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Abstract

e AIM. To assess the changes of posterior corneal
elevation after small incision lenticule extraction (SMILE).
¢ METHODS ; A retrospective study was conducted on 120
patients (240 eyes) who underwent SMILE surgery with
myopia. All patients were examined with the Pentacam of
preoperation and 1d, 1wk, 1, 3, 6 and 12mo
postoperatively, respectively. We analyze the change of
the posterior corneal elevation of the apex, and the
change of mean posterior corneal elevation in the circle of
2mm, and 6mm diameter.

¢ RESULTS :Comparison among the three groups showed
that the differences of apex and 2mm circle at a different
time and between the groups were statistically significant

(apex: Fg.,. =30.09, P, <0.01; g,oup =7.29, P,,,,<0.01;
2mm circle: Fy,. =24.72, P;,.<0.01; F, =744, P, .=

0.01), and there was no statlstlcally significant difference
in interaction time and groups (apex: F,.goup = 1.69,
Pimexgroup = 0- 195 2mm circle: Fi oo = 1-81, Pimexgroup =

0.25). The difference of 6mm circle at different time points
after the operation was statistically significant ( F,,, =
18.34, P,,..<0.01), while the difference in interaction time
and groups was not statistically significant ( F,,, =2.21,

Porow=0.125 Firongroup = 134, Pinexgroup = 0-25) . In the low
and moderate myopia groups, the changes of the apex,
2mm circle and 6mm circle in the posterior corneal
elevation were statistically significant within 1mo after
surgery (P<0.05); In the high myopia group, there were
statistically significant at the apex and 2mm circle within
3mo after surgery ( P< 0.05); There was statistically
significant after surgery at 6mm circle within 1Tmo ( P<
0.05). In all cases, the difference of the posterior corneal

elevation between 1wk and 1d was negative at the apex
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and 2mm circle, after that, the difference became positive
and smaller. The reverse was true at the 6mm circle.

e CONCLUSION: Among three groups after SMILE, the
central posterior cornea was slightly backward, and the
peripheral cornea was slightly forward, the changes were
most obvious after 1wk and then returned gradually. It

means the surgery was safe, stable, precise, and
predictable.
e KEYWORDS: small incision lenticule extraction;

posterior corneal elevation; corneal stroma; myopia
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B e A PR VPR I B 280, B AT DU T 0 AR 5 AT
B S s B FE I R ) 0 BE R AR Ik TR A B
H 2R S5 TGRS AR P = A S i, DR i i A2 )
FrF, AR A Pentacam =4ENR BT 04 R & MWK
T L LA P = 41T AR SMILE /S £
AN ] X8, (R ok 0 ] 0 ) T 2 T e B 4 AR Ak K 3 B
12mo, #—UESE SMILE FAR (12 0k R I RS E 1,
I EWT
1 3 &IMAE
1.1 %% SR UM 60 58 43 M, JREE 2017 - 10/
2018-10 7EH & A R B Be IR 9624 Hh 04T SMILE F R
HIE A BGE I BOG R  TER IR (< -3.00D) (WP IR
PL(>=3.00~<-6.00D) M= I ( =-6.00D) =44
FREEHLAS R 40 491, 35 120 5] 240 AR, H A 5 61 ] 122
R, 2 59 5] 118 HR AR 1 18 ~40(F-1 24.28+3.8) #; R
BIEE 80Kk B M- 1. 50~ —10. 00( F-1J-4.79+2.01) D, FHA
B (1) BE A A TC.O BB HLEH A B FAR, I B4R
1% 18 ~ 45 4/ (2) HR 3 il B, J Ot B Y5 [l . 55 Rk 4
-1.50~-10. 00D, HAH:B A< -3.00D; (3) JE Y EEL 2a
NIESE B A1 K AE 0.50D & DL T (4) RATHR £ 10 ~
21mmHg; (5) THIERE , B 1wk DLE B 15 3wk
PLb RSB A A 3mo LA b HEBRARME. (1) BFH4E
B <18 ZEi>45 % 5 (2) A7 TERE M A S 1 R A2 114 R 35 o
S B AR TR 5 (3) X FARITRCA 1o = IR ; (4) Rl
TR B o, T AR S5 7 A% A S T SRR <280 pm, AR
5T 2 B2 Be AR 3 25 D2 23 b (2020-172) , A R Bl L
RIBF 0 T I B AERE,
1.2 /7%
1.2.1 RETHE 5 IERAEIR K 8GR 5600k 2
X1 . Pentacam IR F 5 7B 6 25 A IR IS AU AG 2

