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D
B #9 . WLEE CRMROE /NI AR R 533 45 B (SMILE ) R
Jo RS B (CD) e B4R 22 B9 A8 4, IF s F0AE DG

E/ﬂﬂl?o

ik HUMETERFSY . W 2022 4F 12 A % 2023 4F 11 AT
B8 K55 % /R IRBHE BEdE %2 SMILE TR Y =5 B 8T 90 F11 i
FE AL A HOE R 62 1] 62 HR ( Ay 38k SR AH S 1, i
AR BEA RIS T) o 20 TARET, RS 1d,1 wk,
1.3.6 mo I 5B & A AR B CD (B A B B 1% 22 1 7 iR
(RMS HOA) Bk2: T B H2s JKOF-5 22 Kol 1 j )R
(CET) .
GER BHU AR I 4 ) 5 B D R Re He i B A G, SR R
BRHOFRE 58 B 58 IR, ARJ5 1 d MERTE HiEZE 220
rp e XA TR e X CD {E R R B 2 590 (¥ P<0.003) ;
ARJG 6 mo B HTJZE Ao X 25 i Je IXFILEVHTZ CD {ELH 3R
TF& (4 P<0.003) . RJF 6 mo IFf RMS HOA Bk i H
H IR TN (5 P<0.003) K FE 2T, KRG
6 mo Eﬂ‘ﬁﬂﬁqﬂ%g\%*%g\ﬁb%g CET X ff %
0-7 mm3E B 534 CET ¥R (34 P<0.003) , A
Jal dFIEET 2 22X CD S X CET &2
1EAIS (r,=0.327.0.250, ¥ P<0.05) , RJ5 6 mo £ 5
B2 )5 2 P R X Ay CD 15 5 AR i 45 20 Bk 58 B M
ARMS HOAYJ R FAH (3 P<0.05)
£51% . SMILE 7 IF & B IR L 5 RIS 6 mo FA IR AT 2 L%
JEREAR, 6% A 58I RSB Z WA — &
Ktk
KR CRROE/N) T E S I R (SMILE) ; 6%
B A E R 2
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Abstract

e AIM. To observe the changes of corneal densitometry
(CD) and higher - order aberrations after small incision
lenticule extraction ( SMILE ),
correlations and influencing factors.

« METHODS: . Prospective study. A total of 62 high-degree
myopia and compound myopic astigmatism patients (62
eyes) who underwent SMILE in Urumqi Aier Eye Hospital
from December 2022 to November 2023 were collected.
The CD, root mean square of corneal higher - order
aberrations ( RMS HOA), spherical aberration, vertical
coma, horizontal coma, and corneal epithelial thickness
(CET) of the patients were measured before surgery, and
at1d, 1wk, 1, 3, and 6 mo after surgery, respectively.
e RESULTS: There were 4 patients lost to follow - up
during the period, all due to failure to attend scheduled
reexaminations. The number of complete and valid cases
was 58 eyes. The CD in the central and paracentral regions
of the anterior, middle, and total layer of the cornea
increased significantly on the first day after surgery (all
P<0.003). At 6 mo after surgery, there was a slight but
statistically significant decrease in the CD of the central
and paracentral regions of the anterior and the total
anterior layer (all P < 0. 003). Compared with the
preoperative baseline values, the RMS HOA, spherical
aberration, and vertical coma significantly increased at

and to explore their
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6 mo after surgery (all P<0.003), while the change in
horizontal coma was not statistically significant.
Compared with the preoperative baseline values, the CET
in the central, paracentral, and peripheral regions of the
cornea, as well as the total average CET in the 0-7 mm
range of the cornea increased at 6 mo after surgery (all P<
0.003). At 1 d after surgery, CD of the anterior layer and
total layer in the central region of the cornea were
positively correlated with the CET in the central region
(ry=0.327, r,=0.250, all P<0.05). At 6 mo after the
surgery, the CD of the middle layer and posterior layer in
the central corneal region were negatively correlated with
the preoperative spherical equivalent and the change of
RMS HOA (all P<0.05).

