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Abstract

e AIM. To compare the changes in corneal densitometry
after small incision lenticule extraction ( SMILE) and
femtosecond laser in situ keratomileusis (FS-LASIK) and
investigate the effect of corneal interface haze on vision
after SMILE.

e METHODS: Prospective cohort study. A total of 93
patients (186 eyes) who were scheduled to undergo
refractive surgery at the Ophthalmic Refractive Surgery
Center of the Affiliated Hospital of Nantong University
from May 2020 to October 2021 were included in the
study, and there were 48 patients (96 eyes) in the SMILE
group and 45 patients (90 eyes) in the FS-LASIK group.
The changes in corneal densitometry, spherical equivalent
(SE), and uncorrected visual acuity ( UCVA) were
observed and compared between the two groups before
and at 1d, 1wk, 1, 3 and 6mo after surgery.

¢ RESULTS: The 93 patients all successfully completed the
surgery, and there were no related complications during
and after the surgery, and there were no lost cases. The
UCVA of FS-LASIK group was 0.044+0.064 and -0.001+
0.065 respectively at 1d and 1wk after surgery, which was
better than that of SMILE group (0.102+0.077 and 0.023+
0.064; all P<0.05). There was no statistical difference in
the SE between the two groups at the postoperative
follow-ups (P>0.05). The corneal densitometry values at
0-2 and 2-6 mm from corneal vertex and total corneal
densitometry at 1d postoperatively in the FS-LASIK group
were 18.0 (17.5, 18.6), 16.2 (15.6, 16.7) and 16.7 (16.1,
17.3), which were lower than those of SMILE group [ 18.6



Int Eye Sci, Vol.23, No.6 Jun. 2023 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email :1JO.2000@ 163.com

(18.1,19.3), 16.8 (16.4, 17.4), 17.2 (16.6, 17.8) ] (all P<
0.05); The corneal densitometry values at 0-2 and 2 -
6 mm from corneal vertex and total corneal densitometry
at 1wk postoperatively in the FS-LASIK group were 17.2
(16.7, 17.6), 15.5 (15.0, 15.9) and 15.9 (15.3, 16.7), which
were lower than those of SMILE group [17.6 (17.1, 18.3),
16.0 (15.6, 16.5), 16.6 (15.9, 17.1) ] (all P<0.05).

e CONCLUSIONS: The transient interface haze after
SMILE is responsible for the early higher corneal
densitometry than FS - LASIK. The presence of interface
haze is probably a factor for the quality of vision.

e KEYWORDS: small incision lenticule extraction
(SMILE) ; femtosecond laser in situ keratomileusis ( FS-
LASIK) ; corneal densitometry; interface haze
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H T EMEOE A IR A = RAREOE /D A
FL T A B I H R (small incision lenticule extraction, SMILE)
55RO Bl B R Y TR 1 O A IR RO R
(femtosecond laser in situ keratomileusis , FS—LASIK) &5 77
e/ T R R N = W B o SO Sy e TS R 2
HOAFRI T IZNA N RIERF 5 & 8L SMILE AR J5 54
B A S R kAT RE R S B R A A SR 1 R
PRl BRI B T ) A TR ok TG 12 3 e SR B KT I ol
BEHEAT W0, L = 00 A 0 PR O e A IE T
XX — R AT RGN ML, AT B LE@E L Pentacam
PP Y 2 R I S A SMILE A Jim 5359 o 80 i 55 1o R ok
JF5 FS-LASIK #E47%F e, 3 15F F i iR it SMILE AR J5 H
AL 52
1 W &RMFTE
TAXER B SIPISE, 2 2020-05/2021-10 7
T 0 R B B B IR e 't TR v 48T A R ' TR
AL 03 ] 186 MR, AW AFRIUE: (1) 4RI 18 ~40 2
(2) RATHAEBF IEM 1 =1.0; (3) SR RCERBE A 1t
-10.00D; (4) 2a N JE GRS 52 E (5 4F JE O6 A8 Ak
<-0.50D) ; (5) AT A R foh 5 455 B ) R T 2wk,
TP A R EZ AR T 1mo; (6) H B2 M B 6 F ARG
I7 o HEBRFRAE. (1) 3% SR AR A2, 40 G IR | (B HE f
5 (2) IRESFAR LML 5 (3) B A 42 B S e PR B B 45
SRR . AT A BE (S BRZE O 23 R AILE P A
BE YT ARHT S MR A
1.2 Fik
1.21 RETE A 8F Y T ARFATBRIR A
(uncorrected visual acuity, UCVA) . x££ 5 IE ¥ 1 (best
corrected visual acuity, BCVA) K2, =5 2 WL G B AR
WURRSEE N JE DG RE AR i IR A A IR A IR SR £
Pentacam M 5 £ 50 %5 B2 . I S B A 5 T A0 ) Rl A%
12mm ) 4 A~ X35:0~2.2~6 6~10,10~ 12mm, HT 10~
12mm Ab 4 £ R0 25 B8 B500E PT PR o 52 P e 2, HLIZE
FEL AR AR PP X BB (1 450 1 900 FRT PR € 30 B 3 B B T 455
0~2.2~6.6~10mm &b4x)Z M OG5 1 LK A IO

