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Abstract

Purpose—To evaluate dry eye manifestations following photorefractive keratectomy (PRK) and
laser in situ keratomileusis (LASIK) and determine the incidence and predictive factors of chronic
dry eye using a set of dry eye criteria.

Setting—Walter Reed Army Medical Center, Washington, DC, USA

Methods—This is a prospective non-randomized clinical study of 143 active duty U.S. Army
personnel aged 29.9+5.2 years with myopia or myopic astigmatism (manifest spherical equivalent
-3.83+1.96 diopters) undergoing either PRK or LASIK. Dry eye evaluation was performed pre-
and postoperatively. Main outcome measures included dry eye manifestations, incidence, and
predictive factors of chronic dry eye.

Results—Schirmer scores, corneal sensitivity, ocular surface staining, surface regularity index
(SRI), and responses to dry eye questionnaire significantly changed over time after PRK. After
LASIK, significant changes were observed in tear breakup time, corneal sensitivity, ocular surface
staining, and responses to questionnaire. At twelve months postoperatively, 5.0% of PRK and
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0.8% of LASIK participants developed chronic dry eye. Regression analysis showed
preoperatively lower Schirmer score will significantly influence development of chronic dry eye
after PRK whereas preoperatively lower Schirmer score or higher ocular surface staining score
will significantly influence the occurrence of chronic dry eye after LASIK.

Conclusions—Chronic dry eye is uncommon after PRK and LASIK. Ocular surface and tear
film characteristics during preoperative examination may help predict chronic dry eye
development in PRK and LASIK.
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dry eye; LASIK; PRK

INTRODUCTION

Corneal refractive surgery is a recognized risk factor for developing dry eye. Dysfunction in
the ocular surface-lacrimal gland functional unit contributes to the occurrence of dry eye
following photorefractive keratectomy (PRK) and laser in-situ keratomileusis (LASIK).
Damage to the corneal afferent nerves during PRK and LASIK disrupts sensory input into
the ocular surface lacrimal gland feedback system.! In PRK, the neural damage occurs at the
nerve endings that terminate in the anterior stroma and epithelium. In LASIK, however,
nerve damage occurs deeper. When the corneal flap is created in LASIK, the nerves are cut
at their trunks where they enter the eye in the peripheral, mid-stromal cornea with additional
damage occurring during photoablation.

Available epidemiologic data on refractive surgery-induced dry eye is limited. According to
the 2007 International Dry Eye Workshop (DEWS),? the prevalence of LASIK-induced dry
eye in patients without prior dry eye history ranged between 0.25% up to 48%. While a
transient ocular surface disease is generally expected in most individuals in the early
postoperative period, it is unclear how many individuals without apparent dry eye history
develop chronic post-refractive surgery dry eye. The epidemiology subcommittee of the
2007 International DEWS also recognized the need to further investigate risks factors for dry
eye after refractive surgery.2

In this study, we evaluated dry eye signs and symptoms following PRK and LASIK with the
goal of identifying individuals who develop transient ocular surface disease versus those
who progress to chronic dry eye after PRK and LASIK. We also explored if there were any
significant preoperative tear and ocular surface findings that could be associated with
developing chronic dry eye after refractive surgery.

