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Abstract

e AIM: To study the visual quality, dry eye and
biomechanical stability of patients with myopia and
astigmatism after different corneal refractive surgeries.

e METHODS.: A total of 986 patients with myopia and
astigmatism were selected as the research object in our
hospital from July 2015 to July 2016, according to the
operation mode of the selection of the research object,
the 986 patients were randomly divided into small incision
lenticule extraction (SMILE) group, femtosecond laser in
situ keratomileusis ( FS - LASIK) group, sub-bowman -
keratomileusis ( SBK) group and laser - assisted in situ
keratomileusis ( LASIK) group. The postoperative visual
quality was determined by comparing the diopter,
uncorrected visual acuity (UCVA), best corrected visual
acuity (BCVA) and high-order image difference of 25d,
90d. The postoperative dry eye condition was determined
by comparing the postoperative tear secretion test
(Schirmer | test),
fluorescence staining (FS). The biomechanical stability of

tear film rupture time (BUT) and

the patients was determined by comparing the corneal
hysteresis ( CH) and corneal resistance factor ( CRF)
values of the four groups.

¢ RESULTS: The diopter, UCVA, BCVA and high-order

aberration comparison of FS - LASIK group, SBK group
and LASIK group between before and after surgery,
showed no significant difference ( P>0.05); on diopter,
BCVA, UCVA, there was no significant difference between
before and after surgery in SMILE group (P>0.05), but
statistical significance difference on high order aberration
(P<0.05). The BUT and FS value of the four groups
decreased obviously after operation, and the difference
was statistically significant ( P<0.05). In LASIK group Slt
after operation significantly decreased, with statistically
significant compared with that before operation ( P <
0.05). After operation, CH and CRF of the four groups
decreased with significant differences ( P<0.05).

¢ CONCLUSION:; SMILE, FS-LASIK, SBK and LASIK are
equally safe, effective and stable in the treatment of
myopia and astigmatism.

e KEYWORDS: extraction;
femtosecond laser in situ keratomileusis; sub-bowman-
keratomileusis; laser-assisted in situ keratomileusis
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Frik ;B 5 H1 2015 -07/2016-07 764 B IR BH22 32 36
IT I AL FIHOE B 986 1], AR A 58 % 52 i e 5 1) TR
JrXRIA], K 986 1 HF 5E %) 52 73 4 SMILE 41 FS-LASIK
1 SBK ZHF1 LASIK 20 3 i %of He 420 J8 5 R 5 25 .90d 1Y
JEYCRE ARER AR 7 (uncorrected visual acuity, UCVA) EAE
57 1IEA0 7 (best corrected visual acuity, BCVA) Fl i B 52 1%
2R IR AR A E AT DL BT 1 5 38 3k X e PO AR RS
THR AR M0 (S 1) JHBRRZRLT ] ( BUT) AR BRSO R
et (FS) P43 HUER A 5E B AT T MR &0 5 38 1o %) b
PO B3 A Ja R E 5 58 B M I i J5 & ( corneal
hysteresis, CH) FI £ B BH 77 I F ( corneal resistance factor,
CRF) , LA B E ARG W 1w et