(0~ 10mm ¥ Fl 422 ) AT 50 M. A % B LK B {E
(gray scale units, GSU) ic5%, {B I 0~ 100 (0 Jyi5 BH ¥ i
K, 100 JB AR R ) |
1.2.2 FARFZE  BHEARIR LB h Uk, RN,
0.5% R N 25 PR MR Y 378 4 7 2R TRIRR B 5, R FH 500k Hz
VisuMax CRMEOE 58 G0 X% AR o0 5 07 I & R 38 0 5|
[ . SMILE 418 & ST Hm Uil w/E R S, feht
BEE A 1300, A BEIE R 120m, a2 X H AR E AN
6.0~6.8mm, FOEHTERUG , F A 90° 47 B Hil/£2.5mm
U] 1 38 2ok S FCe R R B B B . FS—LASIK 20 f8 35 i
17 REPHOG T, AR A T AR 07, FA R
4 100pum, FLAZ 8. 1mm, e X HAEHN 6.0~ 6.8mm, ZJ5
IOT AR I , 38 5 WaveLight EX500 2> T OGRS f
PSS AT VI H , YIE 52 B FH - ER A gk ) A o
IR, ¥ A RIS A
123 REAERFE A BERE 1d HZMGER
FEANMRR WG 2K 3 UK, 70 1d,0.5% 22 S8 70 2 3 R v
K4 WL 7d,0.1%FK e IR A 5 2d ZiHIR , 55
Iwk K 4 K, Z )5 BN 1R 4wk 5125, KRG 1d,
Iwk, 1.3 .6mo #A7plEL, KAARG UCVA JEEE HRIE
ZUBRAT AL Pentacam £ JJEOG 25 B I 4

Biit2E 5007 R SPSS26.0 B Ak #1743 007, &
Kolmogorov—Smirnov 4 56 , AR Bif 5 A J5 45 Fifi 17 B 8] 11 £ 5
B A IR IE A3, LA M(P,,,P.g) ., KA
ST 5 2 ( generalized estimation equation, GEE) X i Fir
FART A F FARATE 0 A BSCE EHEIT o, K5
UCVA 5 SE IRMIEZ M, L xts Feom | % 1 52 4L
a5 2000, gk — L W L3R FH Bonferroni 3 (K6 46 7K
HE =0.05) , 21 8] FL AR IS, AR AS ¢« K50 . WAL A
WA IR 2R Pearson K 7 K I B 45 007 . AR5 AR
Yo% 5 [E ] UCVA | SE #47 Spearman #H &P 43 #7 (0 <
Ir1<0.3 HEAHE,0.3<1r 1<0.5 HF%MRK, 05<
Ir | <1.0 AH3RAISE) , LI P<0.05 HEFAEGIT#E X,
2R
21 WABERNMARR—MARLLLE RUFFTILHA
L 93 fi] 186 MR, M4l F AR J5 A 43k i 40 . SMILE
MR IL 48 ] 96 HR, Hod B3 22 i, £ 26 il ; FS—LASIK
R 45 11 90 B, Horp 55 20 i, %0 25 i, i A
IR 58 WA AR B AR S5 4 BUAE 56 & A, TE R Ui
i, PIAL B E AR ET AR th— R} A 22 ¥ R it
FEEX(P>0.05,5% 1) , AW M,
22 WAEEARGABRE UCVA Lk PidlEERE
ANE B [E] UCVA HA 25 A Geil 24 B L (F = 12,92,
Py<0.001; Fpp = 7269, Py <0.001;5 Fyp = 4.54,
Py =0.002) o AR5 1d, Iwk FZLM] UCVA M2 54
HGit %3 X (1, =5.55,P,,<0.001;¢,, =2.55;P,, =
0.012) , HA £ i [ AL b4 28 S5 ¥ gt 24 L (P>
0.05), SMILE B FE ARG 1d 5 1wk, RJ5 1wk 5 1mo
UCVA L ZES A G # B (P, <0.001;P, . =
0.02) , HAR &I [R] 55 W A b A 22 SR ¥ RS 122 L (P>
0.05), FS-LASIK HHHARJG 1d 5 1wk UCVA L £ R
AT 2EE L (P, <0.001 ) , FLAx 4% B[] 50 9 5 Lh A 22
S TG 2FE L (P>0.05) , L% 2,