1.2 2 FRAERRGRIE i PR F—AFA
EEIRSE, (HH VisuMax 4 CENEOL R G AT F AR fkop
REEE Ty 130n], A JBE 0 J5 B2 3552 24 100 ~ 120pm , A 4] 1
2mm , Fé R B TR R AL T 280um, A IA R 5
AV 5 A7, 42 T P MR R A1 41 375 15 I 2 T R i % 1o %
SN oy B O B A, RIS T 0.5% AR
FRUD BRI AN 0. 19 J5K e T IR 5 R
1.2.3 Pentacam IRET T MR LG E R MBI R
8mm X I A Fe 1A BRI ( best fit sphere , BFS) | ¥ 5 R fif
BFS Jylal—Z: fi) . 76 MR DB bE S0 g 19 0 . AR T
1, (posterior central elevation, PCE) | LA BET0 iy Hols 2.,
6mm F 42 [F] .0 [ [ 2R 4 0°,45°,90° 135°180°,225°
270° 315° T4 B4 8 AR, 3 17 AR, TR 2mm 3
PR AR Je X, 6mm PR A R 0 IX e A& o
SR T e B J5 OV S4B Sy s Xl A Y- ) )5 3R
TR B8 RS AR AT I [B) B 220, 5 AR 7 ) 5EJs 3R T
W%, A R G R, B 0 TARATFMAR G 1d,
1wk,1.3.6.12mo #47 Pentacam il .

it # o R G2 4RF SPSS 25. 0 #E A7 Hcdis b
R H Kolmogorov—Smirnov AT IES M R 56
ESS AR GERER F a2 SEAT R ; I ] 5 42 00
T3 22 53 W P35 = 2H 1) AR 5 AN [ei] BRF ] 652 J5E s 4 T g 5 728
b, 2 1B AT PSS [T (] PR LR ) LSD—¢ k3, LA
P<0.05 HZERAGI L,
2R
21 ZHBERT—MBER  RIARATERER G T 55
2, % =B E ARFTHORUEL, BRI ARHTHIR AN H AR %
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22ZHBREAEMERARERESELE —4
A A ETOUA , 2mm 5 A 5 I 3 10T 8 2 A AR S5 AN (] B[]
AR, WA 2H B 22 A GE A (TR Fyyy =
30. 09, Py <0. 015 F = 7. 29, Py i <0. 015 2mm 3, F,y, =
24.72,P 1y <0. 015 F = 7. 44 Py = 0. 01) 111 20 [R] x B 1]
S IG TS (DU F g = 1. 65, Py = 0. 153
2mm 32y = 1. 81, Py = 0.25) o =41 H 6mm
A B 2R 18 v B AR R S5 AN TR B T i LU B ) 25 S 46
AR S (F gy = 18. 34, Py, <0. 01) | 10 2 1] K2 41 18] x B[]
ZEFIGET T L (Fayg = 2.2, Py = 0125 Fiyppgyy =
1. 34, Py = 0. 25) , W3 2~4,

P55 HEEMRALE, ZREIEHIT¥FE X (P<
0.05) , PR M M L Al 22 R G 8 L(P>
0.05) ;7EAR G 3.6, 12mo B2 3T M4 5 v B8 3T #4122 57
AGHFREL(P<0.05) , 175w BE T M40 22 5w TE G it
B (P>0.05) ,F B W4l 5 s B i 4 25 R R4
X (P>0.05), 2mm 3 RS 2 mm EAE ARG 1d, 1,
3mo FEEITMA S A 2 7A G 2E 8 L (P<
0.05) , FEETMAE L M4 2R LRI #8 L(P>
0.05) ; 7EARJG 1wk BEEMWA S mEEWNHZERAE
GTEE L (P<0.05) , LA S Ein A 22 7 A
GiitoE i X (P<0.05) s RJG 6. 12mo = £H 2 [a] 9 P§ Ho 4,
ZFTG IR L (P>0.05) .
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*1 ZHEHREE SMILE RET—R1E R x*s
G| (X)) BREE(D) H48 (D) SE(D) TOP ( mmHg)
BT 24.39+3.93 -2.23+0. 48 -0. 63+0. 53 -2.5520. 34 15. 46x2.70
Hh TR 24.33+3.83 -4.35+0. 80 -0. 82+0. 64 -4. 68+0. 76 15.42+2. 69
Peicplin ) REl 24.13+3. 69 -6.71+0. 98 -0.92+0.79 -7.14+0.93 16.08+2. 33
t 0. 44 36. 80 41.33 -1.55
P 0. 66 <0.01 <0.01 0.12

