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[Abstract] Objective To investigate the influence of FS-SBK, SBK, and SMILE refractive
surgeries on visual quality by analyzing variations in the glare index and the visual quality parameters
of distinct refractive errors. Methods In this prosective cases control study, 122 patients, who underwent
SBK, FS-SBK or SMILE surgery, were enrolled from August to October 2013 and divided into high,
moderate and low myopia groups. The glare index (opposite sector index, OSI) and modulation transfer
function cut-off (MTF cut-off) were measured with a OQAS visual quality analyzing system preoperatively
and one day, one week and one month postoperatively. Additional measurements were made to evaluate
the differences among the three surgical methods. Results The effects on postoperative visual quality
due to the different surgical procedures were as follows: (DVision: visual acuity improved after all
surgeries and there were no significant differences among the results. @OSI; there was no statistically
significant difference between SBK and FS-SBK. When compared with pre-operative OSI, there was a
statistically significant difference between moderate and high myopia groups one week after SMILE
surgery. GMTF cut-off; there were no statistically significant differences before and after surgery in
the FS-SBK group, but there was a statistically significant difference from both SBK and SMILE

surgeries in the moderate myopia group 1 week postoperatively compared with the preoperative period and
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1 month postoperatively. However, there were no significant differences for the remaining time points.

No significant differences were found between the different myopia groups. Conclusion Postoperative

visual quality improves after the three surgical procedures discussed above. Due to a raised OSI after

SMILE surgery, LASIK is the better option for high and moderate degrees of myopia. While the MTF

cut-off did not vary significantly between pre- and postoperative FS-SBK, it decreased one week later

after SBK and SMILE surgeries but recovered after one month in the moderate myopia group, even

reverting to pre-operative levels.

Femtosecond laser ;

[ Key words ]

sub-Bowman; Opposite sector index;

LASIK — FL2 AR C T AR A 7e
LASIK J7¥Z W FH TG R ,SBK 8 48 th FH Fi697 5 &
JEE RS A R AL AR B CEMEOLI KR,
A4 E A B HE 7 T IO GRS ] R Ao H AR
ST IE TR a5 AR T 2R e R A4S
FS-SBK FLEX 1 SMILE, "®APHOGR Y2 [RS8
e A LA LA ] A R BB 0, A B R T
0 i) VS R G S | T B Ny G A = B 1
CEMEOCR A RS E PR RO T
ARG ST 5T AT R T OQAS #3543 B 5
g, i8R AR TS AR R A B2 O6 F8 28 (opposite
sector index,OSI) H1 I il 1% 1% p& K (1 # 1k I R
(modulation transfer function cut-off, MTF cut-off),
KB WVTAGA R FART7 25 BERHER T AR B
EREZA , LA SN ) JE DG BE AR TR RO o

1 d&57F%

1.1 s+ %

W4 2013 4 8-10 H 7E 47 i L 0 A7 F A
B E AT L B 122 9 (122 HR ), Hirp B3 63 ], &
58 ], 4y (24.2+5.1) %, 43 54T FS-SBK (26 14 ) .
SBK (48 {4l ) Fl SMILE (48 %) F AR, RJf5 1 d.1 i,
1~ HE A #H OQAS M58 & /T 2 58, RETF
AR ) OSI A1 MTE cut-off, JH LPEAL A S5 #08 5
T

K Ar I7 1 - R OQASTMIT & WL 58 o i 43 B £
45 (P PE A Visionetrics A 7)), & T UE T T 4G
L R A DRSNSl AR ERAEAT
i i FL 3 AT SR 4 T BE 4 L, A AT UL 3 N b RO
Ao FETEA AL o R R RO A A B I R T A
BRSO o S R P AR B AR K
A B AT BRUE G 23 i R
K02 R A T A A AR O A AR S
P B feHEZE Dl b B B T A a1
12 FRi&it

Fi A F AR b A — 4 456 F 5 e e AR E A

Small incision lenticule extraction ;

Modulation transfer function cut-off;

