Eye (2007) 21, 214-217

@ © 2007 Nature Publishing Group All rights reserved 0950-222X/07 $30.00

(@)
C
=
O
>
=
72
|
c
Q
<

Department of
Ophthalmology,

Marmara University School
of Medicine, Kosuyolu
istanbul, Turkey

Correspondence: O Yenice,
Atif bey sok. Yenikoy

sites: A13/2

Acibadem, Istanbul,
Turkey

Tel/Fax: +90 216 3279538.

E-mail: yeniceozlem@
yahoo.com

Received: 11 July 2005
Accepted in revised form:
29 November 2005;
Published online:

27 January 2006

Www.nature.com/eye

The effect of
artificial tear
administration on
visual field testing
in patients with
glaucoma and

dry eye

Abstract

Aim To examine the effects of artificial tear
administration on perimetry of primary
open-angle glaucoma patients with

dry eye.

Methods A total of 40 patients with
primary open-angle glaucoma experienced in
automated perimetry with symptoms of

dry eye were enrolled in this study. After their
pretest visit, they were instructed to use
artificial tear four times a day in both eyes
for 1 week. After 1 week, patients had visual
field testing. Test taking time, reliability
parameters (false-positive and false-negative
errors) visual field indices and number of
depressed points at different probability
levels (P<5%, P<2%, P<1%, P<0.5%) in
both total and pattern deviation plots were
compared using paired T test.

Results We found significant improvement
in reliability parameters (false-positive
errors from 2.442.1 to 2.1+1.9, P=0.02; and
false-negative errors from 7.3+6.4 to 4.8 +3.6,
P=0.01) and visual field indices (MD
increased from 5.97 +5.61 to 4.57 +4.53,
P=0.001; PSD from 4.67 +2.95 to 4.13 +2.77,
P =0.04 and SF decreased from 2.24+1.23 to
1.83+0.77, P=0.04) in the second testing after
artificial tear administration. Test time
significantly increased from 11.66 +2.55 min to
14.26 +1.36, P =0.001. The number of
depressed points at probability levels P<1%
(P=0.03) and P<0.5% (P =0.04) at total
deviation plot and P<2% (P=0.02) and
P<0.5% (P=0.009) in pattern deviation plot
decreased significantly.

Conclusion Artificial tear administration in
glaucomatous patients with dry eye seems to
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improve significantly reliability parameters
and visual field indices.
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Introduction

Automated perimetry is a standard procedure
in the management of glaucoma and is widely
used to determine functional loss. Perimetry is a
standard procedure to determine whether
glaucomatous damage is worsening. However,
the value of automated perimetry testing results
depends on the reliability of the patient’s
response and it has significant intertest and
intratest variability. Thus, differentiation of true
progression from the inherent fluctuation in the
threshold estimate between any two
consecutive visual field examinations is still a
major clinical dilemma. The outcome of any
given single visual field examination can be
influenced by many factors including pupil
size' refractive error,® media opacities,
learning,*” fatigue,®” medical therapy,® and
random variations in the physiological status’
of the patient.

Dry eye and ocular surface impairment are
most common and important side effects of
antiglaucoma drugs which may cause
ophthalmologist to alter the medication.'>" In
addition to this, toxic and inflammatory effects
of antiglaucoma drugs on ocular surface may
cause variations of visual acuity and the
occurrence of pseudoscotoma seen on
perimetry.'> Any disturbance of precorneal tear



film may cause deterioration in visual quality, as cornea
and precorneal tear film are the most important optic
media of the eye. Reports presented in the literature that
show improvement of contrast sensitivity,'* corneal
topography'* and mean thresholds in automated
perimetry'? in patients with dry eye after artificial tear
administration. There is also one study which studies the
tear substitute effect on 10-2 central visual field testing
but there is no study which evaluates the effect of a tear
substitute on 30-2 program, which is commonly used in
patients with glaucoma, on subjects having both
glaucoma and dry eye.