TE T <-3.00D ; TR : >—3.00~ <—6.00D; & BT AL : =-6.00D

*®2 ZHABEAEAAREAMSAREROSETH (X£S,pum)
21 5 VSERT! ARG 1wk ARJG 1mo ARJ5 3mo A5 6mo AR5 12mo
BRI 1.51+2.27 0.29+2. 88 1.09+1. 84 1.49+2. 64 1.75+2.37 1.91+2. 64
LRbi S liw Yk 0.18+2. 11 -0.86+2. 08 -0.05£2. 46 0.64x2.48 0.91+2.33 0.93+2.26
e BT L2 -0.03+2.20 -0.94%2.59 0.01%2.35 0.75+2. 08 1.16£2. 10 1.31£1.97

B REREAL . <-3.00D; HEEIE A . >-3.00~ <—6.00D; = B . =-6.00D,

#*3 ZHBEREAERE2mm RABEERESETHL (X£S, um)
25 SERL! ARG 1wk ARJG 1mo ARJ5G 3mo AJG 6mo ARG 12mo
Lzl e 1.29+1. 41 0.76+1.49 1.53+1.39 1.71+1.52 1.75+1. 61 1.77+2.20
Ll liw K 0.78+1.19 0.26+1.34 0.89+1.25 1.15£1. 66 1.27£1.87 1.28+2.07
5 B LA 0.43+1.46 -0.32%1.72 0.47+1. 60 1.03+1.47 1.25+1.57 1.32£1.79

L REEEIL . < -3.00D; H B . >-3.00~ <—6.00D ; B L. =-6.00D,

x4 ZHEBEREAERE emm HTAEERESETHL (X£S, um)
21 5 SERD! ARG 1wk ARJG 1mo ARJG 3mo AJG 6mo ARG 12mo
R -4.03+2.97 -3.26+2. 04 -4.16+2.26 -4.24+2.21 -4.38+2.11 -4.50+2.52
b Sl K | -4.12+2.19 -3.29+2.95 —4.90+2.71 -5.06+2.26 -5.08+1.91 -5.12+2.35
1 B A -4.31+2.05 -3.57+2. 34 —4.54+2. 41 —4.84+2.27 -5.10+1. 82 -5.42+1.39

LRI . < -3.00D; P . >-3.00~ <—6.00D ; 5 B . =-6.00D,

*k5 HERMNAESMLE RFREERASETLERL

(XS, um)

NELNE] T 5, 2mm ¥ 6mm ¥
AJE 1d 1.51+2.27 1.29+1.41  -4.03+2.97
RJE 1wk 0.29+2. 88 0.76+1.49  —-3.26+2.04
P <0.01 0.04 0.04
AJF 1wk 0.29+2. 88 0.76+1.49  —3.26x2.04
AJG 1mo 1.09+1. 84 1.53+1.39  -4.16+2.26
P 0.04 <0.01 0.02
AJG 1mo 1.09+1. 84 1.53£1.39  -4.16£2.26
AJ& 3mo 1.49+2. 64 1.71+£1.52  —4.24+2.21
P 0.31 0.51 0. 83
AJ5 3mo 1.49+2. 64 1.71£1.52  -4.24+2.21
A J& 6mo 1.75+2.37 1.75+1.61  —4.38+2.11
P 0.50 0. 86 0.71
ARJG 6mo 1.75+2.37 1.75+1. 61 -4.38+2. 11
AJG 12mo 1.91£2. 64 1.77+£2.20  —4.50+2.52
P 0. 68 0.96 0.76

2.3 SMILE RE&ENHEMBIF B R ARARXEERE
BEZL B PEEWAHATUL 2mm 3 6mm ARG
Tmo AAH QI 1] 153 A 5% i 2 T g B AL AL LU AR, 22 S 499 A 58
HEE X (P<0.05), mEIE AT A 2mm 3 7E AR5
3mo PAAHAT I ] Ff RIS R AL LU AR, 22 S A e i
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B (P<0.05) ;6mm FFEARJG 1mo PSR ] 25 A 55
T A, Z R A G E L (P<0.05), =
A, TS S 2mm RARJE 1wk FIRJE 1d 2 R 17,
PR I B RS R TR RS 5 2 S5 22 (28 E HLAE AR /N, Bl
W15 R TG R I 2 W T R FPRESKE . 6mm FF
RJG 1wk FIARJG 1d 226 R 1E , LA G RIHEE ; 25
ZEMEAR T ELAB AR /I $6 R i 00 £ JE S 3R H 8 9 5+ 1a) R i
WE, W& S5~7,
3itit