¢ CONCLUSION : The anterior CD decreases at 6 mo after
SMILE for high myopia correction, and there is a certain
correlation between the changes in CD and some clinical
parameters.

e KEYWORDS;
(SMILE ) ; corneal densitometry; corneal higher - order

small incision lenticule extraction

aberrations
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035lF

i1 2 B S A 5, A S B R A RO TR
GV EbR 2 —, WP R £ 2 H K52 W
UL AT RO /N DD A S 5 5% 8% I ((small
incision lenticule extraction, SMILE ) R J5 ff & )¢ &
(corneal densitometry,CD) S f I 5= 22 &5 B 1% 25 1 A8 4k,
R HLAH SC M B IR 2 A T 46 F R R T Al
i) .
1 &A%
1.1 3§, ATRETERTIT . Y8 2022 4F 12 A & 2023 4F 11
HTE B8RS % /R IRBHEE Bi 4% 32 SMILE AR [ /5 B2 3 10
R TR A HOE B E 62 6] 62 HR (S ikt e BUHR A1 ¢
PE A BB IR ST 00T ) o IAARHE: (1) ik
18-45% ; (2) I YRS MR E (i & 1 a WG $E
f£<-0.50 D) ; (3) BRBEEHCN -6.00--9.00 D, H A5
B <-3.00 D; (4) FMABZEH]; (5) RFD T ARG 5 B
W H IR TR AT RE I IF AT 5 (6) A HIFf5 3UFR M BB IR
BRa/b 1 wk (R RERE M A B b BT 2 2 1 mo 1575 A
JEHZ 3 mo, HEERARIE: (1) A BIHE AR 8T
A ORI ot s 45 LAt R B0 5 (2) BR A A HR B - R =k
RFRAMI L 5 (3) B AR IEE | AT IE 450 g s . H B e
REVEPIE B LS 4 AL 20 5 4 B RGN 5 (4) R ot
FHE PR AN B A E R (5) M
AR5 R MR R ECHA AR 5 I KAE ;5 (6) ARG oA 18 B2 V8 2124
() BEVIBHRE ER . AR EMEM /R ERE T, 2 5%
KT 7 IR IR BB B 46 1 22 Bt 234k i ( #F 4E5 : 20230001)
Tl 25 #H M FZEREA .,

1.2 Fik
1.21 R ETE  #RIRP ) (uncorrected visual acuity,
UCVA) | 4 % 1IE #L 71 (best corrected visual acuity,
BCVA) EEWEDE AR EO0 U 3006 AR 4% il =X IR
Dt LT I A A MR G5 ] e R U A A A S R
MR JEE HBAH IR JIE OCT #6:# 3% BE K AL #% , Pentacam | i CD
(B M fA Mk 22 B 22 R AT OCT M & ff I - e )& J&
(corneal epithelial thickness,CET) ,
1.22 FARFTE ARAT3 d 47T 0.5% 72 F D2 i IR
0.1% 35 HEFRANTH IR A5 4 /K. FARMHA VisuMax b
HOLRG, SHT ARER EAZ 6.3-6.8 mm, UL
PEDXH 0.1 mm, FEHEN LR EBHN 10-20 wm, MR IE H
7.3 mm A BEIEERE 100-120 pm, ) K 2 mm, P 1
PLEAE 1200, A T AR A — 2 EA 58 W, i A s 1l
P e IR S AR o AR 52 RV 220 3R 22 A R 2% b FE K WA TR
IR 6 YK, 5 min 1 R, ARJ5IR HALIH 0.5% 4 AP 2
TR 1 mo, 4 IR/ K;0.1% B FEFR AN IRV 1 mo,
4 /K 0.1% AT 1 mo, RIS H 4 /K, M5
REFAE IR 1R,
123 REHEMBE ARG 6 mo, TARE1d,1 wk,1,
3.6 mo fAr UCVA MR JEOGEE  CD i S ff ok 2= &
7 \CET,
1.2.4 CD EMEZEAE N Pentacam HR =ZEHR Rif 17 43
B, F— R T 3RAS 25 5K 5145 i 2 B > £ Y =
HEASTRY N ERY CD 43 3R A BB 88 FI 3l 2 7 1 R T0 AR, 7]
Xof F B S AR 12 mm 5 A AS 6] )2 00 B AN [ Xk
X CD B AT I B S o3 B o AR A TR A ) R T
RIS T b S 3 R T 38, Hi 2 (anterior layer,
AL) & M AT 120 wm, T L K2 J5 )2 ( posterior
layer, PL) %1 17 H0 5 563 1 I 15 J2 605 60 s o ] J2
(central layer, CL) Jhy A [R] 3543, B A BR RS S 5 D8 2 1T )2 Al
JJ2 . A2 (total layer, TL) Bl o 56 5% %) £ 55 B, 2 4l
B AR TR A EE B0 12 mm 10 [ A% £ R4 53 SR DU A [R]C
X (0-2 mm ) ,%EPJUX( >2 mm H <6 mm) ,9“%
X (>6 mm H <10 mm) , KT 10 mm f% XI5k K 5 1% 2
SN S AL AN T T

