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[ Abstract] Objective To investigate the influence of angle Kappa on total high-order aberration ( HOA)
before and after small incision lenticule extraction (SMILE). Methods An observational case series study was
conducted. Right eyes of 98 patients with myopia and myopic astigmatism who underwent SMILE surgery at Tianjin
Eye Hospital from April 2015 to May 2016 were selected. Uncorrected visual acuity (UCVA) ,spherical diopter and
cylindrical diopter under cycloplegic condition were examined before the surgery and at 1 and 3 months
postoperatively. The chord distance of angle Kappa was measured by Pentacam topography. Wavefront aberrations were
measured by WaveScan aberrometer. Pre- and postoperative UCVA | refractive status and each HOA were analyzed.

The relationship between angle Kappa and each HOA was analyzed by Pearson correlation. This study adhered to the
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Declaration of Helsinki. The study protocol was approved by an Ethics Committee of Tianjin Eye Hospital ( No.
TJYYLL-2017-17). Written informed consent was obtained from each subject. Results
postoperative 1-month and postoperative 3-month UCVA ( LogMAR) were 0.06+0.23,-0.03+0.07 and -0.05+
0. 07, respectively, showing a statistically significant difference ( F =779.330, P<0.001). There were statistically

The preoperative,

significant differences in spherical diopter,cylinder diopter and spherical equivalent ( SE) between before and after
operation (F=1 107.811,127.786,1 191.266;all at P<0.001) , and the postoperative spherical diopter, cylinder
diopter and SE were significantly lower than those before surgery (all at P<0.001). At 6-mm pupil diameter,
significant differences were found between postoperative total HOA, spherical aberration, coma, the third-order
aberration (S3) ,fourth-order aberration ( S4) ,fifth-order aberration (S5) and sixth-order aberration (S6) and the
preoperative values ( F = 75.915, 78.231, 66. 186, 64.521, 97. 161, 36. 623, 28.852; all at P < 0.001 ). The
postoperative 1- and 3-month total HOA ,spherical aberration,coma,S3,54,S5 and S6 were significantly increased in
comparison with those before surgery (all at P<0.05). There was a positive correlation between angle Kappa and total
HOA ,coma and S3 at 1 and 3 months after surgery (total HOA .r=0.357,0. 363 ;both at P<0. 001. coma;r=0. 310,
0. 341 ;both at P<0.01.S3:r=0.343,0.371;both at P<0.01). Significant differences were found in preoperative,
postoperative 1-month and 3-month total HOA, coma and S3 between groups with different angle Kappa (F,,,, =
3.363,4.277,4.029;all at P<0.05). The postoperative total HOA, coma and S3 of the larger angle Kappa group
were greater than those of the smaller angle Kappa group, with statistically significant differences between them (all at
P<0.05).
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BB KGR B A R A . RIR Kappa
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0.20 mm A 34 IRVENEK Kappa f4L, 7607 B B & <
0.20 mm [ 64 [R % F Bl AL AR vk B AL I 34 IR 1
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F1 2NARTWELFRLE (x2s)

Table 1 Comparison of demographic characteristics between two groups (x=s)

4151 MR %% () FRELE (D) HEBEE (D) SE(D) CCT(pm) Km (D)
# K Kappa ffi 41 34 21.91+3. 89 -5.21x1.56 -0.73x0. 66 -5.57£1.62 554.06+24.93 42.99x1.29
/N Kappa 341 34 21.624.05 ~5.13£1. 66 ~0.74+0. 57 ~5.50+1.70 558.71£32.20 43.28x1.17
i 0.305 -0.188 0.049 -0.173 ~0. 665 ~0.986
P Y 0.761 0. 851 0.961 0. 863 0.508 0.328

V(ML REA ¢ K%y )  SE S RUBREEE s CCT .« v g Sy I8 R FE 5 K e ffy - 2 il 2

Note: ( Independent samples ¢ test) SE:spherical equivalent; CCT:central corneal thickness;Km:mean corneal curvature