METHODS

The Institutional Review Board (IRB) at Walter Reed Army Medical Center Department of
Clinical Investigation granted approval prior to the initiation of the study. Each participant
gave informed consent and all research adhered to the tenets of the Helsinki Declaration.
This trial was registered at www.clinicaltrials.gov (ClinicalTrials.gov Identifier:
NCT00411827). HIPAA compliance was maintained throughout the study.
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Active duty U.S. Army participants (n=143), with mean age 29.9+5.2 years at the time
surgery, were enrolled in the study. Each participant met the eligibility criteria prior to
enrollment. Inclusion criteria included: male or female; of any race; between 21 and 40
years old at the time of preoperative examination; manifest refractive spherical equivalent
(MSE) of up to 10.00 diopters (D) at the spectacle plane with refractive cylinder up to 3.00
D; corrected distance visual acuity (CDVA) of 20/20 or better in both eyes; and refractive
stability, defined as a change in the spherical or cylindrical component of their refractive
error of no more than 0.50D during the twelve-month period preceding the baseline
examination. Patients were excluded if they had history or examination findings of
preoperative dry eye: Schirmer test (with anesthesia) of 0, subjective complaints or
symptoms of dry eye, or findings during the slit lamp exam consistent with dry eye (e.g.
superficial punctate keratitis); previous surgery or trauma to the eye; medical condition,
concurrent topical or systemic medication that may impair healing; active ophthalmic
disease; neovascularization of the cornea within 1mm of the intended ablation zone;
clinically significant lens opacity; evidence of glaucoma, keratoconus, corneal irregularity or
abnormal videokeratography in either eye; history of recurrent erosions or epithelial
basement dystrophy; hypersensitivity or inappropriate response to any of the postoperative
medications; and for female participants, positive pregnancy test or intention of getting
pregnant during the study period.

Prior to surgery participants underwent a complete ocular history and examination including
uncorrected and corrected distance visual acuity (UDVA and CDVA), manifest and
cycloplegic refractions, slit lamp biomicroscopy, dilated posterior segment examination,
intraocular pressure measurement, computerized corneal topography, corneal pachymetry
and dry eye testing, as described in the subsequent section. Before preoperative
examinations, soft contact lens wearers were asked to discontinue using their lenses for at
least two weeks and hard contact lens wearers at least four weeks.

Two surgeons (K.S.B and R.D.S) performed PRK and LASIK for the study. The PRK
technique included epithelial debridement using a rotary brush (Amoils Epithelial Scrubber,
Innovative Excimer Solutions, Toronto, Canada), photoabalation of the stroma and
prophylactic mitomycin C application (0.1 mg/mL for 30 seconds) to the stromal bed for all
cases with ablation depth equal to or greater than 70 microns. The LASIK technique used a
superior-hinged, 120 micron thick, 9.0 mm diameter corneal flap created using the Intralase
femtosecond laser (Abbott Medical Optics, Sta. Ana, CA). All treatments were wavefront
optimized ablations using the WaveL.ight Allegretto Wave Eye-Q 400 Hz excimer laser
system (Alcon Surgical, Ft. Worth, TX).

The postoperative regimen for PRK treated eyes was topical moxifloxacin four times daily
for one week; a ten-week course of topical fluorometholone 0.1% ophthalmic solution (four
times daily for four weeks, three times daily for two weeks, twice daily for two weeks, then
once daily for two weeks); topical ketorolac up to four times daily during the first 48 hours
as needed for pain; frequent lubrication with preservative-free artificial tears; and oral
vitamin C 500 mg twice a day for three months. A therapeutic contact lens omafilcon A
(Proclear, CooperVision, Fairport, NY) was used postoperatively in all eyes after PRK until
complete re-epithelialization, typically between four and seven days.
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The postoperative medication regimen for LASIK treated eyes was: moxifloxacin
hydrochloride 0.5% ophthalmic solution (Vigamox, Alcon Inc, Ft. Worth, TX) four times a
day for one week; prednisolone acetate 1% ophthalmic suspension every two hours for 24
hours and then four times a day for one week; topical ketorolac tromethamine 0.4%
ophthalmic solution (Acular-LS, Allergan Inc, Irvine, CA) up to four times daily during the
first 48 hours as needed for pain; and frequent preservative free artificial tear supplements as
needed.

PRK participants followed up on postoperative day one and again on postoperative day four
or five to remove the bandage contact lens. If the epithelium was not completely healed, the
bandage lens was replaced and the patient was seen every one to two days until complete re-
epithelialization. LASIK participants followed up on day one and seven postoperatively.
Subsequent visits for both PRK and LASIK were at one, three, six, and twelve months
postoperatively. Postoperative exams from these regularly scheduled visits included UDVA,
manifest refraction, CDVA and identifying complications, including but not limited to
corneal haze, dry eye, corneal infiltrate and steroid response ocular hypertension or
glaucoma.

Diagnostic tests for dry eye were performed at baseline preoperatively, and repeated at one,
three, six, and twelve months postoperatively.

