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Comparative analysis of corneal epithelial thickness changes following SMILE and
FS-LASIK for high myopia
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Abstract Objective To explore corneal epithelial thickness alterations after small incision lenticule extraction (SMILE) and femto-
second laser-assisted laser in situ keratomileusis (FS-LASIK) aiming to correct high myopia. Methods We prospectively recruited high
myopia patients who underwent SMILE or FS-LASIK in the Department of Refractive Surgery, Urumqi Aier Eye Hospital from January
2023 to September 2023 and assigned them to the SMILE (40 patients,40 eyes) and FS-LASIK (39 patients,39 eyes) groups, respec-
tively. We tested the right eye in all analyses. All patients underwent examinations including visual acuity , intraocular pressure , optometry
examinations, and we generated epithelial thickness distribution maps for 17 areas within 7 mm of the cornea, measured using an optical
coherence tomography system of the anterior segment of the eye preoperatively and at 1 week as well as 1,3, and 6 months postoperatively.
Results At 6 months postoperatively, the mean epithelial thickness in the range of 0 to 7 mm of the cornea increased both in the SMILE
and FS-LASIK groups compared to the preoperative values (P < 0.05). At 6 months postoperatively , we compared the change of epithelial
thickness between the two groups,and observed that the epithelial thickening was more marked in the FS-LASIK group than in the
SMILE group (P < 0.05). Conclusion The corneal epithelial remodeling could be found after both SMILE and FS-LASIK , and epithelial
thickening was more pronounced after FS-LASIK than SMILE.
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Tab.1 Comparison of preoperative baseline conditions between the two groups

Ttem SMILE group (n = 40) FS-LASIK group (n = 39) t P

Age (year) 29.22+7.73 26.13 +6.99 -0.856 0.311
UCVA (logMAR) -0.95+0.14 -0.91 +0.25 0.810 0.421
SE(D) -6.58 +0.35 —6.45 +0.36 1.631 0.107
CCT (pm) 538.21 +22.01 537.48 +26.07 -0.131 0.896
CET (um)

0 to 2 mm region 4873 +3.56 50.28 +4.39 1.676 0.098

>2 to 5 mm region 48.04 £2.81 48.53 + 1.44 1.017 0.312

>5 to 7 mm region 46.41£2.71 46.80 £ 1.57 0.826 0.411

0 to 7 mm region 4731271 47.82 +1.09 1.159 0.250

SMILE, small incision lenticule extraction; FS-LASIK, femtosecond laser-assisted laser in situ keratomileusis; UCVA ,uncorrected visual acuity;SE,

spherical equivalent; CCT, central corneal thickness; CET, corneal epithelial thickness.
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Tab.2 Comparison of the average epithelial thickness within the 0 to 7 mm range of the cornea between two groups (um)

1 week after 1 month after

3 months after 6 months after

Group Before surgery F P
surgery surgery surgery surgery
SMILE 4731 +2.71 5071 +5.76" 4939 +4.38"? 50.68 + 2.54" 50.74 + 1.77"% 5.268 <0.001
FS-LASIK 47.06 £2.05 50.64 +1.76"  49.64 +1.59"% 51.92 + 1.41V29 52.09 + .54V 81.868 <0.001

1) compared with the preoperation in the same group,P < 0.05;2) compared with 1 week after surgery in the same group,P < 0.05;3) compared with 1

month after surgery in the same group, P < 0.05.
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Tab.3 Comparison of CET and A CET in each region between the two groups before surgery and 6 months after surgery (um)

SMILE FS-LASIK
Comeal region CET CET CET CET P
before at 6 months ACET Pa before at 6 months ACET Pa
surgery after surgery surgery after surgery
0to2mm 48.73 £3.56 54.61 +2.89 5.88+3.52  <0.001 50.28 +4.40 52.87 +6.03 2.59+4.20 <0.001  <0.001
>210 5 mm 48.04 +2.81 52.56 + 1.90 452264  <0.001 48.53 + 1.44 55.77+2.12 7.24+1.58 <0.001  <0.001
Superior 46.42 £2.67 48.73 £2.90 230340  <0.001 46.30 £ 3.70 47.83£543 1.52+3.62 <0.001 0.335
Superior-nasal 47.55£2.14 50.52 +2.74 297+3.09  <0.001 48.96 +4.55 54.89 + 6.41 5.93+4.28 <0.001 0.001
Nasal 48.12 +3.66 50.24 £3.37 2.12+4.40 0.009 49.09 +4.14 53.58 £7.01 476 £4.35 <0.001 0.010
Inferior-nasal 49.97 +4.69 58.55£3.15 8.58 £4.93 <0.001 47.87+3.96 59.80 +£5.70 11.93 +3.81 <0.001 0.001
Inferior 49.48 +2.97 56.42 +2.29 6.94 +3.46 <0.001 48.89 +3.63 58.91 +£4.90 10.02 +4.36 <0.001 0.001
Inferior-temporal 48.24 +3.09 53.55+3.52 5.30 +£3.69 <0.001 49.76 + 3.78 57.89 £5.12 8.13 +£4.08 <0.001 0.002
Temporal 47.52 +2.65 52.33+4.25 482 +4.43 <0.001 47.85+3.31 56.09 +£5.77 8.24 +3.90 <0.001 0.001
Superior-temporal 47.00 +3.40 50.15+3.13 3.15+3.46 <0.001 49.52 +4.01 56.87 +6.03 7.35 £4.60 <0.001 <0.001
>5t0 7 mm 46.41+2.71 4844 +1.85 203+£285  <0.001 46.80 + 1.57 48.32+£2.08 233+1.83 <0.001 0.306
Superior 44.73 £2.60 44.97 +4.53 0.24 +5.50 0.802 44.02 +3.94 43.96 +5.45 -0.07 +4.40 0.920 0.783
Superior-nasal 45.18 £2.49 4594 £2.63 0.76 +3.13 0.015 4546 351 45.65 +4.63 0.20+£3.78 0.597 0.486
Nasal 47.00 £3.25 49.64 +3.86 264437  <0.001 48.00 +4.32 47.98 £6.95 -0.02 £4.39 <0.001 0.010
Inferior-nasal 48.55 £ 4.47 50.21 +3.09 1.67+4.81  <0.001 48.87 +4.13 51.98+7.24 3.11£5.69 <0.001 0.240
Inferior 47.27 £3.69 49.42 £2.96 2.15+3.88 0.003 48.02 +3.88 49.91 £5.57 1.89+3.94 0.002 0.772
Inferior-temporal 47.03 £3.41 50.09 +3.51 3.06 £4.30 0.055 47.48 +3.80 49.96 +5.61 248 £4.25 0.001 0.552
Temporal 46.36 £2.58 50.18 £2.79 3.82£3.50 0.002 46.41 +£2.89 50.46 £4.27 4.04 +3.63 0.973 0.783
Superior-temporal 45.12+3.21 47.03+2.35 1.91 £4.28 0.174 46.17 +3.09 46.67£7.11 0.50 £ 6.37 0.727 0.273

Pa, comparison of CET between 6 months postoperatively and preoperatively in each group;Ph,comparison of A CET between the SMILE group and the

FS-LASIK group.
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