1.2 Jiik

1.2.1 IR R HA A i B E ™ 4 4T
L G T AR A F A A, A5 BRI AL ) (uncorrected
visual acuity, UCVA) BCVA 2 & 56 56X 5606 K6 5 i
ot AR i 2R R T & BR Hs | Pentacam = 4 IR {ij 5
KZ 7 B & 58 (18 18 Oculus 23 H] )  WaveScan {5 72 {
(L Visx 7)) BEBKT A0 S ] HE A5 MR AR A A7 o
1.2.2 SMILE FAR  FARFE— &%+ & 1Y BEE
SENL . AT BT 3 B 0. 5% A7 S8 R VD R T TR R M
PSS IR AR 4 k/d, LR AT 3 do RN 75
AHR A o 5 543 B0 0. 4% 5 R B AT R PRI HIR T A
R 2 AT R MR o B8 RO RMAL , W A6 % 3 U [T 4
X1, BT VisxMax KAMEOE R S8 (18 [ Carl Zeiss 22 7))
i) £ Ak B N O BT M AR DD, O Tk e s R Dy
500 Hz, fE &R 120~ 140 nJ o 50 H 0% 51 56 4P LA [E
FEMRER, X rpO J5 8 sh U E R gl AT A&l . A
RS R BE O 120 wm, i BT IR R L WCE A
1S pm, O 2 X EH 42 N 6.50 mm, f J5 1E H 42 N
7.50 mm U] ff 14 g 90°, A7k BN 0E B IS 2 T
il BB ), P AT B B TR A, T 12:00 J5 16 ]
P53 mm GY) o S8 AT G AR o0 B A TROE
PIRTR S B ARA L 3T, 43 B OB B J5 351, 4%
LU B I WS A R VAR P R A R R . RS Y
BT 0. 5% 72 A YD BT IR AU IR L 4 Y/ d, 3% 22 )i H
3 R FH B R 23 50 0. 1% 380K e i R W IR L 4 1k/d,
2 JR 1K, HE

1.2.3 BHiE 2N E AR ARKE 1AH &3 A
2R WaveScan 4822 {30 & AR 4 MR 315 22 , 3
AR 22 72 SRy 18t A T 5 3R OB I T 2 ) 1 2 1 )
AR o 2L I N 10 min, 5 SRR 2SR 0 i LK
AN U R A ARBE H LAHERR IH B A 520, 3 s R AR
BRI AT BAR R T 6 mm RGO HL S VELF
JEG RS A HO6 BT R 3 AR, LA R AR AE
Yy 25w W A — AL E I SE M oA ) 52 A6 Bl
[F] — 52 K6 3 12 H 52 22 U i I i LR /N AS — B, T i

FLR/N SRR 22 oA W AR S e B LLBT A 9 1%
22 I 8 45 R ¥4 N AT Matlab 8. 6. 0 #4455 46y 6 mm [
fL B AR T XY 4% 30 Zernike 52 %1 7 ARE (root mean
square, RMS) DU T L 48, 15 22 4 5 LA Zernike F2 %X
FoR, H 83,84 .85 I S6 KR 3.4.5 Fl 6 B 2%,
¥ Pentacam HR Fij 55 73 H A & Kappa £f 71 41 1,
Kappa i /N E R A T B AL rb oo 19 A7 8% B
A TR BR A Sk R Al 5 5 T 4 TAT ) 52 o
1.3 Geits o5k

K SPSS 21. 0 Gt fb e tr g it o fr o itk
R4 Kolmogorov-Smirnov £ 4 1iF 52 & 1E 725 43 i , VA
xks FRon o BRI /NEC ) 5545 LogMAR A7 i X 4%
MI1e RABIGETTH S A 50 BMoF R it BIR T
VNGIDEE WD) i &= (O o s = g
RZ J7 22 43 A, I LG R T Dunnett ¢ K5 50 5 A [7]
Kappa £ 20 A MR AT 528 556 e AR S5 AL 3 FE O6 HE He
BOR IS AEAS ¢ R 5, AR BT AR S A [R] I E]
HOA Bk25 H2: =522 & S3~86 1R 2519 RMS {H
Pe B R o B3R 5 22 o0 B, T L AR
Dunnett ¢ ¥ 5 ; Kappa i K/N 5401 HOA Z [8] it 5 &
PEAL SR Pearson £ P AH 5 73 A, X AH 3¢ &8 Btk 47 R
WAL . P<0.05 AERAGIEE X,