SMILE 15— Fh 4387 1 J 6 F R, TG /B,
ARYTE RN AR, FERT R, B, X A A6 L ot 20 2 Y
VIEIH ST 5] KEHE, 5 HE A B E G TR i, TR
FANEAS I BUE W 2R S50 B S8 B M A A A BR80T
fikfa e oy i ELAT B R AL HRTE R AN E G
FIEFARMNER ., FARBAER L 20 AR U1 R
PP HEME AR T GRS 188 e M LA B e 28R iy ml it
PRI IR BE A T8 S Foe A o DR R R B s 3R v
ZHRANASE TP, A WA I TF AR EBAES A &
PR, EAZ AT MR LS Z o R 0y 2w, By LU IR
e A W AT Pentacam A 15 J5 2 1T e (R T R
WIRTRE Y F BE™ 3k B0 I R R 40 A RS0 e A= 107  EAb
— S A Sy, A IR TR G AT DA E R A R
T 150 B B AR A A PTAk T AR A B 1A B85 2 1T T 285 1) 4 O
P, [ At o] LA S0 R 35 85 A S 3 B YR A B 5K A
& A Pentacam R AT 434 4338 b o HR 5 A9 e e
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*6 HEEMAESMILE REREERESEZTLER

(X%S, pum)

AR S B[] lig=t 2mm 7 6mm
NERE! 0.18+2.11 0.78+1. 19 -4.12+2.19
ARJG 1wk -0.86+2. 08 0.26+1.34 -3.29+2.95
P <0.01 0.04 0.03
ARJF 1wk —-0.86+2. 08 0.26+1.34 -3.29+2.95
ARJ5 1mo -0.05+2. 46 0.89+1.25 -4.90+2.71
P 0.03 0.01 <0.01
AJF Imo -0.05+2. 46 0.89+1.25 -4.90+2.71
ARJ5 3mo 0.64+2.48 1.15+1. 66 -5.06+2.26
P 0. 06 0.31 0.67
ARJG 3mo 0.64+2. 48 1.15+1. 66 -5.06%2.26
ARJG 6mo 0.91+2.33 1.27+1. 87 -5.08+1.91
P 0.45 0. 64 0.96
ARJG 6mo 0.91+2.33 1.27+1. 87 -5.08+1.91
ARJ5 12mo 0.93+2.26 1.28+2.07 -5.12+2.35
P 0.97 0.95 0.91

x7 BEEMASMLE RERERREASEZHERL

(X%, um)

NELE] o o 2mm ¥ 6mm ¥
AJF 1d -0.03£2.20  0.43+1.46  -4.31%2.05
ARJE 1wk -0.94+2.59  -0.32+1.72 -3.57+2.34
P 0.01 <0.01 0.03
ARG 1wk -0.94+2.59  -0.32+1.72 -3.57+2.34
AJ& Imo 0.01£2.35 0.47+1.60  —4.54+2.41
P <0.01 <0.01 <0.01
AJ5 1mo 0.01+2.35 0.47+1.60  —4.54+2.41
AJG 3mo 0.75+2.08 1.03+1.47  —4.84+2.27
P 0. 04 0.03 0.36
AJG 3mo 0.75+2.08 1.03+1.47 —4.84+2.27
AJG 6mo 1.16+2. 10 1.25+1.57  -5.10+1.82
P 0.24 0.38 0.43
AJG 6mo 1.16£2. 10 1.25+1.57  -5.10+1.82
AR5 12mo 1.31£1.97 1.32+¢1.79  -5.42+1.39
P 0.67 0. 80 0.34

FARL, MBI Sk i A RIS 9 10 ) v B R VR B R L
BABRAHCSEL, IR 8GR S5 e Y PE A i B 22
RN T A2 A S5 300 A 4 I T [ER] y F  1 of 2
FRZ—",