Methods

Patients with diagnosis of primary open-angle glaucoma
and dry eye treated with topical antiglaucamatous eye
drops who have long-term follow-up with at least four or
more standard visual fields, best-corrected visual acuity
of 20/40 or better, spherical refraction within +5.0
diopters (D) and a cylinder correction within +2.0D
were included in this study. Any history of ocular
trauma, intraocular surgery or refractive corneal
procedures was ground for exclusion. None of the
involved patient had concurrent use of artificial tears
during the study.

The diagnosis of dry eye was made on the basis of
presence of symptoms of dry eye (feeling of burning,
dryness, and foreign body sensation in the eye), Schirmer
I test results less than 10 mm without anaesthesia or less
than 5 mm with topical 0.5% proparacaine hydrochloride
anaesthesia and tear film break-up time (TBUT) of less
than 10s.

After receiving written informed consent, all patients
underwent visual field testing. Standard visual field
testing was performed on the Humphery Field Analyzer
(Zeiss Humphrey Sysyems) by a trained technician using
standard full threshold strategy with program 30-2 and
size III white stimulus on a white background (31.5
apostilbs). To be considered reliable, a test had to have
false-positive and false-negative responses and fixation
losses <20%. Patients were then given artificial tear
solution to use (Tears Naturale II, Alcon Laboratories
Inc.) four times a day for 1 week and called for control
visual field testing.

At the second visit, one drop of artificial tear was
instilled into the inferior conjunctival sac of each patient.
Patients were instructed to blink several times. At 1 min
after the intervention, visual field testing was performed
again as previously described. The reliability parameters
(false-positive and false-negative errors), visual field
indices (MD, PSD, SE, and CPSD), number of depressed
points at probability levels (P <5%, P<2%, P<1%, and
P <0.5%) of total and pattern deviation plots and test
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time were obtained from the results of each test session
for each patient. The parameters obtained from visual
field testing before and after artificial tear administration
were compared using paired T-test. P-values <0.05 were
considered statistically significant.

Results

All patients completed the study protocol, and only
available data and reliable visual fields were used in this
study. The age of patients ranged between 46 and 84
years (mean 65.8+10.6 years). The patients had been
treated with antiglaucomatous eye drops for a median of
2.4 years (range 1-11 years). Of these 40 patients, 26 had
received two or more antiglaucoma drugs for at least 1
year (mean 5.2+4.8 years; range 1-11 years). All others
were using mono-therapy. The mean Schirmer I,
Schirmer with local anaesthesia and TBUT test results
were 5.94+2.5mm, 2.6+ 1.6mm, and 8.341.6s5,
respectively.

The visual field indices of first and second visual field
testing and test time before and after artificial tear
administration are shown in Table 1.

Statistically significant improvement in false-negative
errors (P =0.01), false-positive (P =0.02) errors, MD’s
(P=0.001), PSD’s (P =0.04), and SF’s (P =0.04) were
observed after artificial tear administration. There was
not any statistically significant change in CPSD (P =0.56)
and the test time was significantly increased (P =0.001)
after the artificial tear replacement.

Change in the number of depressed points at different
probability levels in total deviation plot before and after
artificial tear replacement is shown in Table 2. The
number of depressed points at probability level <1%
(P=0.03) and <0.5% (P =0.04) in total deviation plot
were significantly decreased.

Table 1 Test time, reliability indices, mean deviation (MD),
pattern standard deviation (PSD) of visual fields before and after
artificial tear administration

Effect of tear application on visual field parameters

Before tear After tear P-value

application application
Test time (min) 11.66+2.55 14.26+1.36 0.001*
FN (%) 73+64 48+3.6 0.01*
FP (%) 24+21 21+19 0.02*
Fixation losses (%) 10.3+8.2 9.4+8.6 0.01*
MD 5.97+5.61 4.57+4.53 0.001
PSD 4.67+2.95 4.1342.77 0.04*
SF 2.24+1.23 1.83+0.77 0.04*
CPSD 3.66+2.95 3.49+2.81 0.56

*Statistically significant difference (P <0.05).
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Table 2 Number of significantly depressed points on total
deviation probability map before and after artificial tear
administration

Effect of tear application on total deviation probability map

Before tear After tear P-value
application (n) application (n)
P<5% 8.30+5.72 8.33+5.73 0.9
P<2% 42043.23 5.0 £4.85 0.2
P<1% 4.58+3.79 3.154+3.11 0.03*
P<0.5% 12.74+10.81 7.38+5.56 0.005*

*Statistically significant difference (P <0.05).

