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Higher-Order Aberrations and Visual Acuity with Wavefront-Guided and
Wavefront-Optimized Ablation in Laser Keratorefractive Surgery
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Sung In Kim, MD, Jeong Jae Oh, MD, Tae Hoon Oh, MD, Kyu Hong Pak, MD, Nam Ho Baek, MD, PhD,
Jin Seok Choi, MD, PhD

Department of Ophthalmology, Saevit Eye Hospital, Goyang, Korea

Purpose: To compare higher-order aberrations (HOAs) and visual acuity after wavefront-guided and wavefront-optimized laser
keratorefractive surgery.

Methods: This retrospective study consisted of consecutive cases of eyes that underwent wavefront-guided (VISX S4
CustomVue®) or wavefront-optimized (WaveLight® EX500) laser assisted in situ keratomileusis (LASIK) or photorefractive kera-
tectomy (PRK). Preoperative and postoperative uncorrected visual acuity (UCVA), best corrected visual acuity (BCVA), manifest
refraction spherical equivalent (MRSE), and preoperative and 3 month postoperative HOAs were compared.

Results: There were no statistical differences in UCVA, BCVA, MRSE, or total HOAs in either the LASIK and PRK groups (all p
> 0.05). Induced amount of spherical aberration (SA) was significantly lower in the wavefront-optimized LASIK and PRK than
wavefront-guided LASIK and PRK.

Conclusions: In laser keratorefractive surgery, wavefront-guided and wavefront-optimized platforms produced equivalent visual
outcomes and no differences in total HOAs. However, the wavefront-optimized platform caused less spherical aberration 3
months after operation.
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Table 1. Patient demographics of LASIK group

E Aol ;& 2Ers 2ot

005 d03 sick oAbl Aol folzngs
7}o|= HFAlol VISXALS] S4 CustomVue"- o]&-3}o] g}
o A&t 32 50 100%}, PRKZ |33t 34} 50 100
S CustomVuet 0.2 BE235193, Qo|EX2E A3}
2]9] ALCONAFS] WaveLight “EX5002 o]-23}0] a}4]e
A5k 22} 507 1009, PRKE A| 383t 3H+} 50 1009+
EX500 0.2 B=5149 ) CustomVue 2H4]+3} EX500 2
A1, Customvue PRK21F EX500 PRKA#AC.2 Uiro] & &
3R} aL9ig=ate) WskE 22t EAsI s A A
At Al Zha), =i, et 5] okt Aol (e SAleS
gz SHaL oA 71F 1t "ARE ApolE aLest]
Bt A P -6 diopter ©]/}e] Ik AL} o]F o
U4 S WU BAEE 2 ATl Al
o B ot 9 Ay A, B RN, 21
SR, AT E A, AR A T
ANE Adetget. mE 3RoA] Wavescan (WaveScan”
Aberrometer; VISX, Santa Clara, CA, USA)S o|-&3}o] 119
SRS 2T SRR AET AR Ao
57 FA% 6 mm Gl SHYT, ZHH Sape
Zemike A= FAJSIY S M, AA| L= Ktotal higher- or-
der aberration), —'H<>XH(spherical aberration), FU}R}
(coma aberration), Al|ZZ} 4=2Ktrefoil aberration)®] RMSE
=xsieih
AR TE 389 sAo] o8 A= ItHPKH,
CIS, KS)). =4 unAas WS WAl 229 ZhikE 0.5%
proparacaine hydrochloride (Alcaine”®, Alcon, USA)S A}-4-5}
of Heklzl & AAIE ASS ke wBA7 oS
PRKS] 79 spatula ZPabAbs) 2 )75kt oo, 2ale] 7
©.of = Nidek MK-2000° microkeratome (Nidek, Gamagori,
Japan)&- ]850 8.5 mm 7 % 130 micron TS 714
Hl2 7|4 e] Ughmof zubd v comeal flap)S THEY
CustomVueto]| A= VISXAFS] STAR S4 Excimer laserS
o] 6.5 mm FHZ Zha-S A 31, EX50070)
A= ALCONA}Q] EX500 Excimer laserS OI%BH 6.5 mm
Yop Zike Aaelolt). Sk ol FAA| Mt
(0.5% Ofloxacin drop, Tarivid®, Santen, Japan)i} AH|Zo|=
ZoFel(0.1% Fluorometholon drop, Ocumetholone”, Samil,

r§1 il

H

o

Group

CustomVue EX500 p-value
Age (years) 31.59 + 9.09 28.71 + 6.57 0.33
UCVA (log MAR) 1.15 + 0.37 1.15 + 0.35 0.76
MRSE (D) -3.64 + 1.75 -3.60 + 1.60 0.92

Values are presented as mean + SD.

UCVA = uncorrected visual acuity; MRSE = manifest refraction spherical equivalent.
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Table 2. Patient demographics of PRK group

Group -value

CustomVue EX500 &
Age (years) 29.27 + 5.87 26.00 + 6.09 0.11
UCVA (log MAR) 1.52 +0.34 1.40 + 0.37 0.77
MRSE (D) -4.02 + 1.69 -4.39 + 1.68 0.28
Values are presented as mean + SD.
UCVA = uncorrected visual acuity; MRSE = manifest refraction spherical equivalent.
Table 3. Preoperative HOAs of LASIK group
HOA RMS CustomVue EX500 p-value
Total HOA (um) 0.39 + 0.15 0.37 £ 0.12 0.48
Spherical aberration 0.11 £ 0.14 0.08 + 0.13 0.09
Coma 0.21 +0.13 0.20 + 0.11 0.51
Trefoil 0.20 + 0.11 0.20 + 0.10 0.97

Values are presented as mean + SD.
HOA = higher-order aberration; RMS = root mean square.

