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Abstract

e AIM: To observe the changes of corneal endothelial
cell density and morphology after femtosecond laser
small incision lenticule extraction (SMILE).

¢ METHODS:: In this prospective study, 60 patients (120
eyes ) with myopia or myopic astigmatism, who
volunteered to receive SMILE from April 2014 to October
2014 in Shengjing Hospital of China Medical University,
were divided into two groups: contact lens group (60
eyes) and non-contact lens group (60 eyes). The values
of corneal endothelial cell density and the percentages of
hexagonal cells, detected by NIDEK confoscan4 corneal
confocal microscopy before and 1wk, 1, 6mo after
surgery, were recorded and analyzed.

e RESULTS: All patients were with successful surgery
and there were no complications intraoperative and
postoperative. No differences were noted between two
groups in terms of average age, refractive error, stromal
ablation depth, residual stromal bed depth, and
postoperative uncorrected visual acuity ( P>0.05). Using
the analysis of variance of repeated measurement data,
there were no statistically significant differences

regarding mean endothelial cell density and percentage
of hexagonal cells in pre- and 1wk, 1, 6mo post-SMILE
within non - contact lens group ( F=0. 864, 2. 488; P=
0.460, 0.061). In the contact lens group, no differences
were found regarding mean endothelial cell density in
pre- and 1wk, 1, 6mo post- operation ( F=0.135, P=
0.939), but there were significant differences in the
percentage of hexagonal cells (F=4.913, P=0.002). The
percentage of hexagonal cells decreased significantly at
1wk post - operation (30. 70 + 4. 08 )% compared with
preoperative (32.23+4.15)% (P=0.045), returned to the
preoperative levels at 1mo after surgery (33.05x4.28)%
(P=0.364), and showed no difference ( P=0.091) at6mo
after surgery (34.06+5.11) % with preoperative data. The
percentages of hexagonal cells in the contact lens group
were significantly lower in pre- and 1wk, 1mo post -
operation than those in the non-contact lens group (t=
2.051,1.723, 2.092; P=0.037, 0.042, 0.034), however,
there was no statistically significant difference between
two groups at 6mo after surgery (t=0.131, P=0.986).

e CONCLUSION: If the required residual stromal
thickness limit was =300um, SMILE to correct myopia or
myopic astigmatism has no effect on the corneal
endothelial cell density, only has short effect on the
percentage of corneal hexagonal cells, which is slighter
than wearing contact lens. SMILE to correct myopia is
safe for corneal endothelium.
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incision lenticule extraction, SMILE ) Xf £4 J& N Kz 21 il 1)
B,

FoiE SR RTETER BIBTT . $ 2014-04/10 7E b [ R}
R I e B2 B A B 52 SMILE TR 930 40 22 3 4
BIOGHA 60 1] 120 N 42 A8 5 AR T 2 5 100 IE 3 £ e
FEAGE 5 S W2 - Af IR il B (60 IR ) FNAE £ RS 42 fioh B2
Z1(60 HR) . K H NIDEK confoscan4 7Y ff J5 It £ i 185
RGN £H 8 3 AR T SR S Twk 1 6mo B A4 71 5% P B2 200 A
W NI E b e SRBUE T R T
R . 2WEETFARHMATIR, R FAR G B T F 0T
MY FF AR A PRZEL IR AR ORI 09 J OY BE 4k DIBR
BE T S 0 SR T A% A BB ST DR R B R JS AR IR AR T 1
PRI TGE T F7E L(P>0.05) , AF £ IR fi 5 4 R B
KRG 1wk, 1 6mo Y1 B PN K 40 1 85 82 1) 22 5 B oS fa I
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YU e 25 3 G 2R L (F=0.864 2. 488 ,P =
0.460.0.061) , FAIE% il BE 20 AR AT K AT 1wk, 1 6mo Y
PRI B A0 5% B A 22 R RG22 L (F=0.135,P=
0.939) ,fH MM E S LN E S A SIS E L (F=
4.913,P=0.002) ;25 LSD—t A5 , £ 422 fi 55 40 1 /S £
TE4N M 1 4 e RS 1wk B (30. 70 +4. 08) % % AR Hif
(32.23+4.15)% B W FEAK (P =0.045); RJ5 1mo B
(33.05+4.28) % MK EARFKF(P=0.364) ; RJ5 6mo
A (34.06+5.11) % SRR 2Z R LG T4 E L (P=
0.091) , PIZLZ IR Eb#5 , f M43 fl s 4 1) £ B PN B2 7 #f
e E 43 T AR AT ARG 1wk Tmo BB A% T £f
MRS A (¢ =2. 051 .1.723.2.092,P=0.037.0. 042
0.034) ,fHARJG 6mo I 5E M B fl SR 2 JTC I B 25 5% (1 =
0.131,P=0.986) .

