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ABSTRACT:
OBJECTIVE: To determine the eﬀect of Trans PRK on tear ﬁlm stability.
STUDY DESIGN: Pre and post test design.
SETTING: The study was conducted in Madinah Teaching Hospital, Faisalabad.
PERIOD: From October 2017 to May 2018.
MATERIALS AND METHODS: Thirty patients having refractive errors with age from 18-44 years
were selected in this study on the basis of inclusion and exclusion criteria by using Schirmer II test
and Tear Break up Time Test (TBUT). After informed consent, demographic data, including name,
age, sex and address for all the cases was obtained. Trans PRK refractive surgery was done. The
patients were then followed up at one week, three month and six months after Trans PRK to
determine the tear ﬁlm stability. The data was analyzed by using SPSS version 23. Categorical
variables presented as frequency and percentages and numerical variables presented as mean ±
standard deviation.
RESULTS: All the pre-operative Schirmer II test values were more than 10mm/5sec and tear
breakup time were more than 10 seconds. The schirmerII test value was nearly stable after
surgery, but the mean TBUT was 12 seconds at pre operation, 7 seconds at post operative one week
and 9 seconds at three month, and 10 seconds at six months post operatively. A comparison
between three pairs of Schirmer test in mm was, Pair 1 between one week pre Trans PRK 13 ±
1.531 mm and one week post Trans PRK 9.00 ± 3.553 mm, the mean diﬀerence 4.000 mm shows
that p-value <0.00. Pair 2 between one week pre Trans PRK 13 ± 1.531 mm and three months post
Trans PRK 11.07 ± 2.753 mm the mean diﬀerence 1.933 mm shows that p-value <0.00. Pair 3
between one week pre Trans PRK 13 ± 1.531 mm and six month post Trans PRK 12.07 ± 1.311 mm,
the mean diﬀerence 0.933 mm shows that p-value <0.02 statistically signiﬁcant indicates that
Schirmer test gradually reached nearly to the normal values with time as after 6 months. Similarly,
a comparison between three pairs of Tear break up test (TBUT) in seconds was, Pair 1 between one
week pre Trans PRK12.00 ± 1.365 sec and one week post Trans PRK7.05 ± 1.147 sec the mean
diﬀerence 4.950 sec shows that p-value <0.00. Pair 2 between one week pre Trans PRK12.00 ±
1.365 sec and three month post Trans PRK9.00 ± 1.722 sec the mean diﬀerence 3.000 sec shows
that p-value <0.00. Pair 3 between one week pre Trans PRK12.00 ± 1.365 sec and six month post
Trans PRK10.06 ± 2.642 sec the mean diﬀerence 1.943 sec shows that p-value<0.002 indicates
that Tear break up test values ﬂuctuated with time.
The relationship between TBUT and dry eye symptoms in which 25 (41.67%) eyes out of 60 showed
a decreased TBUT and 23 (38.33%) eyes out of 60 complained dry eye symptoms and 18 (78.26 %)
among the 23 eyes with dry eye symptoms had decreased TBUT (p-value <0.05).
CONCLUSION: This study concluded that the Trans PRK had altered tear ﬁlm stability. In
comparison of tear ﬁlm stability before and after Trans PRK there was signiﬁcant change in TBUT
test values of post Trans PRK than Pre-Trans PRK values.
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INTRODUCTION:
The tear ﬁlm is a microscopic layer that
moistures and prevents the eyes. Tear ﬁlm
consists of the three layers the outermost is
lipid layer, middle is aqueous layer and the
innermost is mucous layer. Mucous layer is a
scaﬀold-like structure that helps in cell
adhesion. They're also considering as defending
component against ocular surface damage. Dry
eye is a disease with some speciﬁc ocular
symptoms which arise from damage to the
ocular surface, instability of the tear ﬁlm
content.[1, 2, 3, 4, 5]
A refractive error requires detection and
treatment as glasses, contact lens or refractive
surgical procedure. These clinical
administrations are promptly accessible in most
European nations, in spite of the fact that they
accompany huge money related ramiﬁcations
to both national social insurance frameworks
and to people. [6, 7, 8]
Many techniques have been used for correction
of refractive errors but Trans-epithelial
Photorefractive keratectomy(Trans PRK) is
most commonly used technique for correction
of vision. Trans PRK is a one-step treatment that
avoids the eye from touches any instrument.
The epithelial layer and the stroma are removed
during this type of surgery, however, as the
name suggest, they are removed in a single,
swift step with a laser and no other instruments
are used during the entire operation. With the
beneﬁt of this technique also have some side
eﬀect such as dry eye. Dry eyes can be
evaluated on basis of TBUT (tear break up time)
and Schirmer II test.[9, 10, 11, 12]
So the purpose of study was to assess the tear
ﬁlm stability Pre and Post Trans PRK and to
detect the dry eye condition after Trans PRK. To
create awareness about dry eyes determined
after 6 months of refractive surgery to provide
some instructions and recommendations after
assessing the tear ﬁlm stability by diagnostic
tests. For prevention of the dry eye after
refractive surgery using lubricating drops
properly guided by an ophthalmologist.
RATIONALE:
•
This study was conducted to evaluate the
tear ﬁlm stability before and after Trans
PRK.
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•
•