2 R

2.1 ARIRFARHG UCVA FlJE R L

ARHRF ARG UCVA FIEREEE A5 (SE Bk
b2 R WA S22 E X (F=779.330,1 107. 811,
127.786 .1 191.266, ¥ P<0.001) , H: tf 5 A §f It
BOARIRAR G & B[R] A5 UCVA B 38 &, BREE % A48
JE M SE B AL, R WA SR L (B P<
0.001) (% 2).
2.2 FARAHIGE MR AT HOA g

FARHS G & HOA Bk 22 £ 2 S3.84 S5 Fl S6
SRR, ZRHIA R ¥EE X (F=1750915,
78.231 .66. 186 .64. 521 97. 161 36. 623 .28. 852, 1}
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%2 AR SMILE ERFE UCVA & J&E 3¢ B b 85 (xxs) 0.363,P<0.001;r=0.341,P =
Table 2 Comparison of UCVA and refractive status before and after SMILE (xxs) 0.001;r=0.371,P<0.001), H
fisf ] AR % UCVA(LogMAR) BRBE (D) HEBLRL(D) SE(D) 4 % T 5 Kappa fi &/ TC B B
i 98 0. 600. 23 -5.18+1.56 -0.66+0.5 -5.51+0.6 . N
Al 5.18x1.5 ! RN G M (B P>0.05)
RE1A4A 98 -0.03+0. 07" -0.05+0. 18  -0.02+0.13*  —0.06+0. 19 (K 1.2)
ARJE3AA 98 -0.05+0. 07" -0.06+0.16"  —0.03x0.14"  -0.07+0.17" e
F A4 779. 330 1 107. 811 127.786 1 191.266 2.4 ARJFATEK/N Kappa ffi 4
PE <0.001 <0.001 <0.001 <0.001 [a] #0 F1 A JE OG E b i

T 54 A ARHIME A, P<0. 001 (F 4 Il 4 5[] 3 J7 22 43 #7 , Dunnett ¢ 45 %)

AND) AR R BB B IR R UCVA L BRIR AL J) 5 SE - S5 34 Bk BT
Note: Compared with respective preoperative value,
Dunnett ¢ test)

equivalent

P<0.001), H A R J5 4 B[] 8 4 BR B HOA % 4%
Zernike WUH A FIE N, 22 5 WA G %8 L (¥
P<0.05) o FARF G 0 ] g = 0h B4R 22 A g,
E BTG 2E L (F=2.344,P>0.05) (£ 3) .
2.3 Kappa fi K/N5ARJG 4 HOA Z [0 (1 H 5C M 4 Br
AJE 14, Kappa ffi K/N5 5 HOA (#2283
KR I 4% (r=0.357,P<0.001;r=0.310, P =
0.002;r=0.343,P=0.001) , H: 4 %& Wi 5 Kappa ff
R/NTC S 4R PR AH OGP (3 P>0.05) ;R )5 3 4~ 1,
Kappa fi K /N5 B HOA (22 S3¥EIEM K (r=

%3 SMILE FREjjg

“P<0.001 (Repeated measures one-way ANOVA,

SMILE : small incision lenticule extraction; UCVA :uncorrected visual acuity ; SE : spherical

SMILE: &F 0t RE1IAAR3IAA,BK

Kappa ffi 20 #1 % /)N Kappa £f 4 [i]
W3 R Jt O B b A 22 S ¥ T g it
X (¥ P>0.05) (3£ 4,5),
2.5 6 mm [l fL A [R] K/ Kappa i 41 8] T A Hi J5
%30 HOA L #

TN 2 ANHEF BB HOA E2EH S3 Sk
Pe#, 26 s XA Gt 5 L (Fyy = 3.363,4.277,
4.029,¥) P<0.05; F,,, =51.057,19.190,22.378, 3
P<0.001;F,,, , =4. 508 .6.303 3. 526, P<0.05),
ARJETAH K3 A A 8K Kappa ffi 21 & HOA (£ 2=
1S3 22 K T8/ Kappa fidll, 27 WA LI X
(¥ P<0.05) , HoAn & HOA ZH (8] lL 4 22 S ¥ e g it
B X (#) P>0.05) (£ 6~13),