S50 TEOR P8 T 4 A0 IS T R JEE B =300 wm Y 25T,
SMILE AR5 1E 35 A0 RN A0 FBO'G 0T A 5 P Bz 200 1t 2% 3 I
SEMR) ANOUT £ T PN B 7S A TR 20t 4 LU s A BT R S )
LR ) R VB A U i A TS M A X A TS A Bz 4 i %)
RN K SMILE FAJE—FaE W L2 AR EE TR
KRR CRPHOE ; AR B B A0 AR /N DD 1 3 R
7 BB A 5 AL 5 O
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KEP O /N YT O3 S B B R (small incision
lenticule extraction, SMILE) & | H K 8 6 1Y) 25 355 4 Fil
JRRRE P | 70 2% P 1) 1 TS EE I3 PR 4 3 A 7R R AS ) R BE 1Y)
WOCHH, HIVE— 58 B 0 M IR B B 8 AT 2 ~ 4mm
Y JE D) B LB DT A2 R YR 2 38 B8 1E 1T
FLEEOLH B B, A H 2011 478 F N FF 46 0 H
RISk, I JE a2 MR G B3 BB o B 1%
FA MR TR A5 L AT T IRA B ST  IESE T %
FARIT AP 8 4 RO TE T A R 35 e
) b A v R T B PN B 0 L A R i A LR 3R
IR FH AT B B 5%, X 4252 SMILE TR i 30 90 J8
(60 ] 120 HR ) BOAHT ARG A B AT T sh 250
2 R4 KRNSO T AT F I P R 200 i ) 5% 0
1 R FE
1.1 3% AEFRiE. (1) 4F# 18 ~40 %5 (2) ML
[l BRBEE-3.00 ~ -9. 00D, H4 0 ~ -3.00D; (3) i 2a
N YCRE I S 7E £0. 50D DL 5 (4) 1530 401 £ R4z finh 45
2wk DA b RS AR A il s 4wk L b ff SRR 5 3mo U
5 (5) HEBR H e A 1155 P Rz 41 %% B /N F 2250 A4/mm”
FAREARYE T OEHR 8 IR 5 F 21mmHg K2 BE£E B0 2
JIES % S LA RS 5 05 | B T8 2R G 9 v IO I A I 45 A+ Ok
FAREEZIE; (6) IR IEM T =4. 9, (7) ARFTI & g
FAMEEFE = 500 pum , T RI35 Y7 J5 T8 4% A 158 35 T IR 5 5 =
300m, FiBEPERRBIAFSE . 2014-04/10 [ BR324 KR
WOLT AR S HOE B 60 6] 120 0R, Hd 5 27
51 54 HR , 4z 33 fi] 66 HRE, 4 B8 38 AR Fi 2 75 K0T e 8 A
B2 i 5 (7 S A B ) S A5 40h D) I i 2 3 2a LA
)R BB SRR S AT . AR il B
41 60 HR , A s A AR 422 fioh 5% 5 AF AR I 42 il 85 41 60 R, %
JEIBCH AR B b B 40h LA I JESRE 2a DL b, RATATA
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BEYSER T BT AR AT A it i L5 A
Bt ZUBRAT ARRE MR TR A BB AR R0 IS A BE M K
HRAG 25 X LU RER BE A JI5E P Bz B I 260 16 R i HR G
AT
1.2 ik
1.2.1 FRIGEMSHEFERFARFAFE KA VisuMax
A RFPHOE TR &R G 58 B CRP IO A B3 005 BE U R
Ko WOEZS 5. UK 10430m, 55 % 500kHz, ik o GE &
175n] , 3 503555 22 11 1) SO BE M1 IE 4. 5, 35 55 71 2 4
JEBERIEE 1. 9pum, FARBEI LB HAL 6. Smm, B 5
NG AL 1Spm, BOG I BE A 0. Tmm; £ B B4R
7. Smm, FAEIEEEE 120 um , ¥ F2 T 10:00 ~ 12:00 [
58 4mm, FARIPIEY Rl —07 PARBE AT, BEAN
WZ R E 2, R P O7E FARIR b, EahEmE R LT,
RF BN RS 3 FARIK , i 285 A B O 0 X o £
JEW 51 4 I LUK B AN i L o0 S W] 2 08 | 5 HRER AR 5
& 2GR HIERE  Brix A 0] =E A TIRLRZ) R AU d TP
FE ALY, SE R, TR S A es i o s
JRE S, B N T B, FARGE R, FARF T
3o/L B AR SR (4 /d, 3 1wk, 1g/L K
TR SR 4 Y/ d B 2wk U, 25 8wk ; B I8 R 44
AR SR 4 Y/d, 3 3mo,
1.2.2 RIghEs  AJ5IREREY] 6mo, RfTTIC BT [E]
ARETFIASG 1wk, 1 .6mo, R FHAREXTEC 1 Fe k25 B &
RYRRHR A 77 (uncorrected visual acuity, UCVA)  FAERFIE
17 (best corrected visual acuity, BCVA) , Fi 5 4ric %
ICsE ST, IR & R E ARG JE G, R A confoscand Tl
i R A 00 B ARG T A B PN B A M R S AR A
Iy, IEE SR E AT ST 2R