ARFIFRER BRI A B H SMILE A J5 .40 # 5 b
X I (T A 2mm B J5 R, A X5 (6mm
W) G RE TR, Z 5 B2 810 AR HT A B K, B
T, X5 TRITAE" X SMILE AR J5 B A2 L
HIBFFEAE RREARE . ABABEFELHIE I T ARJE 1wk B9 BE
i, R B A IS 26 T )5 B BT S B i K, Z 5 2212 1)
ARFPRASWKE , 5 T AR X RO R e 2 1 34
SRR A B S R (femtoseeond laser assisted laser in situ
keratomileusis , FS—LASIK ) FI Al # 7 JZ F 4> T 3806 /1

PBEEER (sub—Bowman keratomileusis , SBK) AR Ji B3] # I5 Ji5
RIS ZBAHAT . A DTk g 5 B AT HR N R 2 B AH
XTHT RPN g o R SCAR S 5 R S AR b3z HsY
MR e AR IR 2 22 R e RIS A R I v ) i D
R AR 2 HES LU TR R T AR AR 2 AR A B
KEGHCsK IR BE A 15, AL, i # B o b e
A S, B R AWM 5 9Kk 77, Randleman %
I Dawson 25 A5 BIUE S T £ 5 A 35 5 Bt 5k 7 5 B
SRR ) T LR 2R 5 BB 2 U . SMILE 76 5T )2 43
B R R R RAE B, TR Ak SRS 2 IR B
TRE AL B SR AR 4, B AA 2mm 1 E, B LL A
JEELE W) ) 2 B A B A SE R, A IRk g 5 FE AN M T B 1
W5, 2 LAY IR N VR, B s 2 5 1 R s R T
FEA X 5AREEST 2H SMILE AR FA 5 2% 1 & 3
O XTI AR —3, 2 TR X EREME, 7T
RE 57 AR UL e A JE R 7K i 5 S5 1A S 1 MR K | 1] R
ARG S 52 K5 8 i R J5T e Jir 41 4 7k ) AR G
HEFERE D BT A F S SMILE RS 1wk B o
e AR LUK M, B I 2F A S5 SLAHR S, A B2 8] 551 M
FY IR AR JS Tmo B A B B LT3R |, B I 2F 4 HES L
BAEST MBI E . Wei 57 S L HAWIES TR 1d
I, £ R %) e D 2T AE O B 1 4, Twke ) W58 3] 5T 22 1Y
WHERBR, Z LR EG  X SERATARE 1wk B
P 5 F G R K ARG Tmo #4 T 1) A R A7 B R &2 1Y 45
WHYIE . ARJFH I omm M RS R 2B HATHE,
HED T G R A rh e XS R A RS B 51 & T8 5 R
TEJ7% E AR A O ) T s m# gl S5 IR R T
AR XA TRIT A g rh itk — 245 8] TIESE
ARJG Twk FA S 210 8 30 XA 5 b e X5 B 1438 3 i
KA, Ry DB ] 85, 22 I B A6 £ 158 2H 2K i 28 3 1R %
HABSE A, Ja 2wk J =8 Bl ik 258 iy 14, B 5 80
J 2 T2 ) AR ARSI f e al WL SMILE AR e g
DX Ji 21 X B i 3 TR R 28 % A A8 Al ) e 3t 2 s B8 — il
SR G B I AR H AL B KA e B S A I LR 1k
(- R R S 22 AT BEAFAE— i BE X, Baek %A
FIESCTF ARG KA AR 5K B4 5 R T A R85 A e
A A Z 0 ALY 5, Wang Il RAF 5%
BRI, AR T A AR R BT R TR BE <250 B, & AR PR
PEAR G 9 0 AU B TR AR S5 A1 AT 5K A R AN A 23 3 3L
IR £ B 1) & A=, T EL AT B AR S R T R e 8 S PR
FA T 2k = 20 Z )R LG A AT, 2% 2005 7] J 3 T g 2 Bl ) ]
ARG IEA AT [R], By T AR B rp e X R 22T H|
DX, RIS DG BEASR] A v ) ) 5 o JE P AN [ 5t X
B = LB G it 25 5 (P<0.05) 5 Ji 3 X T HI 45
A % S RS T8I e BE S I /0 2 R) LR TG A 22
S (P>0.05) . B PR IE AR IS A S 3% 10w AR Ak
TRV, B A RO 4R A A TR B
AR S5 T A R I PR VR 5 0 e A A A e
[l M A DA Ay I o A T L A 1 v, T T Al
P12 2 | FS-LASIK F SBK A J5 1 5 2 1f = & 22
(B AR AR, XoF A B2 I 2% TR 25 799 52 ik K, Joir LA OK 1 2
B ETEEEOCT R, 54N v IS 0 & i
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