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Abstract

e AIM. To investigate the effect of the relationship
between scotopic pupil and optical zone diameters on
short- term subjective and objective visual quality after
small incision lenticule extraction (SMILE).

¢ METHODS: :In this prospective cohort study, 98 patients
(196 eyes) who underwent SMILE from September 2021 to
June 2023 were included. Participants were divided into
two groups based on the ratio of scotopic pupil diameter
to optical zone diameter: group A (ratio >1, 70 eyes) and
group B (ratio <1, 126 eyes). The preoperative and
postoperative uncorrected acuity ( UCVA ),
spherical equivalent ( SE), total corneal high - order
aberrations at 4, 6, and 8 mm of pupil diameters,
objective scatter index (OSl), pre- and post-operative
QoV subjective visual quality questionnaire were observed
and recorded. The refractive status of different groups of
patients at different time points before and after surgery,
and differences in subjective and objective visual quality
indices were analyzed. Furthermore, the changes in

visual

subjective and objective visual quality ( postoperative -
preoperative) at different postoperative time points were
analyzed between the two groups.

¢ RESULTS: No significant differences in visual acuity or
refractive state were observed between the two groups at
3 mo postoperatively. In both the group A and the group



Int Eye Sci, Vol.25, No.8 Aug. 2025 http.//ies.ijo.cn
Tel :029-82245172 85205906 Email :1J0.2000@ 163.com

B, there was a difference in the changes of corneal total
higher-order aberration centered on 8 mm cornea at 1 mo
postoperatively (P<0.05), and there was a difference in
the changes of total higher-order aberration and corneal
spherical aberration centered on 8 mm cornea at 3 mo
postoperatively (all P<0.05). At 3 mo after surgery, the
most commonly reported symptoms in the group A were
glare, starburst, hazy vision, and halo. In the group B,
the most common symptoms were hazy vision, halo,
starburst, and glare. Statistically significant differences
were observed in the severity of glare and visual
fluctuation between groups before surgery and at 3 mo
postoperatively (all P<0.05). However, no significant
differences were found in the severity of halo, starburst,
blurred vision, double vision, or focusing difficulty at
3 mo postoperatively (all P>0.09).

e CONCLUSION: When the scotopic pupil diameter
exceeds the optical zone, SMILE may
postoperative corneal aberrations, as evidenced by an
increase in high - order corneal aberrations within an

increase

8-mm central corneal range, a higher incidence of
postoperative glare, and more severe glare and visual
fluctuation symptoms. Nevertheless, these symptoms are
mild and remain within a safe range.
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S IR ZR G0 0 S5 B B8] 5 22 s ) %) O 22 > 31 58 8 i
B2 G2 EBRIRN Zemike ZII, AU FTHE AT,
B E TR ST 10 min Ji5 20 5105 2L B LA 5
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K50, X F IR TR PORER A x£s SEATHEA,
P I] LB R IS BEAR ¢ K30, A AL R AT AR He g
RAECXREA ¢ 536 s AR A IES A & R M( Py, P.y)
Tk, A R A Mann—Whitney U VoL A A S
FEAR BB 4 Le o, PR I) FL R R TR 5, A P<
0.05 A ERAGI L,
2R
21 MARE—MERERLEER AMRRENWARE
98 141 196 R, Hid A 2H 35 1 70 IR, B 2H 63 1l 126 IR, A
ZHFN B 4 4E R 4391 27.99+4.85 28.70+4.54 %, K
BIBRAE A3 9 R —4.50+1.48 —4.69+1.31 D, K45 i 43 )
$1-0.58£0.39 . —0.59+£0.48 D, 2550 bR E5 43 W H —4.79 +
1.45.-4.99+1.33 D, UCVA 4354 1.36+0.17 ,1.38+0.10,
Kappa #7314 0.20£0.09 .0.17+0.10 mm , £ &t % K1 43
Wk 42.65+1.61.42.90+1.34 D, ffi & il % K2 43 51 K
43.67+1.65 43.84+1.45 D, fA I H A543 54 11.93+0.34
11.87 = 0.36 mm, CCT 43 %] Jy 547.79 = 24.62,551.96 +
22.60 pm, JG2FIX FLAE 5 0 6.61+0.19 .6.46+0.15 mm,
B AR 6.90+0.35 .6.03+0.47 mm, HZH B E AR
HIFEZRAES BREERE A BE  S5 48k BE \UCVA Kappa ffi |
FAEHR K1 K2 M E AR COT i, 22 RG24
X (P=0.305.0.338.0.892,0.328 .0.146 .0.214 . 0.275,
0.442.0.298 ,0.232) , P2 H AR TIOGA: X AR | W 1 FL
T, 25 H 50T 2EE L (¥ P<0.001) ,
22FHABREREREXRSLE A4S BAMABEER
J& 3 mo BRI KB AROREE UCVA Lok, 24 5 0 ik
GiitE X () P>0.05,5 1)  HR B AN 5 A rhik & iy
T X E AR FUAEXT AR S5 R B et B T B S 5
23HARERE I moM3ImoBERNMNEBRETHEL
8 ARJE 1 mo, A AEZELUAB RO 8 mm AR &Y
G20k e OS1 ARk KT B 41, 22 R HAGIEE X
(¥ P<0.05) , L3¢ 2, #2/% SMLIE AR J5 1 mo I} A 41 7] #
SIATE Z 0 FA B S R B8 22, 3 R8s i) 1 5 s B 15 22
PRERAE LA 8 mm N EAZET, RJG 3 mo, A ZHLLA B A o0
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8 mm A5 R = B 5 2 A8 Ak ik B A IR 25 A8 Ak i L OST AR
b KT B4, 227 HA G # R L (P<0.05) , L3 3,41
7 SMLIE AR J5 3 mo A 21 F 35 AT BES | ATE 22 1 Ff BEL 6 3 By
1525 R XFIMAIAE R 8 mm ELARHT,

