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Abstract

¢ AIM: To compare the short-term and long-term effects
of sub - Bowmans keratomileusis ( SBK), femtosecond
laser SBK ( FS - SBK) and small incision lenticule
extraction ( SMILE ) treatments on corneal endothelial
cells density (ECD) in myopia.

¢ METHODS: Thirty-four myopia patients (34 eyes) were
performed with SBK, and 41 patients ( 41 eyes)
underwent FS - SBK, 49 patients (49 eyes) underwent
SMILE. The corneal endothelial cells, in terms of central
corneal ECD, the coefficient of variation (CV) and the
percentage of hexagonal endothelial cells, were measured
by non-contact corneal endothelial microscope ( Topcon
SP-1P ) at 1wk and 1a preoperative, and postoperative,
separately.

¢ RESULTS: There were no significant differences in the
visual acuity and diopter among three groups at
preoperative, 1wk and at 1a postoperative, separately (all
P>0.05). The central corneal ECDs statistically decreased
at 1wk postoperative in three groups, compared to
preoperatively (all P<0.01), while the ECDs recovered at
1a postoperative. The changes of CVs and the percentage
of hexagonal endothelial cells at 1wk, 1a after operation
were not statistically significantly different compared with
preoperative results in the three groups (all P>0.05).The
differences of ECD, CVs, and the percentage of hexagonal
endothelial cells among three groups at preoperatively
and postoperatively were not statistically significant (all
P>0.05).

¢ CONCLUSION:; The SBK, FS-SBK and SMILE used to
treat myopia were safe for the corneal endothelium. The
central corneal ECDs decreased slightly at early period
after operation, and recovered 1a later in all groups. The
CVs and percentages of hexagonal endothelial cells in
three groups do not change at short-term and long-term
postoperatively. The differences of ECD, CVs, and the
percentage of hexagonal endothelial cells among three
groups were not found at postoperative.
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®1 ZARFERER xXEs
Eibi]| IR % GRHED) MRSE(D) CCT( pum) iR (mmHg) RST(pum)
SBK 41 34 24. 14x4. 35 -5.25x1.23 530. 60+21. 77 17.37+2. 15 316.92+28. 17
FS-SBK 41 41 26.01x6. 22 -5.19+2.41 521.91+34.33 16.43+2. 01 313. 16£22. 63
SMILE 41 49 24.75+4.31 -4.99+2. 06 529. 67+27. 04 16. 88+2. 72 308. 59+26. 32
F 1.179 1.780 0.936 0.311 0.901
P 0.305 0. 154 0.389 0.704 0. 486

AT ISP Bz AR 1) 52 ) 2 AN TR &8 A 0 FE AR b
Z— . BRI R 32 30000 A R G AR A B S A AR
JZ T IR R 2R E A>T O6 A R R (sub -
Bowman’s keratomileusis, SBK) ; & F0# 5¢ il /F #8 35 £ Ak
AR T T A ] S RO /N A i
Jo 37555 B R ('small incision lenticule extraction ,SMILE ) VN
S 1 R R T A S B R A, DR LG S5 e ki T A
ARSI K AE . AWFFE R SP— 1P B 422 fik £ 55 P B2
U BE LXT EL A S 22 0 il e B SBK (LA F T #% SBK) |
RANHOLHIE R SBK (FS-SBK) & SMILE F-AR = ff R 5
Xof g S P R 200 B B B e s ), B E AN T
IBSE il BN

1.1 3% 3%F 2016-07/2017-02 FF B2 17 A I 6 T
AR HAETE ARG K WIS BT, AR RS 2 HEBR v
Oy T/ KA TR EE SUEAN ;7% B30 IR A1 50 | T ) HR
T AME AT AR IR R T 20mmHg | H ARG K R 5
g o HE P A IE b TR 1R 3% B AT S 5 £ AR S BT A 52
AR BB T AR R ARSI RIE I AR 5,
RS AT & H B, BB RA KA, 5B IR 61T
WMEL, 34 1 34 IR1T SBK AR, 55 15 1] 15 IR, Zc 19 4] 19
MR AR 18 ~ 34 27 RATZE 5K Bi FF ( manifest refraction
spherical equivalent, MRSE) —2. 65~ —8. 75D ;41 #i 41 IR 17
FS-SBK A, % 21 il 21 HE , 2% 20 ] 20 HR , 4% 18 ~40 %,
MRSE: -2. 50~ =9. 25D ;49 ] 49 IR 17 SMILE K, 5 26 i
26 HR 4 23 ] 23 HR, i 18 ~41 %, MRSE: - 1. 50 ~
-8. 50D ; I Z AR E By TR 4 fA I E )& (residual stromal
thickness, RST) ¥J #8 i 270pum, = 4 & & K 8 4F &5 .
MRSE . H Yt £f I JE£ i ( central corneal thickness, CCT) | HR
JE ) RST 2R geit 2 L (P>0.05,%K 1), A5
i I P B B R 2 A