2OHAHABERGABAMERENXEILE PHEERE
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AN [T ) JeE G B L3R 25 R B TE G 122 B L (F oy = 0.16,
Py =0.69; Fy = 011, Py = 0.98; Fupum = 0. 30,
P yigansin = 0.88) A3,
2AWAREFANERABRAEZEILR

241 MABREFARNEEERE S 0~2mm FELE
B PR E T RATE 6 A BT A 0~ 2mm i
N 2= R A G ¥ E L (Wald X* =93.73, P<
0.001) ,SMILE #H 8 # ARJ5 1d, 1wk 7EHE A FE T 250 ~ 2mm
FAMEC % B 5 T FS—LASIK 41, 2 S WA S it & X
(Wald X3, = 26.00, P,, <0.001; Wald X}, = 17.42, P, <
0.001) , HAx 25 Bof (] S P AL (0] b3 25 ¥ R G iH#8 X
(P>0.05), SMILE 4 HE# ARG 1d, 1wk, 1, 6mo 7E i K
T 0~2mm OB SARAT R Z R WA G4 E
X (P<0.05) ,FS-LASIK 41 B #F R J5 1d, 6mo 75 I £ JI5 T
BOo~2mm ABOLEE SR EZR A ST EE X
(P<0.05),WE 1,54,

242 MABEFARBGHEERERR S 2~6mm AEXE
EEE® WA B E F ARG AE I A BT A 2 ~ 6mm A i
JCEE 22 B St 2% L (Wald X* = 165.31, P<
0.001) ,SMILE 44 RJ5 1d, 1wk 76 #E A T 5 2~ 6mm
FANRE S B 7 T FS-LASIK 4, 2 R A it~ 5 X ( Wald
X2, =45.05,P,,<0.001; Wald X}, =28.50, P, <0.001) , Hi4
SR S PR R F i 2 R G 2EE L (P>0.05)
SMILE 41 #% ARJ5 1d, 1wk, 1 3mo 7EFE ff B T5 45 2 ~ 6mm
FAREOLS E SRR LA 22 7 A Gt 2 L (P<0.05)
FS-LASIK 4 8 F% AR5 1d, 1wk 7EHE M BT 5 2 ~ 6mm £H
FEEE 5% B SR L3R 25 R A e it 22 3 L (P<0.05) , W,
B 2,45,

2A3MABREFANEEEAETA 6~10mm BN
FELR WARE T ARSI A BT 6~ 10mm £
P2 B B 22 S R G it 2+ B L (Wald X* =8.23,P =
0.14) , WK 3,5 6,

x1 WABEARTMARP IR
1A% P A BCVA GREREE MRER MlihE Rk ER
il " _ _ _ _ _ _
(IR%)  (F/2&,0l)  (x+s,%) (X£s,LogMAR)  (X*s$,D)  (X*S,pm) (X*s,D)  (X£S,mm)
SMILE 21 48(96) 22/26 23.45£5.71  -0.032+0.047  -5.39+1.63 544.85+26.65 43.76+1.27  6.43+0.17
FS-LASIK 41 45(90) 20/25 23.58+£4.99  -0.030£0.046  -5.56£1.76 540.60+28.88 44.06+1.7 6.40+0.34
X/t 0.02 -0.17 -0.034 0.68 1.05 0.34 0.70
P 0.89 0.87 0.74 0.50 0.30 0.74 0.49
*2 MWMAHREFARFAERE UCVA LEE (x£S,LogMAR)
| AR %5 ARJg 1d RJG 1wk ARJ5 1mo ARJ5 3mo AJ5 6mo
SMILE #H 9 0.102£0.077 0.023+0.064 0.000£0.073 -0.01320.075 -0.012+0.065
FS-LASIK 41 90 0.044+0.064 -0.001+0.065 -0.018+0.055 -0.030+0.063 -0.023+0.062
t 5.55 2.55 1.87 1.71 1.16
P <0.001 0.012 0.06 0.09 0.25
*3 WAHABEARERREREREXELER (X%£s.D)
il HR %% SERE ARG 1wk ARJ5 1mo ARJ5 3mo ARJ5G 6mo
SMILE 21 9 -0.11+0.46 -0.12£0.41 -0.12£0.39 -0.13£0.41 -0.13£0.45
FS-LASIK 4H 90 -0.14£0.51 -0.09+0.47 -0.08+0.43 -0.09+0.41 -0.11+0.51
x4 MABEFARUGEERAERS 0~2mm AEXZELLE M(Py,P.)
S| MR %% AT ARJ5 1d AJE 1wk ARJF 1mo AJF 3mo RJ5 6mo
SMILE 41 96 16.8(16.3,17.3) 18.6(18.1,19.3)" 17.6(17.1,18.3)" 16.9(16.5,17.7)* 16.8(16.1,17.4) 16.5(15.7,17.1)"