24 THAEEARBMARE 3 mo QoV BERMELERR T
ERELE  ARAT A L&A R w0 ET P ORI
e (18 HR,25.7%) (W26 (17 HR,24.3%) B+ (17 1R,
24.3%) JEE(16 1R ,22.9%) | i AT B 4 & A= R A =5 (1)
I U CRE IR RS M (32 MR ,25.4% ) L1548 (30 TR,
23.8%) JETS(28 R ,22.2%) 6% (26 HR,20.6%) , AT
Pl E LG JeR RS WL E M B B
T sh BERMEL EFREFHTW B G EE L (P=
0.467 .0.716 ,0.741 ,0.961 ,0.704 ,0.879 .0.768 ,0.900) , IiL
T4, 1A, ARG 3 mo, A 414 A A5 = BRI PUKREIR N
26 (28 R ,40.0%) 25 (24 HR,34.3%) A58 5k (24
R ,34.3%) Jt5 (23 IR ,32.9%) , B 2H % A= 2 5 e W i

RAEIR AL e (42 IR, 33.3%) Dt (34 1R ,27.0%) .
B (33 HR,26.2%) 126 (33 18,26.2%) . RJ5 3 mo, P
HEHAOCRAERER, EREARIT¥E XL (P=
0.045) , Mt B AL e A0 TR 5 Uk
B RERMEL AR ERY OB ST # 2 L (P=0.386,
0.232.0.892.0.898 .0.688 .0.719 .0.67) , L3¢ 5, & 1B,
A, RSE 3 mo BZ06 M sh e E R S5 AR
HHLES, Z R A G & L (P=0.003,0.026) , i K J5
3 modtiE S AL IO S R AR RIS
BEW SRR, ZR B LHB R ITEEX(P=
0.118.0.195 .0.094 .0.087 .1.000.0.180) , W3 6, 2A, B
b RJG 3 mo BZOG LG IR W A0 J7 0% 20 ™ o 7R BE 40
H5RATHE, Z5 A 511 2%E X (P=0.044,0.004,
<0.001) ,MARJG 3 mo Yok BT M AHH EHi RER
ME T E AR 5 ORAT R, 22 R T WA B X
(P=0.154 0.088 .0.145 .0.317 .0.157) , .3 7, K 2B,

