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[Abstract] Objective To evaluate the precision of laser in situ keratomileusis (LASIK) using
two different devices, the Esiris excimer and Visx S4-IR laser systems, and small incision lenticule
extraction (SMILE) surgery with the VisuMax femtosecond laser system. Methods This was a
prospective case control study. Central corneal thickness was measured by using ultrasonic pachymetry
before and 1 month after surgery in 274 consecutive eyes of 138 patients with no previous
history of surgery. Corneal refractive surgery was then performed on all patients. Among all eyes,
100(51 patients) underwent LASIK with the Esiris excimer laser system; 100(50 patients) underwent
LASIK with the Visx S4-IR excimer laser system; and 74 (37 patients) underwent SMILE with the
VisuMax femtosecond laser system. The changes in central corneal thickness before and after surgery
were compared with their theoretically expected values calculated before surgery. The differences
between them were defined as the central corneal cutting error, the index of the surgical precision,
and were compared for different types of surgery and different magnitudes of refractive errors. An

independent sample ¢ test, two-way analysis of variance and Pearson correlation were used for data
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analysis. Results The extent of myopia, the extent of astigmatism and the central corneal thickness
before surgery had no significant effects on the central corneal cutting error. In contrast, the cutting
error showed significant differences between groups, suggesting a strong effect based on the equipment
and procedure used in the refractive surgery. In the Esiris-LASIK group, there were significant
differences (low myopia, t=4.672, P<0.01; moderate myopia, =10.629, P<0.01; high myopia, =11.021,
P<0.01) between the changes in central corneal thickness and their expected values. Similarly, there
were significant differences (low myopia, ¢=3.910, P<0.01; moderate myopia, t=4.922, P<0.01; high
myopia, t=4.807, P<0.01) between the changes in central corneal thickness and their expected values
in the Visx-LASIK group. In contrast, the central corneal cutting error was statistically equivalent to
zero for both moderate (t=1.158, P>0.05) and high (1= 0.836, P>0.05) myopia in the VisuMax-SMILE

group. Conclusion There are significant differences in central corneal cutting error when corneal
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refractive surgeries are performed with different devices.
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