BT 0T . BT SPSS 16. 0 G5 3454 b B
G LA B e 22 R . P4 TB) AN 4L N TR 1 S AR T
] s B R 7 | JEE DY BE | TS PN B A 2 A A P R S
FATE A0 43 b Y HE A R B AR I RO 1 T 22 00T,
T AT AL ] 22 S5 vk e ) 22 b, A AL 22
T3 590 AT 4% WSk 8] 55 %) 4 1E) 25 5 FR A, SR ST AR A
K96 s A AP AR 0] 22 55, B R A7 45 4l 9 ) Bf ) 25 5% H e
PN 45 s 18] 22 D) 7 9 L3R B LSD— K56, BT A A 56
DL P<0.05 WESAGIEE L,
2R
21 WARER—HARMILE WAHBRENFER.
AR B G RE R AR R R R R Y 22 S G X
(P>0.05,% 1),
22 MABREFAERIEMNER 2 EE LA 5
WFA, BB AR AT REZ VRGN0 & 2, AR P iAE FARK L,
TS RIT R E B ERYATRE 3 FARIR, i 5
I H s AU U SR RS IR 5 I LUK ER RN i FL ok 3R R 2 R
[ s MR Bk, A R & AR W5 A ok s B W 5 | S B4, o I
i R R P K ) S BRI P PRSI & A, TG 3 SR8 B )
B SE BE B UM DRI XE B A R 4 S S A O A
R i a3 MR AR BT B I (o5 5% , AR5 TG ff
ZEFU ), 43 B RS W BTG G M 1 I & E
(Ui O Jhaze DLK  THRAE HZ65E) KA,
23 MAREYIRABREREEEERRMERERERK
EEEER  AF A R b 4 U550 Ff e o 37 45 5 i %
T A Ff TS I PR JBE JBE 3 1) 4 100. 36 £ 18. 15,331, 38 +
27. 94 pum ; £ AEAE ol 458 4 LT 5k 110 £ 66 R o 4 VRS R )
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1 EREEMEANAEEMBAEERIT— SRR xxs
21 5] AR %% WY (%) BRI (D) HOGE (D) FABEEE () R JE ( mmHg)
e i kB 2 60 23.96+4.57 -5.29+1.12 -0.8120. 66 550.15+28. 89 15.31+2.68
£ g 41 60 24.12+4.84 -5.46+1.18 -0.75+0.69 542.64+29.45 14.95+2.49
t 0.186 0.829 0.480 1.411 1.734
P 0.071 0.495 0.233 0.092 0. 065