2R &I HOA i) RMS L% (x+s, pm)

Table 3 Comparison of ocular aberrations between before and after SMILE (;:s,pm)

A A} Zernike i {f

i 1) R %% ;

M HOA R 2% = =% S3 S4 S5 S6
pNi) 98  0.289+0.112 0.1102£0.072 0.169£0.112 0.142+0.071  0.233+0.109 0.148+0.066 0.046x0.022 0.034x0.018
FNERENSE 98 0.403+0.094" 0.184+0.093" 0.250+0.108" 0.159+0.082 0.315+0.093* 0.225+0.079* 0.074+0.025" 0.047+0.021°
ARG 34AH 98  0.424+0.097" 0.185+0.093" 0.277+0.121" 0.152+0.087 0.337+0.106" 0.225+0.079* 0.073x0.024" 0.051+0. 022"
F A4 75.915 78.231 66. 186 2.344 64. 521 97. 161 36. 623 28. 852
P{E <0. 001 <0. 001 <0. 001 0. 076 <0. 001 <0. 001 <0. 001 <0. 001

o SARET A, " P<0. 05 (FE A M i B R Ry 25 40 47, Dunnett ¢ #555)
*Efﬁ,%.sﬁ 3B AR 255455 4 B8 2555555 5 (182555658 6 (g%

Note ; Compared with preoperative value, " P<0. 05 ( Repeated measures one-way ANOVA , Dunnett ¢ test)

SMILE : & A0 #0't /N UI 11 A 5 5 325 g L HH R 5 HOA - 35 4522 ; RMS - 24y

SMILE ; small incision lenticule extraction; HOA ;

high-order aberration ; RMS: root mean square ;S3 : third-order aberration ; S4 : fourth-order aberration ;S5 fifth-order aberration ; S6 : sixth-order aberration

0.7
0.6 .

0.6

S3(pm)
S o o
|98 = W

o
o

S
=

Kappafﬁ K/ (mm)

0.3

0.4 0.1 0.2 0.3 0.4
B/ C

Kappa ffi K/ (mm)
A~ C:Kappa ffi K/N5 5 HOA (#2583

0 1 1 1 1
0.1 0.2 0.3 0.4 0.1 0.2
Kappa fi K/ (mm) @
1 SMILE R/5 141 H Kappa fk/hN5 5 HOA E £ S3 fy48 x4 (Pearson L AH M, n=98)
PR EARYE (r=0. 357 .0. 310.0. 343, 5 P<0.05) HOA: &5 B {22553 55 3 Hrig 2
Figure 1

Angle Kappa was positively correlated with total HOA , coma,and S3 (r=0.357,0.310,0. 343 ;all at P<0.05)

aberration

Correlation between angle Kappa and ocular aberrations at one month after SMILE ( Pearson linear correlation analysis,n=98)

A-C;
HOA : high-order aberration ; S3; third-order
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0.4 O

E -
E =
= 3
= 7
pac] .
.
L]
. Y .
0 1 1 1 1 L4 ] | 1 ] 0 1 1 1 ]
0.1 0.2 0.3 0.4 0.1 0.2 0.3 0.4 0.1 0.2 0.3
Kuppafzﬁj(d\(mm) @ Kappufﬁj(/J\(mm) @ Kuppuﬁ:]j(d\(mm)

B 2 SMILE RF 3 1 H Kappa fK/N5 & HOA E £ S3 BUHH X 1 (Pearson ZYEM K43 H1,n=98) A~ C.Kappa ff K/N5 B HOA [ #2£ S3

HRIEMK (r=0.363.,0.341.,0. 371,14 P<0.05) HOA: &8 78345 3 g 2=

Figure 2 Correlation between angle Kappa and ocular aberrations at 3 months after SMILE ( Pearson linear correlation analysis,n=98) A-C.

