D)
Kf Ks Km Jo Jss

TOL Master 43.524 £1.751 44.352 +1.839 43.938 +1.753 0.059 +0.455 0.264 +0.228

Keratron 43.404 +1.740 44.290 +1.843 43.847 +1.753 0.046 +0.453 0.242 +0.222

Pentacam 43.401 +1.739 44.285 +1.838 43.843 £1.751 0.047 +0.456 0.241 £0.221

R2 =ZMREFTENGHNAREZEREASHHENEZEREAXESN

Table 2 Statistical difference and correlation of corneal curvature and astigmatism measured by three e-

quipments
Pearson i test
r P xxs(p/D) t P 95%ClI (¢/D)
IOL Master vs Keratron
Kf 0.993 <0.001 0.120 £0.213 4.584 <0.001 0.068 -0.172
Ks 1.000 <0.001 0.062 +0.045 11.112 <0.001 0.051 -0.073
Km 0.998 <0.001 0.091 +0.108 6.810 <0.001 0.064 -0.118
Jo 0.998 <0.001 0.013 +£0.029 3.652 0.001 0.006 -0.020
Jus 0.998 <0.001 0.022 +£0.016 10.722 <0.001 0.018 -0.026
IOL Master vs Pentacam
Kf 0.993 <0.001 0.123 +0.213 4.709 <0.001 0.071 -0.175
Ks 1.000 <0.001 0.067 £0.043 12.518 <0.001 0.056 -0.077
Km 0.998 <0.001 0.095 +0. 109 7.071 <0.001 0.068 -0.122
Jo 0.998 <0.001 0.012 +0.030 3.130 0.003 0.004 -0.019
Jus 0.996 <0.001 0.022 +0.020 9.003 <0.001 0.017 -0.027
Keratron vs Pentacam
Kf 1.000 <0.001 0.003 +0.025 1.031 0.306 —-0.003 -0.009
Ks 1.000 <0.001 0.005 +0.022 1.796 0.077 -0.001 -0.010
Km 1.000 <0.001 0.004 £0.018 1.769 0.082 -0.001 -0.009
Jo 1.000 <0.001 -0.001 +£0.009 -1.292 0.201 -0.003 -0.001
Jas 0.999 <0.001 0.001 +0.012 0.533 0.596 —-0.002 -0.004
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2.2 IOL Master. fg & i 72 [E| 0 Pentacam il = B
NEEERAREERREXASHO—8E IOL
Master 5 £ I s JE [&] 1) — 2P : IOL Master I & {H
Kf Ks Km . J, . J,s 5 Ff B T8 &0 & { CKf, CKs
CKm .CJ,.CJ,;s 1y 95% — 3Pk 5L R (limits of agree-

ment, LOA) 43 %] - 0.30 ~0.54 D, —0.03 ~0. 15
D.-0.12~0.31 D, -0.06 ~0.09 D. -0.01 ~0.05
D, ZH %41 0.12 D.0. 15 D.0.09 D.0.02
D.0.02 D(E 1), i BHIX P15 £ 1Y — BOME R

Figure 1 Concordance of measurements between I0L Master and corneal topography. A : Concordance between Kf and CKf;B:Concordance between

Ks and CKs;C: Concordance between Km and CKm; D Concordance between J; and CJ, ; E: Concordance between J,5 and CJys

I0L Master jl| £ (&

5 BT A A — B, AKE S CKE i —3; B Ks 5 CKs (1 — B C: Km 5 CKm ) —BME; D2 Jy 5 CJy M—BME:E: s 5

CJys —PE
IOL Master 5 Pentacam {J—%( {4 : IOL Master |
H#{H Kf Ks .Km . J, .J,s 5 Pentacam JU| & {H PKf PKs,
PKm .PJ, \PJ..ff] 95% LOA 438 —0.29 ~0.54 D
-0.02~0.15D,-0.12~0.31 D, -0.06 ~0.09 D,

—0.02~0.06 D, Z(H %454 0. 12 D.0.07
D.0.09 D.0.01 D.0.02 D( & 2), 15 BH i ¥ Fh 5 %%
B — 2R,

Figure 2 Concordance of measurements between I0L Master and Pentacam. A ; Concordance between Kf and PKf;B: Concordance between Ks and

PKs; C: Concordance between Km and PKm;D : Concordance between J; and PJ; ; E : Concordance between J,5 and PJs

IOL Master il 4 {f 5 Penta-

cam A —BME . A:Kf 5 PKEAY—B0E;B:Ks 5 PKs [l—E1E; C:Km 5 PKm i) —8(HE; D2 Jo 15 Py —EME:E: Jis 5 Pl 19— B0