1.2 /7%

1.2.1 FRAZE ARuT2d ¥HNH 3g/L £ E R 2T
R, T A AR R o R — v 46 2 & B R 7E 26 1h R I T
(4g/L Fh AR IR ) ¥ FE BRbr EBRAE S8 1, AR
JEYI ] 3g/L 22 B D R IR W, K 4 Wk, 3t 4wk
e/ LK e ik IRV, FH 25 0 23 DA B R 4 TR RS 3 ] 38 0
1IR3t dwk; 1g/L BEIEPRENTEIRE , B K 4 K, 2L 4wk,
1.2.2 SBK FARAE K F MEL-80 /TG, i FH
SBK [ M A i T] , — WPk OUP 13k 75 F 5 v ke A 3%
A7 T BN 04 £7 B ( 42 8. Smm JEFE 90um) |, e RS
ZEHR , BHA A O, I B o T 3O3R R BT TR TR T R O
JEE U AR BT VT I 4% 5. 8~6.2(6.14+0. 40) mm, 5¢
G AN AR IR T A SR v MR XA

1.2.3 FS-SBK FARA KM VisuMax CFMEOEAL, Hide
500kHz , &€ fA AR 110pum, W B 42 7.9 ~ 8. Smm, 7
i F EJ7, 5 4mm, 43[F) SBK AR,
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1.2.4 SMILE FARA KM VisuMax CEMEOIGAL, 4%
500kHz, % % £ i 08 5 B 120pwm, AR 7.5~7.7(7.52+
0.12) mm, iEE HA 6.0~6.7(6.29+0.36) mm, 1% 51
S 900, VI E 140°, T8 2. Omm, RFMEEOGDIHIR
L ZAEA S 5 — WP To TR il T A 5, 52 i RAMEOE D
HIJE A7 20 0 Bh 35 0 328 55 AU 1 r U | 7 kR v
FARBESE )2 1]
1.2.5MBHE
1.2.5. 1 FRYEME AKJ5 Iwk~ la JE17 Bl 75K A #
ARAR S0 AEHE fh =CHE H 3 HR 2 /5715 OCT ( visante ) 0 42
rh o JRRE B BT I G A A IR T L R R 98O e A
JIR I R0 ( ATALAS)
1.2.5. 2 AR ERE R SP-1P AR fil f I8 P i
A R AR AT ARG Twk, La H Je £ JIE P B 20 i 25 )3
(endothelial cell density, ECD) | N 7 41 Jitg i AR %) 28 5 R %R
(coefficient of variation, CV) 7N TE N B2 0 & 43 e, &
TR 4 H shiEat, Ry BRIE A DU 245 5 i o] 5 1 | 4 R 3 252
£ 3 Y, 3 BB 5 Fe 1 W L 7S A R P Bz 40 i = 100 4>
PIZE AT AT, A A N 0 3 Be A 4 e [R]—
PR R N B 58 e, ARG B ECD R H T 812 At
BULECD, = [ 14 (t,xk,/n, ) 1/[ 1+ (t,xk,/n, ) ] XECD
(ECD,: RJ5592F5 ECD,ECD, . RJ5 ECD W18, t, . RHijH?
JEAAREREE v, AR Je A BRI EE K« AT A B R 1
MRk, ARJE MAEERTRE I3 0, ARBEETE 5L 1. 376)
BeiteE o i R Ge it 2 5 F SPSS22. 0 X 4l i 17
Gtk LA L, xxs FoR ,Unujj LA LogMAR EN s
K K=S K 505000 2 75 IR IE 2500 7 5 2 AR R AR SR 19
PN B 20 AR P i A T S 5 1 T 2 0 A, i — 2L
WL R ] LSD -t ¥ 36, DL P<0.05 N 22 % H S it 2%
2HER
21 FREZEEAMARERESTLE g & FRIA ,
AR rh ROR 5 ¥ T 165 M1 0 9F KhE & . RJG 1wk, SBK
2 \FS-SBK 41 Jz SMILE £H # iR 4L J1 43 51 A - 0. 034 +
0. 072 .-0. 026+0. 066 .~0. 045+0. 070, 2% F TS 1 5 X
(F=1.089,P=0.340) ; RJ5 la, = HHR W F1 5 51 K
-0. 040+0. 056 ,—0. 021+0. 057 . —0. 054 £0. 043, % F T 5
HE L (F=2.003,P=0.181), ARJF 1wk, =41 MRSE
3 H=0.17£0.39 . -0.13+£0.25 . -0.10+0. 58D, Z 7T
Gt FE L (F=1.037,P=0.346) ; RJ5 1a, =41 MRSE
3R -0.26+0. 63 ,—0.21+0.57 . —0.32+0.49D, 2% % T
GiitepE L (F=1.903,P=0.177)
2.2 FARE A K 4 R i 25 3R
2.2.1 FREFHRMAEECD Xk ARJF 1wk =4k
FARSE ECD 4350 LUARTT AR5 1a 8525, 22 5394 B E450
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x2 ZHARBXFAEEFRAME ECD L&

