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1. 917 CHat

HowAGAE 1.0 o, ZHHRE HE7hA] Aol gle
32} 20 Aol A 62 M7EA] F 496 T 992 (A} AR} =
340 QF:652 hyS thFOE 1l om, o] tidetEe BT
AAZHAAL 4 Ho|BZEE A9 refraction 42
27} 0.50 D o]ato] o tidte] =4 g2 Table
19 AT AFode] A FHE-N= 28 S
78 A EARE 1F o), EYAZEHARE 2F o]
A, stEdlze 35 oot ZAIES} WA R e
a9k WskE EAs7] 98l FAIEel mhet 0.00
D<ZAIE < -3.00 D, -3.00 D < A% < —6.00 D,
—6.00 Ds < ZAIE 9] 3702 Uro] ZHz M, Mot

Table 1. The participated subjects in the study

5\_3]_’ tﬂ-u] al

b o

M2 2 31 S.H(Table 2), FAI=ol we} 0.00 D < &
A& < -1.00 D, -1.00 D < WA= < -2.00 D, —2.00 D <
WS 2 o] 2442 A, AT, Ao 2 ERFSke] B
WEATHTable 3). A=} FAEE AAZHAAGS
71Eo g2 BRI

2. +X&H™

Hartmann-Shack 4] ©]-8-3F AlconA}2] LADARWave®
(Alcon, Fort Worth, Texas, USA) “ZH]E ©]-8-3}4] ablation
zone 6.5 mm= A& ¥ FAE S5 AN 83
o] 2= 27 kO|RoH, tldte] A|RE viglRE 7t
e 2 8 Ix & olFE IR AAE Y8
o} 2JR2R1 81 glof7] 8l =ArRiAlE s &

AFATE o2 ATt 322 T3Ptk (Total
Coma Aberration), 9=2] Zvu}4=X}(Vertical Coma Aberration,
Z;™"), % Zv}4=2}H(Horizontal Coma Aberration, Z;'), 4~
A E ¢ 3 A2 H(Vertical Trefoil Aberration, Z;7°), THE
I Z L2 Z)0) AL, 43k FHS=XH(Spherical Aberration,
Z,), 2 IA| =2 (Vertical Astigmatism Aberration, Z,7),

T FA|=XH(Horizontal Astigmatism Aberration, Z,%), 5=

No. of eye Age Range of age | Myopia Spherical | Astigmatism | Cylindrical
Male Female (year) (year) (D) range (D) (D) range (D)
Refractive error group| 340 652 333+8.8 20~62 -4.934+236/-0.37~-12.00[ —1.24+1.10| 0.00~-5.75
Table 2. The subjects' refractive error classified by myopic degree
Grou Classification Age Myopia Spherical Astigmatism Cylindrical No. of
P of myopia (year) (D) range (D) D) range (D) eye
Group M; 0'00<D_3§01(\)AYDOP ] 35034977 | —2.0620.58 | -0.37~-2.87 | 0914084 | 0.00~-5.00 214
Group My | 00D =MYOPR )y 350680 | 4304086 | 3.00~-587 | 094091 | 000~-575 | 476
Group M; —6.00 D < Myopia 29.95+6.91 —7.82+151 | -6.00~-12.00 | —1.94+1.21 0.00 ~—4.25 302
Table 3. The subjects’ refractive error classified by astigmatic degree
Grou Classification Age Myopia Spherical Astigmatism Cylindrical No. of
P of astigmatism (year) (D) range (D) (D) range (D) eye
Group A, | PU0DEANE | 3ss3igs4 | 4205174 | 062~-1200 | —0414026 | 000~-075 | 501
Group A, | OO SASiE 0030 | 4404208 | —037~-11.62 | —1304027 | -100~-1.75 | 254
< -2.00 D
_ < 1
Group A; 2’O<O D6‘O(st“g’ 28254559 | ~7.04+2.54 | ~0.62~-12.00 | 293+072 | -2.00~-575 | 237
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Table 4. Higher-order aberration (Zernike coefficients) of the subjects and its statistical analysis

Type of aberration Aberration P - value
(Zernike Term) Average (um) x 107 Range (um) x 10?

Total Coma Aberration 21.75 + 12.65 1to 73 0.013
Vertical Coma Aberration (Z; ) 3.14 + 21.52 —63 to 73 0.740
Horizontal Coma Aberration (Z5'") 1.38 + 12.26 -37 to 42 0.113
Trefoil Aberration (Z57) 758 £ 17.17 -60 to 53 0.016
Trefoil Aberration (Z5%) ~0.08 + 13.67 —45 to 47 0.206
Spherical Aberration (Z,°) 17.86 + 16.52 -38 to 71 0.001
Astigmatism Aberration Zs —-0.29 + 6.29 -20 to 20 0.140
Astigmatism Aberration (Z,?) -1.53 £ 9.19 -37 to 32 0.000
Tetrafoil Aberration (Z,™) 038 + 6.54 -19 to 27 0.376
Tetrafoil Aberration (Z,*) 1.10 + 7.53 23 to 42 0.018