CD KA 25 LUK B0 (GSU) Fm . E X 0 RoE 4
# W B e/ INGHLS , 100 h 58 AR AN E DG, Bl i K
JCHST . DGR BERUIE K, ff 3% A P A %
125 AIEEMEERNNMEAFE A Pentacam HR =4
ARG 43 BT AT DU o, N B R T AT RS D i Zernike
Z I E ' A D B 6 mm Y N A B R
26, EFBMEE MR 224 A (RMS HOA) Bk 22 K
V2 TR E TS,
1.2.6 CETEFAE AR 65 A0 T W2 H Y
(CIRRUS HD-OCT 5000) il & CET, WNEfF A A 3hit
559 mm Y AR E R R RO A AR, R R e X
(0-2 mm) ZEHRX(>2 mm H<5 mm) FMEHX (>5 mm
H <7 mm) 19 bR & BEH AT, KT 7 mm
4 DX AT 15 22 8 AR AN T AT

Geit2E 5307 R SAS 9.4 Fl R4.3.3 A TR 45 LA
it Hr. R Shapiro—Wilk 6 56 3] i 75+ J2 75 il A 1F
oA, Mk DATE 25 43 A 1 5E it OBk R 1M + Bk o 22
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(xs) ks, 7552 I 0 0 R FH 42 00 4 1) O 22 40 A, F
— P HLECR F Bonferroni &2 1F , P84 )5 (1 i 2 M K S
M o=0.05/15=0.003, & H] Spearman 17 AH 3¢ 1 43 #r,
Ir <0355 HK,0.3< 1r 1<0.5 HHZEHK,0.5<
Ir 1<0.8 M3RAHSE, L P<0.05 225K Giitari L,
2R

2AMNBERI—MER AUFRILA 62 ] 62 IR,
Bt B [ e 4 3] B8 38 RS g 4 B 01 A, 5 B AT 5300 Al
58 13 58 WR, Hoh 55 31 9] (53%) , & 27 1l (47%) , 4F- %
18-40(F14 30.27+6.92) %, A Hif %5 %% BR 5% JF $ - 6.00 -
-8.75(-6.75+0.47) D, AR Hij £ 5 v Y JEL & 486-606 (~F-34
542.13+23.98) wm, R AR %l 25.4-27.5 (F 1 26.43 +
0.75) mm,

22 FAEIE UCVA FIERBKIRLL R FAHI/E UCVA
AR L 22 A T2 2 L (P<0.001) , it —2
PO EL AR A R LR 1,

23 FAAERBEARS KX CD ELLE

231 FAWERBRIEARSX CDEILE FARAIE
FAREHTZ s X S5 rh e X AME X RHTE CD {2
AL EE L (P<0.05) ,E— L L WL 2,
232 FREIEHABEFEEARESX CD ELEE FAH
JE AR a2 E X S E] 2 CD E iR 2 R ¥ g it
ZEEX(P>0.05) , A E] 2 Je X 55 gt X CD fH kb
MBS G L (P<0.05) , #F— 4 P ¥ L L
%3,