To detect the dry eye condition after Trans
PRK.
To create awareness about dry eyes
determined after refractive surgery to
provide some instructions and
recommendations after assessing the tear
ﬁlm stability by diagnostic test, tear
breakup time and tear secretion rate by
Schirmer II test.

MATERIALS AND METHODS:
This study was conducted at department of
Ophthalmology, Madina Teaching Hospital
Faisalabad, Pakistan for the duration of October
2017 to May 2018. Convenient sampling was
used for selection of patients. 30 Patients with
diﬀerent refractive errors coming for Trans PRK
aged between 18-44 years were included in this
study while Patients having dry eye before Trans
PRK were excluded. Visual acuity was taken
with glasses, and refractive error of both eyes
was found out through auto-refractometer. Tear
ﬁlm stability and tear secretion rate was
checked by TBUT using ﬂuorescence strips in
cobalt blue light of the slit lamp and SchirmerII
test by schirmer strips in 1 week pre Trans PRK
and 1 week, 3 months and 6 months post Trans
PRK patients. Data was analyzed by using SPSS
version 23. Statistical analysis Paired samplesttest was used for comparison of results. The Pvalue less than or equal to the 0.05 was
considered as statistically signiﬁcant.
RESULTS:
A total of 30 patients fulﬁlling the
inclusion/exclusion criteria were enrolled in this
study to compare the frequency of pre and postoperative scores of Schirmer II test and TBUT
for check the tear ﬁlm stability and tear
secretion rates after Trans PRK refractive
surgical procedure. The age distribution of the
patients was shown that 40% (n=12) in 18-26
years of age group, 33.33% (n=10) in 27-35
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reached nearly to the normal values with time
as after 6 months. The table shows a
comparison between three pairs of Tear break
up test (TBUT) in seconds, Pair 1 shows a
comparison between one week pre Trans
PRK12.00 ± 1.365 sec and one week post Trans
PRK7.05 ± 1.147 sec,the mean diﬀerence
4.950 sec shows that p-value <0.00. Pair 2
shows a comparison between one week pre
Trans PRK12.00 ± 1.365 sec and three month
post Trans PRK9.00 ± 1.722, the mean
diﬀerence 3.000 sec shows that p-value <0.00.
Pair 3 shows a comparison between one week
pre Trans PRK12.00 ± 1.365 secand six months
post Trans PRK10.06 ± 2.642 sec,the mean
diﬀerence 1.943 sec shows that pvalue<0.002. The result statistically signiﬁcant
(p<0.05) indicates that Tear break up test
values ﬂuctuated with time. All the preoperative schirmer test values were more than
10mm/5sec and tear break up time were more
than 10 seconds.
The relationship between TBUT and dry eye
symptoms are shown in (Table-5)in which 25
(41.67%) eyes out of 60 showed a decreased
TBUT and 23 (38.33%) eyes out of 60
complained dry eye symptoms and 18 (78.26
%) among the 23 eyes with dry eye symptoms
had decreased TBUT and showed a statistical
signiﬁcance (p < 0.05).

