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component of the variance to the total variance)& 3}
of Bsiglc 28 e B8 ¥ 2H A} ol %
ko] AUTA = simple regressiong ©o|-§3ko] A
ahaict.

EA5kA B0 AR 73 SAS (version 9.1.3, SAS
Institute Inc., Cary, NC)& AM&3slgon, 2454 6.9
o] 712E p<0.052 Folatsict.
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Z 3075 9] 55¢Fo] dA-toll EFFE|lL FA}2] Hat Lo
= 28.2 £ 6.04], oJAdo] 259(83.3%), dAdo] 57(16.7%)
o|qirh S| Hat AAlRE ?@Eiixv} —4.2 Diopter
(D), 227k —1.0DYom & T 671d & @4 =
A A Hat =27 —0.1D, Y5z} ~0.2D
Srh(Table 1).

T A AAEY oA sewe] AF =] gt 4
WA= =, dedlz, 1 geA] 2R 24
3|8 & 28 S A Als=(CO) 7 1o 71 71rke-
HAR deht 7P dAiE deAE 2 IeHICC=0.982,
0.927, 0.976) (Table 2).

24 vpe| 3)E & ZF4 #HAHPostcycloplegic refraction:
PC)7} o] A f&Fs o9 dSshk=A 34 B4&
Bl 2 A3 pHdA(Sph)= oA Ewkn=0.0029
+0.98307xPCsp (p<0.0001, R*=0.965)0.& L}epd S
gdom YFA=(Cyle oA Fawdy=-0.112731+
0.990371xPCey (p<0.0001, R*=0.862) 2 JJeldrh(Fig. 1).

T A HAEY oA et AolE =4S
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BR}L] (42 74.6, 54.6%)7F WAL, B 24 HAR=

—T“{ﬂ; 2L 37H58.2%), YFEAzs HBHIH56.4%)F
S} oleh. 24 vhlsh 28 PA TwAzet 9%
A2 W A gsbE SR 58.2, 52.7%) 7} Bkek, &

Table 1. Measurement of preoperative refractive error using
variable methods and postoperative refractive error

Sphere Cylinder SE

(D) (D) D)
Auto refraction (AR) -4.55 -1.22 -5.16
Manifest refraction (MR) -4.34 -0.95 -4.81
Cycloplegic refraction (CR) -4.19 -1.05 -4.72
Postcycloplegic refraction (PC) -4.38 -1.05 -4.91
Wavefront -4.33 -1.10 -4.88
i-Trace -4.46 -1.39 -5.16
Operation ablation amount -4.20 -0.97 -4.68
Postoperative 6 month MR -0.10 -0.18 -0.20

*SE =spherical equivalent.
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A oh] 3l & 24 Habe FEdlze 3E7H54.6%),
AFU=E AF7H49.1%)E A7 wokon dol 9=
ZAo] 091 T4+ ¥ &(Z2F 10.9, 25.5%)0] 7 Wk
o} Wavescand @l = 357kl $hh 42(52.7%) 2
AE7 e Bt S2(43.6%)7F A9 Hl%Etgln PRdA=s
AH7H60%)E A7) woft) i-Tracew FH A=}
Yl B agrheE @b (242} 60, 56.3%)7F Wk

Table 2. Correlation between refractive errors obtained with
preoperative evaluation test and ideal surgical ablation amount

Category Test ICC” Confidence interval
Sphere ‘AR 0.976 0.959-0.986
‘MR 0.972 0.952-0.983
Mcr 0.975 0.958-0.985
“pC 0.982 0.970-0.990
Wavefront 0.972 0.953-0.984
i-Trace 0.944 0.906-0.967
Cylinder AR 0.865 0.779-0.919
MR 0.715 0.557-0.823
CR 0.883 0.807-0.930
PC 0.927 0.877-0.957
Wavefront 0.903 0.840-0.942
i-Trace 0.654 0.472-0.783
'SE AR 0.967 0.943-0.980
MR 0.967 0.944-0.981
CR 0.967 0.944-0.981
PC 0.976 0.959-0.986
Wavefront 0.969 0.947-0.982
i-Trace 0.920 0.867-0.953

"ICC =intraclass correlation coefficient; 'SE= spherical equivalent;
*AR= autorefraction; *MR =manifest refraction; "CR= cycloplegic
refraction; * PC =postcycloplegic refraction.
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Figure 1. Correlation and correlation coefficient between postcycloplegic refractive error and ideal surgical ablation amount. (A)
Sphere. (B) Cylinder. D =diopters; PC =postcycloplegic refraction; sph=sphere; cyl=cylinder.
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Figure 2. The differences between residual spherical refractive errors after ablation and preoperative refractive errors using various
methods. These graphs are showing the distribution of the residual spherical refractive errors for each of all patients. The residual
refractive error is defined as the value of the amount of the ideal surgical ablation minus the preoperative refractive errors measuring
with various methods. D =diopters; AR =autorefraction; MR = manifest refraction; CR = cycloplegic refraction; PC = postcycloplegic

refraction.

