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Abstract

Excimer laser corneal refractive surgery is one of the most widely used method
for myopia correction at present. With the development of 30 years, examination and
surgical instruments become more and more advanced, but intraoperative and
postoperative complications of the corneal flap are still not fully avoided. In 2000,
femtosecond laser was applied in corneal refractive surgery, creating a new era of all
laser corneal refractive surgery. Femtosecond laser-assisted LASIK (FS-LASIK)
makes the creation of corneal flap safer while small incision lenticule extraction
(SMILE) further achieves success without creating flap. Transepithelial
photorefractive keratectomy (TransPRK) apply only excimer laser to ablate corneal
epithelium and stroma. All these three kinds of refractive surgeries are collectively
referred to as all laser corneal refractive surgery. Although they have become the main
methods of corneal refractive surgery because of their safety and accuracy, dry eye is
still an unavoidable problem due to changes in the tear film and ocular surface after
surgery. In this study, we use ocular surface analyzer (Oculus Keratograph) to
compare dry eye symptoms and signs before and after these three kinds of all laser
corneal refractive surgery .

Objective: to compare dry eye symptoms and signs before and after three kinds
of all laser corneal refractive surgery using ocular surface analyzer (Oculus
Keratograph).

Methods: It is a single-center, prospective, case-control study. 98 patients (196
eyes) undergoing corneal refractive surgery from January 2014 to May 2014 in
Xiamen Eye Center were recruited, among which 44 males (88 eyes), 54 female
(108eyes). They are divided into three groups, namely, FS-LASIK group, TransPRK
group and SMILE group. All patients underwent observation and assessment in the
following order: Ocular Surface Disease Index (OSDI), Tear meniscus height (TMH)
measure using the infrared pattern of Oculus Keratograph, The first tear film break-up
time (FBUT) and average tear film break-up time (ABUT) measure using the infrared

pattern of Oculus Keratograph, grading of Bulbar Redness, corneal fluorescein
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staining, Schirmer I Test(SIT).

Results: 1. Changes of OSDI index: By Repeated measures ANOVA, OSDI
overall scores show the difference was statistically significant at different times (F =
58.99, P<0.01), LSD pairwise comparison method show that the results of 3 months
and 6 months after surgery have no significant difference with preoperative (P>0.05).
From before to 6 months after surgery as a whole, the difference of OSDI scores
between groups was not statistically significant(F = 1.37, P = 0.26), There was no
interaction effect of group and time (F = 1.17, P =0.32) . In the FS-LASIK group and
SMILE group, OSDI scores after 3 months and 6 months has no statistical difference
with preoperative scores, and they are less than after 1 week and 1 month. In
TransPRK group, OSDI scores have no statistical significant difference with
preoperative, less than after 1 week , 1 month and 3 months.

2. Changes of Tear meniscus height: The difference of TMH mean scores was
statistically significant at different times (F = 6.25, P<0.01). LSD pairwise
comparison shows the results of 3 months and 6 months after surgery have no
significant difference with preoperative (P>0.05). From before to 6 months after
surgery as a whole, the difference of TMH scores between groups was not statistically
significant (F = 1.10, P = 0.34). There was no interaction effect of group and time (F
=0.90, P = 0.51). There is no significant difference of TMH scores between before and
after the surgery in FS-LASIK group and TransPRK group.

3. Changes of the first tear film break-up time (FBUT): The difference of FBUT
mean scores was statistically significant at different times (F = 4.42, P<0.01), LSD
pairwise comparison shows the results of 3 months and 6 months after surgery have
no significant difference with preoperative (P>0.05). From before to 6 months after
surgery as a whole, the difference of FBUT scores between groups was not
statistically significant (F = 0.85, P = 0.43). There was no interaction effect of group
and time (F = 1.08, P = 0.38). In SMILE group, FBUT scores after 1 month. 3
months and 6 months has no statistical difference with preoperative scores(P>0.05).
While in FS-LASIK and TransPRK group, FBUT scores after 3 months and 6 months
has no statistical difference with preoperative scores.

v
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4. Changes of the average tear film break-up time (ABUT): The difference of ABUT
mean scores was statistically significant at different times (F = 6.55, P<0.01), LSD
pairwise comparison shows the results of 3 months and 6 months after surgery have
no significant difference with preoperative (P>0.05). From before to 6 months after
surgery as a whole, the difference of FBUT scores between groups was not
statistically significant (F = 1.30, P = 0.27). There was no interaction effect of group
and time (F= 0.28, P = 0.96). In SMILE group, FBUT scores after 1 month. 3
months and 6 months has no statistical difference with preoperative scores(P>0.05).
While in FS-LASIK and TransPRK group, ABUT scores after 3 months and 6 months
has no statistical difference with preoperative scores.

5. Changes of Bulbar Redness grading: There is no significant difference of Bulbar
Redness grading between these three groups.

6. Changes of Schirmer I Test: There is no significant difference of Schirmer I Test
between these three groups.

Conclusions: 1. Ocular surface disease index increase after three groups. In
FS-LASIK and SMILE group, OSDI recover to preoperative levels after 3 months. It
is better than TransPRK group (6 months).

2. The first tear film break-up time decrease after three groups. In SMILE group,
FBUT recover to preoperative levels after 1 month. It is better than FS-LASIK and
TransPRK group (3 months).

3. The average tear film break-up time decrease after three groups. In SMILE group,
ABUT recover to preoperative levels after 1 month. It is better than FS-LASIK and
TransPRK group (3 months).

4. In TransPRK group, corneal fluorescein staining score increases after surgery and
recover to preoperative levels after 3 months.

5. Recovery of dry eye signs is faster than symptoms.

Keywords: Corneal refractive surgery; dry eye; femtosecond laser;
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