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Figure 1. The correlation between the change in sphere (Asphere) and the change in spherical aberration (ASA), (A), and the correla-

tion between the change in sphere (Asphere) and the change of pupil size (Apupil), (B),

were demonstrated. The spherical aberration

decreased on average of 0.10 + 0.04 um (mean + SD) as the sphere decreased 1 diopter (rho=0.747, p<0.001, Spearman’s corre-
lation test). The pupil size decreased on average 0.55 + 0.37 mm as the sphere decreased 1 diopter (tho=0.526, p=0.017,

Spearman’s correlation test).
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Table 1. Descriptive data of 20 eyes included in this study

Data from aberrometer

Spherical

Patient No . . Pupil size Sphere Cylinder Coma Trefoil
Sex/Age L MR (diopter) CR (diopter) Yo +SD o + SD i + SD l\zzzflrf‘gg Mean + SD  Mean + SD
(Min/Max)  (Min/Max) (Min/Max) (Mi n/l\_/I aix) (Min/Max) (Min/Max)
R -5.5-05 -5.5-0.5 833 +021 -7.474+1.07 -0.68+0.21 -0.31+0.16 0.07 +£0.05 0.16 +0.05
1 x180 X180 (8.0/8.6)  (-9.13/-6.11) (-1.11/-0.33) (-0.62/-0.02) (0.01/0.18) (0.08/0.24)
F/28 L -5.5-0.25 -5.5 871 £0.29 -7.99 +1.09 -0.56 +0.21 -0.34 +0.12 0.18 +£0.14 0.13 +0.06
X180 (8.3/9.1)  (-9.84/-6.38) (-0.83/-0.18) (-0.55/-0.21) (0.03/0.36) (0.03/0.21)
R -4.25 -4.25-0.25 6.40 +0.31 -5.88+1.12 -0.734+0.16 0.01 +£0.06 0.09 +0.05 0.14 +0.05
2 X180 (6.0/6.7)  (-8.13/-3.88) (-1.02/-0.41) (-0.10/0.07) (0.04/0.18) (0.08/0.20)
F/33 L -4.25-0.5 -4.25-0.5 6.70 + 0.34 -5.64 +1.73 -0.61 +0.22 0.01 +£0.10 0.14 +£0.04 0.16 +0.04
X180 X180 (6.2/7.2)  (-8.63/-3.88) (-0.93/-0.38) (-0.16/0.13) (0.06/0.23) (0.10/0.25)
R -1.75-1.0 -1.75-0.75 6.00 +0.26 -1.97 +0.53 -1.44 +0.17 -0.00 +0.04 0.09 +0.02 0.19 +0.03
3 X150 X150 (5.6/6.4)  (-2.73/-0.94) (-1.58/-1.08) (-0.06/0.09) (0.06/0.12) (0.17/0.26)
F/32 L -3.75-0.5 -3.75-0.5 6.08 £ 0.27 -4.36 +0.32 -0.91 +£0.20 -0.03 +£0.04 0.13 £0.07 0.14 £+ 0.06
%180 X180 (5.8/6.6)  (-4.76/-3.89) (-1.09/-0.55) (-0.09/0.03) (0.02/0.26) (0.05/0.20)
R -4.5-05 -4.5-0.5 7.86 +0.14 -539+0.67 -0.98+0.12 0.06 +0.04 0.17 +£0.05 0.19 +0.05
4 x170 X170 (7.6/8.0)  (-6.15/-4.28) (-1.14/-0.78) (0.01/0.12)  (0.15/0.29) (0.10/0.28)
F/28 L -2.75-15 -2.75-1.5 7.65 +0.13 -3.314+0.74 -2.004+0.21 -0.02+0.03 0.12+0.02 0.09 +0.04
x180 X180 (7.5/7.8)  (-4.49/-2.55) (-2.24/-1.72) (-0.07/0.03)  (0.09/0.17) (0.04/0.17)
R -4.0-2.25 -3.5-1.75 6.89 + 047 -4314+0.63 -2.67+0.47 -0.13+0.08 0.12+0.06 0.11 +0.03
5 x180 X180 (6.2/7.6)  (-5.16/-3.53) (-3.14/-1.81) (-0.21/0.04) (0.02/0.22) (0.06/0.17)
F/23 L -4.25-15 -4.25-1.25 6.79 +0.36 4.98+0.70 -2.14 +£0.18 -0.18 £0.06 0.17 +£0.06 0.09 + 0.03
x180 X180 (6.5/7.5)  (-6.01/-3.88) (-2.33/-1.84) (-0.25/-0.06) (0.06/0.25) (0.05/0.14)
R -5.75-0.5 -5.75-1.0 6.36 + 044 -7.83+1.44 -0.884+0.19 0.07+0.06 0.17 £0.09 0.09 +0.05
6 x90 x90 (5.3/7.0) (-10.81/-6.08) (-1.28/-0.63) (-0.06/0.15) (0.04/0.40) (0.04/0.20)
F/27 L -525-025 -5.25-0.25 6.13 +0.63 -7.97 +1.38 -0444+0.22 0.04 +£0.11 0.17+£0.09 0.11 +£0.04
x90 x90 (4.4/6.5)  (-9.99/-5.41) (-0.77/-0.23) (-0.13/0.32)  (0.04/0.36) (0.04/0.20)
R 425025 -4.25 7.62 +020 -4.49+0.22 -0.86+0.16 -0.07+0.02 0.324+0.04 0.20+0.04
7 x180 (7.2/7.9)  (-4.82/-4.19) (-1.09/-0.62) (-0.12/-0.04) (0.27/0.40) (0.14/0.25)
F/27 L -4.2505 -4.25-0.75 7.80 +0.16 -4.23 +£0.25 -1.11 +£0.17 -0.07 £0.04 0.30 £ 0.06 0.25 +0.03
x30 %30 (7.5/8.1)  (-4.78/-4.02) (-1.26/-0.73) (-0.11/0.00) (0.22/0.42) (0.19/0.30)
R -4.25 -4.0-0.25 7.15+022 -4.184+0.35 -0.314+0.15 0.224+0.06 0.10+0.03 0.19 +0.04
8 %90 (6.8/7.6)  (-4.71/-3.69) (-0.56/-0.06) (0.14/0.32)  (0.03/0.14) (0.13/0.28)
F/30 L -3.75-0.25 -3.75-0.25 723 +£0.15 -3.174+0.39 -0.354+0.17 0.234+0.05 0.31+0.06 0.20+0.03
x90 %90 (7.0/7.5)  (-4.23/-2.93) (-0.65/-0.04) (0.19/0.34)  (0.23/0.41) (0.16/0.26)
R -4.0-0.75 -3.75-0.5 6.10 + 0.38 -3.97 +0.25 -0.86 +0.12 -0.03 +0.02 0.07 £0.02 0.06 + 0.01
9 %180 X180 (5.6/6.4)  (-4.38/-3.60) (-1.12/-0.70) (-0.08/0.00)  (0.04/0.10) (0.04/0.09)
F/28 L -3.5-0.75 -3.25-1.25 6.14+0.38 -3.52 +0.23 -1.27 +0.13 -0.04 +0.02 0.11 +£0.03 0.11 +0.01
X180 X180 (5.6/6.6)  (-3.71/-3.00) (-1.46/-1.08) (-0.08/0.00)  (0.09/0.16 (0.09/0.13)
R -4.75 -4.75 799 +022 -4.87+027 -046+0.14 0.05+0.03 0.19+0.06 0.16 +0.06
10 (7.7/8.3)  (-5.36/-4.43) (-0.79/-0.27) (-0.01/0.09) (0.08/0.27) (0.09/0.25).
F/24 L -4.75-025 -4.75 798 +0.12 497 +£0.37 -0.904+0.13 0.03+0.02 0.20+0.03 0.08 +0.03
x180 (7.8/8.1)  (-5.79/-4.41) (-1.17/-0.72) (0.00/0.07)  (0.14/0.27) (0.06/0.15)

