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Abstract

e AIM. To investigate the characteristics of optical
modulation transfer function ( MTF) of the eyes after
femtosecond laser small incision lenticule extraction
(SMILE) , and to evaluate the relationship between visual
acuity (VA), contrast sensitivity (CSF) and MTF.

e METHODS: From June to November, 2015, 34 myopia
patients ( 68 eyes) who underwent SMILE surgery in
Tianjin Eye Hospital were selected in cross-section. The
postoperative eye condition was stable for more than 3mo
after surgery. The residual diopter of the eyes after SMILE
was less than +0.50D. Under bright vision, measured VA
by International standard visual acuity chart and CSF by
CSV-1000E. The wavefront aberration of the whole eyes
were measured by WaveScan, and MTF of the eyes were
obtained by using aberration formula conversion and
Matlab programming. The MTF of (3, 6, 12, 18) c/d
frequency region were counted.

e RESULTS:. CSF values in 3, 6, 12, 18 c/d frequency
range were 63.19+3.18, 110.25+5.22, 57.65+3.76, 16.15%
1.04; MTF values in 3, 6, 12, 18 c/d frequency range were
0.80+0.02, 0.56+0.03, 0.30+0.02, 0.19+0.02. In 6, 12, 18 c¢/d
frequency range, visual acuity was significantly correlated
with CSF ( r=0.548, 0.337, 0.324, P<0.01,=0.005, 0.007). In
18c/d frequency range, CSF was significantly correlated
with MTF (r=0.241, P=0.048).

e CONCLUSION: The change of optical quality ( MTF)
after SMILE was different from that of visual quality
(visual acuity and contrast sensitivity ). Although the
aberration of refractive system changed, the SMILE
surgery had no effect on CSF, which indicated that neuro-
brain had a compensatory effect on visual quality.
Computational MTF has certain theoretical and clinical
value in evaluating the optical quality after refractive
surgery.

* KEYWORDS :small incision lenticule extraction; myopia;
contrast sensitivity; modulation transfer function
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{4 MTF, Ht3.6.12 .18c/d VUSRI IX 45 K583t

Biit2E 45007 . SR SPSS20. 0 et #1336 47 48 322 4%
M7, #E4T Pearson AHCA3HT, LA P<0.05 N 2E 50 G115
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2.1 BERB—MIBER REIAE BRI YRR A
R I T, TC A L e T 25 RAIR I (haze ) S8 AH G I %
SE. BFARSG UCVA 7 0.8~2.0(F191.3520.03), &
B 225 0. T HE 2% €' N -0.40~0.39(F1-0.03+
0.026) pm; KFE 22 € R -0.71~0.47 (F-0.08 +
0.031) wm; B2 C) H-0.12~0.73 (F1 0.28+0.022)
pm, CSF MTF Z5 5 UL 3% 1, 33t 5047, SMILE R J5 AR
CSF AR Ll £k S 18« U7 720, B s 4 CSF &, A5
A CSF (XS AR (& 1), 1 MTF 728 £k il £k 52 0 It 25 4
RHOMEEREAR S (K 2) .

2.2 UCVA 5 CSF tHXEM4A T #£6.12,18¢/d 75 (A4 %
T,EBFE ARG UCVA 5 CSF MM b 45 . 7 6,12,
18c/d Z8 MR T, UCVA 5 CSF HA XM (r=0.548,
0.337.0.324,P<0.01,=0.005.0.007 ) , B & 2 ¥ 7 bk 47
G 7 (1 Hp v ARG B AU A ) B A s 7R 3/ d S )
T RIEALA X, UCVA 5 CSF JoAH et (r=-0. 125,
P=0.308),

2.3 UCVA 5 MTF #HX& S 7£3.6.12.18c/d % [H]
WET, B EARE UCVA 5 MTF JoHH & (r=0.102,
0.141.0. 149 0. 202,P=0. 408 .0. 251 ,0. 224 0. 099) ,

2.4 MTF 5 CSF XS H# 7 18c/d EHINET,
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F1 FBZEIMET CSF # MTF HER S HEE

izt 3c/d 6¢/d

12¢/d 18¢/d

CSF 15~120(63.19+3. 18)
MTF 0.26~0.95(0. 80+0.02)

24~193(110.25+5.22)
0.06~0.92(0. 56=0. 03)

12~99(57. 65+3.76)
0.01~0.81(0.30+0.02)

4.5~36(16.15+1.04)
0.01~0.72(0. 19+0. 02)

3 6 12 18
2 IR (¢/d)
1 BZ=[ESHET CSF fE,
0.907
0.80f
0.70f
. 0.60F
w 0.50F
S 0.40f
0.30f
0.20f
0.10f
0.00

3 6 12 18
B (c/d)
2 H[TEMET MTF &,

BE ARG MTF 5 CSF A MM (r=0.241,P=0.048) ,
T 1 0 DX B4 B o 7688 -, 7 P X L 0% 00 g At R 4
TE 3.6 12¢/d ZE [T, BH AR5 MTF 5 CSF Jo %
(r=-0.023.0.150.0. 102,P=0. 854 0. 222 0. 407) ,
2.5 Zemike BT S M1 %E 5 MTF CSF XS 1
3.6.12 18c/d ZSHMAT, BERGEEE2Z C' S
MTF JCAH AN (r=-0.084 ,-0.162,-0. 161 ,-0. 147, P =
0.498 0. 188.0. 190,0. 230) ; /K F-E 2% C; 5 MTF JoAf %
P (r=-0.156.-0. 111 ,-0. 098 .-0. 135, P=0. 205 .0. 370,
0.426.0.273); Bk 2 C) 5 MTF JCAHH & (r=0.127,
0.040.-0.004 . -0. 135, P =0.205.0.370.0. 426 ,0. 273 ) ,
3,612 18 c/d MR T, AR GEAEZC' S
CSF JeAH &1 (r=-0.031,0.048 . -0.055, -0.070, P =
0.801.0. 697 .0. 656 0. 572) ; /K F-# 22 C) 5 CSF JoAH %
P (r=-0.035.-0.128 ,-0.122.,0. 067, P=0.779 0. 297
0.321.0.589); Bk 2% C) 5 CSF JCAHH %1k (r=0.017,
-0. 018 ,-0. 020.0. 049, P=0. 890 0. 883 .0. 874 0. 694 ) ,
3itig
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PRI, — MR i 6 R G, 3 5 e A0 5 P A AR
FERL IR 15 o5 — A2 AR Ak 28 R 40, 0 0 ' Je 52 24 i
TS0 il B Ak Sl W AR 5, O A% BB R i b AR &R
£ RN & B (1) 1T 0¥ 160 3 & S LK S Bl R WA I & 91T
BE G2 AR PPAE . IR A0 T o A ST R IR R R
L NIROG2E RGNAR G, T2 2845 338 RN R i B2
FR M i A TR R LR G . A SCER R SMILE R )5
N MTE X R Ji Ot 2R GE AT PEAY, CSF A4 R i 40 o o
i, TP 2 IR L5 BT i, AW 5E 5 8 MTF )l
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RGN BE REAR A, Y6215 3% R EL (optical transfer
function, OTF) X} FAEFH T YE I T ROATH Z IR R4 .
FAERGE G HE bR . MTF J& OTF M4, P4 i, 4
{7 4% % PR X ( phase transfer function, PTF) /& OTF A9 #H
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