Original 19

Assessment of dry eye after LASIK with a Femtosecond Laser

and a Mechanical Microkeratome

Mona Marwan

Department of Ophthalmology, Burjeel Hospital Abu Dhabi, U.A.E

Correspondence to

Mona Marwan

Department of Ophthalmology, Burjeel
Hospital Abu Dhabi

Abu Dhabi, U.AE

e-mail: dr_mona_marwan81@yahoo.com

Kasr Al Ainy Medical Journal
2022, 28:19-23

ABSTRACT

Purpose. Dry eye is the most common complication after LASIK procedure and
is associated with corneal denervation. We conducted this study to compare the
effect of MK assisted Lasik and Femtolasik on dry eye parameters. Patients and
Methods: In this prospective, nonrandomized, comparative study, 160 patients
with myopia and astigmatism refractive surgery candidates MK assisted lasik and
femtolasik were examined, the groups were age and sex matched. Schirmer
testing, tear breakup time (TBUT), corneal staining were performed one week
pre-operative and at 1 week, 1, 3 and 6 months postoperatively.
Inclusion/exclusion criteria: Patients older than 18 years with stable refraction,
normal ophthalmic examination except for refractive errors planned residual
stromal bed thickness more than 300 um. pregnant patients and patients with
autoimmune diseases, previous ocular surgery were excluded from the study.
Results: There was no significant deviation in Schirmer test. There was no
significant deviation in cornea staining scores, there was no significant deviation
in tear break up time test between the two groups throughout the 6 months post-
operative. There was obvious decrease in Schirmer test and TBUT, corneal
fluorescein staining post-operative relative to pre-operative values at first week.
Conclusions: Both FS- and MK-assisted LASIK reduced Schirmer basic test
TBUT and increased corneal staining. There was no significant difference in
Schirmer test, TBUT, corneal fluorescein staining scores between the two groups.
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INTRODUCTION

Refractive surgery including Laser in situ
keratomileusis (LASIK) and femtolasik are the most
common performed corneal refractive procedures to
correct refractive errors’. In MK assisted Lasik, a
microblade is used to create the corneal flap before
ablation with the laser on corneal stroma in femtolasik,
femtosecond laser is used to create the corneal flap
before ablation with the laser on corneal stroma’.

Dry eye is the most common complication
encountered after laser refractive surgery with a
reported 95% of patients experiencing dryness
immediately after surgery. Most patients after LASIK
experience gritty sensation, stinging and fluctuation of
vision?.

Many factors contribute to dry eye after laser
refractive surgery. There are many theories that
suggested the following, LASIK damage the corneal
nerve fibers during the creation of the corneal flap,
followed by a decrease in corneal sensitivity, blink rate
decreases and tear film evaporation increases *The
higher calculated ablation depth causing more corneal
nerve damage and increasing dry eyes post lasik *.

https://kamj.journals.ekb.eg

Reduced goblet cells density during the suction leading
to unstable tear film mucin layer. Goblet cell reduction
in femtolasik higher than MK assisted lasik due to
prolonged suction time*.

In this study, we use objective parameters to analyze
the effects of femtolasik and MK assisted lasik on dry
eye.

METHODS

160 patients with myopia and astigmatism of both
sexes with mild to moderate myopia were included. The
patients’ age was 26 + 5 in Femtolasik group and 27+ 7
in MK assisted LASIK group. Spherical equivalent of
refraction (-2.50: -7.00) was in femtolasik group and
spherical  equivalent  from  (-1.75:-5.00)  with
astigmatism ( -1.00: -3.00) in both groups.

Surgical Procedures

All patients were performed by the same surgeon at
a private refractive surgery center between May 2023
and December 2023. All the patients were evaluated at
1-week pre-operative, 1 week and at 1, 3, and 6 months
postoperatively.
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The right eye of each patient was enrolled in the
study

Morea, M2 (Moria SA, Antony, France) was used in
corneal flap creation in MK assisted Lasik group, with
parameters of a 110-um flap thickness, 9.0-mm
diameter and optical zone of 6.5 mm.