Angle Kappa was positively correlated with total HOA , coma,and S3 (r=0.363,0.341,0.371;all at P<0.05) HOA :high-order aberration;S3: third-order
aberration
®4 24HASMILE RFE1DAMARIEKELE (xs)
Table 4 Comparison of postoperative one-month visual acuity and refractive status between two groups (x=s)
4151 R % UCVA(LogMAR) HREE (D) HEHE (D) SE(D)
K Kappa ffi 4 34 -0.02+0. 07 -0.06+0. 20 -0.03+0. 12 -0.07=+0. 21
/)N Kappa ffi 4 34 -0.03+0. 07 -0.04+0. 14 -0.04+0. 17 -0.07+0. 17
t{H 0. 546 -0.343 0.037 0.278
P{H 0.587 0.733 0.679 0.873
HE: (ML REA o %) SMILE: RAMEOE/N) B BEJE BB S R s UCVA  4RIRAL ) SE « S50k e 2
Note: ( Independent samples ¢ test) SMILE ;small incision lenticule extraction; UCVA ;uncorrected visual acuity ; SE : spherical equivalent
®5 24 SMILE Rj5 340 AMAREXE LR (xxs)
Table 5 Comparison of postoperative 3-month visnal acuity and refractive status between two groups (xzs)
20531 MR % UCVA(LogMAR) HREEE (D) HBE (D) SE(D)
K Kappa ffi 41 34 -0.05+0. 06 -0.07+0. 17 -0.05+0. 13 -0.09+0. 19
/N Kappa ff1 41 34 -0.05+0. 06 -0.05+0. 12 -0.03+0. 17 -0.07+0. 15
t {8 -0. 041 -0.418 -0.590 -0.622
Py 0.967 0.677 0.557 0.536

T (M ARAS ¢ K2 30)  SMILE . ®RMEOG/ MDD O £ 15 5L BT B B R s UCVA BRIR AL ) 5 SE - 58 8 3R B B2

Note: ( Independent samples ¢ test) SMILE ;small incision lenticule extraction; UCVA ;uncorrected visual acuity ; SE : spherical equivalent

® 6 244 SMILE F AR {57 & E &2 HOA b (x+s, um)
Table 6 Comparison of total HOA at different time points before and after SMILE between two groups (xzs, pm )

N [ B [ A5 B HOA

25 5 AR % — . -

AR Hi RIg14A RIE3HMAH
Bk Kappa £ 41 34 0.282+0. 095 0.427+0. 103 0. 452+0. 096
#5718 Kappa ffi 41 34 0.296+0. 120 0.381+0. 090" 0. 403+0. 090"

VE:Fjy =3.363,P=0.041; Fryy =51, 057, P<0. 0015 F 4y gy =4. 508, P=0.032. 54 [ ] 54K Kappa £ 418, * P<0. 05 ( 8 4 ) 5 19 [ 4 )y

2250 H7 , Dunnett ¢ K555 ) SMILE : KARMBOG/NYI 11 A B 577 B2 U R 5 HOA - = B 15022

Note: F' =3.363,P=0.041;F, . =51.057,P<0.001; F =4.508, P =0.032. Compared with respective larger angle Kappa group,"P

group time interaction

(Repeated measures two-way ANOVA , Dunnett ¢ test) SMILE ;small incision lenticule extraction; HOA ; high-order aberration

#7 244 SMILE F AR5 AR B 8] 3k 2 LL % (x£s, pm)

<0.05

Table 7 Comparison of spherical aberration at different time points before and after SMILE between two groups (xzs, pm )

AT I 8] A K 2

4151 R - : :
A AJE 1A AJE3NA
K Kappa ff 41 34 0.108+0.071 0.197+0. 093 0. 193+0. 094
/N Kappa ffj 41 34 0.111+0. 060 0.175+0. 097 0. 184+0. 100
W F oy =0.219,P>0. 05 F g =53.477,P<0. 0015 F 4y gy = 1. 104, P>0. 05( HEEMEMKN KT Z08)  SMILE . CEREOG /NI L I8 5L F 5 55
T A
Note: F,,,, = 0.219,P>0.05;F,,.=53.477,P<0.001;F, . .cion = 1. 104, P>0. 05 ( Repeated measures two-way ANOVA) SMILE : small incision lenticule

extraction
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%8 244 SMILE FR3E

(x#s, pm)
Table 8 Comparison of coma at different time points before

TREEEREELR

and after SMILE between two groups (xzs,pum)