Psychometric Questionnaire

Participants completed the McMonnies dry eye questionnaire, a previously-validated
questionnaire that correlates subjective symptoms of dry eye with clinically evident dry eye
disease.’

Computed videokeratoscopy

Corneal topography was performed using the Tomey TMS4 (Nagoya, Japan). The Surface
Regularity Index (SRI) was calculated to assess the ocular surface and to objectively
evaluate dry eye.45

Tear film break up time

The tear film break up time test (TBUT) was used to evaluate the stability of the tear film. A
fluorescein strip moistened with balanced salt solution was lightly touched against the
inferior tarsal conjunctiva. After blinking several times to distribute the dye throughout the
tear film, the participant stared straight ahead without blinking while the cornea was
observed under the slit lamp using a cobalt blue filter. The time between a complete blink
and the appearance of the first defect in the fluorescein was measured in seconds. The test
was repeated five times using a digital chronometer and the average was used. A tear film
break up time of 10 seconds or longer was considered normal.

Rose bengal staining

Rose bengal staining was used to assess the damage to the ocular surface epithelia. One drop
of 1 % rose bengal was placed in the lower cul-de-sac. Staining of the cornea and
conjunctiva was scored on a scale of 0 to 3 (0 = no staining, 1 = mild staining, 2 = moderate
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staining, 3 = severe staining) for the nasal conjunctiva, temporal conjunctiva, and cornea. A
total possible score for one eye was 9. The cut-off value for dry eye was a score of 3 or
higher.

Esthesiometry

The Cochet-Bonnet esthesiometer measured the corneal sensitivity. The corneal touch
threshold was defined as the mean length of the filament that produced a positive response
from a minimum of three stimulus applications. The test was performed with the participant
on upright position. Mean filament length was converted to applied pressure (g/mm?) using a
conversion table provided by the manufacturer.

Schirmer test

The Schirmer test determined the rate of tear secretion. It measured reflex tearing when
performed without anesthesia and basal tear secretion when performed with topical
anesthesia (proparacaine 0.5%). Schirmer test strips were inserted in the inferior cul-de-sac
for five minutes. Diagnostic cut-off values were wetting of less than 10 mm and 5 mm per
five minutes, respectively.

Chronic Dry Eye

A modified Japanese dry eye criteria determined the dry eye status at one, three, six, and
twelve months postoperatively (Table 1). The Japanese dry eye criteria referred to the results
of Schirmer test without anesthesia whereas the present study utilized scores of Schirmer
test with anesthesia.” Participants with dry eye were treated appropriately with preservative-
free artificial tear supplements and/or punctal plug insertion. Silicone plugs were inserted
into lower punctum only.

To determine the number of transient and chronic dry eye cases at the conclusion of the
study, each eye was graded as follows: normal = 0, probable dry eye = 1 and definite dry eye
= 2 and the following definitions were set: normal was defined as a having a score of 0 at all
postoperative visits; chronic dry eye was defined as having a score of =1 at either six or
twelve months p/us another score of =1 at any postoperative visit; and transient dry eye was
defined as those not meeting either criteria (Figure 1). Bilateral involvement of transient and
chronic dry eye was also determined.

SPSS for windows version 21.0 (IBM Corp., Armonk, NY) was used for the statistical
analysis. The Friedman test was performed to determine whether there was an overall
statistically significant difference in dry eye parameters within the twelve-month follow up
period. A P-value of <0.05 was considered significant. Post-hoc analysis with the Wilcoxon
signed rank test was performed with a Bonferroni correction applied to compare post-
surgical signs and symptoms to pre-surgical baseline. The significance level was set at
F£<0.013 for multiple comparison. Dry eye test results are presented as median and
interquartile ranges (IQR). Linear regression analysis was performed to explore any
significant associations between preoperative clinical findings, intraoperative application of
mitomycin C (in PRK) and the development of chronic dry eye, as defined above.
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A total of 143 participants comprised the study population, 73 of which were enrolled in the
PRK group and 70 in the LASIK group. There were 34 men and 39 women in the PRK
group; and 35 men and 35 women in the LASIK group. Demographic and preoperative
refractive characteristics are presented in Table 2. Baseline preoperative dry eye parameters
by treatment group are presented in Table 3.