Femtosecond laser (wave light FS 200 femtosecond
laser, Alcon) was used for corneal flap creation in
femtolasik cases with parameters of flap diameter of 9.0
mm, a flap thickness of 110 um, a hinge angle of 90
degrees, canal widthl.7. All patients were instructed to
use prednisolone acetate 1% ophthalmic suspension
(Pred Forte; Allergan), moxifloxacin hydrochloride 0.5
% ophthalmic solution (vigamox; Alcon Laboratories)
four times daily for 1 week and optive fusion UD
Allergan Carboxymethylcellulose (INN: Carmellose)
sodium 0.5%, Glycerin (INN: Glycerol) 0.9% 4 times
daily in the first week then as frequent as needed for the
next 3 months post-operative.

Restasis eye drops twice daily (cyclosporine
ophthalmic emulsion 0.05%) was used for 3 months.
Examinations were performed at 1 week pre-operative, |
week and 1, 3, and 6 months post-operative: tear
breakup time (TBUT), fluorescein ocular surface
staining, Schirmer basic tear secretion test were
performed.

Schirmer Basic Tear Secretion Test

Standard Schirmer strip of paper of (35mm x 5mm)
was placed at the inferior cul-de-sac for 5 minutes. The
length of the wet portion of the strip was measured in
millimeters. A score greater then 15 mm in 5 minutes
was considered normal
Tear Breakup Time

The TBUT was evaluated 2 minutes after the
inferotemporal bulbar conjunctiva was touched with a
sodium fluorescein strip. Patients were asked to blink,
and the tear film was examined with cobalt blue light of

slit lamp. It was measured as the number of seconds
between the last complete blink and the first visible
disturbance of the precorneal film.
Ocular Surface Staining

Corneal fluorescein staining is used to assess the
corneal epithelium viability. After fluroscein instillation
in the tear film, the cornea was evaluated under slit
lamp with cobalt blue filter. The cornea is divided into 5
zones, central cornea surrounded by the superior,
inferior, nasal, and temporal zones. Staining of zones
was based on a scale values where 0 is absent and 4 is
severe. the cornea is divided into five sections and
assigns a value from O (absent) to 3 (severe) to each
section, based on the amount, size, and confluence of
the PEE, for a maximum of 15 point.
Statistical Analysis

All statistical analyses were performed using the
commercial predictive analytic Statistical program
(Version 14; Dell, Tulsa, OK a p-value of less than
0.005 was considered significant statistically

The Kolmogorov—Smirnov test was used to evaluate
normal distribution. The chi-square test and Fisher’s
exact test were used to compare categorical variables.
Pearson correlation coefficients (r) were used to
evaluate the correlations between continuous variables.
Descriptive statistics were calculated as the mean T SD.
A value of p G 0.05 was considered statistically
significant. The study power was 0.95 when > = 0.05.

RESULTS

Table 1 shows pre-operative characteristics,
refraction and keratometry of the patients.Age and sex
were parallel between the two group. There was no
significant difference in refraction, mean keratometry
and stromal ablation depth between the two groups.

Table 1: Preoperative demographic data and pre-operative measurements

Femtosecond group Microkeratome group p
Sample size 80 80 0.82
Age, yr 26 £5 27 £ 7 0.65
Sex Female 45 38 0.48
Male 35 42
Spherical equivalent, D 70+£25 51+£1.75 0.001*
Sphere, D 4020 3.0+1.75 0.001*
Astigmatism, D 1.0+0.8 1.0+0.9 0.87
Mean keratometry, D 416 £5.2 420 £4.4 0.46
Calculated ablation depth, Km 110+ 35 90 +30 0.005*

*Statistical significance, p G 0.01.

Table 2 shows no significant difference in tear break

up time test, schirmer test and fluorescein corneal
staining pre-operatively between both groups.

There was significant increase in Schirmer test,
TBUT, corneal flurosscein stain results post-operatively
in both MK assisted lasik group and femtolasik group

There was no significant difference in Schirmer test,
TBUT corneal and fluorescein between both groups at
6 months post-operative.
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Table 2: The statistical analyses of pre- and post-LASIK dry eye signs

Preoperative 1 Wk 1 Mo 3 Mo 6 Mo p
TBUT's FS 6.2+5.2 78+27 78+26 8.8+4.7 9.1+8.6 0.02*
MK 56+5.3 6.3+4.1 6.5+25 7.8+4.2 7529
Fluorescein FS 1517 18+15 16+£15 14+13 1.3+1.0 0.13
staining scores MK 14+1.8 19+23 19+16 1715 1.6+1.3
Schirmer test, FS 78+4.6 8.8+6.1 8.1+6.27 8070 8.9 +7.4% 0.28
mm MK 6.5+54 71+64 78+6.5 75+54 8.2+6.2

*Statistical significance, p G 0.05.