years of age group and 26.67% (n=8) in 36-44
years of age group. The mean and standard
deviation of age groups was calculated as 29.8
± 7.24. There was a signiﬁcant diﬀerence in
demographic variables (Table-1). Patients were
distributed according to gender showing that
50% (n=15) were male while remaining 50%
(n=15) were females (Table-2).
Tear ﬁlm stability and tear secretions outcome
variables were observed by using tear break up
time (TBUT)and Schirmer II test values which
was compared from pre-operatively and at
followed up of 1 week, 3 month and 6 months
after Trans PRK surgical procedure. P-value was
calculated as <0.05 showing a signiﬁcant
diﬀerence. The table shows a comparison
between three pairs of SCHIRMER TEST in mm,
pair 1 shows a comparison between one week
pre Trans PRK 13 ± 1.531 mm and one week
post Trans PRK 9.00 ± 3.553 mm, the mean
diﬀerence 4.000 mm shows that p-value <0.00.
Pair 2 shows a comparison between one week
pre Trans PRK 13 ± 1.531 mm and three month
post Trans PRK 11.07 ± 2.753 mm the mean
diﬀerence 1.933 mm shows that p-value <0.00.
Pair 3 shows a comparison between one
weekpre Trans PRK 13 ± 1.531 mm and six
month post Trans PRK 12.07 ± 1.311 mm the
mean diﬀerence 0.933 mm shows that p-value
<0.02.The result statistically signiﬁcant
(p<0.05) indicates that schirmer test gradually
Table-1: AGE DISTRIBUTION
Age

No. of patients

Percentage %

18-26 years
27-35 years
36-44 years
Total

12
10
8
30

40 %
33.33 %
26.67 %
100 %

Gender

No. of patients

Percentage %

Male

15

50 %

Female

15

50 %

Total

30

100 %

Table-2: GENDER DISTRIBUTION
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Table-3: COMPARISION BETWEEN 3 PAIRS OF SCHIRMER II TEST VALUES IN MM
Paired Samples Test
Paired Diﬀerences
Mean

One.week.Pre.Tr
Pair ans.PRK.in.mm 4.000
1
One.week.Post.T
rans.PRK.in.mm
One.week.Pre.Tr
ans.PRK.in.mm Pair
Three.month.Pos 1.933
2
t.Trans.PRK.in.m
m
One.week.Pre.Tr
Pair ans.PRK.in.mm .933
3
Six.month.Post.T
rans.PRK.in.mm

Std.
Deviation

Std.
Error
Mean

t

df

Sig. (2tailed)

95% Conﬁdence
Interval of the
Diﬀerence
Lower
Upper

2.865

.523

2.930

5.070 7.648

29

.000

2.463

.450

1.014

2.853 4.300

29

.000

2.132

.389

.137

1.730 2.397

29

.023

Table-4:COMPARISION BETWEEN 3 PAIRS OF TEAR BREAK UP TEST(TBUT) VALUES IN
SEC
Paired samples test
Paired Diﬀerences
Mean

One.week.Pre.Tran
Pair s.PRK.in.sec 4.95
1
One.week.Post.Tra
0
ns.PRK.in.sec
One.week.Pre.Tran
Pair s.PRK.in.sec 3.00
2
Three.month.Post.
0
Trans.PRK.in.sec
One.week.Pre.Tran
Pair s.PRK.in.sec 1.94
3
Six.month.Post.Tra
3
ns.PRK.in.sec

10

Std.
Std. Error
Deviation Mean

t

df

Sig. (2tailed)