Two indices of the health of the tear film, Schirmer test with anesthesia and TBUT, were
measured before and after surgery (Figure 2). There was a statistically significant difference
in Schirmer test scores across time in PRK (/£<0.001) but not in LASIK (P=0.134). Schirmer
test scores were significantly lower only at one month (P=0.003) and three months
(P=0.004) after PRK. There was no statistically significant difference in TBUT over time
after PRK (P=0.378) however, there was a significant change after LASIK (/<0.001). TBUT
was significantly faster at one month, three months and twelve months after LASIK
(P<0.001) compared to preoperative baseline.

Ocular Surface

Two parameters of the health of the ocular surface, corneal nerve sensitivity and rose bengal
staining, were evaluated before and after surgery (Figure 3). Corneal sensitivity changed
significantly over time after either PRK or LASIK (P<0.001). Postoperative corneal
sensitivity after PRK was significantly decreased at one month (P=0.010) but significantly
increased at twelve months (P=0.007) postoperatively compared to baseline. It also
decreased significantly at one month (£<0.001), three months (£<0.001) and six months
(P=0.009) after LASIK. A statistically significant change in rose bengal staining scores was
seen after either PRK (£=0.044) or LASIK (~=0.002). Post-hoc analysis revealed the
postoperative rose bengal staining score was significantly higher only at three months after
PRK compared to preoperative score (£=0.004). It was statistically significantly higher than
preoperative value at all observed time points after LASIK (one month, £=0.005; three
months, £<0.001; six months, P=0.006 and twelve months, A=0.001).

Corneal topography showed a statistically significant change in SRI in PRK (/<0.001) but
not in LASIK (P=0.083). Post-hoc analysis showed postoperative SRI in PRK was
significantly lower at three months (£=0.003) and twelve months (£=0.002) compared to
baseline values (Figure 4).

Dry Eye Symptoms

Figures 2—4 focused on the signs of dry eye. Figure 5 demonstrated the changes in the
symptoms of dry eye: McMonnies scores significantly changed over time after either PRK
(P<0.001) or LASIK (P<0.001). Scores were consistently higher than baseline at each
postoperative timepoint in the PRK and LASIK groups. Symptoms of dry eye increased for
both procedures and did not recover.

J Cataract Refract Surg. Author manuscript; available in PMC 2017 November 26.
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Chronic dry eye

Using a modified Japanese dry eye criteria, most eyes in the PRK and LASIK groups were
classified as normal at all follow up visits. Definitive dry eye was uncommon following
either PRK or LASIK (Table 4). Chronic dry eye, by our definition (Figure 1), occurred in 6
out of 120 PRK eyes (5.0%) and in 1 out of 123 LASIK eyes (0.8%). None of the
participants had chronic dry eyes bilaterally (Table 5).

Predictive factors for chronic dry eye

Preoperative findings in Schirmer test with anesthesia, TBUT, corneal esthesiometry, rose
bengal staining and SRI were selected as predictors for chronic dry eye in PRK and LASIK.
Correlation analysis revealed chronic dry eye in PRK is negatively correlated to preoperative
Schirmer score (r=-0.235, £=0.005) and TBUT (r=—-0.0.204, £=0.013) but positively
correlated to preoperative SRI (r=0.167, P=0.035) whereas chronic dry eye in LASIK is
negatively correlated with preoperative Schirmer score (r=—0.278, £=0.001) but positively
correlated rose bengal staining score (r=0.243, £=0.003). Linear regression analysis showed
the selected preoperative variables significantly accounted for the occurrence of chronic dry
eye in PRK (R2=0.107, £=0.023) and in LASIK (R2=0.117, =0.011). Among the selected
variables, only Schirmer score in PRK and Schirmer and rose bengal staining scores in
LASIK had significant regression weights (Table 6). There was no significant association
between chronic dry eye and intraoperative use of mitomycin-C in PRK (R=0.94, £=0.308).