FA Y 1€l 5 Pentacam [ — 351« 5 b TR (51
ME{H CKf.CKs ,CKm,CJ,.CJ,s 5 Pentacam il f& {H
PKf .PKs . PKm . PJ, . PJ,; (f) 95% LOA J — 0. 05 ~
0.05 D, -0.04 ~0.05 D, —0.03 ~0.04 D,

-0.018 ~0.015 D, -0.022 ~0.023 D, 2 {4 [ 4%k
435129 0.00 D.0.00 D,0.00 D, -0.001 D.0.001 D
(1&13) , LI TR i3 o f) — PR B

Figure 3 Concordance of measurements between Pentacam and corneal topography. A ; Concordance between PKf and CKf;B: Concordance between

PKs and CKs;C: Concordance between PKm and CKm;D ;: Concordance between PJ, and CJ ; E; Concordance between PJ 5 and CJys

S IR AT 11

H{H 5 Pentacam Yl B —E M, A:CKf 5 PKf ) —PE;B: CKs 5 PKs (#)—31;C: CKm 5 PKm [ —81%:;D: CJy 5 Py 19—t E:

Clys 5 PJs —2E

3 itig

T0L Master( 2 [ ZEISS 23 ) 7] LA [7) i ) 4 £
BRI G IR BE | 2R R R e 3 e ) R
AYRET T I 0 F) FEAE B f AR 0 PR Ak 3
FEA I & A B G 2R T I Y R A R R T LA
2.3 mm R AR S FIE SRR A 1 6 A6 5 1
S, TR R IR A T i 24 I S TR A TR] - 2

A

FEHIE P A2 M Placido £ 85T & G873 #r
FANR AR, B ANLRE S A 15 b O f R T ELAR E
IIMT AR IS L LA SR R R e SR FH 1 £ M
MO PRI A I 3 mm (AR B S mm f) A Bl
HHELE B2 AR G TR R 1R
2 ASTE R P2 ff B 3 Pentacam HR A5 I 4
ot AR SR IR U Scheimpflug $5R 15 J5U L, A



RBH e 201449 534% 9
Rec Adv Ophithalmol  Vol. 34 No. 9 September 2014

http .//www. ykxjz. com - 871 -

BRI BIZBR G, AR AR AT S a5

AHF 58 %7 TIOL Master | £f JIE b JE 1] 1 Pentacam
N2 %) 11 PN B A8 R i R B 8 IO B 8808 il 1)
ST LS & - IOL Master I & H ) Km J,
Jus 5 B b &0 Y CKm CJy .Cls =R BHSR
HEE (kP <0.05) ,I0L Master Jlj & H 1Y) Km |
Jo Jus 5 Pentacam il 1 ) PKm (PJ, (P.J,s il & i1 Ei’J¥
B R E2 R A gt =B L (¥R P<0.05) ;2
% Mehdizadeh' "' FURFSE 5 , 15 1umnmﬁ@@$
w25, AT LS 80 IOL BEAHFH 0. 80 ~ 1,30 D (i
25 SRR I 22 S0 T A B SO R A
ST 1), AR RE BT VL I 6 1 11 389 R 38 1O B
B 250 Pentacam 1 4 4 AH N A BS54
ZRTGIFE (P >0.05) , FKATH I G451 5
Mao %51 ik 25 5 — 5.

10L Master Jl] 5 (1) £ JI5 il 25 W K A B b T &
J% Pentacam, [K A IOL Master Jlj & )2 2.3 mm A JJH
JEREOLE RN s MBI SIA DRSS iR & eIy

VR[] - 2 0 R 238, AN R e I R A g JI6E 4 1 1Y)

MR AT A B, X A — 57 5 A A J5E 238y 0 o
J5 VRS2 R AN TR AN [ o 1 R b O 1]
SN 3 mm 5 mm £ B AR B AR 2 E
BN ER T 5 1 T S (E A A B 52, Penta-
cam 5 (1) 42 42 Ff S0 Ff JEE ot 32 o S M O BT RN
Pentacam Il & 1) /] I 2 40 To 48 127 22 7, B Wi
PAAN 5 ] AR B o 3 = b 5 e 00 1) ) S
FEIAS[R], TR ER AN (] 2 s s 7 o ) o 7 s
HIREF AT

AT % BE IOL Master 5 i I Hi 72 K1 {X . Penta-
cam FIT A5 B A 1R 3R L BIOE L ROR il A O 1
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