F 11 2 44 SMILE F R F1 /57 E At iE] = S4 L

(x=s, pm )
Table 11 Comparison of S4 at different time points before

and after SMILE between two groups (xs,pm)

T ] i g 2

415 MR %
ARHI RETAA RE3IANH

R Kappa ffi 4 34 0.152+0. 106 0.283+0.100 0.305+0.118

Boh Kappa M4 34 0.176x0. 114 0.224x0. 105" 0.245+0. 110°

W Fyy = 4.277, P = 0.047; Fpyy = 19.190, P <0.001; F oy =

6.303,P=0.015. 5% [ i [ 8 K Kappa #1401 L2 ,* P<0. 01 ( & Il
FEBIH % 7 2007, Dunnett ¢ ) SMILE : &BWOL/N I 11 £ IESE
R A

Note: F =4.277,P=0.047; F

group s 3 * time

=19.190, P<0.001; F

interaction
6.303,P=0.015. Compared with respective larger angle Kappa group,”P<
0.01 (Repeated measures two-way ANOVA | Dunnett ¢ test) SMILE ; small

incision lenticule extraction

R9 2AAHASMILE FAEEARMEA=ZMHEZLLE

(x#s, pm)
Table 9 Comparison of trefoil aberration at different time

points before and after SMILE between two groups (Ets,pm)

AR 1) 5S4

415 MR %
ENi] RlE1AH RE3DH

K Kappa fitH 34 0.142+0.058 0.231+0.081 0.228+0.083

%) Kappa f121 34 0.152+0.052 0.224x0.079 0.232+0. 081

T 1 Fjyy =0.030,P>0.05; Fyyy = 72. 834, P<0. 0015 F 4y oy = 0. 646,

P>0. 05 (T AWM E M H K I 220 #1)  SMILE: AP SO/ DI 1 Ay J5E 5
BB G AR 5845 4 Bir R 2
Note: F,,,, = 0.030, P>0.05; F,. =72.834, P<0.001; F

group ’ s U time ) 3 * interaction

0.646,P > 0.05 ( Repeated measures two-way ANOVA)  SMILE: small

incision lenticule extraction ;34 :fourth-order aberration

%12 244 SMILE ERHE

(x=s, pm )
Table 12 Comparison of S5 at different time points before

BEARE R E S SS L&

and after SMILE between two groups (xs,pm)

ANTr) B[] g, = - 5 22
51 R %

A AREIAA RE3AA

AT i i 5 S5
AT ARl 14MH ARE3AH

50 R %

K Kappa ffiZH 34 0.151+0.070 0.176+0.094 0.180+0.093

/N Kappa ffi4H 34 0.152+0.077 0.163+0.067 0.174+0.074

K Kappa fi4 34 0.043+0.016 0.069+0.021 0.072+0.026

/)N Kappa ffi 4l 34 0.046+0.023 0.074+0.027 0.076+0.022

VE 1 F g =0. 398, P>0. 053 F = 2. 407, P>0. 055 F gy = 0. 860, P>
0.05(EAEWEMMNZE Iy 2250 7)  SMILE: R HOG/NY) H A I 5k

i AL SN
Note:F,,, =0.398,P>0.05;F,, =2.407,P>0.05;F,

P>0.05 ( Repeated measures two-way ANOVA )

lenticule extraction

interaction = 0- 860,
SMILE : small incision

%10 244 SMILE FAR# /5

(x5, pm)
Table 10 Comparison of S3 at different time points before

T EIB E = S3 b8

and after SMILE between two groups ( xzs, pm )

TE:F gy =2.532,P>0.05; F g =48.723,P<0. 0015 F oy g = 2. 044,
P>0. 05 (F MW R Iy 2250 Hr)  SMILE: A SO/ DT 0 Ay J5E 5%
BB G R 5855 5 BirfR2z

Note: F . =2.532,P>0.05; F, . =48.723, P <0.001; F

group o =g 5 Dtime 0 = o 3 Tinteraction

2.044,P>0.05 ( Repeated measures two-way ANOVA)  SMILE: small

incision lenticule extraction ;S5 :fifth-order aberration

%® 13 2443 SMILE FREFEAFE M E S S6 b

(x£s,pm)
Table 13 Comparison of S6 at different time points before

and after SMILE between two groups (xzs, pm)