233 FARUEHAEREEARARLSX CD EILE FARATE
ARG Z g X Se e X AR R X R EE )2 CD A R
ERTLGI2FE L (P>0.05) , L% 4,

234 FARUNERABREEARNX CDEIE FARAuIE
N2 IMNE X CD 2 S g1 X (P>0.05) ,
A X Sph X B4)E CD LR ZEFIA
Gt L (P<0.05) i — LI LR WL 5,

%1 FARHG UCVA INEFIKELL B xXEs
FER AR A Rig1d ARG 1 wk AJG 1 mo ARJG 3 mo AJG 6 mo a P
UCVA(LogMAR) 1.09+0.03  0.03+0.07*  0.039+0.04*  0.044x0.05°  0.043+0.05*°  0.053+0.03* 6.658 <0.001
ERIKREL(D) -6.75+0.47  0.45+0.26"  0.33+0.13" -0.23+0.31"" -0.26+0.29"" -0.31+0.33"" 81.22 <0.001
. “P<0.003 vs AR ;"P<0.003 vs RJF 1 d,
*2 FAUBREMNEARESSEX CD EEEER (x%s,GSU)
I3 IX VN Y NERE ARJG 1 wk ARJG 1 mo ARJG 3 mo AR5 6 mo F P
MR X 18.19+0.85  22.13+1.22"  20.08+0.91"" 19.34x0.84™"° 18.35+1.02"* 17.55+0.62""*" 81.099 <0.001
S geX 16.76+0.66  20.42+0.90" 18.42+0.67"" 17.81+0.63*"* 17.10£0.61"*" 15.66+0.63""** 95.087 <0.001
S X 16.73+2.23  17.42+1.73  16.14+1.58" 16.00+1.72" 15.96+1.69" 16.04+1.28" 3.628  0.013
ST 19.97£1.79  21.28+1.27  20.01+1.35" 19.66+1.46" 19.21+1.40"  19.07+1.01"™"" 12.208 <0.001

1" P<0.003 vs KH[;"P<0.003 vs RJi 1 d;°P<0.003 vs RJ5 1 wk;"P<0.003 vs KJF 1 mo;°P<0.003 vs KJF 3 mo,

x3 FAUEREFEERRSEX CD ELE (x£s,GSU)
X AR NERR ARJF 1 wk AJG 1 mo AJG 3 mo ARG 6 mo F P
Mk X 11.25£0.37  11.83+0.52*  11.7320.40°  11.70+0.31° 11.64+0.35" 11.21£0.32"  10.894 <0.001
SEH X 10.35£0.23  10.65+0.44"  10.61x0.30 10.62+0.21" 10.66+0.21° 10.11+0.14 5.446  0.003
AR JE X 10.63£1.26  10.70+1.26  10.56+0.96 10.68+1.03 10.77£1.08 10.68+0.80 0.187  0.931
e 2 12.24+0.87  12.19+0.82 12.12£0.75 12.27+0.72 12.11+0.76 11.90+0.47 1.535 0.202
1 :“P<0.003 vs REJ;"P<0.003 vs KJF 3 mo,
*4 FRAUEABEEARSK CD EILE (X%s,GSU)
ArIX AHJ ARG 1d ARG 1 wk ARJG 1 mo AJG 3 mo ARJG 6 mo a P
e X 9.21+0.58 9.19+0.68 9.00+0.70 9.1620.54 9.20+0.54 9.14+0.42 0.532  0.694
Frh X 8.51+0.39 9.75+0.57 8.60+0.36 8.80+0.33 8.79+0.33 8.83+0.22 1.014  0.331
AN X 9.50+1.08 9.73+1.08 9.70+0.91 9.87+0.89 9.97+0.85 10.01£0.62 2.042  0.099
BEZ 9.98+0.70 10.12+0.75  10.06=0.55 10.31+0.59 10.22+0.52 10.24+0.39 1.41  0.246
x5 FAUNERELZEARESKX CD HILE (x%s ,GSU)
IrIX A A AJF1d ARG 1 wk ARJG 1 mo AJG 3 mo ARG 6 mo F P
Hrk X 12.91+£0.48  14.39+0.62"  13.59+0.57""  13.40+0.48"" 13.08+0.58" 12.63+0.43"¢  39.349 <0.001
X 11.87+0.35  13.27+0.48" 12.55+0.33"" 12.39+0.26""  12.19+£0.32"°  11.95+0.17"*" 57.038 <0.001
HMAIX 12.29+1.46  12.61x1.28  12.13x1.09 12.19£1.17 12.20£1.16 12.25+0.85 0.823  0.51
BEeR 14.08+1.01  14.52+0.84  14.06+0.81 14.06+0.85" 13.84+0.82" 13.69+0.72" 5.092  0.003

