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A B S T R A C T

Objective: The aim of this study was to assess the efficacy of commercially available sterile lid wipes in
reducing the incidence of MGD and dry eye after cataract surgery.
Materials and Methods: In this prospective clinical study 40 patients undergoing uneventful cataract
surgery were included. They were divided randomly into 2 groups of 20 patients each. The control group
was prescribed standard postoperative regimen consisting of topical steroid, antibiotic and NSAID. The
study group was prescribed in addition to the above topical regimen, sterile lid wipes for cleaning of
lid margin and lashes. The signs and symptoms of all patients were assessed and scoring was done
based on severity grading of a structured symptom based Standard Patient Evaluation of Eye Dryness
(SPEED) questionnaire, corneal staining, meibum expressibility and meibum quality at preoperative and at
postoperative 3 weeks and 6 weeks. The data obtained was analysed statistically.
Results: The SPEED questionnaire, corneal staining, meibum expressibility and meibum quality mean
scores worsened statistically significantly in the control group as compared to the study group (p<0.001).
In control group, the mean score of all the parameters were statistically significantly worsened at all follow
up visits. (p<0.001).
Conclusion: Maintaining lid hygiene with lid wipes in post cataract surgery period is effective in prevention
of MGD and dry eye.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC license
(https://creativecommons.org/licenses/by-nc/4.0/)

1. Introduction

Cataract surgery has been found to induce and aggravate
dry eye symptoms. In previous studies, incidence of dry
eye after cataract surgery has been reported to be 9.8%-
42%.1,2 It is the most common cause of ocular morbidity
after cataract surgery. It has been demonstrated in various
studies that meibomian gland dysfunction (MGD) is one
of the important factor leading to tear film instability after
cataract surgery.3 In population studies, the incidence of
MGD has been reported to vary between 4% and 70% and
to be more prevalent in Asian population.4,5 It causes not
only discomfort to the patient but also gives headaches to
the treating doctor who inspite of trying various topical
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and oral medications often fails to provide their patients
adequate and rapid alleviation of symptoms. Lid hygiene is
an important aspect in prevention and treatment of MGD.
According to the international workshop on MGD, lid
hygiene is regarded as the mainstay of the clinical treatment
of MGD.6 The aim of this study was to assess the efficacy
of commercially available single use sterile lid wipes in
reducing incidence of MGD by improving eye lid hygiene
in post cataract surgery patients.

2. Materials and Methods

This prospective clinical study was done on 40 eyes of 40
patients registered for cataract surgery from April 2017 to
June 2017 at Centre for Sight eye hospital, New Delhi. A
written informed consent was obtained from all patients
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after explaining the nature of study. All patients were
examined by slit lamp biomicroscope for the presence
of MGD signs by assessing corneal staining, meibum
expressibility and quality of mebum. Symptoms of dry eye
were assessed by a standard dry eye questionnaire, standard
patient evaluation of eye dryness (SPEED) questionnaire
response. Scoring based on severity was done and those
with significant signs and symptoms of dry eye and MGD
were excluded from the study. Examination was repeated at
3 weeks and 6 weeks postoperatively.

All patients were operated by the same surgeon and same
surgical techniques of clear corneal phacoemulsification by
stop and chop method with foldable PCIOL implantation
was followed. Only those patients with uneventful surgery
were included in the study.

Patients were randomly divided into two groups of
20 patients each- the control and the study group. The
control group was prescribed standard post operative topical
regimen consisting of prednisolone acetate 1% (started 6
times a day tapered every week over 4 weeks), moxifloxacin
0.5% 4 times a day for 2 weeks, and nepafenac 0.1% 3
times a day for 3 weeks. The patients in the study group
were prescribed apart from above regimen, commercially
available single use sterile lid wipes for cleaning of lid
margin and lashes 3 times a day for 6 weeks. The chief
ingredients of the lid wipes are sodium chloride and
potassium chloride as electrolytes, sodium citrate dihydrate
as emulsifier and purified water as vehicle. The pH of the
solution is adjusted to 7.4 using sodium hydroxide. No
preservative is added in its formulation.

2.1. Scoring of dry eye

Standard Patient Evaluation of Eye Dryness (SPEED)
questionnaire7 – A structured dry eye symptom based
questionnaire was given to the patients. Patients were
evaluated from score of 0 to 28 based upon the response
to a questionnaire of 7 questions. Patients with a score of
more than 2 were excluded from the study.