Keratomileusis,

Visual quality

it . FAR I Kk . OFS-SBK ;. CRP O H I,
I3 FHOCATHOGIERL CRERAA 2 w8 RS IR 26 Ut
Allegretto Wave eye-Q) , 1H @l & 43 LA L4 ol O
21X 6.0~6.5 mm, ¥ X 20 mm, @SBK:i#E OUP
TR P-4 T (125 [ Moria 23 ®)) Hil 3¢ , #E5> - HOGTH
FEE ST, TR 73 DAL ol 677 X 6.0~65 mm,
EX 2.0 mm, GSMILE : 7 £ R A 1 35 5 2
I — AR AR B2 (0 I, FEEAR XS R P
B R DIH A EAR KRR E S i S, P
G A IAARAE , S JZ I — AT B AR A s
JZH G F 72 4 mm U)H B B (TR E
$%w)/\H] VisuMax 2 CENEOC RS ) . il HHUTH &R 73 LA
LR 0y, 22X 6.0~6.5 mm, TCRH B IX
1.3 %it3 sk

HIT S P 1 0F REBIE 5 . AT SPSS 16.0 {4 ik
F1 5087, % OSI I MTF cut-off 45 521 HL R FH 7 22
Kr 50, [F) 2H PN A [R) s S50 /) 1 4 L A B SVK
o BAP<0.05 R 2Em AR L,

2 ZR

2.1 FRIAEBHAA

TEA A B 3 A F AR T i ) i 22 =
BTGl Em L, Wk 1,
22 F KA OSI #= MTF cut-off # % 4L

ARJ5 OSIEE AR R, 1l MTF cut-off{E
AR T, WE 1 K 2,
23 &P BEEMEEATF KATE R
2.3.1 FSSBK AW P ELH OSI MTF cut-off
AL ) S e 25 RS b L, R AL OSI
MTF cut-off /A [RIE (8] & Fb3E 22 5 LG i L, W
#£2,
232 SBK AW IbES R4 Ay B4 OSLMTF
cut-off T AR AT JG A [7] B[] 45 b 45 22 % LG it 22 &
S, EEZ OSI AR RI B[R] 1 L3 25 S g it 22 3 X
MTF cut-off K5 1 JHSRE 1 MHERAG I ¥FE
S, ZHESARITHEZE R ESIFE L, W& 3,



H AR B2 5 B E BHE TR 2014 4F 7 H Y 16 54

7 #] Chin J Optom Ophthalmol Vis Sci,July 2014,Vol.16,No.7 <423 -

R 3T AT X F ARG I L (x£s5)

21 5 H %k A UCVA AHF BCVA AJE 1 d UCVA AJa 1 i UCVA AKJG 14 H UCVA
FS 4 26 4.00+0.04 5.12+0.07 4.98+0.08 5.01+0.10 5.04+0.08
SBK 4 48 4.03£0.12 5.15+0.05 5.01+£0.08 5.05+0.09 5.07+0.08
SMILE i 48 4.03+0.10 5.14+0.06 4.99+0.08 5.04+0.08 5.08+0.10
F1i 0.998 2.457 2.457 0.894 1.149
P{H >0.05 >0.05 >0.05 >0.05 >0.05
45.00 -
2.50 a0 ARJF 1R
LN 35.00 =R AH
2.00 ARG 1 g 30.00
AR 1A < 25.00
= 0 2000
Z £
1.00 = 15.00
10.00
= g il I]
0.00 I— 0.00 N e
£ F 1 (7] b4 % (] b4 (] b - 4 3 2 = U b4 b4 ()
I = B B I B = ) = © »w | E|lo | wn |  E v «n|E
id ? i ? bl 7 2 “1 8 b <
Rz PR I {92! PR =130
B 1 ARREJELET 3 FF AR F ARSI IZ6TE £ (0SD) B2 REJELCET 3 FFARITXF ARG MTF #1545 5%

% 2 FS-SBKH M A A

(MTF out-off)

G B TR BT BZOGTE £ (OST) Fil MTF A 1E 4% (MTF cut-off) {1 H#52 (x+s)