Within-group analysis of variance was performed with the paired t test.

tStatistical significance, p G 0.05. fStatistical significance, p G 0.01.

FS, femtosecond laser; MK, microkeratome; OSDI, Ocular Surface Disease Index; TBUT, tear breakup time.
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Figure 1: Mean tear breakup time (in seconds) in the femtosecond laser (FS) and microkeratome (MK) groups. p G
0.05 with the repeated-measures analysis of variance.

i

Preoperative 1Mo

2

[y
o

[y
o

I
B

-
-

Fluorescein staining scores
|- -~
= (=] co

e
N

=}

HFS MK

Figure 2: Mean corneal fluorescein staining scores in the femtosecond laser (FS) and microkeratome (MK) groups
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Figure 3: Mean basic Schirmer test values in the femtosecond laser (FS) and microkeratome (MK) groups.
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DISCUSSION

Refractive procedures now are very popular in
patients with refractive errors. Hence, it is crucial to
optimize the results of this elective surgery. One of the
most common side effects post lasik is dry eye 2

Many lasik patients complain of symptoms of dry
eyes such as visual fluctuations, ocular fatigue,
discomfort, stinging, dryness and redness in the early
postoperative period; however, these symptoms improve
from 1 to 3 months post-operatively>®

Signs of post-operative lasik dry eyes include
decrease break up time test, decrease Schirmer test and
positive fluorescein corneal staining. Post lasik dry eyes
usually increases in the first month post-operative and
improves over time, however a small number of patients
develop chronic dry eyes more than 6 months post-
operative’. Pre-operative risk factors for dry eyes post
lasik include pre-operative dry eye, high refractive
error, deeper ablation depth, thicker corneal flap and
female sex.

Mechanisms of post-LASIK dry eye are not clearly
understood. Several factors contribute to dry eye post
lasik such as corneal denervation during the creation of
the corneal flap and decreased corneal sensitivity "

Also, several studies reported that post lasik dry eyes
correlate with the magnitude of refractive error before
Lasik and the calculated ablation depth during the
procedure.

Corneal flap thickness is an important risk factor for
post Lasik dry eyes de Paiva et al. 2006 reported that the
risk of dry eye development is related with the degree of
preoperative myopia and the calculated depth of laser
treatment*®

Salomdo et al. 2009 reported lower incidence of post
lasik dry eyes with femtolasik but, no correlation was
found between flap thickness and calculated ablation
depth and the incidence of post lasik dry eyes. Another
study reported that Hinge position had no significant
effect on post lasik dry eyes. While other studies
reported that femtolasik Corneal flap hinge position,
hinge angle, and thickness had no effect on post lasik
dry eyes **

Another meta-analysis reported that significant
reduction in postoperative TBUT time occurs with
LASIK rather than femtolasik ****

Our study involved 3 diagnostic tests, Schirmer test,
TBUT and corneal fluorescein staining. All patients in
our study had symptoms of pre-operative dry eyes. In
our study, Schirmer test, TBUT and corneal fluorescein
staining were significantly higher post-operatively than
pre-operatively. There was no significant difference in
Schirmer test, TBUT or corneal fluorescein staining
between MK assisted Lasik and femtolasik group
through 6 months post-operatively.

CONCLUSION

Lasik surgery induced dry eyes signs in both types
of laser refractive surgery including MK assisted lasik

and femtolasik. And affects vast majority of patients in
6 months post-operative

Schirmer test, TBUT and corneal fluorescein were
significantly higher post-operative than pre-operatively
there was no significant difference in Schirmer test,
TBUT or corneal fluorescein staining between MK
assisted Lasik and femtolasik group through 6 months
post-operative.

Declarations:

Consent for publication: Not applicable

Availability of data and material: Data are available
upon request.

Competing interests: The author(s) declare no
potential conflicts of interest with respect to the
research, authorship and/or publication of this article.
This manuscript has not been previously published and
is not under consideration in another journal.