DISCUSSION

Corneal denervation during PRK and LASIK impairs corneal sensation and feedback to the
lacrimal gland causing a spectrum of ocular surface conditions associated with reduced tear
production and secretion, tear film instability, corneal and conjunctival epitheliopathy and
dry eye symptoms.1-8 The pattern of corneal nerve damage and recovery are different
between PRK and LASIK?:10 thus ocular surface manifestations following the surgeries may
differ as well. In this study, we found several significant changes in the tear film and ocular
surface health after PRK and LASIK.

In PRK, corneal sensation significantly decreased in the first month after surgery before
recovering to preoperative status at three months postoperatively. Schirmer scores
significantly decreased only in the first three months, while ocular surface staining scores
significantly increased at three months postoperatively. Improvement in corneal surface
regularity was also observed starting at three months postoperatively. TBUT did not change
significantly over time. At twelve months following PRK, a small but significant increase in
corneal sensitivity was observed. Early recovery of corneal sensation may be indicative of a
more rapid corneal nerve regeneration after PRK than after other types of corneal
damage.11-12 This may also have prompted subsequent recovery of tear secretion thus
limiting significant ocular surface epitheliopathy in the early postoperative period.
Interestingly, there was a small but statistically significant increase in corneal sensitivity at
twelve months following PRK. Although corneal hypersensitivity after PRK has been
described previously,13 the current finding should be carefully interpreted as the difference
between preoperative and twelve month postoperative values was very narrow (Figure 2A).
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In LASIK, our findings supported previous reports of corneal sensitivity returning in LASIK
at a later postoperative period than for PRK.14:15 We did not find a significant decrease in
Schirmer test score despite a significant decrease in TBUT and increase in ocular surface
staining score. These findings were suggestive of a qualitative change in tear film in
LASIK.16 The compromised tear film stability as measured by TBUT in LASIK may be due
to suppression of lacrimal gland fluid and conjunctival goblet cell mucin secretion by
corneal nerve injury upon LASIK flap creationl”-18 and the loss of conjunctival goblet cells
from the application of the suction ring.19 Reduced blink rate and decreased release of
neurotrophic factors may contribute to an alteration in the state of the ocular surface.16
Moreover, changes in corneal curvature postoperatively can also result in the abnormal
distribution of tears during blinking.20

Patient-reported symptoms in both groups were found to be higher than baseline values up to
twelve months postoperatively despite not having prior history or clinical findings of dry
eye. The symptoms seemed to correlate with the postoperative clinical findings in LASIK
but not in PRK since most clinical findings were improved to preoperative levels at six
months following PRK. Symptoms of dry eye may be perceived while damaged corneal
nerves regenerate. Healing nerves may have increased activity and activated corneal sensory
nerves may produce irritation, stinging, and burning sensations.2! Although we found a
small but significant increase in corneal sensitivity at twelve months after PRK it is
speculative at this point if this could be associated with the increased symptomatic findings
at twelve months post-PRK. The aberrant firing and increased spontaneous activity of the
regenerating corneal nerves were not detectable by the methods used in our study.

Although refractive surgery-related dry eye is well-studied, the incidence of chronic dry eye
after refractive surgery is still unclear. Inconsistencies in published reports may be attributed
to varying methodologies used in the investigations. Moreover, this may also be partly
because dry eye has been defined in different ways both in literature and in practice. Some
put emphasis more on symptoms while others focus more on objective findings. Previous
reports on the incidence of dry eye after PRK and LASIK were based on one or two dry eye
markers such as dry eye symptoms,22 corneal staining,*23 or both.24

The present investigation applied a modified Japanese dry eye diagnostic criteria to
determine the presence of dry eye after refractive surgery. The Japanese criteria described
performing Schirmer test without anesthesia’ but the current study performed the test with
anesthesia. Both techniques are commonly performed and accepted to assess dry eye,
however, Schirmer test without anesthesia may give high false negative rate and therefore
may be less reliable.25.26