Y Eg} ¥ Y<4=*H(Horizontal Tetrafoil Aberration, Z,™*),
TFA | EgFE A=} (Vertical Tetrafoil Aberration, Z,*)°] %1
om, o]F IYFAE U R TR ST uE a1

QAte] Wale BAET

3. SEAAL

AT AE AR AN 2R Ao, Al
FHUMZ A E 2} A| 28] XFE(system chart, NIDEC, SC-2000,
JAPAN)E o]&3}e] U3t F1ollA] HARE 218353t
ANEAA 870 2= 7 ko, Al S S}
o] AldollMe] e 8 IxE o T SN AAE A
ko] JFA FFS High AFAT =3, 2719
o] gkl ofaf ZAEe] Wt AZ Ths A= wiAleH ]
8l -l g "lelHE (S-C) 32719 @3 (S+C) 2719
%55 Spherical Equivalent (SE) #to.2 A$kslo] Z}7] H]
WEEgfoH o] WS o835 FHo kT At
o] o] FYsHl Us-s RISkt & =Relxe
F-oldS (S-0) 7S o833t

4. SA

SPSS version 12.05 ©|-&3to] Ay we JATAS A
Aok, Bt Bargt EEo AT FASA0R, 42
AL oHFBATE FAS AASt ABAAE «

1. SAS2} 09| 5Rte] AttA|

% 9020be] YRS 2K A, AE 1R
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o] ztol7} F-5 ERIT F AN F, TR 75
it 0.218 pmel Ao, Zidel Wk ZAlE 0.01 um
oNA A= 0.73 pmoll DAL, FAFEFS] A5 HA|
—-0.38 umollA] 0.71 pmZ 7|Ax7} o 1 9]9] 423}
= 7)QE o]zt AA] LAPHY T ZTHTable 4).

olelgh NI a9fFAte] zlol7} ZAI = whet gt
A= AE W3l7] f18] SAIE=S}F 9 FAkete] Adaa
£ BT ZAIETL STl el Fambea
Fa7E FAALE FYsHAl SR S H (P=0.0127,
P=0.0005), EHFLTZHZS, Z57). THIAFHZP), ©l
EFEYF2NZ,N)E AT Table 4). <A =0l wa}
SAHORE Folgh aelate] WMsy el 3t Foll
A PgHoz ooyt e Frkeate) FHEAE 54
HEY] TAEE 717 wollA] HIsss AR defA]e A
E golr 7] 93 didtS 0.00 D < TAEMT) <
-3.00 D, -3.00 D < A= (M) < —6.00 D, —6.00 D <
TAZ= (M) OS2 FF8ke] £

TR TAIEE RS %S e A=

2 215k A 718717 —04248 0, Mol E
—2.744, Mool A= —1.664, My-oll A= 024382 A =7}
2Le FASFE ZAI T mE FvlERte] Wel) o F435)
Fom A= -6.00 D HIFR] Mt Mydoll A= A
o W FnpEat Hsle BAIMCEE Fo% HEt
EFTHFig. 1) (Py;=0.0306, Py,=0.0175). T-H=212] 749
TAEE EFSHA] RS wo] A Ee wE FAFARGE
o] A1 712717} —0.7663.21, Mol A= 0.376, Mo
ANXHE —2.907, Myl HE -1.17582 ZAIE7} -3.00 D 1
TRl 79] A= A= wE AR ¥sPt 324
23 Whdell 3,00 D o3l wellMe ZAI=e we st
o] Zo| ZIth(Fig. 2) (Pyp=0.0005, Py;3=0.0948).
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Aeel Heb 5
saobeAe SAE 25 ARkgle] WsiEo] Hgto
Ao FolatA e Waldlch FAmEAE M,
oM 2AEe] W2 WEFo] For} FAHoR §

Z}o} O

Vol. 19, No. 2, June 2014

«MX] gFrom O FolAe SAEd i eyt 3

Al YRR ol B ZAPHS A 3 9 2] 51n}
Fare] F SAEek] ovQle dREAE
Rl 4= AATh(Fig. 3).

AR AN

o
H/\\I!E

REN

Al

Hel0M ZAI=2t D8|5xle

&= HoIN A=} arefaeate] A3

J Korean Ophthalmic Opt Soc.