A TR B[] g S3

Eikl R %
AHT ARELAH RE3HH

K Kappa ffidd 34 0.228+0.098 0.339+0.101 0.373+0.105

/N Kappa 14 34 0.238+0.123 0.293+0.081° 0.311=0. 093"

AT E] S S6

51 12
AR AT AEIAA RE3AHA

Wi Fhyy =4.029, P =0.022; Fypy =22.378, P<0.001; Foqpppy =

3.526 P_0.017.<J§'E|Ej'lﬁ],ﬂiiﬁj( Kappaﬁléﬂth?‘,“l’w. 05 ( & &
WP ) 201, Dunnett ¢ £33 ) SMILE : &R/ b) 1 A 36 5
BEEEICH AR 5 S3: 55 3 Mg 2=

Note: F_.  =4.029,P=0.022; F, =22.378,P<0.001;F . =

group 5 5 5 time ) 5 £ interaction
3.526,P=0.017. Compared with respective larger angle Kappa group,“P<
0. 05 ( Repeated measures two-way ANOVA ,Dunnett ¢ test) SMILE ; small

incision lenticule extraction;S3;third-order aberration

K Kappa ffi 4 34 0.032+0.013 0.047+0.017 0.052+0. 024

# /N Kappa 1 41 34 0.036+0.025 0.051+0.023 0.051+0.022

E:Fjyu =0.727,P>0. 055 Fyypy = 24. 092, P<0. 0015 F ey = 0. 318,
P>0.05 (M AW E K T7 250 47)  SMILE: REM OGN B £ 5k
BB AR S6: 55 6 iR 2=

Note: F,,,,, = 0.727, P>0.05; F,,. = 24.092, P <0.001; F\ .00 =

0.318,P>0.05 ( Repeated measures two-way ANOVA)  SMILE: small

incision lenticule extraction ;S6 ;sixth-order aberration
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SMILE 1 7 37 %1 1 152 it 't T A B ke 7% o F6
BT B % SRV 0, R R L L Dk s I
ARG IR AR BN FEAE AU T S LR W) ) 2 4
D7 WA R i a5 5 Kappa f 500N g S 1% 9L il
5 0L = ) S L N R R i L 2 1 S A I 2 T
[T 2 H 0 T BT B AL AP 09 3 4k, O A R i IR
AL (L) 500 1 25 5 S 3 B i 4 . SMILE
H Al JC IR 2R ER ER R 58, B3 R B AE 7R 3 K ) Kappa
A8 7523 B W OLOE TR R B NG . BT B AT Y
SMILE AR 38 T Xt Kappa £ K/ & 7 ) 47 rp o 8
it Kappa ff K /M%) SMILE F AR H 5 42 IR HOA o] BE i
A

AW LR R, RS 4 B 1] £ HOA B &k F A
0, B = EAR Z AN A Geit 5 2 0, 5 DA 4
BAMAF . IEH B9 SMILE AR J5 HOA 1§ LBk 22 i £
20 F, Y 0 SMILE AR J5 %5 8 b IR H5 T A I K A6 15
T M B M, AR Bk 2% 90 15 v 4 S8 0 1 A A
LASIK 25 AR 3UA H g A o 8525 DU 3 7177 1) b ik 48
93, B SMILE LA 158 0 25 % 1 £ MR, T LK Ik
DGR A HOA B {3 F AR o #2 d 7 M i 1200
D72 ~3 mm f/NED T, 300 T A BB R 5 R OR Xt
PRI, B G k5 10 i 7 2, B S U0 11 0 ),
SR T B 1) R 5 ARk ek e A, SMILE TR
3o A R AR A Kappa A V8% ot , 803 2 36 R SMILE
ARG B 2380 i R 2 —

AWEFEH Kappa /i K/N5 AR J5 & 51 HOA Z [A] £
Fe PRy W4 B B R, RJG 1 A A L3 A A W, Kappa £8
KNG B HOA #2583 L IEHT . I R i 24 1
# Kappa f# K ARG HOA o] RE £, M 1T 5% 1 46
F ARG BLSE B o 3t A T B T AT AR 4 Kappa
R /METIAR TG HOA [/, JE Y BL4% K Kappa
SR, B AT RETE A H L A I O 25