The scoring system (normal = 0, probable dry eye = 1 and definite dry eye = 2) determined
the dry eye status at every postoperative visit and subsequently differentiated those with
transient post-surgical recovery versus chronic dry eye. Obtaining a score of =1 at either six
or twelve months p/us another score of =1 at any postoperative visit was considered chronic
dry eye. The six month cut-off was selected as it was generally expected that most dry eye
parameters return to baseline at six months postoperatively.23
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By our dry eye definition, only a small percentage of eyes without a history of dry eye
develop the disease after either PRK or LASIK Moreover, we found chronic dry eye was
uncommon as the PRK group had 6 cases (5.0%) whereas the LASIK group had only one
case (0.8%). The current findings were relatively lower than what was previously published.
In a retrospective study, Shoja and associates23 reported 20% LASIK patients had chronic
dry eye persisting six months or more after surgery. The discrepancy between the results
could be attributed to differences in chronic dry eye definition and study population. Our
study rates may be lower than previously reported due to relatively younger study
population.

Correlation analysis indicated those with preoperatively lower Schirmer score, lower TBUT
and higher SRI tend to develop chronic dry eye after PRK whereas those with preoperatively
lower Schirmer score and higher rose bengal staining score tend to develop chronic dry eye
after LASIK. Moreover, the regression model revealed that the selected preoperative
findings influenced the development of chronic dry eye after PRK and after LASIK. In PRK,
the selected variables only contributed to 10.7% of the prediction whereas in LASIK, the
selected variables contributed to 11.7% of the prediction, suggesting there were other factors
influencing post-refractive surgery chronic dry eye progression. The analysis also suggested
signs of quantitative tear disturbance preoperatively such as lower Schirmer test score was
expected to significantly contribute to chronic dry eye progression after either PRK or
LASIK. Additionally, signs of epithelial damage preoperatively, such as higher staining
score, significantly contribute to the development of chronic dry eye after LASIK. Although
intraoperative use of mitomycin-C could potentially induce postoperative dry eye 2’ our
analysis did not show any significant association between mitomycin-C application and
chronic dry eye in PRK.

To the best of our knowledge, this was the first prospective study to report the incidence of
chronic dry eye after refractive surgery. The study design, robust sample size with high
follow up rates up to twelve months postoperatively (82.2% PRK and 81.1% LASIK) are the
main strengths of the investigation. The study was non-randomized because participants
were allowed to select their preferred surgery thus no direct comparison between PRK and
LASIK groups was performed. Dry eye was managed accordingly for the duration of the
study, and thus could potentially underestimate the results reported. Nonetheless, this study
may offer some insights on the occurrence of chronic dry eye, despite ample dry eye
treatment, following two commonly performed laser refractive surgeries.

In conclusion, our study demonstrated that individuals without apparent dry eye were likely
to have signs and symptoms of dry eye after either PRK or LASIK. A small percentage of
these individuals would go on to develop chronic dry eye but a greater majority would
experience it transiently and recover. Ocular surface and tear film abnormalities
preoperatively could influence chronic dry eye progression after surgery.
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WHAT WAS KNOWN

. Dry eye is one of the most commonly reported complications of laser
refractive surgery.

. While dry eye is generally expected to occur transiently in the early
postoperative period, it may also develop into a chronic condition.

. The prevalence of LASIK-induced dry eye ranges between 0.25% and 48%
but the specific incidence of chronic dry eye following PRK or LASIK has yet
to be reported.

WHAT THIS PAPER ADDS

. Changes in the ocular surface and tear film induced by PRK and LASIK were
described and pre-defined criteria were used to identify chronic dry eye cases
after PRK and LASIK.

. We found chronic dry eye is uncommon following PRK and LASIK. Signs of
quantitative tear film abnormality and ocular surface damage preoperatively
could influence chronic dry eye development after either PRK or LASIK.