A =9} A9 GRbete] A Al 203

y=-0.8295x + 18.071 y=-0.2935x + 20.625 y=-0.3981x + 19.162

Total Coma Aberration (pm) X102
Total Coma Aberration (pm) X102

s
3,
oo E 33
Cad
PR L
t
i
.
s
° N
8
Total Coma Aberration (pm) X102

9
s
o
&4 , k
IS
»
°

Myopia (D) Myopia (D) Myopia (D)

GV (B) ©

Fig. 4. The correlation between myopic degree and total coma aberration in certain astigmatic groups. (A) astigmatic degree of
0.00 < D < -1.00, (B) astigmatic degree of —1.00 < D < -2.00, (C) astigmatic degree over —2.00
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Fig. 5. The correlations between myopic degree and spherical aberration in certain astigmatic group. (A) astigmatic degree of 0.00
< D < -1.00, (B) astigmatic degree of —1.00 < D < -2.00, (C) astigmatic degree over —2.00

otr 7] fJal tdS A= Wt 0.00 D < HAIE Har ok & S8 204014 71412) A1S Aol u}h
(A) < -1.00 D, =1.00 D < FA|=(Ayw) <-2.00 D, —2.00 D g} s7o g BRsle B9 O Ay el Fa19
< WA EAT)E 731 A8 B QK Table 2). T A% 719 frolst AEBAE THAARE S
FTarraks WA= G wEt EFEA] Fks W TGRS AR EATE glom, AR FFHFAE
TAIESe] ARAAE dERd FALY TETVE AHH F28 o] FHABAE A A FEe] FoH
—0.424010 01 AT} 7F 2R Aol AE —0.824, A, TR ot 29 ABAAE 7A@ vk Qo] A
AT -0.294, Ayol e ~0.398Z ~1.00 D 7|7k ol e Aol Aol ket alle] A8 5 USS
WMEE 7H Aol ARE BAIH SR {3 vt o el vf Aok B3 ¥ 502 {544 Qi THEEE
Bl ZA e} F3vlrate] Aadle 54 A=l A= 4y & L 4 BE3tY FAHCE FoSh
ARE eSS SIS = URAThFig. 4). AR - ztetol Fa19)eAt, TTATAL, TAvrA), FEHEY
= U wo] whel BEskA] 29k w 2AA 71477} =2 2 3218, 42139] root-mean sqare 242 W37}t ¢l
—0.766992M Aol AE —1.336, Aol As —1.053, A, = Bagh vk glo] Alge] A HrkE flal a9t
TAXNE —09670.F YA E7} A& FA4E ZAE 7} S ARSI
of mE FHAFALS] 7} Fo] o AXThFig. 5). g, 7 B AT M ALFAQ] FAI9}F a9igxtete] Ak
AP e] FAIES e FEgRte] W= SA5L Aol gk A5 B8l AEY A AHE A7 L A=
25 93 THPA=0.0006, Px,=0.0437, P5;=0.0358). of a3t AFAEE AF3taAt ettt B AFelX=
FA At} YA WA ST E AU TAES] F7PF AvkEal, FAEFAE, AR, EYEY
© SHTATE AYEHA &skor FAHCEE fo5tA] b, HEHGEIFaSE FRAA7E S BT
22 W33 TH(data not shown). Karimian 51" of] @29 S7HHzd9 o] Wslol] w}
THFAL} FHIAnEAE 18 AT Ao,
o & FHEH XYY FHFA 185l FR IR A
AR A Fref st A7 kAl SHAT. B =i
H Algagso] wastar, Wit gkxtol Al Qhl A} Karimian 9] 23] xto]7t Q= olfre F5
25 AdallTe Also] Sk e dgelA Zest (el@D)F FEIEE )0l Q1E (ethnicity)d <1 &)
AlE s A3l EEHI de FAPIZIE Bl kel AN & fFEAQ 2ol B Ao AFthdtol
(e}

gk oe) 71| s=A<l 77 e ATATEe] Wat 9922k} Karimian 5-2] A-ollA= 1233t Exshe
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Purpose: The present study was aimed to investigate the correlation between higher-order aberration and myopic
degree by the analysis of fluctuation of high-order aberration according to the change of myopic degree in certain
ranges of myopia and astigmatism. Methods: The high-order aberration in a total of 992 eyes was analyzed by
using a LADARWave device employing Hartmann-Shack system, and the relation between high-order aberration
and myopia by the change of myopic degree through manifest refraction test. Results: In all subjects, spherical
aberration and total coma aberration were significantly increased by the increase of myopic degree, however,
trefoil aberration and astigmatic aberration and tetrafoil aberration were decreased. With the group of lower
myopic degree, the change of coma aberration was greater by myopic degree and its change was significantly
different. The change of spherical aberration by myopic degree was greatly large in the a group of —3.00 D or
more and the group of —6.00 D or more where as its change was not large in the group of lower than —3.00 D.
The significant decrease of coma aberration was observed only in the group of astigmatic degree of —1.00 D or
less when analyzing the correlation between the higher-order aberrations and myopia in the certain groups of
astigmatic degree. In the case of spherical aberration, the significant change was shown in all astigmatic groups,
however, its increase was larger with the increase of myopic degree in lower degree of astigmatism. The
consistent relationship in variations of horizontal and vertical coma aberration in certain myopic and astigmatic
groups was neither established nor statistically significant. Conclusions: It is concluded that the correlation
between the higher-order aberration and low-order aberration obtained from the results of the present study can
help the understanding related to vision quality and the improvement of vision quality.
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