®1 WHEERE 3 mo ERRAELE xEs
4151 R PR (D) BB (D) SERRBE(D) UCVA(LogMAR)
A4l 70 0.18+0.57 -0.27+0.26 0.04£0.58 -0.06+0.03
B 4 126 0.08:£0.66 -0.28+0.29 -0.06+0.62 -0.05+0.04
t 1.047 0.345 1.121 -0.116
P 0.296 0.730 0.264 0.908

A AR A SRR X HEA AR T 1;B AR EA SR X EAEDNTFRET 1,
x2 WAHABEAWAEF1 mo RFETHELE

1 A F R EGE BR 2% (m) A S 2% ()
) 4 mm[M(Pys,Pr5) ] 6 mm[M(Py,Pr5) ] 8 mm[ M(Pys,Ps) | 4 mm(xX%S) 6 mm[ M(Pys,Prs) ] 8 mm[ M(Pys,Pys) |
AfH 0.045(0.0,0.1) 0.194(0.1,0.3) 1.362(1.1,1.9) 0.06+0.06 0.190(0.1,0.3) 0.403(0.2,0.7)
B#  0.047(0.0,0.1) 0.212(0.1,0.3) 1.217(0.8,1.7) 0.05+0.08 0.195(0.0,0.3) 0.385(0.1,0.7)
4 -0.102 -0.819 -2.105 0.844 -0.452 -0.200
P 0.918 0.413 0.035 0.400 0.651 0.842
Ik A FARE = 2Z[ M(P,s, Pys)
s ___ARBRRE (pm) JABE IV P Pre) o AOSILM(Pyy,Pry) ]
4 mm(X£S) 6 mm(xxs) 8 mm[M(Py,Ps) ] 4 mm 6 mm 8 mm
A 0.02+0.03  0.12£0.12 1.204(0.9,1.8)  0.013(-0.0,0.0) 0.018(-0.0,0.1) 0.003(-0.1,0.1)  0.610(0.2,0.9)
B4  0.02+0.04  0.11x0.12 1.230(0.8,1.6)  0.014(-0.0,0.0) 0.024(-0.1,0.1) 0.030(-0.0,0.1) 0.095(-0.1,0.4)
4 0.806 0.292 -0.43 -0.139 -0.248 -1.632 -5.137
P 0.421 0.771 0.667 0.889 0.804 0.103 <0.001
A ARG ER SR HRWERT 1;B AR RSt X R E DN T T 1,
*3 MABERMAFTImoMERELTUELLE
a3 A FRE R R IMRZE[ M(Pys , Prs) ,pm] A FAIREE 2 ()
ZH 7, — —

’ 4 mm 6 mm 8 mm 4 mm(X%$) 6 mm(x+s) 8 mm[M(Py,Py) ]
Al 0.052(0.0,0.1) 0.251(0.1,0.3) 1.443(1.2,2.1) 0.06+0.07 0.20+0.18 0.345(0.1,0.6)
B4  0.056(0.0,0.1) 0.228(0.1,0.4) 1.266(0.9,1.7) 0.05+0.07 0.1920.19 0.406(0.1,0.7)
4 -0.021 -0.748 -2.943 0.748 0.225 -0.827
P 0.983 0.455 0.003 0.456 0.822 0.409

A FAERR AFAPE= IR ZE [ M( Py, Pys)
451 FARRE () i BRI Pr) e AOSI[M( Py, Prg) ]
4mm[M(Pys,Prs) ] 6 mm(x%s) 8 mm[ M(Pys,Pys) ] 4 mm 6 mm 8 mm
A4l 0.020(0.0,0.0)  0.1420.11  1.481(1.2,1.7) 0.024(-0.0,0.1) 0.033(-0.0,0.1) 0.007(-0.0,0.0)  0.600(0.2,1.2)

B#{ 0.019(-0.0,0.0) 0.12+0.12 1.223(0.9,1.7) 0.036(-0.0,0.1) 0.052(-0.1,0.1) 0.016(-0.0,0.0) 0.095(-0.1,0.4)
/7 -0.955 0.91 -3.079 -0.389 -0.555 -0.993 -4.932
P 0.339 0.364 0.002 0.697 0.579 0.32 <0.001

A ARSI AR 5 X AR LE KT 1;B AR5 EAR 5 X HAR U/ DT RS T 1,
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