3789] 32H(15%) oA Fgte] Hhadhol uhet inpa=x}
T 9oleA ATt 4ol 49H(20%)o A FLHEZEe]
el A 1942k RMS7F f-2Jgt Ahto] glgo] Ko
A A5k, ko] At &-9] Ahto] s 248kt Azt
AR g ARAIE Holx] kgt

Z 9%bollA 29 AP AE 7H] o] HEEE HlolE
£ 283 &0 AYE UK Table 2). &5 FHY-SGE

g\i

2 QbS] URtAI = IE f-of gt AAI7E gldet dlolA
Aol AHEE Fo|EEZEE dloJet] PR &
T FAHNSFE Aol ERIEA| = YAIRE, ol
HpAkel &3 Uk Etoll= -9k A AZE it
(Fig. 4). =0 285 flo|BZEE dHloJepr} o2 3k 7}
ALE UM FofsAl F34tH(p=0.033, Spearman’s
correlation test).
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Figure 2. The change in spherical aberration according to the change in sphere in study eyes. The scatter plot showed that 13 eyes
of 9 patients showed significant correlation between SA and sphere (refer to inserted table for Spearman’s rho and p-value). Filled
dots mean the values of the left eye and empty dots mean the values of the right eye.
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Figure 3. The change in pupil size according to the change in sphere in study eyes. The scatter plot showed that 5 eyes of 4 patients
showed significant correlation between pupil size and sphere (refer to inserted table for Spearman’s rho and p-value). Filled dots
mean the values of the left eye and empty dots mean the values of the right eye.
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Table 2. Refractive data of patients underwent the wavefront guided refractive surgery

