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Dry Eye Syndrome after Refractive Surgery: Comparative Outcomes of SMILE
and LASIK
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Purpose: To determine possible differences in dry eye syndrome in relation to surgery methods, especially between small in-
cision lenticule extraction (SMILE) and femtosecond laser-assisted laser in situ keratomileusis (FS-LASIK), in Korean patients.
Methods: This study involved 20 patients (20 eyes) who were treated with SMILE surgery and 23 patients (23 eyes) who were
treated with FS-LASIK. The Schirmer test, tear film breakup time (TBUT), corneal staining score (CSS), and measurement of
changes in the lipid layer thicknesses at one week, and 1 and 3 months after surgery were performed. Possible correlations be-

tween indicators of dry eye syndrome were then analyzed.

Results: There was a significant time difference in some indices. The TBUT was 5.52 + 1.50 s after one week for SMILE patients
and 4.59 + 2.50 s for FS-LASIK patients (p = 0.02). The CSS was 0.50 + 0.51 after 1 week for SMILE patients and 1.14 + 0.99 af-
ter 1 week for FS-LASIK patients (p = 0.04). The CSS was 0.50 + 0.51 after 1 month for SMILE patients and 1.10 + 0.93 after
1 month for FS-LASIK patients (p = 0.03). Three months later, the CSS was 0.39 + 0.50 for SMILE patients and 0.94 + 0.85 for
FS-LASIK patients (p = 0.03). However, the Schirmer test did not show a significant difference postoperatively for SMILE and
FS-LASIK patients at 1 week (p = 0.44), 1 month (p = 0.68), and 3 months (p = 0.23). Additionally, the thickness of the tear film
lipid layer did not show a significant difference during the same periods (p = 0.36, p = 0.43, and p = 0.72, respectively).

Conclusions: When compared with FS-LASIK surgery, SMILE surgery resulted in significantly improved test results in the TBUT

and CSS for dry eye syndrome.
J Korean Ophthalmol Soc 2019;60(5):407-413
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Table 1. Demographic characteristics of patients
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2 MY & 29I EAR= 0.39 £ 0.508, 095 +

Parameter SMILE FS-LASIK pvalue”
(n = 20 eyes) (n= 23 eyes)

Age (years) 29.38 + 6.16 26.26 + 4.41 0.06

Gender (M/F) 7/13 5/18 0.49"

Contact lens (% of wear) 12 (60.0) 17 (73.9) 0.29

Ablation depth (um) 78.5 +£5.21 64.28 + 4.41 0.90

Values are presented as mean + standard deviation unless otherwise indicated.
SMILE = small incision lenticule extraction; FS-LASIK = femtosecond laser assisted in situ keratomileusis; M/F = male/female.

*Student's t-test; "Pearson's chi-squared test.
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Table 2. Preoperative, 1 week, 1 month, and 3 months after refractive surgery

Bisseie Postoperative p-value
1 week 1 month 3 months Preop-1 week Preop-1 month Preop-3 months
SMT (mm) SMILE 480 + 123 424 +233 326+172 4.16+ 1.42 0.16° <0.001" 0.15"
FS-LASIK 4.95+1.29 3.904+229 3364157 3.68 4 1.60 0.03" <0.001" <0.001"
p-value 0.62* 0.44% 0.68* 0.23*
TBUT SMILE 5.16 + 1.68 5.52 +1.50 4.88 +1.58 5.56 + 1.72 0.37" 0.89" 0.71
(seconds) FS-LASIK 5.68 + 1.67 4.59 +2.50 4424198 5.00 + 1.89 0.03" 0.04" 0.20"
p-value 0.47* 0.02* 0.84% 0.21*
CSS SMILE 0.94 £+0.74 0.50 £ 0.51 0.50 £ 0.51  0.39 + 0.50 0.06" 0.04" 0.04"
FS-LASIK 0.68 £ 0.56 1.14 £ 0.99 1.10 + 0.93  0.94 + 0.85 0.08" 0.08" 0.16"
p-value 0.26 0.04* 0.03* 0.03*
LLT mm) SMILE  80.95 + 23.16 73.06 + 26.63 73.00 + 22.09 71.95 + 23.22 0.35" 0.13f 0.147
FS-LASIK 77.52 + 25.64 65.36 + 20.91 67.05 + 23.82 68.79 + 29.65 0.02" 0.18" 0.28"
p-value 0.54* 0.36° 0.43° 0.71%

Values are presented as mean + standard deviation unless otherwise indicated.
SMT = schirmer test; SMILE = small incision lenticule extraction; FS-LASIK = femtosecond laser- assisted in situ keratomileusis; TBUT =
tear film breakup time; CSS = corneal staining score; LLT = lipid layer thickness.
"Wilcoxon signed-rank test; 'pair r-test; *Mann-Whitney U test; "Student's ¢-test.
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Figure 1. Ocular surface parameters after SMILE and FS-LASIK. Ocular surface parameters including Schirmer test, tear break-up
time, corneal staining score, lipid layer thickness were compared between patients undergoing SMILE and FS-LASIK. SMILE =
small incision lenticule extraction; FS-LASIK = femtosecond laser assisted in situ keratomileusis. p < 0.05 in SMILE, “p < 0.05
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