415 MR %4 i o AR AT ARJF 1 ARG 14H F{H PAH
0sI

R4 2 ~1.75+0.00 0.30+0.00 0.45+0.21 -

i 4 10 -5.07+0.62 1.39+1.98 2.06+2.65 0.53+0.58 1.481 >0.05

o B2 41 14 ~7.4420.95 1.12+0.76 2.29+2.45 2.05+0.92 2.248 >0.05
MTF cut-off

IR - 2 -1.75+0.00 36.72+0.55 42.37+12.58 -

4l 10 -5.07+0.62 25.82+11.37 24.14+13.74 35.32+8.98 0.248 >0.05

oA 14 ~7.44+0.95 24.08+9.12 20.71£7.93 18.64+3.86 1.979 >0.05

3 SBK A WA G

S TS IZ G4 E(0OSD Al MTF #UEH (MTF cut-off) fH L 44 (%+s)

4 51 R % J G AT AJF 1A AE 1A F1f Pd
08I
iR 4 13 -2.4120.25 0.45+0.42 0.79+0.55 0.83+0.42 3.347 >0.05
AL 24 ~4.87+0.90 1.03+0.81 1.24£1.30 0.57£0.12 2.135 >0.05
4l 11 -6.88+0.53 0.58+0.35 1.45+1.35 0.6320.15 2302 >0.05
MTF cut-off
A 13 —2.41+0.25 37.90+11.75 33.51%5.55 33.46+3.54 0.618 >0.05
AL 24 -4.87+0.90 34.308.35 28.02+10.07 41.35+6.17* 0.419 <0.05
R4l 11 -6.88+0.53 38.75+11.87 28.94+8.11 32.83+8.08 1.517 >0.05

. 5ARE 1A, P<0.05

2.3.3 SMILE 419 th#% ik 40 OSI MTF cut-off
FARFTG AR ] 5 A28 g2 L, B
ARG OSI T, SARAT LA, 22 R A Gt X

ARIE 1M1 AHER LG T2 X ;MTF cut—off
AJg 1 ASARE ARJE 1A EREGHE AR
MSARE 1 ANAZRESEIFE L, BEY4 0SI A
Ji 1 JE S5 ARG 2 7 A G243 L MTF cut-off AR

A JE AN ) 22 R BG4,

24 FRIFKXEFIK

241 RN A WHE S OSIMTFE cut-off 3 FAR
KZE 22 R T2 E X

242 HEH R 14H MTF cut-off 3 Ff AR 2
PO LL 8 22 S A ge it oE i S0, A I ] L OSIT

MTF cut-off 22 % TG0 iH2F 2 X



- 424 - PR IR DG SR 235 2014 4F 7 H 55 16 4555 7 W1 Chin J Optom Ophthalmol Vis Sci, July 2014, Vol.16,No.7

Fz 4 SMILE 49K [6) i S B3 7R 15 B2 066 20 (0ST) Al MTF # 1E 55 % (MTF cut-of ) {H L 44 (7+s)

251 IR % Ja ENi] AJF 1A ARE 1A FH PfH
0SI
R4 7 —2.32+0.44 0.39+0.25 1.61£1.70 0.66+0.12 2.294 >0.05
R4 26 —4.770.87 0.92+0.78 1.941.60° 1.52+0.98° 8.316 <0.01
T A 15 ~7.17+1.89 0.81x0.52 2.09+1.42° 1.3320.71 8.789 <0.01
MTF cut-off
2 7 -2.32+0.44 41.18+10.52 33.51£5.55 31.09+1.13 2.136 >0.05
AL 26 —4.77+0.87 30.32+11.03 21.8429.19° 26.24+8.83" 5.324 <0.01
A 15 —7.17+1.89 33.05+10.06 24.23+11.18 25.90+11.51 2.308 >0.05