Corneal fluorescein staining8 Slit-lamp examination with
cobalt blue illumination was done after instilling 2%
flourescein dye in the conjunctival sac. Each of the five
regions of the cornea: central, superior, temporal, nasal, and
inferior, were examined for staining pattern. The grading
was done as follows: grade 0- no staining; grade 1-
superficial stippling and micro-punctate staining; grade 2-
macro-punctate staining with some coalescent areas; and
grade 3- numerous coalescent macro-punctate areas. Each
of the five regions was graded on a scale from 0 to 3. The
scores of the five areas were added to obtain a total score for
each eye. Patients with score of more than 0 were excluded
in the study.

2.2. Biomicroscopic evaluation of meibomian glands9

Meibum expressibility - Digital pressure to the upper and
lower tarsus was applied and the degree of pressure required
to extrude the meibum was graded as follows: 0- clear
meibum easily expressed, 1- cloudy meibum expressed with
mild pressure, 2- cloudy meibum expressed with more than
moderate pressure and 3- meibum not expressed even with
the hard pressure. Patients with score of more than 1 were
excluded from the study. Quality of the meibum – Digital
pressure applied over lower and upper lid margin to extrude
meibum, the quality of which was graded as follows: 0-
clear; 1- cloudy; 2- cloudy with granular debris and 3 - thick
like toothpaste. Patients with meibum quality score of more
than 1 were excluded.

2.3. Statistical analysis

Mean and standard error of mean values of all the
parameters in the two groups were calculated and the
collected data was analysed using SPSS software (version
13.0, SPSS Inc, Chicago, and II) and compared by paired t-
test and continuous values in the same group were analysed
using repeated measure ANOVA test. A p- value < 0.001
was considered statistically significant.

3. Results

Forty eyes of forty patients were recruited in the study.
There were 11 males and 9 females in control group and
12 females and 8 males in the study group. Mean age in
control group was 62.7 ± 4.8 yrs and in study group was
64.0 ± 5.4yrs.

There was no statistical significance between the
preoperative mean scores of SPEED questionnaire, meibum
expressibility, meibum quality and corneal staining in both
the groups (Table 1).

3.1. SPEED questionnaire

There was statistically significant increase in postoperative
mean SPEED scores over preoperative values in both the
groups at all postoperative follow-up visits. (p<0.001). The
SPEED score was statistically significantly worse in control
group as compared to study group at 3 week (11.55±4.58,
3.2± 3.37, respectively) and 6 weeks postoperatively
(15.15± 2.0, 3.75 ±1.91, respectively) (p <0.001). Each
value represents the mean ± standard error of the mean
(SEM) (Tables 2 and 3) (Figure 1a).

3.2. Corneal staining

The mean corneal staining score was statistically sig-
nificantly worse in the control group as compared to
the study group at postoperative 3 weeks (1.6±1.46,
0.55±1.00 respectively) and 6 weeks (2.15±1.84, 0.3±0.92
respectively) (p<0.001 respectively). In the study group,
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Table 1: Preoperative mean±SD, p-values of SPEED questionnaire, corneal staining, meibum expressibility, meibum quality scores of
control group and study group.

Control Group Study Group p value
SPEED questionnaire 0.90±1.02 0.80±1.00 >0.001
Corneal staining 0±0 0±0 >0.001
Meibum expressibility 0.40±0.50 0.40±0.5 >0.001
Meibum quality 0.40±0.50 0.40±0.50 >0.001

Table 2: Mean± SD and p- values of SPEED questionnaire, corneal staining, meibum expressibility and meibum quality scores of
control group and study group at postoperative 3 weeks

Control Group Study Group p-value
SPEED questionnaire 11.55±4.58 3.20±2.37 <.001
Corneal staining 1.60±1.46 0.55±1.00 <.001
Meibum expressibility 1.40±0.75 0.7±0.47 <.001
Meibum quality 1.35±0.74 0.7±0.57 <.001

Table 3: Mean± SD and p- values of SPEED questionnaire, corneal staining, meibum expressibility, meibum quality scores of control
group and study group at postoperative 6 weeks

Control Group Study Group p-value
SPEED questionnaire 15.15±4.42 3.75±1.91 <.001
Corneal staining 2.15±1.84 0.30±0.92 <.001
Meibum expressibility 1.85±0.37 0.65±0.49 <.001
Meibum quality 1.70±0.66 0.75±0.64 <.001

Fig. 1: Graphs showing mean scores of (a): SPEED questionnaire, (b): corneal staining, (c): Meibum expressibility, (d): Meibum quality
in control group and study group at preoperative and at postoperative 3 weeks and 6 weeks.
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there was an improvement in mean score at 6 weeks
whereas in control group, mean corneal staining score
increased in all follow up visits. All postoperative values
were statistically significantly higher than their preoperative
baseline. (p<0.001) (Tables 2 and 3) (Figure 1b).