FS-LASIK 4 90

16.9(16.4,17.5) 18.0(17.5,18.6)" 17.2(16.7,17.6)

17.1(16.3,17.6) 16.6(16.0,17.2) 16.5(15.9,17.0)"

. P<0.05 vs ARHT,

x5 WMABRBEFANEEEMERS 2~6mm AELZEELLE M(Py,P.)
Sre HE %4 y i) ARJE 1d AJG 1wk AR5 1mo AJ5 3mo AJG 6mo
SMILE 41 96 15.1(14.6,15.5) 16.8(16.4,17.4)" 16.0(15.6,16.5)" 15.5(15.1,16.1)" 15.4(14.9,15.9)" 15.0(14.7,15.8)

FS-LASIK 4 90

15.1(14.7,15.6) 16.2(15.6,16.7)" 15.5(15.0,15.9)* 15.4(14.9,16.0)

15.1(14.7,15.8) 15.0(14.4,15.7)

1 .*P<0.05 vs AR,

x6 MHEABBEFAUSHEEMEIR 6~10mm RAIRLZE LK M(Pos,Pss)
Sre R % ARHI UNERL RJF 1wk ARJ5 1mo ARJ5 3mo ARJ5 6mo
SMILE 41 96  15.7(14.2,16.6) 15.9(14.9.17.0) 15.8(14.8.16.5) 15.5(14.6.16.3) 15.3(14.3.16.5) 15.3(14.3.16.5)

FS-LASIK 21 90  15.3(13.8,17.0) 15.4(14.5,17.6)

15.0(14.1,17.4)

15.1(13.9,17.2) 14.8(14.0,17.0) 14.6(13.9,16.9)
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2AAMABREFARNGEERBER S 0~10mm 2 HIR
RZELLE P E F RS 7R A BT 0~ 10mm
Rb B A RO % B L 22 A BT 2 L (Wald X =
73.60,P<0.001) ,SMILE 2B A J5 1d, 1wk 78 F JFE T
R0~ 10mm bYA= F FS-LASIK 41, 2 5 A 4
P12EE X (Wald X3, =10.85,P,,=0.001 ; Wald X}, =10.32,
P, =0.001) , HA 4% bifi 15 i) 18] 19 41 6] Hb 45 22 S ¥ e 4t it
22 X (P>0.05), SMILE 4 # & AKRJ5 1d, 1wk, lmo 7£ i
FAMETH AT 0~ 10mm S BROG 3 B 5 R T b 22 R A 5
P12 X (P<0.05) ,FS-LASIK A #E# A J5 1d, 6mo TEFE
FAETH A 0~ 10mm S0 BROG 3 B 5 R T b 22 R A 5
PHeEE L (P<0.05) , L% 7, & 4,
25 REAEIREAAEXEE SREH UCVA #1 SE AX 1%
W E ARG 1d, 1wk, 1.3 .6mo B YEFE A IR T 5 0~2,
2~6.6~ 10mm [P 1 IO % B LU K 8 A IO 2% % 5 6]
UCVA YJTCHH AR (P>0.05) . SMILE HEH T ARG
1d,1wk,1.3 .6mo B ZERE MR 25 0~2.2~6.6~10mm K
FAREOC R B D) K 5 A RO 5% B2 5 (W] D) SE 147 J6 W I A 5¢
P (P>0.05) ,FS-LASIK 4l & AR J5 1d, 1wk, 1.3 .6mo A
TEREAAEETH T 0~2 .2 ~6 1) IEDE 3 B LA K A s 2% 3