Patient No R/L Preop MR (diopter) Postop MR (diopter) UCVA Wavefr‘ont map used for surger'y =
Sex/Age Refraction SA Pupil size
1 R -5.5-0.5 x180 Plano-0.75 X160 20/20 -6.11-0.52x178  -0.147 8.5
F/28 L -5.5-0.25 x180 Palno-0.25x10 20/20 -6.38-0.49x175  -0.208 9.1
2 R -4.25 -0.25-0.75x170 20/15 -4.62-0.69x171 0.026 6.7
F/33 L -4.25-0.5 x180 Plano-0.5x 10 20/15 -4.50-0.93x180  0.022 6.9
3 R -1.75-1.0 X150 +0.75-0.25x 140 20/20 -2.20-1.58x156  -0.038 6.1
F/32 L -3.75-0.5 X180 -0.5 20/15 -3.97-1.06x18 0.003 6.3
4 R -4.5-0.5 x170 -0.25 20/15 -4.74-1.12x168 0.100 8.0
F/28 L -2.75-1.5 X180 +0.75-0.25x 180 20/20 -2.75-1.92x178 0.039 7.5
5 R -4.0-2.25 x180 Plano-0.5 x 145 20/20 -3.92-2.64 %8 -0.142 7.2
F/23 L -4.25-1.5 X180 Plano 20/15 -4.46-1.98x178  -0.158 6.7
6 R -5.75-0.5 x90 +0.25 20/15 -6.08-0.81 x69 0.140 6.4
F/27 L -5.25-0.25 x90 +0.25 20/15 -5.41-0.72x120  0.315 6.3
7 R -4.25-0.25 x180 -0.25 20/25 -4.49-1.09x8 -0.068 7.6
F/27 L -4.25-0.5 x30 -050-0.5x170 20/25 -4.19-1.18x180  -0.034 7.8
8 R -4.25 -0.25 20/15 -4.18-0.15x96 0.318 7.3
F/30 L -3.75-0.25 x90 +0.5-0.5%x90 20/15 -3.83-0.41%x2 0.187 7.0
9 R -4.0-0.75 %180 -0.25 20/20 -4.15-0.88 x5 -0.057 6.3
F/28 L -3.5-0.75 x180 Plano-0.25x 150 20/15 -3.64-1.28 x7 -0.042 5.6
10 R -4.75 Plano-0.5 x 160 20/20 -4.99-0.42x175 0.091 7.7
Fr24 L -4.75-0.25 x180 -0.25-0.5x170 20/20 -5.01-0.88 X6 0.036 8.1
: ro?
1Yo S P S 1,40
N ., 5 > > A > > > >
g | | < ']
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SA in wavefront map
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Figure 4. The correlation between the SA used for the laser vision correction and the postoperative spherical equivalent was not sig-
nificant (p=0.510, Spearman’s correlation test). However, UCV A showed the positive correlation with SA (p=0.039, rho=0.464,

Spearman’s correlation test).
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=ABSTRACT=

Considering Spherical Aberration in Choosing the Wavefront
Map for Laser Vision Correction

Sung Min Ahn, MD', Su Sie Seok, MD', Choul Yong Park, MD*?

Department of Ophthalmology, Dongguk University, College of Medicine', Gyeongju, Korea
Department of Ophthalmology, Dongguk University, Graduate School of Medicine’, Goyang, Korea
Department of Ophthalmology, Dongguk University, llsan Hospitaj, Goyang, Korea

Purpose: To report the dynamic nature of human optical aberrations in the scotopic condition.

Methods: A total of 20 eyes who were candidates for laser vision correction were included in the present study. Repeated
wavefront data were obtained using WavescanTM (AMO/VISX). From the wavefront analysis data, the sphere, astigma-
tism, average pupil size, spherical aberration, coma and trefoil were selected and used to investigate any correlation
among the parameters.

Results: The sphere, spherical aberration, coma and pupil size showed a dynamic change in the scotopic condition. The
spherical aberration and pupil size decreased by the amount of 0.10 + 0.04 um and 0.55 + 0.37 mm as the sphere changed
1 D in myopic direction. There was significant positive correlation between the sphere and spherical aberration in 13 eyes
of 9 patients (65%), between the sphere and pupil size in 5 eyes of 4 patients (25%), and between the sphere and coma in
3 eyes of 3 patients (15%). The spherical aberration decreased significantly in 4 eyes of 4 patients (20%) as the pupil size
decreased.

Conclusions: The optical aberration of human eyes showed a dynamic nature in the scotopic condition. In particular, there
was significant correlation between the sphere and spherical aberration. The observed correlations have the potential to
be used as helpful indicators to select the optimal wavefront data for the laser vision correction.

J Korean Ophthalmol Soc 2011;52(2):147-156
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