. Intraoperative use of mitomycin-C is not associated with the development of
chronic dry eye in PRK.
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Figure 1.
Dry eye Categorization.
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Tear film after PRK and LASIK characterized by (A) Schirmer test with anesthesia and (B)
tear breakup time after PRK and LASIK. Increased values indicate improvement. Boxplot

shows median and interquartile ranges. Line graph shows mean values. Asterisk (*),
statistically significant from preoperative value.
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A. Corneal esthesiometry
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1duosnuely Joyiny

Ocular surface characterized by (A) corneal esthesiometry and (B) rose bengal staining after
PRK and LASIK. Decreased values indicate improvement. Boxplot shows median and
interquartile ranges. Line graph shows mean values. Asterisk (*), statistically significant
from preoperative value.
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Preop M 3M M 12mM
Visit

Corneal topographic indices (A) surface regularity index and (B) surface asymmetry index
after PRK and LASIK. Decreased values indicate improvement. Boxplot shows median and
interquartile ranges. Line graph shows mean values. Asterisk (*), statistically significant

from preoperative value.
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McMonnies questionnaire
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Figure 5.
Reported dry eye symptoms evaluated by McMonnies questionnaire. Decreased values

indicate improvement. Boxplot shows median and interquartile ranges. Line graph shows
mean values. Asterisk (*), statistically significant from preoperative value.
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Table 1

Modified Japanese dry eye criteria.

Normal

Probable dry eye Definite Dry Eye

One or none of the following . Two of the following . Three of the following

Presence of dry eye symptomatology
Presence of either qualitative or quantitative disturbance of the tear film
- TBUT <55 OR
- Schirmer test with anesthesia (ST) <5 mm
Presence of conjunctivocorneal epithelial damage
- Fluorescein staining score 23 points OR
- Rose bengal score =3 points OR

- lissamine green staining score =3 points
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Table 2

Preoperative baseline characteristics by treatment group.

PRK (n=146 eyes)

LASIK (n=139 eyes)

* Age (years) 310452 28.845.1
*Manifest Sphere (diopters, D) -3.30+1.84 -3.63+1.94
*Manifest Cylinder (D) -0.80+0.87 -0.67 £0.61
*Manifest spherical equivalent (D) -3.70 £1.95 -3.97 £1.96
* Ablation depth (microns) 59.5425.4 61.6 £26.1
Mitomycin C treated (%) 23.8% -

*
Mean + standard deviation
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Median and interquartile ranges of preoperative dry eye parameters.

Table 3

PRK (n=146 eyes)

LASIK (n=139 eyes)

McMonnies score 5.0 (4.0-8.0) 55 (3.0-8.3)
Schirmer without anesthesia (mm) 25.0 (20.0-35.0) 25.0 (15.0-32.0)
Schirmer with anesthesia (mm) 20.0 (12.0-30.0) 16.0 (10.0-31.0)
Corneal sensation (g/mm?) 0.40 (0.40) 0.40 (0.40)
Tear breakup time (seconds) 12.0  (9.0-19.0) 11.0 (9.0-18.0)
Rose bengal staining score 0 0) 0 (0)
Surface regularity index 0.13 (0.07-0.27) 0.14 (0.06-0.33)
Surface asymmetry index 0.34 (0.25-0.46) 0.32  (0.24-0.47)
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Table 5
Chronic dry eye cases after PRK and LASIK.

Normal Dry Eye

Transient  Chronic

PRK 100 (83.3%) 14 (11.7%) 6 (5.0%)
Bilateral involvement 3 (5.0%) 0 (0%)
LASIK 105 (85.4%) 17 (13.8%) 1 (0.8%)
Bilateral involvement 3 (4.9%) 0 (0%)
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Table 6

Predictive modeling for chronic dry eye following PRK and LASIK.

Dependent Variable Independent Variable P-value R2

Chronic dry eye (PRK) Preoperative Schirmer with anesthesia g g41 *
Preoperative TBUT 0.159
Preoperative rose bengal staining score 0.409 0.107%
Preoperative corneal sensitivity 0.403
Preoperative surface regularity index 0.135
Intraoperative mitomycin-C 0.308 0.009

Chronic dry eye (LASIK)  Preoperative Schirmer with anesthesia 14 7*
Preoperative TBUT 0.821 .
Preoperative rose bengal staining score g g48* 0.117
Preoperative corneal sensitivity 0.351
Preoperative surface regularity index 0.778

*
P-value<0.05
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