S ARTT gL

P<0.05; 5ARJG 1 & P<0.05

F5 R IEALE WA F AR T7 20 %648 £ (OSI) F MTF
AR R (MTF  cut-off) 18 119 52 1 (X+s )
e FS 4 SBK #1  SMILE #1 FE PR
(2 R) (13 ) (7 HY)
0sI
AT 0.30+0.00 0.45+0.42 0.39+0.25 0.195 >0.05
ARJE 1 JH 0.45+0.21  0.79+0.55 0.83+0.42 1.712 >0.05
AE14H - 1.61+1.70  0.66+0.12 0.446 >0.05
MTF cut-off
AR 36.7220.55 37.90+11.75 41.18+10.52 0.238 >0.05
AJE 1A 42.3712.58 33.51£5.55 27.40£16.17 1.766 >0.05
ARG 14AH - 33.46+3.54 31.09£1.13 0.208 >0.05

R 6 PEEIE LA A R TR T 2O IZ O 4 K0S Al MTF

HAEFE (MTF  cut-off) {EL A 52 0 (s )

FS 4 SBK 4 SMILE 4
R ] Pl
(10 I}) (24 18) (26 })
0SI
AR AT 1.39£1.98  1.03+0.81 0.92+0.78 1.551 >0.05
ENERUE 2.06+2.65 1.24+1.30 1.94£1.60 2.656 >0.05
RE1TAH  053£0.58  0.57+0.12  1.52+0.98 2.749 >0.05
MTF cut-off
AT 25.82+11.37 34.30+8.35 30.32+11.03 1.020 >0.05
R 24.14+13.74 28.02+10.07 21.84+9.19 3.024 >0.05
ARJF14H 18.64+3.86 41.35+6.17 26.24+8.83 4.469 <0.05

RT EEEMRLL MR TF AR 52U I 6 F5 £ (0SD 1 MTF

HAER (MTF cut-off) 5 (¥ 52 11 (x+s)

- FS 41 SBK 41 SMILE 41 Pt
(14 %) (11 1) (15 1R)

0SI
ARHi 1.12+0.76  0.58+0.35 0.81+0.52 1.299 >0.05
ENERUE] 2294245 1.45+1.35 2.09+1.42 0.523 >0.05
RE1AMH 205£092  0.63+0.15  1.33£0.71 4.058 >0.05

MTF cut-off
AT 24.08+9.12 38.75+11.87 33.05+£10.06 3.122 >0.05
ARJETJH  20.71£7.93 28.94+8.11 24.23+11.18 1.140 >0.05
ARJE1AH 18.64+3.86 32.83+8.08 25.92x11.51 1.611 >0.05

243 EEH %ﬂf@ﬂfOSIMTchoﬁ3ﬁ¢ﬁ

A0 A2 R TG4
3 Wit

Hif R E S FRZ AR 12, BEE ARG AW
HEA | TR B A o W5 T e 1 S T ke v
REPER T BOR EGE SRR ST
ARIRAL T 288, A 5T LB T 6l e A K
AU J5 A5 2508 .2 B R 7 23R4S B9 ) F
HEFRA G F 2R, BREE RS N A K
T VO T A A B B S A LA D[R] SMILE
A B4 3 B A A e v T T T RO A g ST R
Jei FB AR 9 AE I 7 AN A M T8 A R 2 A
B ARG AR ] B A BT R S T I,
A [R]85 R AR S REMHOE AR 5 B B A B i
FES AR JE P BT i 9 A8 Ak 3R B R 3K 2 RN 2% g 1
ISR A G A RZ G Fe BRI E BT i 2 A0 IR
A,

A58 IS 48 BRI LB (B T, R R
BOCHHOL S HES FUIHI Z B2 5. 0QAS A
RO AT A PEAI I o MTF cut-off I & 4G
M f i o OSI & XGH I8 5215 40 5 o it e
Z LT 0 2] 10 Z[E), OS] # s , IR P EOE R
B IE R IR OSIAE — MK T 0.5, OSI KT 1.5
A B3RS MR NI 3R B — R AR EE . MTF J2
FEA TR 23 [ AT ARG S W 6f B Z [ 25 5, R
D L BT A% 5 S PR A R T BU B FR A, R i 2 A
0 UL R SR B S . MTF cut-off 2678 AR MTF
2 7E 25 (AT 28GR BIZ B I, w25k B o HE
e BR, B MTF fE#m F 0, Bl /& ¢/d, MTF cut-off
{ECBR R, PR 0T St B G PR RE 3 2H B R R S
1 AR e BUR e 19, AR5 1A B 1 R ek
B, TR T 4532 KRN TR IO HE
BOR G &5 TR, 1 SBK A1 FS-SBK ¥4 I i 22 5 |



