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Table 1. Patient demographics and baseline characteristics of 193 eyes according to amount of myopic correction before ASA-PRK

Characteristics Overall Group I Group II p-value
Number of eyes 193 97 96
Gender (male/female) 71/122 27/70 44/52 0.010
Laterality (OD*/OS") 97/96 47/50 50/46 0.614"
Age (yr)
Mean + SD* 25.6 £5.6 26.6 +5.8 247 +5.2 0.211°
Range 18 to 44 18 to 44 18 to 43
Spherical equivalent (D™) <-4.37D > -4.37D
Mean + SD -4.51 + 1.54 -3.26 £ 0.77 -5.77 £ 1.00 0.000°
Range -1.75t0 -9.25 -1.75 to -4.37 -4.44 t0 -9.25
Sphere (D)
Mean + SD -4.24 +1.45 -3.09 +0.73 -5.41 + 1.00 0.000°
Range -1.6 t0 -9.00 -1.60 to -4.37 -3.37 t0 -9.00
Cylinder (D)
Mean + SD -0.51 £ 0.54 -0.34 +£0.43 -0.69 + 0.58 0.000°
Range 0 to -2.60 0t0-2.25 0 to -2.60
Pachymetry (um)
Mean + SD 542.7 +29.8 539.4 + 30.1 546.2 +29.3 0.113°
Range 489 to 629 489 to 617 493 to 629
Ablation depth (um)
Mean + SD 53.41 + 17.13 39.79 + 8.99 67.35 + 11.15 0.000°
Range 21 to 103 21 to 56 43 to 103
Residual thickness (pm)
Mean + SD 489.1 + 32.3 499.1 + 31.7 478.9 +29.7 0.000°
Range 429 to 586 441 to 579 429 to 586
Ablation decentration (mm)
Mean + SD 0.27 £ 0.15 0.26 +0.14 0.29 £ 0.16 0.167"
Range 0.04 t0 0.83 0.04 t0 0.83 0.04 t0 0.75

*independent t-test; sz test; ‘oD = right eye; 08 = left eye; p = diopters; #SD = standard deviation.
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Table 2. Change of higher-order wavefront aberrations according to the amount of myopic correction during postoperative 24 months

Group

RMS" and Zernike Coefficient (um)

PreopT PostopI 1m 3m 6 m 12 m 24 m
Total HOA*  Total 0.257 + 0.088  0.423 +0.138  0.418 +0.145  0.434 +0.159  0.437 + 0.168  0.393 + 0.168
I 0.259 +0.082  0.384 +£0.130  0.384 +£0.133  0.404 +£0.134  0.396 + 0.142  0.330 + 0.113
Il 0.256 +0.095  0.464 + 0.135  0.453 +0.148  0.460 +0.175  0.469 + 0.180  0.451 + 0.187

p-value 0.800 0.000 0.002" 0.023" 0.022 0.002"
Coma Total 0.134 +0.082  0.234 +0.128  0.236 +£0.125  0.261 £ 0.150  0.253 £ 0.155  0.227 + 0.137
I 0.130 £ 0.080  0.203 £ 0.115  0.213 £0.114  0.230 £ 0.133  0.219 + 0.148  0.177 + 0.098
I 0.137 £ 0.084 0265 +0.132 0258 +£0.132  0.281 +0.159  0.279 + 0.156  0.272 + 0.153

p-value 0.560 0.001" 0.019° 0.033" 0.049° 0.005"
Trefoil Total 0.129 £ 0.072  0.160 + 0.095  0.147 £ 0.079  0.147 £ 0.091  0.148 + 0.083  0.130 + 0.083
I 0.130 £ 0.070  0.170 £ 0.107  0.150 + 0.088  0.159 £ 0.097  0.165 + 0.092  0.143 + 0.090
| 0.127 £ 0.074  0.150 + 0.080  0.143 + 0.070  0.137 +£0.085  0.134 + 0.075  0.122 + 0.076

p-value 0.731 0.162 0.531 0.127 0.059 0.419
Spherical Total 0.078 £0.056  0.178 £0.139  0.203 £0.135  0.232 +£0.154 0.243 + 0.154 0.210 + 0.162
aberration I 0.081 £ 0.059  0.157 £ 0.110  0.181 +£0.117  0.202 +0.135 0.198 + 0.129 0.148 + 0.113
| 0.076 £ 0.054  0.200 £ 0.161  0.225 £ 0.148  0.258 £ 0.166 0.277 + 0.163 0.266 + 0.181

p-value 0.534 0.041° 0.038" 0.021" 0.008" 0.003"

Values are RMS for total HOA and Zernike coefficients for coma, trefoil, and spherical aberration (um, mean + SD). Group I: myopic
correction < -4.37D (n = 97), Group II: myopic correction > -4.37 D (n = 96). Numbers of eyes in group I and II (97/96 preoperatively) at
each postoperative follow-up visits were 91/89 at 1 month, 84/84 at 3 months, 74/84 at 6 months, 46/61 at 1 year, and 29/32 at 2 years.