o
2 23 nhlAE A}

ol & =AEE APl US
3

w,ophthalmology.org

sha 24
2AofA] A
A AL AT thE Akl i) o4
AT A Gora, 5] B 23

o2 Oﬁ
ot o

by
ox » B
o

—_

T
o E 4

4

tlo
oft
I
1o
o
o P N

L
2
o,

N
N

ol
Ol

—
—
O
o



|
2
rok
C

otntets|x| 20108 | 51 E M 9 -

4 4
8 3 AR s MR
5 2 e
o = 2
& S
o )
g ! o 1
9 2
g, SEAFSREERY = Py |
: ] SR T
E 3 -
he) S
2 el
o 2 é-z
-3 3
4 T =24 T T T T T T T T T 1T T T T T T T T T
5 - - - - 0 -3 2 -1 0 1
Preop refractive error (D) Preop refractive error (D)
4 4
R CR 3 PC
~ g,
2 >
g : 2 [ 4
g 0 - ] 1 i ) 8 O T 1 T 1 ) I
: REEESREE £ [T ftrjtil
El El
B 3
g - g -
-3 3
A T T T T T T 4
- -3 -2 -1 0 -5 -4 -3 2 -1 0
Preop refractive error (D) Preop refractive error (D)
4 4
3 wavescan 3 i-Trace
2 a
’5 2 g 2
= o
;! | 8l o L
2 )
8 0 T I .TI' Y ‘cTJLTTTOT.!‘ % 0 I. T olI:IT.TI¥' T
B | H kL -TIII £ l ! L llll L
g El
8 2 B 2
. 4
-3 3
4 T T T T T T O T T T T T T B R B A Raaasss
- - - - 0 -4 -3 -2 -1 0
Preop refractive error (D) Preop refractive error (D)

Figure 3. The differences between residual cylindrical refractive error after ablation and preoperative refractive errors using vari-
ous methods. These graphs are showing the distribution of the residual cylindrical refractive errors for each of all patients. The re-
sidual refractive error is defined as the value of the amount of the ideal surgical ablation minus the preoperative refractive errors
measuring with various methods. D =diopters; AR =autorefraction; MR = manifest refraction; CR =cycloplegic refraction; PC=
postcycloplegic refraction.
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=ABSTRACT=

Comparison of the Refractive Error Measurement Using Different
Methods in Wavefront-Guided LASEK

Ji Min Ahn, MD"*, Hyun Seok Ahn, MD', Kyoung Yul Seo, MD, PhD',
Eung Kweon Kim, MD, PhD', Tae Im Kim, MD, PhD'

The Institute of Vision Research, Department of Ophthalmology, Yonsei University College ofMedicineI, Seoul, Korea
Siloam Eye Hospitalz, Seoul, Korea

Purpose: To predict the accuracy of preoperative refractive error measurement methods in wavefront-guided laser-as-
sisted subepithelial keratectomy (LASEK) surgery and to formulate a nomogram for satisfactory surgical results.
Methods: The medical records of 30 patients (57 eyes) who had undergone wavefront-guided LASEK were reviewed. The
ideal surgical ablation amount was defined as the sum of the real surgical ablation amount and the remaining refractive
errors. Comparison between the ideal surgical ablation amount and preoperative refractive errors was made using autore-
fraction, manifest refraction, cycloplegic refraction, postcycloplegic refraction, wavescan, and iTrace aberrometer
measurements.

Results: The refractive errors measured by the postcycloplegic refraction showed the closest relation with the ideal surgical
amount, and the nomogram based on this refraction correlated statistically significantly with the ideal surgical ablation
amount. The refractive error using the wavescan also showed more accurate refractive measurements than the autore-
fractor and iTrace aberrometer.

Conclusions: Accurate manifest refraction immediately before surgery is the most important in determining the ablation
amount. Additionally, the refractive errors measured with the wavescan, which is an aberrometer used for wave-
front-guided LASEK, showed a minimal amount of errors. After reviewing the results, the nomogram based on these 2
methods can be concluded to possibly contribute to an increase in the accuracy of surgery.

J Korean Ophthalmol Soc 2010;51(9):1196-1202
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