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Effect of Refractive Surgery on the Clinical Efficacy of Eye Drops in Dry Eye
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Purpose: In this study, the effects of eye drops with different compositions on tear film stability and subjective symptoms
in dry eye were examined based on refractive surgery status. Methods: Solution A and an ophthalmic gel were instilled in
dry eye patients with (26 eyes) and without (29 eyes) refractive surgery, and non-invasive tear break-up time (NIBUT),
initial break-up location, subjective symptoms and near work discomfort were evaluated and compared with saline. Results:
In the non-refractive surgery group, solution A and the gel increased NIBUT over saline, lasting 30 minutes. In the
refractive surgery group, the gel increased NIBUT by 25.0% for 30 minutes. In the non-refractive group, saline and the gel
caused localized break-up, whereas solution A exerted even break-up in the inferior (54.9%) and central (27.4%) areas. In
the refractive surgery group, the gel produced even break-up in the inferior (60%) and central (26%) areas. Solution A
improved gritty and blurred vision in the non-refractive group, and all drops improved poor vision. In the refractive group,

all eye drops reduced glare, but the gel increased blurred vision. Near-work discomfort decreased with saline in the non-
refractive group and with all drops in the refractive group. Conclusions: This study confirmed that eye drop effects differed
according to refractive surgery status. Therefore, we suggest considering surgery status when selecting dry eye treatment.
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Table 1. The types of eye drops
Product Volume Active ingredient Manufacture Usage
Cleancl Irrigation Sol. 20 mL - JW Pharmaceutical -
Frenz eye drop Sol. mild 0.5 mL Polysorbate 80 JW Pharmaceutical 2~3 drops at a time

Hydroxyethylcellulose

5~6 times a day

Liposic EDO ophthalmic gel 0.6 g Carbomer 2 mg

Bausch Health Korea

1 drop at a time 2~5 times a day
* drop about 30 minutes before bedtime
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A up
ear $ nose
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Fig. 1. Evaluation of tear film break-up location
A. The five sections of the cornea for analysis of
the location of tear film break-up
B. Tear film break-up image on comeal topography
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Fig. 2. Changes in NIBUT after instillation of eye drops.
*p<0.05, significantly different from the baseline value
A. The non-refractive surgery group
B. The refractive surgery group
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Fig. 3. Distribution of NIBUT changes after eye drop
instillation in the non-refractive surgery group
A. 15 minutes after eye drop instillation
B. 30 minutes after eye drop instillation
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Fig. 4. Distribution of NIBUT changes after eye drop
instillation in the refractive surgery group
A. 15 minutes after eye drop instillation
B. 30 minutes after eye drop instillation
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Table 2. Differences in the initial breakup location of the tear film based on the type of eye drop

Portions of Saline Solution A Gel
cornea Number of eyes Percent (%) Number of eyes Percent (%) Number of eyes Percent (%)
a 4 6.7 8 12.9 3 44
. b 4 6.7 3 4.8 8 11.8
Ijlfr;;ﬁfrgfégg c 27 45.0 20 323 26 38.2
d 17 28.3 14 22.6 19 27.9
e 8 133 17 274 12 17.6
a 6 0 0 5 10
. b 2 4 2.5 2 4
Reffactive c 11 2 8 20 16 32
SRehy g 15 30 8 20 14 28
e 19 38 23 57.5 13 26
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Fig. 5. Subjective symptoms score after instiling eye drops.
*p<0.05, significantly different from the baseline value
A. The non-refractive surgery group
B. The refractive surgery group
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Fig. 6. Comparison of ocular discomfort induced by near
work before and after eye drop instillation.
*p<0.05, significantly different from the baseline value
A. The non-refractive surgery group
B. The refractive surgery group
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