Funding: Authors did not receive any grants from
funding agencies.

REFERENCES

1. Jabbour, S.; Bower, K.S. Refractive Surgery in the
US in 2021. JAMA Insights 2021, 326, 77-78.
[Google Scholar] [CrossRef] [PubMed]

2. Azar, D.T. Laser and mechanical microkeratome.
In Refractive Surgery, 2nd ed.; Mosby/Elsevier:
Philadelphia, PA, USA, 2016; ISBN 978-0-323-
03599-6.

3. De Paiva, C.S.; Chen, Z.; Koch, D.D.; Hamill,
M.B.; Manuel, F.K.; Hassan, S.S.; Wilhelmus,
K.R.; Pflugfelder, S.C. The Incidence and Risk
Factors for Developing Dry Eye After Myopic
LASIK. Am. J. Ophthalmol. 2006, 141, 438-445.

4. Sauvageot, P.; Julio, G.; Alvarez de Toledo, J.;
Charoenrook, V.; Barraquer, R.l. Femtosecond
laser-assisted laser in situ keratomileusis versus
photorefractive keratectomy: Effect on ocular
surface condition. J. Cataract Refract.
Surg. 2017, 43, 167-173.

5. Murakami, Y., Manche, E.E. Prospective,
Randomized  Comparison  of  Self-reported
Postoperative Dry Eye and Visual Fluctuation in
LASIK and Photorefractive
Keratectomy. Ophthalmology 2012, 119, 2220-
2224,

6. Bhatt, K.; Singh, S.; Singh, K.; Kumar, S,
Dwivedi, K. Prevalence of dry eye, its
categorization (Dry Eye Workshop II), and
pathological ~ correlation: A  tertiary care
study. Indian J. Ophthalmol. 2023, 71, 1454-1458.

7. Levinson BA, Rapuano CJ, Cohen EJ,
Hammersmith KM, Ayres BD, Laibson PR.
Referrals to the Wills Eye Institute Cornea Service
after laser in situ keratomileusis:Reasons for patient
dissatisfaction. J Cataract Refract Surg 2008;
34:32-9.


https://scholar.google.com/scholar_lookup?title=Refractive+Surgery+in+the+US+in+2021&author=Jabbour,+S.&author=Bower,+K.S.&publication_year=2021&journal=JAMA+Insights&volume=326&pages=77%E2%80%9378&doi=10.1001/jama.2020.20245&pmid=34228079
https://doi.org/10.1001/jama.2020.20245
http://www.ncbi.nlm.nih.gov/pubmed/34228079

10.

del Barrio JLA, Wilkins M, Cochener B, Ang M.
Refractive surgery. Lancet. (2019) 393:2085-98.
doi: 10.1016/S0140-6736(18)33209-4

McAlinden C, Moore J. Laser-assisted subepithelial
keratectomy  retreatment surgery.J Cataract
Refract Surg. (2011) 37:358-63. doi:
10.1016/j.jcrs.2010.11.009

Chang J-Y, Lin P-Y, Hsu C-C, Liu CJ-L.
Comparison of clinical outcomes of LASIK, Trans-
PRK, and SMILE for correction of myopia. J Chin
Med Assoc. (2022) 85:145-51. doi:
10.1097/JCMA.0000000000000674

11.

12.

13.

Assessment of dry eye After LASIK Marwan 23

Salomdo MQ, Ambroésio R, Wilson SE. Dry eye
associated with laser in situ keratomileusis:
mechanical microkeratome versus femtosecond
laser. J Cataract Refract Surg. 2009;35(10):1756—
1760. doi:10.1016/j.jcrs.2009.05.032

Wilkinson JM, Cozine EW, Kahn AR. Refractive
eye surgery: helping patients make informed
decisions about LASIK. Am Fam Physician.
2017;95(10):637-644.

Cohen E, Spierer O. Dry eye post-laser-assisted in
situ  keratomileusis: major review and latest
updates. J Ophthalmol. 2018;2018:4903831.
doi:10.1155/2018/4903831


https://doi.org/10.1016/j.jcrs.2009.05.032
https://doi.org/10.1016/j.jcrs.2009.05.032
https://doi.org/10.1155/2018/4903831