*p <0.05 (independent #-test) compared between group I and II; TPreop = preoperative; iPostop = postoperative; m = months; "RM

mean square; "HOA = higher-order wavefront aberration.
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Figure 1. The relationship between ASA-PRK-induced HOAs including total HOA, coma, trefoil, and spherical aberration and the
amount of myopic correction for overall 193 eyes.
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12 9 247§49) B 7zt
Vs SaR sl SUEE L8R gl Z7leks
ofgt ko] AHHAE U ITH(p<0.05, simple linear
regression analysis). A|&ZF $219] H9- & 5 12701¢
o Aqk o} oFgt So] AAIE Elrk(p = 0.041, simple
linear regression analysis) (Fig. 1).

AR AL Fl 5

TE T ORI AlZE Zoto ME HEE F0(2t Al
J1¢tez L Helgh Hlu

Fig. 2, 30|lA] 133t 2: X EY
24} 9 FRSAe] 4 F 267h0] st oloh B
24 A3kE drehfolet

1toll A FubH e} Sk 5 Ao Hgl] &
= el frosiAl S7HFaHLel=2E p=0.000; 32
ul: p=0.000, paired #test)s}Gom, 1714 371€
At ek 37 oA 671 Atol, 67l 1270 Alo] &

0.5 — p = 0.000 —‘ Group | ( p = 0.008 —
/LI-J\ 04 - =
%)
+l
S 0.3 -
(&) —
=  p=0.032
£ o021
<C
% 2\
0.1 1 J
€
L p = 0.000 p = 0.039 p = 0.029
0 I I I I I
Preop 1m 3m 6 m 12 m 24 m
(n=97) (n=91) (n = 84) (n=74) (n = 46) (n =29)
Postoperative follow-up period
| —o—total HOA —=—Coma —A—Trefol —©—SA |
p value
Wavefront error Preop’ ~ 1 m* 1m~3m 3m~6m 6m~12m 12 m~24 m
Total HOA® 0.000" 0.083 0.164 0.552 0.008"
Coma 0.000" 0.214 0.120 0.685 0.032"
Trefoil 0.063 0.052 0.383 0.777 0.290
SA™ 0.000° 0.039° 0.076 0.233 0.029"

Figure 2. Time course of change in higher-order wavefront aberrations during postoperative 24 months after PRK in group I
(myopic correction < -4.37D). Bars indicate standard error of the mean.
'p<0.05, paired t-test; "Preop = preoperative; ‘m = months; ‘HOA = higher-order wavefront aberration; "SA = spherical aberration.
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0 ! I ! ! I
Preop Tm 6m 12 m 24 m
(n =96) (n =89) (n=84) (n = 84) (n=61) (n=32)

Postoperative follow-up period

| o total HOA —=—Coma —A—Trefol —©—SA |

Wavefront error OAEIES
PreopT~lmI 1m~3m 3m~6m 6m~12m 12 m~24 m
Total HOA' 0.000" 0.395 0.589 0.856 0.121
Coma 0.000" 0.403 0.119 0.582 0.311
Trefoil 0.119 0.167 0.273 0.729 0.442
SA" 0.000" 0.049" 0.005" 0.666 0.052

Figure 3. Time course of change in higher-order wavefront aberrations during postoperative 24 months after PRK in group II
(myopic correction >-4.37D). Bars indicate standard error of the mean.
*p< 0.05, paired t-test; Preop = preoperative; ‘m = months; ‘HOA = higher-order wavefront aberration; "SA = spherical aberration.

oAz FAA ZpolE HolA| gtom, 12| 127]H
A 2470 AfoloflA] thA7ke] F-oJgt A (FIHALYS
2z} p=0.008; Fu}: p=0.032, paired ~test)S eER
tf AR s HoA £ F 1AY A=
0.000, paired #test)e} 1714 370L Ate](p=0.039,
paired #test)o| Al F2Jgt S7HE Holow, 37HHlA 674
A Atolel 670 oA 1270 Abolof A= SAIA Alol& K
o|Z] ¢kerow, T1e|al 127]Hol|A 2471 AbolofA] thas
7ro] §-oJ3t 74 (p = 0.029, paired ttest) 5 LERH ST
NzZg2ks e A 5 5 URE Abe]9] vlaiiyl of
et o $ 78 Az AR 7he] vlalof| A & A 2}

olg Holx| oFtrH(Fig. 2).