Z5 B . FS-LASIK 41 . SBK £ | LASIK 21 % F A i J5 H s
z‘cr“ UCVA BCVA IR B & 2258 e 22 S ) o ge i 7 X
(P>0.05) ; SMILE #H & 3 T AT J5 i Y6 EE  UCVA (BCVA
Xt 2% R TG E T L (P>0.05) , F B R 22 %) H 2% 57
A L (P<0.05) . PLLEF ARG BUT B[] FS %L
EW] i N R, SARHTRT b 22 5 29 A Gt 2 L (P<0.05)
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PO 2 IR JE U A IE & 1) —Fh R,
EARIRIETEROAR T OL T, PAT R & IR AR I O R GE 4T 5
J& , FESTEAE L R 2 i, 22 PR B TR . HIOE I S
N A IR KOG R | oy T A IS BE AN 24yl e 25 ot a2
AEMECA 25 T F LRI AN RE R TR R — £ i, S BORRE
TR W AR A 3 SRR 2 R R UL 1 IR
PRI, X TS 25 T JC A8 e JBE I BRI 1) 18 %7 LA
R LI BT T ARG . BT, BT O
M F ATy AR 2, 4 CEMEOG /MDD F 3 5057 4 B R
(small incision lenticule extraction, SMILE) | KR8 5t 5 B
W HE 7 T Ot A IR B R ( femtosecond laserin
situkeratomileusis , FS—LASIK ) | Hif il J7 )2 T 30O # A2 12 ¢
K ('sub—bowman —keratomileusis , SBK ) % 1 43 F I8 't ff1
JEA PB4 R (laser —assisted in situ keratomileusis, LASIK )
S5, SMILE J2& [ Bx 1 H w5 e ik () £ B e F R Z
—, BRSO CTE A L T oRS B RE 7, AR AR R R B
PR e BB DA R £ A Je DG BB . LASIK S #E A8
HOH AL A — Pl TR B AR e — M i
DGO FA REIRE DA T B 40 i) F- AR 5 = W IE A
BIOG T2 A5 T DG TE R IR, (B R TR 7 U AR 4
1 A ISR B R 1 o TT DA E Y e . SBK & —
FoB B 1) LASIK TR FEBARQNHT 5 A 1 AR K 58
5 LASIK 5 R AN [ 2 i 45 9 £ BB L LASIK TR 1)
FAIEAG EHAR 22, SBK (A3 645 90 ~ 100 wm J5 4175 i 5
T3 B R 5 /0 VR S5 04 6 A B R R T AR XX
JURRFART7 e A R PEAR 22 SOk B A FH G HE
ESCT LA EFARIr 3007 i S O 38 R e B T
R0 A=y ) 2 R P R 0T LI 100 08 A LR T, A% SR X 3
DU b AR 7 2O R AR S L B TR AR ) ) AR e
PERE DL TIESE , B 25 SRR R
LBSE ilbapr3
1.1 3% WP B 2015-07/2016-07 7EA B HR R %
SEAGYT I I AR HEOG BB S 986 i, AE I 18 ~ 45 (P 1Y
26.24+5.62) % . ABRUE I 2a JEDC AR E  IRARTC T
AR s R e, ARSI O RH A R
BORIAT ARG WSO B . IR S
HEREF AT AR, I 50 VU2 . SMILE 41 :246 fi] 492
iR, HoH 55 156 ], 4 90 fi]; FS—LASIK 41 :198 i 396 HR,
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HrP 5100 191, 20 98 14 ; SBK 41 .297 151 594 HR , Hrh 5 134
], 4 163 i ; LASIK 41,245 1 490 R, H b 5B 138 fi, &
107 {7, DUdlfFH — R 22 R B LRI E L (P>
0.05,% 1), ARFFTAARB(CIZ A HALE LT, Ir i &
HRRIRBIAE R B EZ ARG REA,
1.2 Fi%
1.2.1 FARFE  SMILE ARRH VisuMax RFMEOE R4
(R/REERIAN A EE) , MB B A% 6.0 ~ 6. Smm, f 51
HA6.8 ~7. 5mm, MHJE 120 ~ 130pum, ¥ 0 58 £ 2mm;
FS-LASTKA i i VisuMax KRNSO 28 48 58 1 A REIRE 4 il
£, MELBO #fE3 F WOLAL (RI/REE w4 vl F5 =) Yl f
Ji5 s SBK A ZyoptixXP i B AR 2 J) (1S IR i 8
HRRA A, ) HAE AR, MELSO #E 4> T30 AL