*2 FAEEMBEANAEENEEEEFANENNHITHER xXEs
3 B RN BCVA AT UCVA

1wk 1mo 6mo
e ff B pls 2 60 5.04£0.10 4.98+0.19 5.030. 14 5.05+0. 13
£ e 41 60 5.0220.13 4.95+0. 16 5.02£0. 16 5.03£0. 12
£33 FAEEMBEANABEEMBEAREFANEAEAR A NARERE S EHTH (X£S,%)
2 ) HR %% AHT ARG 1wk ARJG 1mo AJG 6mo
A A b kB 2 60 34.03+5.34 32.08+4.71 34.81x4.92 34.18+5.15
£ IR fh i e 60 32.23+4.15 30.70+4. 08" 33.05+4.28° 34.06+5.11°

T :"P<0.05 vs ARHT;P<0.05 vs RJg Lwk,

A R R JE BE 4> A 102, 55 +17. 61,328, 16 +
29. 85um, N4 Z [H] b 22 R BG4 2 L (P>0.05) .
2.AMABRERNREFEANBEAREARER B SEER
MATER P EE AR FT AT 1B AR S5 AN (6] B[]
SRR B WL 2, H R 2 AT L, AR A S A IE
FIARJE 1wk, 1 6mo HEHR AL ) 1 22 5, TC i & 3F M i 2
i B 4 I8 2 R IR R AL, Y B Gt L (F=2.776
4.995 P=0.042,0.002) , 2 LSD -1 K5, AF £f JIE 22 foh 5%
20 R fh B A A B AR S 1wk BEIR R 7 359 L AR B B fE
EM ST FHE(P=0.024.0.002) ,fHARJG 1,6mo Y4 HRH
NSRRI E AL, 2RS¥ L (P=
0.759.0.713.,0.851.,0.708) , W ZH = [a] [a] — EF [ia] s Ll A
CRITIMSAEA ¢ K250 |, TCie S AR B R IR 138 2
RJG 1wk, 1.6mo B AR W T, W54 =2 8] Y 22 S 34 JE 58
i X (e=1.601,0.912.0. 734 .0. 871, P =0.053,
0.505.0.610.0.552) ,
2EHEABEFAUNEABRNEARZENTL M
JIE 4 fib s A R BT S AR JS Twk, 1 6mo IRF % 1 55 P B 200 o %85
BE 451K 2690. 40+276. 31 2616. 60+284. 61 2658. 90 +
259.65 .2680. 60+275. 92 ~/mm’® , & )5 25501 2% B L5
TR L (F=0.864,P=0.460) , 4% Ml B4R AT AR
J&i Twk, 1 .6mo A 4 A HE P Bz 40 it %% 3 43 591 ok 2617. 32+
252.95 2588.70+270.28 2596.25+292.76 2608. 70+299. 26
A/mm® | BT M EF WG #E L (F=0.135,P=
0.939),

26 MAREFANEABRNENATRARBESLEHNT
3 WoR TP FRETE M B S P Al i
A, H 3% 3 T, AR A R Al s AR 1T R IS
Twk;1,6mo B AN Bz 75 FJE I B 43 b HL 3R 25 5 6 4
PR (F=2.488,P=0.061) , A5l B4 A Fi XA
Ja Twk;1,6mo B AN KIS AIE A E 4 L Lh 3 22 A
Giit i L (F=4.913,P=0.002) ;2 LSD—t K36 | f 542
i 2H 10 7S AR TE A0 T 4 L AR S 1wk BF(30.70+4.08) %
BARAT(32.2324.15) % B ER(P=0.045) ; RJF 1mo
AT (33.05+4.28) % K2 Z AR K- (P=0.364) ; K5

6mo i (34.06+5. 11) % SARAT L ZE R G242 L (P=
0.091) ; RJ5 1,6mo 5ARJG 1wk He&E, ASATEANME E 4 L
I ey, 25 RIS Geit2E X (P=0.005,0.000) ; R 5
6mo GARJF 1mo WA 2ZEF LA IHFEE L (P=0.574), ™
222 ] L3, F B A B 4 ) 7S AR R AR 7 40 B TR i &
ARJG 1wk, Tmo W B AR T 3F ff B4 il 455 40 (¢ = 2. 051 |
1.723.2.092,P=0.037.0.042 .0.034) ,{HARJ5 6mo it 5k
PRI AR 4 TCI B 25 5% (1=0. 131,P=0.986) ,