(X£s,4~/mm”)

2050 IR %% ARHIT RJG 1wk NERE

SBK 41 34 3012. 32+274. 08 2850. 35+319. 99 3005. 47+346. 78
FS-SBK 1 41 2969. 55+325. 61 2795. 48+393. 39 2953.72+392. 41

SMILE 4 49 2990. 32+227. 46 2829. 63+208. 00 2930. 66+243. 81

F Fog =922. 305 Fy=1.356 F gy = 5- 532

P Py <0. 01 Py =0. 160 Py =0- 001

®3 ZARBEXFATEFRAEENREAMERN CV LR (X£S,%)

21 51 IR%L A ARG 1wk ARJE 1a

SBK 41 34 29.23+2. 34 28.00+3.73 30. 54%5. 19

FS-SBK #H 41 30. 81+3.98 28.77+4.71 29.13+3.53

SMILE 40 49 30. 62+3. 94 29.59+4. 06 29.16+5.72

F F oy =0. 662 Fuyy =0. 820 F g =3- 171

P Py =0.494 Py =0. 444 Py = 0. 021

x4 ABEEXFARUEPRAEANBHAEMABEHLE (XS %)

20 531 AR%L AHif RJE 1wk ARfg 1a

SBK 4 34 61.00+7. 85 61.85+10. 37 57.92+11.28

FS—-SBK 41 41 58.58+10. 57 57.10+8. 21 55.32+7. 44

SMILE #H 49 59.38+7. 02 58.32+9. 09 57.38+10. 56

F Foyy=2.971 Fyiy=0.793 Fogienin = 0. 479

P Py =0. 054 Py =0. 456 Py = 0. 751

2B L (P<0.01) 3 RJG 1a =41 Je /1 i ECD XF Ho AR
MR EF TG F B L (P =0.612 Py, =0.270,
PSMIIE:O' 094) ;*ﬁﬁ\*}a 1wk, la = 2 [H] qjg%ﬁlﬂﬁ ECD
3% 22 TR G T 2E R L (P>0.05) , W& 2,

222 FARBIGHFRABENEHAM CV 3FLL  Ruj AR
Ji A Bl S ) A5, =2 ) r o £ RS P R At M T R CV 45
Foks, 23 G2 L (P>0.05) s ARV, R i KA
Jo & BT ]SS A5 R L, 25 R RS L (P>0.05) ,
W3,
22.3FARBIEHRRABBENBEANEAME S LLITLE
AR B A S5 45 BE DT B 18] 55, , = 26 fa] v g S 208 P Bz 4
L oy Ee s SR A, 22 RS THEE L (P>0.05) ; AN A4
W, AR BT R S5 A B I ] 5 25 SR A, 2 R RS E
X (P>0.05), 03 4,

3itit

AT AR B 0 &R, TR R I
PR, R I Y6 FAR A 205 A4 A A2 0 i
A SBK, WRMEOE Hl e 19 SBK L) M 4> K P SMILE F AR,
e R R A 8 Tl A, A e Pk | e 4 BT o o
B A BB 7T B R e T SMILE FoR A 6
PRSI S o5 B T A SO O A0 O R I PR b
FZH %

15 PN Rz A O A R B 2 e AR RE ), B
FBAE T2 G- RF A RSB WY T AR R DR 5 58 2 9 KR
A AN A R ST AR T £ RS P Bz 40 A 5 i 6] P 412
A RGE 8 = FPAS [ AR T 20 PR 20 B i () % L AT Y
ML, ERIGZEBESE & B LASIK AR5 £ 5 P Bz 20 it
BT A B PN B 00 ST 4 00 i e AR AR S R B S AR A

JRE 4 Ll AR F AR LA I (R A A B SR R,
LASIK A J FLHH 25 G 20 1B P e 200 i) 8 S R 80 s
Kamiya 25" ¥ 7 38 € B0 30 1% B2 B H R ( femtosecond
lenticule extraction, FLEX) J5 £ B8 N Bz 40 Mg & 2¢ . X1l f
VOIS SBK AR 1wk ~ La, £ 55 P J2 40 0 28 5 5 AR i G
AH & i , Kingler AN RE 1 HRAT K ANEOGHIAE LASIK A ,
FIMRATAILAE ] 3 LASIK AR 8 H #1735 5a BIBE DT,
RS S 55 PA) B M 0 2% 32 55 R i 6 L T8 W I R s X T
SMILE FA , [ N 447 #5527 & B SMILE A X £ 5
VA B 200 2 R A s P Y 5