95% Conﬁdence
Interval of the
Diﬀerence
Lower
Upper

1.821

.332

4.270

5.630

14.88
8

29

.000

2.378

.434

2.112

3.888 6.910

29

.000

3.164

.578

.762

3.125 3.364

29

.002
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Table-5: POST-OPERATIVE TEAR BREAK UP TIME AND DRY EYE SYMPTOMS
(NO. OF EYES (%))
Dry Eye Symptoms

Tear Break Up
Time (Seconds)
>10

Tear Break Up
Time
(Seconds)
< 10

Total

Positive

5 (8.3%)

18 (30%)

23 (38.3%)

Negative

30 (50%)

7 (11.67%)

37 (61.67%)

Total

35 (58.3%)

25 (41.67%)

60 (100%)

DISCUSSION:
The purpose of this study was to investigate the
eﬀect of the Trans PRK on tear ﬁlm stability.
Although the TBUT and schirmer II test is less
accurate than more speciﬁc tests in tear ﬂuid
ﬂows, these tests are inexpensive and easily
available. We performed Schirmer II test and
tear break up time (TBUT) to check tear ﬁlm
stability in our patients. Our study reported that
Schirmer II score was ﬂuctuated post
operatively at one week, one month and six
months after Trans PRK, as compared to one
week pre Trans PRK score. But the post
operative Schirmer II test values were near to
stable. According to Holly[13] the accuracy of the
Schirmer test can be improved by measures
such as topical anesthesia, eye closure, and
proper position of the strips. Tomas et al[14] and
Luger et al[15] both were noticed a ﬂuctuation in
Schirmer values post operatively Trans PRK
after one week, one month and six month. Both
were concluded that the Schirmer test values
were near to stable values. Similarly Leiteet al[16]
reported that Schirmer score were nearly stable
post-operatively after 6 months Trans PRK.
Kallarckal et al[17] also noticed that Schirmer II
values ﬂuctuated at one month and then
gradually came back to normal in period of
three to six months that shows decrease in tear
secretions and tear ﬁlm stability is due to its
poor sensitivity and reproducibility. Siganose et
al[18] conducted same study, he reported a
decrease in basal tear secretions test values at
JUMDC Vol. 10, Issue 1, January-March 2019

one week post operatively, but gradually
become near to stable after 6 months post
operatively Trans PRK.
Lemp[19] reported that TBUT is a reliable and
reproducible test in normal subjects and
suggested that value less than 10 seconds were
abnormal. A reduced tear breakup time
indicative of the tear ﬁlm instability, and the
refractive Trans PRK may cause a persistent
break up of the tear ﬁlm. Our study results
noticed that Trans PRK may change the tear ﬁlm
stability and values of TBUT test decreases at
one week postoperatively after Trans PRK
although none of our cases had pre operative
dry eyes. Lee et al [20] , Hong et al [21] and
Beheshtnejad et al [ 2 2 ] also observed that
reduced TBUT test values signiﬁcantly lower
after one week post operatively.
Sy m p t o m s s u g g e s t ive o f r e la t ive t e a r
deﬁciency, such as, poor sensitivity, visual
ﬂuctuation, foreign body sensation,
reproducibility and absence of reﬂex tearing,
have been described during the ﬁrst one week
and one month after Trans PRK while after 6
months Trans PRK symptoms are nearly too
stable.[23] In conclusion, we think that Trans PRK
may change the tear ﬂow dynamics on ﬂattened
corneal surfaces and decrease the tear break up
time. Proper treatment of dry eye was required
after refractive surgery Trans PRK.[24, 25]
CONCLUSION:
Trans-epithelial Photorefractive keratectomy
11

IQRA IQBAL S., SIDDIQ Z., et al.

EFFECT OF TRANS PRK ON TEAR FILM STABILITY

(Trans PRK) signiﬁcantly changes tear ﬁlm
stability and tear secretion for at least six
months post operatively.
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Failures are often the results of timidity and fears;
disappointments are the results of bashfulness; hours of leisure
pass away like summer-clouds, therefore, do not waste
opportunity of doing good
Hazrat Ali (Karmulha Wajhay)
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