3.3. Meibum expressibility

The meibum expressibility mean scores were statistically
significantly worse in the control group compared to
study group at 3 weeks (1.4±0.75, 0.7±0.47, respec-
tively) and at 6 weeks postoperatively (1.85±0.35,
0.65±0.49,respectively) (P <0.001, respectively). The
mean scores improved marginally at 6 weeks follow up
from 3 weeks level in the study group. In both the groups,
the postoperative worsening of meibum expressibility mean
score over preoperative score was statistically significant.
(p< 0.001) (Tables 2 and 3) (Figure 1c).

3.4. Meibum quality

The meibum quality was significantly worse in control
group than in the study group at 3 weeks (1.35 ±0.74, 0.7
± 0.47, respectively) and 6 weeks postoperatively (1.70±
0.66., 0.75 ±0.69, respectively) (P <0.001, respectively).
In both the groups, the postoperative worsening of meibum
quality mean score over preoperative score was statistically
significant. (p< 0.001) (Tables 2 and 3) (Figure 1d)

4. Discussion

The postoperative dry eye, though quite common but is
still not clearly understood. Park, et al. in their study
observed significant worsening of lid margin abnormality,
deterioration of meibum expresssibility and quality after
cataract surgery.4 Kim et al. reported thinning of lipid
layer leading to evaporative dry eye after cataract surgery.10

Alteration in meibum expressibilty and tear film breakup
time which persist for up to 3 months after surgery
suggests direct role of cataract surgery in causing MGD by
an obstructive mechanism.11 These studies point towards
MGD playing important role in causing dry eye after
cataract surgery.

The 2011 International workshop on meibomian gland
dysfunction provided the most widely accepted definition
of MGD as “MGD is a chronic diffuse abnormality of the
meibomian glands characterised by quantitative/qualitative
changes in the tear film function leading to symptoms of
dry eye and ocular surface disseae”.12 According to Lemp,
et al., in general population 86% patients with dry eye have
MGD.13 Treatment of MGD in some patients is ineffective
and symptoms of dry eye and ocular discomfort often
persist for many months. Multiple treatment modalities
have been suggested for MGD which includes warm lid
compresses, oral antibiotics, eyelid hygiene, lid massage,
topical cyclosporine and topical N-acetylcysteine.14

Cause of MGD after cataract surgery is unknown and
probably mutifactorial. Lid dysfunction because of the
use of speculum, decrease in blinking rate because of
decreased corneal sensation, ocular surface inflammation
may all contribute to MGD. Zhang S D, et al. concluded
infective pathology of meibomian gland in MGD and
demonstrated significantly higher culture positivity and
more complex bacterial profiles in MGD patients than the
normal population. Bacterial related cytotoxicity and/or
inflammation may contribute to MGD.15 This reinforces
the importance of lid hygiene to prevent meibomian gland
infection in postoperative period. More so when it is
compromised because of general precautionary measures
of water prohibition on the operated eye for 2 weeks
postoperatively. The sterile lid wipes could be an effective
measure for maintaining lid hygiene after cataract surgery.
They help by removing infective microorganisms and
inflammatory debris from the meibomian gland orifices.
Gullion M, et al. concluded in their study that eye
lid hygiene with lid wipes by subjects with anterior
blepharitis or MGD significantly decreased their associated
symptomatology and increased their ocular comfort.16 Korb
D R, et al. in their study concluded that combination
treatment regimen comprising of lid wipes, eye drops and
omega 3 supplements resulted in significant improvement
in meibomium gland functionality and dry eye symptoms in
patients with lipid deficient dry eye.17

Till date no study has been done to demonstrate the role
of lid wipes in preventing MGD post cataract surgery. In our
study on post cataract surgery patients, dry eye and MGD
signs and symptoms aggravated in both the groups but in
the control group patients who were not using lid wipes,
they were significantly greater.

5. Conclusion

Post cataract surgery MGD and resulting evaporative dry
eye morbidity can be significantly reduced by promoting
lid hygiene. Adding commercially available lid wipes to the
post cataract surgery regimen is an effective option.
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