AR IR DL 5 R 2235 2014 4F 7 H 45 16 4555 7 1 Chin J Optom Ophthalmol Vis Sci,July 2014, Vol.16,No.7 - 425 -

2 B R IR A 2y T IO U0 I X 34 s O X R small incision lenticule extraction (SMILE) with anterior segment
! VAN SR S - A optical coherence tomography observation[]]. PLoS One,2013,8:

AOTIN, CROCEA I BB T8 T

fzﬁiﬂz%o %Eﬁ@igﬁ’ﬂ}u SMILE E/‘J ﬂz%*ﬁbﬁg/ﬁt [4] Dong Z, Zhou X, Wu J,et al. Small incision lenticule extraction

j{j% , ﬁZ%*ﬁ%ﬁ(ﬁﬁ_Eﬁj{ , {Ej{}a 1 /I\H %K’ﬁf.ﬂ:* (SMILE) and femtosecond laser LASIK:comparison of corneal

wound healing and inflammation[J]. Br J Ophthalmol,2014,98:

Ja 1 T —# AT 3, ARJE MTF cut-off 5 63260,
*ﬁﬁ%‘ﬁ?ﬁﬁtﬂfﬂﬁﬁﬁ—l:f‘% , @7&}5 1 /I\H Hﬁ?ﬂ)ﬁﬁﬁﬁ [5] Mohamed-Noriega K, Riau AK, Lwin NC, et al. Early corneal

BHMLTFARE 1, nerve damage and recovery following small incision lenticule
. g . traction (SMILE) and laser in situ keratomileusis (LASIK)
Y BIF 35 45 O S ex
ﬁtﬂkﬁﬁﬂrn%;ﬁm ’3 ﬁikﬁf‘*}é@/ﬂ’ﬂ Ij:‘l [J]. Invest Ophthalmol Vis Sci,2014,55:1823-1834.

?ﬂﬁﬁﬁ%lﬁ*ﬁﬁ*ﬁ tt&ﬁ%ﬁ%ﬁ—, 7&5 1 /I\H HTJ- [6] Li M, Niu L, Qin B, et al. Confocal comparison of corneal

ﬁ%ﬁﬁ% LK 7ﬁ E 1 J%JE fj[: aﬁ/{] wl'jl'ﬁb ﬁﬁﬁ. , %Z]K}%j& 7k reiIllnt;I'V‘dli()n af;erl small. inc.iSiUIL 1enti(‘/l.llle sztr?;tsior]i A(:IIIL/[EI[“}]Z])

. - . NN N N and temtosecon aser 1n situ keratomileusis - .

T 7K SF- 3 i DG A v B T B 5 5 AR S OB U PLoS One, 2013.8:¢81435.

ﬁ’ﬂigiﬁﬁﬂ]‘ﬁﬂﬁﬁg,ﬂz;“ﬁﬁ/}o [7] Li M, Zhao J, Shen Y, Li T, et al. Comparison of dry eye

and corneal sensitivity between small incision lenticule

%%jfﬁﬁ extraction and femtosecond LASIK for myopia[J]. PLoS One,

2013,8:e77797.

[1] von Jagow B,Kohnen T. Corneal architecture of femtosecond [8] Meidani A, Tzavara C, Dimitrakaki C, et al. Femtosecond
laser and microkeratome flaps imaged by anterior segment laser-assisted LASIK improves quality of life[J]. J Refract Surg,
optical coherence tomography[J]. J Cataract Refract Surg,2009, 2012,28:319-326.