3 tit

SMILE FAAE A —Fh 48 69 fa B 6 FARFE A, 218
Tt RBP4 o R IO PR AT R RS ) R T 3
SEAAH, RV —A 52 BT 0 3 S B, 8 L N D
PR SRR E S A MEOE M H . i FFARS R
HORN TS B UE ST T IOC B Rl BY, R IR B ok < 4 TR EBD T
HEFAR 2 RO TR 2 5703 B i) i 72 S s b2
T REMEOL 96 0% 24 ( photodisruption ) 7 A, B
R T AR IR R TR Ok i Bl A #a B 21
T, AL A TR, 5 O = Rk
Rk, 1) J] L E0AF B o 38 1) 7 A A ORE R (&
) W R, 25 WA TRl 00, B ok A0 s v 4 AR R4 4
G388 B 23 ) RS 7 AR KR A A i I 3 i T R
L2 FA TN B AR T, A Ot ol R e A 0T A R N B
YR A S AR R A S AT OGER R, 92 K
PO SMILE F- AT J5 7 B A B2 248 R A% 22 A6 6 T 1F 6 2F
fili SMILE FAR 9% 2tk HA w2 IR E X,

AR N B2 2 K 28 40 JT A0 Y B2 Al TR
B, T AR FR 10 G P07 )2 BN R, DS gL,
AR Z RN, R a7 B 1 2 S B 5 28
E A TR 0 EE B R, T A R PN R AN R A5 A T
REMASE S e A I B MR 0 GBI R L A IS A 2 4 i
S N AR — T 49 0 A0 ) 3% AR PN B2 A, P B A A B
A=, s AR B R LA IR RS AT SO AR S Kok e, Ho
IS PR Rz 290 6 2 o A N 3 JE D B2 Ty R A % 1 IR T BB
g I EE e bR, A R 7S 8 4 43 b2 R ik
FA TR N B 2 0 AR 8 R BURHE AR
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ARWFFEH 60 1] 120 HR 552 SMILE A (13T ¥ H 3,
R L2 75 45 3001 35 A i i 5% 43 B 41, 4 41 30 1] 60
AR, I % i WO 2 S8 3 AR T AR S AR R P B 200 it 2% B S N B
N E 5 b AT T 6mo HIBIAWE, R BN,
TCVE T3 A IE4 o B 21 0 J2 A At A e e 4, AR iy S
RJG Twk, 1 .6mo B 4T 25 1 5 P Rz 200 it 28 44 G W 28
25t FEWI A CEMIOGT AN A R P Kz 240 e 235 5 TE W)t 5%
Wi , 3% 55 Kamiya 25" BRI 45 . —3,

TEXREE A I P B2 7S S T 40 B 4 e AR f st FR AT 4 B
A F M4 fb s 2H R BT S AR 1wk, 1 . 6mo 1 FR I5E PY B 7S £
TEANMEE o b TG i 3 e 25 5 SR, AR B i B 4 R e
Lwk B A4 P K2 7S AT 40 A 43 B (30. 70 +4. 08 ) % 3R T
(32.23+4.15)% HBEM, ZRAFEITFE XL (P<
0.05) ;{HAR PR & = AR FTK Y-, RJ5 1,6mo I 5 AR Fij A
SIS L, WK I A 42 ol B 2 3 119
JIEE DAY iz 248 R AR R0 %o 4 RRD IO B S A TN R
N, 3 PECEE TRU A 7S AT, ARSI AR AS R, 1
AR A Y, REAR DU A IR . 40 B HE A AT R
AW (1) & RN B R E RS R P =4 T K
HEE TR, FEE PR LK 8 Y
B o I A P b I B AR T A PN A A e o
IS A T AR 5 (2) &5 M 247 A B K T — 8 Ak ik
T 3 A PR R 200 T A ST X 00 L P TR 5 7 R T B, AR
LG IR, TCIE e A 27 ol s 4 348 S A 5 32 o
H, ARG 1wk B AORRIR A ) HE AR A B AE R IE AL N 9%, !
PRAR 1k 58 SR A TE B, % 18 5 AR G — M A BN B S A
T AR 43 HRRAR | A B AR Tk B A 3¢

