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Effect of all-femtosecond laser, femtosecond laser and excimer laser
in situ corneal grinding on postoperative dry eye and visual quality
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Abstract

Objective To investigate the effects of full-femtosecond laser, femtosecond laser flap combined with excimer laser in situ corneal
grinding and ablation on postoperative dry eye and visual quality. Methods A total of 392 cases (447 eyes) of myopia or astigmatism
patients undergoing laser surgery at our hospital from January 2023 to June 2024 were selected. Patients were divided into SMILE
group (full-femtosecond laser surgery) and FS-LASIK group (femtosecond laser flap combined with excimer laser in situ corneal
grinding and ablation) based on surgical approaches. Comparative analysis was conducted on preoperative and 4-week postoperative
parameters including tear film rupture time (BUT), lacrimal secretion function, corneal fluorescein staining (FS) scores, best-
corrected visual acuity (BCVA), uncorrected visual acuity (UCV A), refractive error, and higher-order aberrations (CA, SA, HOAS).
Results Postoperative FS scores and BUT values were significantly lower than preoperative levels in both SMILE and FS-LASIK
groups (P<0.05), while S1t index differences showed no significant preoperative-postoperative variation (P>0.05). However,
postoperatively, FS-LASIK group demonstrated statistically greater improvements in FS scores and BUT compared to SMILE
group (P<0.05). Postoperative visual acuity (UCVA), corrected visual acuity (CA), standard visual acuity (SA), and Hoare’s Ocular
Acuity Score (HOAS) in both SMILE and FS-LASIK groups showed statistically significant improvements (P<0.05). However, FS-
LASIK patients demonstrated greater postoperative gains in all these metrics compared to SMILE patients. Conclusion: While both
femtosecond laser (fs-laser) surgery and the combined femtosecond-laser flap with excimer laser in situ corneal reshaping effectively
improve visual acuity, fs-laser technology significantly reduces postoperative xerophthalmia incidence. Notably, the combined
approach demonstrates superior visual quality enhancement compared to fs-laser alone.
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