35:35-41. [9] Zhang YL, Liu L, Cui CX, et al. Comparative study of visual

[2] Javaloy J, Vidal MT, Abdelrahman AM, et al. Confocal acuity and aberrations after intralase femtosecond LASIK: small
microscopy comparison of intralase femtosecond laser and Moria corneal flap versus big corneal flap[J]. Int J Ophthalmol 2013,
M2 microkeratome in LASIK[J]. J Refract Surg,2007,23:178- 6:641-645.

187. (IR A 1 .2014-05-17)

[3] Zhao J, Yao P, Li M, et al. The morphology of corneal cap (AR SCH i Faher)

and its relation to refractive outcomes in femtosecond laser

BN
(R AR R 2 ) 81 I S 8 5B A= SR i

A MRA R B AL A By 45 e UM R R HE G R AT DI KA AT R B AR AL A B A A H R AR T
2014 4F 7 H 3 H 4 1F 19 433 fit, 2491 &,

BT B 1923 45 AR T A AR T, AR SRR TR A E A 1950 AR EL TARTEHN G R 2R BE 2R B, 3K 35 [ Al 2
SR AR B A A A S AT DO )1 R A AR TG B B HR R 2 2 T 5 A R A S WS S A R0 5 TR R DR A R RIS
AR AR I H P A E T RSP ER KA E R 211 TR E AR IRB A R kO ER B RB R4
WL 5 55 B 2i A 2 B 2 b SO GBI B AR 5L, AT AR VG R R A IR BRI AT AT 3L 25 4F 5 P AT AR T
AN 45 AR AL 4 AT 5, 1992 4F 35 [ 55 Be 4 SR G L 1953 A4 Sy #8812 AR L5 AR AR 38 IS e L S 38 A T 00 58 i &
AR RS, 2R TR S SE M E RS AAE L, 1981 1994 4543 5 3% s 11 Je HERHE T4 # o5 sh Gk 5L 1990 4F3%
[ R 02 0 1) N B BERHEE TAR 40 4F 8 i 35 " 1 R 2 AE A MM 1996 4F 4K “ h G B2 "« e g L " 4

I\ 1983 4 Fk [ 15 37 B 25 0 50 3 A 4 b i 8 LUK 55 — TR TT 4, &5 1998 4R 11 15 4 18], B i~ #04% Je Ja 3k v R 2 5 B
e HEARFSES BHRHEEMW A S LIRS 4 E R R 4 I 11 W, 255 T 000 BB 41 H 98 09 40 B A4 s %
2 T HORETRA T T 5% A0 IR A 8 2 A5 190 366 DR 52 {7 N 4 - S50 S TR 2 B DR 98 0L ) i A5 (900 44 i BIL BLAFF 9 46 — ki oy L 2 K )
SRR SE BUAS — S RN T [ F 5 25 SR 24 B T 2 1k B PR K ok A BRI IR L AN 1986 A E 1997 411 10 43 4F v, 45 350 AH ST 53 A
AR | DA A E R R R — = AR 8k,

1983 4F % WA~ AR A6 P AR PR 2 s IR BF 2440 25 N 35 0 Sr T “HR B 27 417, I W e s AT S 4140 K & 1994 4F S5 )7 Rl
TT T OB PR 98 400 I 55996 28 23 B A o ) (B AE B BEAS PRI RIS Wi bn v ) . 1985 4E B I (R JIE IR ) 2% 75 (1993 4F T 44 Ay (v A2 HR Jie o 24
BN I BRI 13 4 BRI S IR S RS SO ARG W AT IR B & A5 )55 -6 204 (K2 I 400 19X 5 R 3 308 A 9 5 ) 32 s LA
KA B 2 g Al 27 5 ) % 9 ZE R P dH Z B1

TN A R 0 A R AN ZEAT AT A 20 e 38 SRS B 5 1 DU T R AR - % T B E S8 IKUR A B, DA
FEIERE . B RO — AR RUIR 1Y S R R RINR A2 29 42 22 a0 R 2% A&, 2 I 38002 AR 1 (088 TR 19 52 SRORS 0 I 5 S S AN
Wi AT o

PN
201447 A3 H