19.0

a -©- SMILE4L
-E-FS-LASIK4L

18.5}
@ 18.0f
175k

& 17.0p

16.5

16.0 I I I I I I
2 S
X \.,\j\f‘\ qé\& POl <§>&

El1 WAEREFANEEERERS O~2mm FEXZERN
IR P<0.05 vs FS-LASIK 4,

16.5
-©- SMILE4L
16.0f~ -@- FS-LASIK4L

e

= 155

. --3

=) - ~

= a . =

& 15.0f a--"

& ) = N
14.5 a
14.0 1 1 1 1 1 |

: P > g o o )
R _@\ <<,\,\\x\ <b& ¢ ;5& %@6‘
DI R R A

E3 MAREFANEEERBENS 6~10mm FEEEE
TS,

51 SE ¥ TeW] ARG (P>0.05) XNAEAR G 1wk B,
FS—LASIK £ 8 & 7 P A B 10 15 6 ~ 10mm 19 A O % i
Y SE FAFERE I A OCHE (r, = -0.223,P=0.034) , 4
I ) 77 B F FEE O A 6~ 10mm 1) 7 JIEE I 285 2 34 6 B fb A G
(P>0.05) .
3itit

i Y 28 B A A B e DA A A B %) v, B AT
L7 FH T A B 1 4 B2 W TR R 5 9 Wl ok
HNEREXT 4 By 28 GE R B9 A R S AT PRA Y L A
L 28 118 375 B8 S R A MR B2 T i 28 DG B2, i s B R
XoF A TR 2 1) 5 ) 2 3 0 A S5 B R R A1 o IR I
FRECEA FHE R T AV 5 21 2 2 4 A JI57s B
[ T LA LA SMILE 5 FS—LASIK TR 24 X6 £ [ it
Jo s B — R R 05 , (A 0 DX 4 M S AR s RN [ A
IR AL, FLAR S5 00 R B0 A JBE K e R 4 A sz 17 #ib 2  3K
FRRE A R R, SR T AR AR SR R 8 R 5
M5 /1N, RS 56 o i 0 0L S A8 5 - I A 7K ek R 4% S 1Y) 91
B, A B W PR B R AT KO ik — e R e
FE £ B2 B TR G R — i M 5 2 i R E S5 AR
HIZKFAHIE . DAAEAFFE 45 8 hid & B SMILE 5 FS-LASIK

17.0
-©- SMILE#A

16.5 -

-3-FS-LASIK4

B

16.0 -

b

15.5 =

i I

15.0 -

14.5 1 1 !
A O & < < <
X & N N ) o
LS *ﬁo ij@ &
B2 MABREFANEEEABRERAS 2~6mm AEXLZERN
ThHEE *P<0.05 vs FS-LASIK £

-©- SMILE4]
-3- FS-LASIKHA

i1 T % B

BN O & é‘o 4\0

ISR &
B4 FMABEFABEEEAET A O0~10mm BEXEE
RIS {L#a3  *P<0.05 vs FS-LASIK 4,

$£7 BARETANSEERETE0-10mm AREREELE WP, P
il HR %4 KA A 1d ARG 1wk AJF Imo ARJF 3mo AJG 6mo
SMILE 2H 96  15.9(15.2,16.4) 17.2(16.6,17.8)" 16.6(15.9,17.1)* 16.0(15.4,16.8)* 15.8(15.2,16.5) 15.6(15.1,16.4)

FS-LASIK 4 90

15.9(15.1,16.7) 16.7(16.1,17.3)* 15.9(15.3,16.7)

16.0(15.2,16.8) 15.7(15.1,16.6) 15.5(14.9,16.2)"

3 .P<0.05 vs ARHT,
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A e I i B 2 AR T R B, FeAT T 7 SMILE
5 FS-LASIK ARJ& 6mo B WLER RIS , X 1T B 5 AR
Je FR BB I AT B R AT G

AWFFEXT SMILE 5 FS—LASIK A J5 Bfii)7 W< % 31
FERE AT 0~2 .2 ~ 6mm A 5% 25 158 R A 1O 2% )3
TFATEAEGS 2% 25, SMILE 41 854 1) 25 3% 5k
HRAE R A5 AR, FL R BE & BLAE 0~ 2mm 5 2 ~ 6mm
A T F ARG RS, 540, A1k
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