ABFFELE BB BR, ARG LA K3 A A, B
Kappa # 41 1% /1N Kappa £ 41 ] 08 1 I i O i He 4% 2%
SYYTCGE 2 3 S, HEK Kappa ffi 21 1 44 HOA
2 K% S3 Wl K T4/ Kappa 4L, H 2R H G
B, XAl g TR Kappa M350 N, BT SR
P D P S AR DL | R g i O S AT 1 2% g W
WPk A, Mrochen 28 DL K Fang 457 Wy B 5% 44 B
7R, i R B 4R FR 0 B (<10 mm) 2 S EUR e F R
J5 25 FIBR 21 R TR . ABFSE R RS
2 K3k 2= R T RT3/ Kappa #2135 fin g b, iX

AT BB N N/ Kappa ffi 55 852 305 F 04 , 38 5 7 f o 0
YIHI, B T 5 A £ 19 HOA,

HEAEBF 5% S0 7%, 76 LASIK R o, 2 % Kappa ffi
BOR ¥ T RE B P oo Y, RJE A BRI
HOA, B ML) T I IO RO RSBl 4 7 Ji
Kappa ffi 75 LASIK 37 378 # Hh -t T B 52 i 20 ff o 0> 1)
B R 23 A PR R 43 BT 2 2 B AR O D)
7 A T 2 3 e PN A o 70 11 A 7 T 2 T TR
5 2 R, DR A IR 9 62 R G,
SRS AT B M 7 AR A B HOA Bl 1 i
W E 5K Kappa #f (9 B 3% o3 24 0 8 5 75 o0 R 5
HOA W4, it A Kappa ff # K, I % 19 35 Sk
HK . AT Kappa f1 K /% SMILE AR i J5
2R HOA A B8 7 A= i B2 W, 24 4% K Kappa ff 77 7E
SMILE AR H 551 i o0 B0 1) R G0 15 22 19 i — 5 5
M (45 2% A5 25 22 18] 19 #MEAE &5 ) DL SO 068 T
B AT T — BRI 1

SR DAL AP U HR 0 1 £ B DG TR
P2 I R Z AR AR, (HL2 O 22 10 30F 3 W1 3 T RE
AN B e, 7 6 T AR b ULl A S B s 2
oA L E 45 S iy S > R 2 — J& AR Kappa ff
e 3H A7 A, LB BT 4608 B 8, AR HR O B 07 AR
PrmE ALK N A AL T AR 4L Arbelaes 25 [ g T
52 B4 LASIK TR (1) v 45 £ 2 3 K ff B Kappa 1 1
LR, 45 R S DLW O s 1 R R 15 25 AR
BRI 75 18 46 F L LR o 1 BB L H 2 AN i
AT B 22 R . Okamoto % [ 4% T 4T LASIK F
ARIGITIE AR R Kappa £ B2 556 R, 25 [ # 2 R
LALA g 0 10 TR B DL AL A R ) T R T 4
A%k, HE 25 AM S A HOA 8%, Liu % (i
FEdLF W], 18 SMILE TR of 24 {3 15 55 v 0o B 52 305 W0
501 B 0 52 A, AT LA 3R A B A B OB 4 . AL
1§25 10956 BBV, W5 R Bl AL 3%, 12 22t W]
172 NN DN R & WIS R X R NS
Zemike £ 1514 2% 5 R B V), §E T Zernike 4 T8 0
(I, IR 25 | B9 A B B 22 45 0 PR R AR B R A
KU I EI LA HOA 7T BEAE 556 T 6 A
P 5 52 M /N T AE I O R SR Bk 78 e e T
ARG, ALY K, Lk 2 it U] X 5 R VI X %
PR N T AR 25, BRAR T 0L B PR A% o T
T A LR SMILE A A i # 5 R i % Kappa ff)
XA G AR 2 1 R

L5 B PRk, A BESE 45 R B on SMILE R # i
Kappa £ K /N B8 A %5085 1 30 90 0BG , (5L 17 I 24
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