20| A FuPHILR]RARe) Ak 2 Ko vlE)
= Rl foletA S7HFaHE 942k p=0.000; 51
ul p=0.000, paired #test)s}H o, 17]LoA 371
Atol e} 37Hol A 6704 Ate], 67)HollA 127 Atol, 12
NEat 24709 Ato] SollA SA A ZfolE Ho|A] &ttt

FAks & AollA =& F 178 Abel(p=0.000,
palred ttest)Q+ 170hof|A 370 Ako](p = 0.049, paired
ttest), 37RA 670 Ato](p=0.005, paired #test)
SOl Fogt 7 Helom, 1eal 67]He A 12704
Atolel 1271 Hof|A 24704 /\}O]"ﬂ’ﬂ FAA A7k ¢l
ATt N 27t }1_ T A s 5 4 Ale]9] Bl
Wet oyl i 5 Z) Aok Al 7] H|aoA e &
A& i}olé Koz okokrh(Fig. 3).

T T A 7R Use 19j5eate] HateS £ 2 1
o v]aste] Table 3o UYe¢ict. FubHIL 4=}, sinf
9 AR @] @7l A TR 250l A 1ol H]El &
AR oz Sol5] Ee ZHETE TS p=0.000;
Fnk p=0.014; FHS2)E p=0.023, independent £test)

E HAA, 717 A7l A= o ghell ZfolzE gl dd
E}(Table 3).
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Table 3. The amount of changes in all HOAs in terms of 3 time periods

—dTM - ol - ZAnHEY

Chang in RMS" and Zernike Coefficient (um)

Wavefront error Group Short term Medium term Long term
(preopT ~ postopi 1mb) (postop 1 ~6 m) (postop 6 ~24 m)
Total HOA” Total 0.166 + 0.148 0.003 £+ 0.145 -0.062 + 0.231
I 0.125 + 0.136 0.014 £+ 0.134 -0.081 £+ 0.162
I 0.207 + 0.150 -0.007 £ 0.154 -0.046 + 0.277
p-value 0.000" 0.375 0.554
Coma Total 0.099 + 0.149 0.025 £+ 0.148 -0.040 + 0.196
I 0.073 + 0.131 0.042 + 0.129 -0.056 + 0.133
I 0.127 + 0.161 0.009 + 0.162 -0.027 + 0.238
p-value 0.014" 0.173 0.560
Trefoil Total 0.031 + 0.102 -0.016 + 0.121 -0.026 + 0.122
I 0.039 + 0.115 -0.012 + 0.146 -0.038 £+ 0.142
I 0.022 + 0.087 -0.020 + 0.092 -0.015 £ 0.102
p-value 0.265 0.687 0.482
Spherical aberration Total 0.101 £ 0.146 0.056 + 0.145 -0.053 £ 0.207
I 0.076 + 0.115 0.047 £ 0.122 -0.050 + 0.131
I 0.126 + 0.169 0.064 + 0.163 -0.055 + 0.256
p-value 0.023" 0.457 0.923

Values are RMS for total HOA and Zernike coefficients for coma, trefoil, and spherical aberration (um, mean + SD).

*p <0.05 (independent #-test) compared between group I and II; %preop = preoperative; ipostop = postoperative;

mean square; "HoA = higher-order wavefront aberration.
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=ABSTRACT=

Effects of Amount of Myopic Correction on Long-term Changes in
Higher-order Wavefront Aberrations in ASA-PRK

Jin-Seon Kim, MD, Sang-Bumm Lee, MD, PhD

Department of Ophthalmology, Yeungnam University College of Medicine, Daegu, Korea

Purpose: To evaluate the effects of the amount of myopic correction on long-term changes in higher-order wavefront aber-
rations (HOAs) in advanced surface ablation-photorefractive keratectomy (ASA-PRK).

Methods: The 193 eyes of 101 patients who underwent ASA-PRK were divided into two groups according to the amount of
myopic correction by the median value (Group 1 <-4.37D, 97 eyes, mean -3.26 + 0.77D; Group 2 > -4.37D, 96 eyes, mean
-5.77 + 1.00D). Wavefront aberrometry was performed to measure total HOA, coma, trefoil, and spherical aberration pre-
operatively and at 1, 3, 6, 12, and 24 months after ASA-PRK. Statistical analysis was performed to compare changes in all
HOAs between the two groups.

Results: Each magnitude of total HOA, coma, and spherical aberration except trefoil significantly increased at 1, 3, 6, 12,
and 24 months postoperatively in each group (p<0.05), and the increases were statistically significantly higher in group 2
compared to those of group 1 (p<0.05). The amount of changes in all HOAs except trefoil revealed that statistically sig-
nificantly higher increases in group 2 compared to those of group 1 were determined only in the short-term period (up to 1
month, p<0.05), but not in the medium-term (1 to 6 months) or long-term periods (6 to 24 months).

Conclusions: Postoperative total HOA, coma, and spherical aberration significantly increased in both groups, and these
increases in surgery-induced HOAs were significantly higher in group 2 (> -4.37D). Increases in ASA-PRK-induced HOAs
primarily originated from short-term changes in the postoperative one-month period and did not return to the preoperative
level during the postoperative two-year period.
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