1" P<0.003 vs AR ;"P<0.003 vs RJF 1 d;°P<0.003 vs RJF 1 wk;*P<0.003 vs AJ5 1 mo,
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CAFAUNEAESHBELRR TFARIMGEKEEZEL
XTSI L (P >0.05) ,RMS HOA ¥k T %
FH I 2 R G 2F 75 L (P<0.05) , i — 4 W Ho g
ZRLE 6,

25 FABGABEARSK CET k& F ARG AN
[ 43X CET HAi 2= A Geilt2# 8 L (P <0.05) it —4
PR L3 25 R W3 7,

26 FAMGABEDIRE CD 5 CET HEEMESHT AR
Ja 1 d MR ZE M a)Z X CD 5 CET 2IEAMHK (r, =
0.327,P=0.004;r =0.250,P=0.031) , R M A5 H A
[ S AR e X CD 5 CET JoAH et (34 P>0.05) , L& 8,
27 RE6mo CD 5EREEMGERIERSEMNEXE
S ARJG 6 mo CD 5 £ R = W15 22 S I R S 500 +H ¢
PEATEE R IR 9,

*6 FARUGAESMEEILE (XS, um)
IrIX AHT A 1d ARJG 1 wk AJ5 1 mo AJG 3 mo AJ& 6 mo F P
RMS HOA 0.35+0.07 0.62+0.20° 0.68+0.14" 0.74£0.19" 0.75+0.18" 0.71x0.16"  20.505 <0.001
R 0.18+0.05 0.30£0.12"  0.39+0.11™"  0.43+0.10™" 0.39+0.12"" 0.38+0.13""  22.346 <0.001
T E -0.13£0.13  -0.27+0.33*  -0.29+0.31"  -0.36+0.31""  -0.36£0.33""  -0.27+0.2*'  3.046  0.003
KPE = -0.03+0.11  -0.01x0.21 0.07+0.21 0.09+0.28 0.24+0.28 0.04+0.24 1.739  0.167

7. RMS HOA . BB Z /407 HE ; “P<0.003 vs RRij;"P<0.00

3 vs RJF 1 d;°P<0.003 vs AKJ5 1 mo;?P<0.003 vs RJF 3 mo,

xR7 FARUEAEARESEX CET Ik (X£S,um)
A3 IX AHi ARG 1d ARG 1 wk AJG 1 mo ARJF 3 mo AJG 6 mo F P
Hh e X 48.60+3.46 50.73+4.25° 53.40+7.77""  50.60+3.76™" 51.96+3.14* 53.07+1.38*>°  3.474  0.043
X 47.79+3.09 50.03+4.16 53.78+7.52° 50.71+3.28 51.70+2.85* 52.51+1.30° 5.496  0.012
HME X 45.90+2.47 47.67+£4.22 51.28+7.86"" 47.33+£2.45°¢ 47.74+2.48° 48.78+1.02° 4.374  0.036
B 47.95+2.76 48.96+4.08 52.58+7.60"" 49.11+2.69° 49.85+2.59*¢ 50.81+1.11"" 4.843  0.024