LASIK
*p < 0.002
025
020

0.15

0.10 = CustomVue-L
= EX500-L

RMS (um)

0.05

fm

HOA SA Coma Trefoil
-0.05 ~

0.00

Figure 1. Postoperative changes in HOAs by group in LASIK.
HOA = higher-order aberration; SA = spherical aberration.

Korea)& 19 43] ¢k, Q1% =& 2tH(0.1% Sodium hya-
luronate drop, Unia1®, Unimed, Korea)2 1Y 63] Aokt o
B, PRKQ] 49 Abm]Ajao] ghds] o]2ojxl FRE 2
HlZol= FotAS 3/HTE 3E EolHA Tkl
ehQl A9 & F 13U Arskeih

yl oA & = 15, 171, 371EAoll Ut 9 w7 AlE,
AEAAAE AR, & 5 37LAlol A4
S Aetel Qkaabe] Wakere: 4 At vl maAehgl
). A|H-& logMAR (minimal angle of resolution)& ©|-83}
of FAH XelE Adsiglon Ane 2e Adom
sarato] o] Erlaklcl.

T & 7 A9 EA A H]|1E= Paired samples #-test
£ ol&sisitt. FAA = SPSS 18.0& o]&st3lom,

p-value®] §-o]4=22 (.05 nvte 2 skgich
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W 2 7o) BAROE 3t Holrt otk 2 A
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EX500 2hA] 2o A -3.60 + 1.60DE EAZ 0 S0l
Zpo|7F glltHp=0.92, Table 1). & & 37HEA| Hat 5+

Z|+= Z+Z)F 0.04 + 0.09D, 0.05 + 0.06DZ ZA A o2 &

PRKZO]A] At $h21o] <t %2 CustomVue PRK<
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THYS A= CustomVue PRKZOJA] -4.02 + 1.69DS T
EX500 PRKZo] A= -4.39 + 1.68DE FA 202 23 2}
0|7} $1THp=0.28, Table 2). 2% 3 397 B THIS
2= Z}7F 0.06 + 0.04D, 0.07 + 0.08DE EAH o2 {25t
2to] 7} @1tk CustomVue 2H]-2] & & Hab LokA|E
& 00394 & & 37§ LA o] 0.96 22 frofahA| P AL
(p<0.001), EX500 2H4]i2] & A b LA 2 0.0400 A4
= & 37idA el 0972 s F/FE ATHp<0.001).
= AT Aol F 3 2+ frefdt Aol= itk
222 A CustomVue 2H4]Z3k EXS500 2halZ-o] AR 119
4=2KTotal HOA, T+$]: Root mean square, RMS)¥= 7}z s34t
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Table 4. Preoperative HOAs of PRK group
HOA RMS CustomVue EX500 p-value
Total HOA (um) 0.36 + 0.15 0.39 + 0.11 0.12
Spherical aberration 0.05 £ 0.16 0.05 £ 0.19 0.85
Coma 0.20 + 0.12 0.20 + 0.11 0.83
Trefoil 0.18 + 0.10 0.19 + 0.10 0.34

Values are presented as mean + SD.
HOA = higher-order aberration; RMS = root mean square.

*p < 0.001
025

Coma

0.20

0.15

0.10
® CustomVue-M

u EX500-M

RMS (um)

0.05

0.00

Trefoil

-0.05

Figure 2. Postoperative changes in HOAs by group in PRK.
HOA = higher-order aberration; SA = spherical aberration.

039 £ 0.15, 037 + 0.12&2 5 3 Alo]o] §-2J3t z}o|7} 319
CHp=0.48, Table 3). & & 3/LA A 19|52} Z7}eF
L CustomVue-2} EX50020l A ZF2F H4t 0.20 + 0.23, 0.20
00308 F 7 Atojof] FAH R {O3E Afo] 7} Gisict
(p=0.63). SAIt S| F7FES CustomVue 242}
EX500 2}4]7o|l A ZH- B4t 024 + 0.19, 0.17 + 0.01&
CustomVue 2HATHol| 48] F7keFo] EXS00 2HAlHtieh &
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Z¥7F 4t 0.12 = 0.18, 0.16 + 0.030.2 = T Ao]o] B4

ot Zpel7h flATHp=0.35). A=zt F7HEE
CustomVue A3} EX500 2F2)wtol|l Al 212 H 0.01 +
0.02, 0.00 = 0.05% = 3 Afolo] EA A& 9 0|3 2jo]7}
S tHp=0.820).

4% A CustomVue PRK-7} EX500 PRK-2] 14| 11
o4} 77 Wit 036 + 0.15, 039 + 0112 F o+ Abo]
o g-2l5t 2po] 7} YIItHp=0.12, Table 4). & 5 37| LA
AA 1942Fe] Z71eFS CustomVue PRK1} EX500
PRKoI A Z2F 4t 021 + 0.24, 0.16 = 0212 5+ - AJo]
of FAALE [t Aol7t YUTHp=0.29). A
Z7}2F2S CustomVue PRK7} EX500 PRK ol 4] 22}
2+ 0.25 +0.14, 0.13 = 0.40 .2 CustomVuePRK:-0]| 4] 9] &

7¥eFo] EX500 PRK R T FAA & Fof51A o & Ae
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Alz7+e] Z71F % CustomVue PRKEZF EX500 PRK O]
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