BB A SR FH HE 4> T80 A B TR B wlis 2
XoF U TIN5 6T 1 JIEE A B 440 B 2% 55 5 e A T TR A
HIEE . Kato 251 BB 0 1 T 779 MR #5532 LASIK RJF
Sa FE PN B2 0 2 B A AR AL, R IR S Sa B AR B PN Bz 40
MK 1.2% @ T 1E 5 40 A B FE P 9 488 2% (IE F AR
A NS EC) PN B2 400 i 5 S 38 AR AR IR K2 0.6% 1)
Patel 25" ILZE T LASIK AR5 9a 11K N Sz 20 i 4 J3E (1 A5
1, 58] T AL SE SR SRinT R IR . AR ES T
WO AN RE R B PN B 4 25 %, (H AT S 350/ B P9 B2 S T 765
S AR b G DR AT A R Z SO B
WEFIOC B ST JR R B T L A i e e e
oI S S A X BT A P B T R A 7 3SR

UTAFE R | CRDIONG Tl B4 U 43 SO'C DR A7 7 s AR
(femtosecond laser in situ keratomileusis, FS—-LASIK) 1%~ ffi
WEEDETARM ERA . 7 FS-LASIK A, i %FH &
TP VE F RSO, SR 5 X 6 R A T HE A IO Y|
AT B 15 H G, 33 Fl i 9 A O AR B e L 7] 58 1Y
JaE G T AR S 75 50 A JEE PN B 40 0 ) T8 25 RN S RE P A 5
WHIE T e H R R, MR &EE Wi %k
B, FS—LASIK A& 741 (1mo ) £ 15 P9 2 20 i 25 7 48 R i
BRRE T R (R A RPN S A D RE AR 32 B i R 1a 1Y
B 7 301 P9 oA S A R A T A B PN B A 5 2 TRD I B P 2
FNUUE A0 & 43 FEAE T AR F G 45 B ]S (R T RS 1mo
FIARJG 1a i) 2R TG 2EE X, £ FS-LASIK FAR
Yo7 T DN B2 200 B P B e R AR

ASHIEGT R S A I B R A S A B B 114 7 4 R
FHICICFEARIS AR HT Y Y EERL VI BRI TS B R
AL TR RS BRGS0 50T
SRS ABIRATIAE Fe R 2H 22 18] £R RN RS R T AR
I EUR B0, Ff A il B 2H A 7S AR TR AR A 43 He TR Al &
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AJ5 Twk, Tmo I} BT AR T 3F f 42 fil B 41, (AR5 6mo
S P 2H 22 8] JHG D A 22 S, 0 PP S0 I G 42 fh 5 )l 2
XoF 6 I P B AR A i (LA A RS Mk 5 2 vl A%
WK BIER 10, B85 SR 48 e WL i B
SRR A5 £ TR A2 AL e B S T B A TS 8 5 B 5 |
AL 14 £ M5S0 e e SR AT T EIOA IR P Bz 200 Dk 2 ELED
T A 22T N e A 1 FE AR A5 31 T 5 3RAT
WSS 2518 . Munoz 55" FERF 5 FS—LASIK A %f
FF RS A B 200 6 8 52 T P 2 B, IRC TR A A B ) SR AR
Jei Va FTGIE 2 A 5 A Bz 200 0 2 88 3 2 A B2 oS AR JE A i 7
I3 FER FEARBTHE I, 234 T PR AT A2 4 T T 3 A R4 fk

I, XL AR AT S N T RE T

25 FRTR il oA TR SMILE AT & ARG 1wk, 1 6mo
FR # 5% A B2 00 D ) 2 285 0 2 AR AR B Bl 54 IERH 4R
PO T ARTE AR B 4% 1 5 50 PR JEE . =300 pum 1) 251
O P B AR B A 5 A R e, R e R B A K
SO TR S R4 o B T £ 5 P Bz 4 i A9 2 O, SMIILE J2—
TR f DT R
SE 3k
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