1. *P<0.003 vs RAj;"P<0.003 vs RJ5 1 d;°P<0.003 vs RJ5 1 wk,

*8 FAuIEREHRRX CD 5 CET HfAxXMH

IR AHi ARig1d ARG 1 wk ARJG 1 mo ARG 3 mo ARJG 6 mo

T, P T, P T, P T, P T, P T, P
iz 0.118  0.129 0.327  0.004 0.094  0.229 0.05 0.522 0.042  0.588 0.093 0.233
a2 -0.132  0.09 0.075 0.528 0.135 0.083 0.049  0.535 -0.047 0.544 0.107  0.169
Jaz -0.086 0.271 0.030  0.797 0.034  0.663 -0.033  0.668 -0.041 0.598 -0.075 0.336
£ -0.033  0.672 0.250  0.031 0.102  0.189 0.037  0.632 0.002  0.978 0.087  0.264

®9 ARF6moCD5RBKREMEERIGKSEIIBEXE

2% Bl il )2 e 2 JR)Z oS
-~ PR BRI SMEX AR TR S X AR X SRR X S X AMEIK SRR X g X AMA X
AP rg —0.091 0.037 0.133 0.042 -0.167 0.125 0379 0.283 -0.053 0.241 0489 0452 -0.193 0.115 0.296

P 0244 0632 008 0595 0032 0.112
ARAi%s r, -0.034  0.102  0.051 -0.041 -0.196 0.058
2R P 066 0192 0511 0544 0011 0460
Rl r, 0071 -0.039 -027 -0.108 -0.047 -0.066
P 0364 0617 <0.001 0.168 055  0.395
BRI r, -0.168  0.154 -0.043 -0.062 0.215 0.170
P 0211 065 0752 0766 0797 0.355
ARMS HOA r, 0241 0.087 0.027 005 -0.023 0.167
P 0002 0265 0726 0525 0.008 0.320
A BRZE r, 0124 -0.112 0062 0.059 0.024 0.106
P 0111 0153 0429 045 0754 0.176
AFEEEZE r, 0492 0253 0173  0.066 0404  0.307
P <0.001 0.001 0.026 0400 <0.001 <0.001
AKFEZE v 0138 0123 -0.01 -0.071 0.099 -0.034
P 0077 0116 0894 0036 0206 0.662

0.055 <0.001 0.494 0.002 <0.001 <0.001 0.013 0.140 <0.001
0.074 -0.227 -0.268 0.098 0.055 -0.188 0.122 -0.137 -0.013
0.344 0.046 <0.001 0.208 0485 0.114 0.119 0.234 0.433
-0.379 -0.359 -0.072 -0.118 -0.409 -0.447 0.0l -0.05 -0.35
<0.001 <0.001 0.359 0.131 <0.001 <0.001 0.895 0.526 <0.001
0.065 0.088 0.219 0.232 0211 0.08  0.019 0.069 0.077
0.477 0308 0.171 0.180 0.091 0503  0.842 0.571  0.665
0.023 0013 -0.137 0.053 -0.001 -0.02 0.016 0.161 0.019
0.766  0.868  0.049 0521 0991 0.800 0.836 0.051 0.806
0.034 0.018 -0.071 0.031 -0.018 -0.05 0.036 0.071 0.036
0.660 0.819 0363 0.695 0.821  0.521 0.649  0.361  0.643
0.194 0.182 0.144 0.103 0.108 0.123 0399 0.307 0.172
0.012 0019 0.065 0.18 0.166 0.115 <0.001 <0.001 0.026
-0.034 -0.099 0.077 0.009 -0.08 -0.097 0.113 0.061 -0.034
0.66 0204  0.323 0909 0306 0.214  0.147 0.437 0.661

T : ARMS HOA =RJ5 6 mo FY i fT R 2645 757 R R HiT i9 ws Bi15 2
6 mol{ T B E 22 AR HT Y IR L E 22 A KF-E 22 =RJ5 6 mo HIK

PR A BRE = ARG 6 mo RYERZE - ARATHIER2E A T H 22 = RS
22 RO E 2%
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3itit

R #5375 BH 2 1 TP Ak A5 45 =5 00 &0 B 7 7k
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