FA R VIS¢ G % A BB 47 vh 9k L &2 07 T4 ; LASIK
Al F Hansatome LAY A1 AR Z JT ) 7E £f B, MELSO 7
3L AR
1.2.2 MR (1) A& AT ARG 25d.,90d
B JE G MR F1 (uncorrected visual acuity, UCVA) 1%
7 IEA T (best corrected visual acuity, BCVA) Fl ;52
18255 (2) PRAS T HRAE B0 - Afi H] Oculus MR R EZ5 G 43 BT (UK
6 2 VE BRARE 240 ] (tear break—up time , BUT) ; H ¥ 43
T UG AGH I B 2 YH VR A WA T RE 5 AR D¢ 1 28 YL {4 (fluorescent
staining, FS) & . TCYL (6,0 0 4351 ~30 D ACRE AN 1
513>30 D aUIRE A H G AR Al G R 2 435 A B R
HEA BH%EN 350 5 (3) B S50 IR &
A M1 AL (reichert ocular response analyzer, ORA) AT
B3 YA B (R A 5 9 3 AR ST 5 2 (corneal hysteresis,
CH) A1 JEBH 77 T ( corneal resistance factor, CRF)
Bt 4307 N SPSS 20. 0 2P #EAT Ge it 4007, it
YRR x+s Fos, A [A) I Ja) s 8 A2 0 440 il P R
R 22530, G LB AH ] LSD —¢ B XS AEAR ¢ K
5 T HERORER IR TR B, P<0.05 3RoR 25 7 A Gt
QKR
2.1 MAEEFATNEREREMLE  FS-LASIK 41,
SBK 41 \LASIK 41 # F A i J5 H s J6 B UCVA | BCVA
AR B R ZE X 22 R BTG A L (P>0.05)
SMILE 41 535 F AR A0 )5 Y6 B \UCVA (BCVA 43 X He 22
SIGE L (P>0.05) , W& 22X 22 78 it
HE X (P<0.05), H HOAS: R J5 25.90d 4 5 5 R i e
BOESAESIH¥E X (P=0.013.0.008), K5 25d 5
90d Xf b 22 F TG i X (P=0.310) ;SA: RJF 25.90d
A S AT L, 22 %A it X (P=0.021,0.029),
ARJG 25d 5 90d X 22 F TG 1128 L (P=0.208) ;CA:
RJG25.90d 7l S AT, ZFAGIT¥EX(P=
0.006.0.012) , RJ5 25d 5 90d *f kb 22 3 LG it 5 X
(P=0.331), %2,
22 MAREFAREETFRIERMLEE WHBERG
HBUT W] FS BB A B F R, SRR 22 2 h 5
T3 X (P<0.05) ,LASIK 2H R E ARG S 1 v ¥ fl o 5 1%
%, SARATX 22 F A G H2EE L (P<0.05) , L3 3,
23MABREFABGEYAFRTEEMLEE WAHR
HARJG CH Al CRF {HIFEAL, S RATX L 22 A5 EE
X (P<0.05), W54,
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F1 BEREMMITLLSHT xEs
21 %) AR (X)) BREE(D) FEE(D) FHERTE(D) UCVA BCVA
SMILE 41 25.13+4.73 ~4.98+1.69 -0.87+0.35 -5.19+2.34 1.05+1.30 1.55+1.65
FS-LASIK 41 26.74£5.57 ~5.64+2.59 —0.64+0.78 —4.88+2.01 0.95+1.50 1.65+1.50
SBK 4 25.86+4.30 -5.37+2.14 -0.85+0.58 -5.37+1.98 0.85£1.40 1.65+1.55
LASIK 4 26.07+5.47 -5.13+1.95 —0.91+0.73 —5.04+2.65 0.95+1.15 1.60+1.55
F 3.105 4.117 2.706 3.746 3.127 3.683
P 0.318 0.318 0.429 0.273 0.387 0.061
*2 MABRFFATNEARREWNLLE XES
215 MR %4 Hsf (1] BB UCVA BCVA 5345 (% ) B2
£1.0D 20.5D =20/20 =20/25 HOAS SA CA
SMILE 21 492 AH 0 0 1.05+1.30 0.29+0.10 0.19+0.15 0.26+0.25
ARJ5 25d 256 238  0.80+1.10  100.0 100.0  0.96+0.15 0.91+0.31 0.89+0.36
ARJ5 90d 490 472 0.85+1.10  100.0 100.0  0.97+0.15 0.94£0.32 0.90+0.39
F/2 8.024 9.024 5.903 5.104 6.773 3.054 8.492 9.024
P 0.106 0.154 0.361 1.000 1.000 0.026 0.015 0.020