£ R 6T AR rh & Sl B AR 2T B8 T B0 IR N B 28
AR SRR R AR R P SBK FAR LG —
YR I TR BRI 5 — R AL A7 AR S22 0 i A A PR —
UHE S TIO6HH ; FS—LASIK T AR W A — Yk J& i 67 7R %
Gl WA BRI FUZ 8] 73 B — O CRP IO 4 18 F1— Ui
S FHOCHHE ; M SMILE T AR A — YA X 45K B 8] 14 1
FEMZH] A5 BERE A RE )] B 2 20 5RO
FHE DA R i P o J22 () As 5 109 8 AR 454 30 |
XF AR R IR 22 ) HOR ih 35 ST (E 3B 5 T 34 m
— 10~ 15pwm AYJREJEE AR i 7 B ER A | IXFE X SBK AR
i RFMEOLAE B i LASIK R SMILE A H1 43 55 1 £y IR
BT PR 5 N 4 0 0 JE PN R T 5 L SBKC Y 67 S T 51
T FS—SBK J SMILE , Blifs b AN [l A 200 1 5 P 2 1) 5 )
A AN]SR S 5T A T P B 20 DD RE X LR T
TFZ TR 2 BA TSI L, PR A I B 40
Uit & S0 ECD MUES =485 (CV RoNHIE N Ez
A E Stk B ARBF ST SP- 1P |2 Mk £ B P B2 1k
BOULEEXS 1 =il PR 3 U %) A I O TR 5 o A i
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N Kz AR A TR F AR (R A8 4k, SP— 1P Al 42 fih £ 58 P B f £
Bk 4 A s B R A e, A M R A A
IR R B R S T AR 5 A RS FE R T % 16T e ' T Y
AR R IR T I A A S PN B AR RS A ECD B2 R
HEAHIESE TP MR G fA B ECD BF, SR A TR IE 2 303
FLSHY ECD A, BRI 87 1 2 W 1A 5 # I PN 2
YA CV 7SI N K A1 E 53 Eb B 1153 B AS AO8 £
I PR B2 40 R /N T N 7 BE AR IE

ARG, —HZARERGE RS T R, B
A ZARETCHF I W IF R, ARG Twk, =20 v o ff i
ECD ¥4 B />, SBK AL E AR 2 5. 38% ; FS—-SBK 41
AT 5. 86% , SMILE L3 A ik /> 5. 37% , {H AR
ZH 2R ARG 1a, =4 A I8 BECD 0T 5
I (A AR i IR ARG, (H 22 53 TCGe 1T 3 5, v B S5 A I
J 0 Bt A % 8 1 SR D 1 A B AR AR G, A IS R
B, A P B A0 A AR AT A O 0 A Bk

FARRPN B2 AT A5 A FE b AE — e R 1 R T g
K A A D RE , H B8 AR FA RS R 20 B TR GV A
NILTE AN E A b, AR 2 ) B ULER T B P iz 4 I 2
A S5 R AN R A R G F AR AR S B (1wk)
KARXHH I (1a) , A e A RSN B2 4R TR RS CV RIS S TE 4
i E A H AR AT 26 B AR AR i L AR AR [E] A BE T
Afi], SBK 4\ FS—SBK £ }% SMILE £H [i] v g £ 5 P Bz 24
MR CV RIS I8 4 M G 43 L 285 SR 0 i 2251,

ARG i AT 2 Ry BR 2 (1) — Mok U, A1 1 JIEE I B2
M ECD JA i o gt EUBRIA I LAY AR R D TR
XF FR R e UT 2 2 B 22, R R AR X8 L A B e e R
A BB PN B2 TR T A BF 5% rh (SO e 40 B 1 AR R R o Py R A
if, VA W5 SR 30 S PN B2 200 i, T DA sz WL R A o Y Bz
LR R B 5 (2) PR32 R 5 B DA AR ], R
I A BIREAS 1t Qi /D | 245 30 8 R 1 V) 1) sh A A8 fh 45
R AT Z AR AR 5 (3) A ST R WL EE I R i i
La, XA J5 TEA H0 9 £ B P 1 200 A e = 58l 4

ZE LTk, =Rl R G F R S5 B e R ECD
REEREAR, 1a J5 AWK 2 ARG K 5 M A S5 F 1 S %
I3 e e A PN B2 20 M T AR OV RN IR AN 43 e G
B sE R, AR TR Ty O] e e o R DY Bz A HL A
W02 4k BT T4 £ I ECD FIE 25 2 10 52 i 18 7 52
TRAEAS R TR IS 5%
Bg . 2 O BAS B i G TR AN R | A 4T A A
AR OGRS S R B D T R A N B S B A L X
Giit2Ee S,
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