FS-LASIK 41 396 RHT 0 0 0.90+£1.50 0.28+0.13 0.18+0.15 0.37£0.19
AJ5 25d 196 192 1.00+0.95 98.7 100.0  0.49£0.14 0.78+0.38 0.60=0.46
AJ5 90d 392 376 0.95+1.05 98.8 100.0  0.48+0.20 0.79+0.40 0.59+0.41
F/x2 6.291 6.288 6.108 5.039 7.499 3.267 2.116 7.406
P 0.227 0.306 0.441 0.294 1.000 0.551 0.394 0.125
SBK #H 594 P N:] 0 0 0.85+1.25 0.33+0.10 0.18+0.11 0.31+0.25
AJe 25d 286 250  1.00+0.95 95.2 100.0  0.59+0.18 0.79+0.40 0.59+0.34
AJ5 90d 584 574 0.90+1.15 96.5 100.0  0.53+0.11 0.80+0.29 0.55+0.39
F/x2 6.177 4.608 3.008 6.947 5.031 5.334 5.009 5.105
P 0.306 0.412 0.265 0.624 1.000 0.206 0.339 0.412
LASIK 21 490 y/ N 0 0 0.95+1.15 0.32+0.15 0.20+0.13 0.39+0.28
A5 25d 234 232 1.05+l.15 95.1 100.0  0.51+0.19 0.89+0.43 0.58+0.39
A J5 90d 480 474 1.10+0.90 95.1 99.8 0.56+0.20 0.90+0.31 0.60+0.41
F/x2 8.024 4.910 5.229 6.175 4.820 5.338 7.162 8.156
P 0.225 0.361 0.418 1.000 0.824 0.265 0.157 0.258
*3 MASEEEFANETFRERAER xxES
EEpill AR %4 i (1] ST t(mm/5min) BUT(s) FS(43)
SMILE 41 492 AHIT 16.38+6. 89 9.98+3.29 2.97+0.21
ARJF 25d 15.88+6.31 6.37+1.99 1.51+0.33
AJ5 90d 16.29+6.31 5.39+2.07 0.83x0.05
F 5.167 4.119 5.994
P 0.105 0.016 0.041
FS-LASIK 1 396 ARHT 17.89+7.15 10.73+3.28 2.85+0. 31
ARJG 25d 16.88+6. 98 6.66+2.58 1.48+0.27
AJF 90d 17.54+8.67 5.38+2.19 0.79+0.07
F 4.672 5.627 4.261
P 0.349 0.009 0.026
SBK 41 594 Y N:] 16.77+7.43 10.23+3.71 2.96+0.23
A5 25d 16.59+5. 47 6.13+2.98 1.45+0.40
AJ5 90d 15.98+7.99 5.99+2.41 0.78+0.03
F 3.128 3.155 5.006
P 0.215 0.012 0.011
LASIK 41 490 N 17.93+7.47 10.18+2.79 2.95+0.22
A5 25d 16.88+7.58 6.07+2.93 1.55+0.31
AJ5 90d 14.68+8.89 6.03+2.79 0.80+0. 06
F 5.108 4.007 4.927
P 0.026 0.007 0.023
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x4 HABREFATMEEYOZREENEER xts
2151 i AT AJ5 25d AJ5 90d F P
SMILE £H CH 10.64+1.24 6.24+1.26 7.54+1.40 3.528 0.012
CRF 10.82+1.64 5.29+1.67 5.82+1.33 2.482 0.003
FS—LASIK H CH 10.24+1.24 6.33+1.08 7.08+1.64 3.296 0.015
CRF 10.06+1. 82 5.71£1.25 5.94+1.82 1.853 0.031
SBK 4 CH 10.55+1.34 6.55+1.26 7.67+1.29 1.765 0.032
CRF 10.92+1.06 5.37+1.67 5.88x1.42 2.339 0.021
LASIK £ CH 10.49+1.15 6.82+1.47 7.67+1.29 1.525 0.040
CRF 10.72+1.33 5.22+1.50 5.77+1.06 2.964 0.013
331 myopia or myopic astigmatism. J Refract Surg 2014;30(9) :590-600

BT AATTAE 6 TR R, o B TR 5 e 7 v B 3 LR
BGOSR R WL, 3R IEZ R A SRR E K2 &k
FETARBEE TG T AR MW & &, AT 7 2% i 225K
AR 5, R 326 8 MR R e O T R Oy i AR AR B i
B89 SMILE ,FS—LASIK . SBK & LASIK 42 H #i % FH 1)
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