Table 3 Number of significantly depressed points on pattern
deviation probability map before and after artificial tear
administration

Effect of tear application on pattern deviation probability map

Before tear application  After tear application — P-value

(n) (n)
P<5% 4.94+391 5.02+4.34 0.9
P<2% 3.794+3.31 2.56+2.21 0.02*
P<1% 3.07+3.41 2234224 0.1
P<0.5% 7.94+7.18 5.48+5.82 0.009*

*Statistically significant difference (P <0.05).

Change in the number of the depressed points at
different probability levels in pattern deviation curve
before and after artificial tear replacement is shown in
Table 3. The number of depressed points at probability
level <2% (P=0.02) and <0.5% (P =0.009) were
significantly decreased in pattern deviation plot.

Discussion

Symptoms and signs of dry eye are common among the
elderly population.'® Studies showed a clear lack of
correlation between presence of dry eye symptoms and
diagnostic tests.’>'® They suggested the diagnosis of dry
eye can solely be made with presence of dry eye
symptoms.'>'® Our glaucoma patients had dry eye
symptoms and these were confirmed with diagnostic
tests.

Long-term use of antiglaucoma drugs have been
associated with toxic as well as inflammatory changes of
the ocular surface.””’® Almost half of the patients
experience symptoms of ocular irritation with their
glaucoma medication. Side effects of antiglaucomatous
drugs are real healthcare concern which decreases the
compliance of patients to treatment. They cause
conjunctival hyperaemia, conjunctivitis, blepharitis,
periorbital dermatitis, superficial punctate keratitis,
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pseudopemfigoid, contact allergy, and dry eye."” ' These
drugs also decrease the stability of the precorneal tear
film and worsen the pre-existing dry eye symptoms."”
Ocular surface side effects of antiglaucomatous drugs are
caused by either the drug itself or by preservatives.”!
Especially preservatives of antiglaucomatous drugs
decrease tear production and goblet cell density."”*'
Additionally, corneal and conjunctival sensitivity
diminish which resulted in a decreased blink rate and
tear turnover.’* Moreover, preservatives have detergent
effect on the precorneal lipid layer resulting in decreased
corneal tear film stability and increased evaporation.”'
Dry eye which is one of the most common complication
of antiglaucomatous drugs occur as a result of all these
undesired effects. Cornea has a high refractive power of
49D which makes it the highest refractive optical
interface in the human eye. For optimal quality, the
corneal surface needs homogeneous wetting. This
wetting is provided by the tear film which is the ‘polish’
of the cornea.'? Thus, any disturbance in tear film quality
may result in poor visual quality and discomfort leading
to erroneous visual tasks like visual field.

At present the data in literature shows improvement in
contrast sensitivity' and corneal topography'* in
patients with dry eye after artificial tear administration.
There is only one study which evaluates the effect of a
tear substitute on visual field and it shows improvement
of thresholds in automated perimetry.'” This study was
performed on central 10-2 visual field and there was a
significant improvement in macular thresholds
(mean +11.75dB).

After artificial tear administration we observed
statistically significant improvement in many of the
visual field parameters including mean thresholds,
number of depressed points in probability maps as well
as reliability indices. We found significant improvement
in reliability parameters (false-positive errors from
2.442.1 to 2.1+1.9 and false-negative errors from
7.3+6.4 to 4.8+3.6) and visual field indices of first MD
increased from 5.9745.61dB to 4.5744.53, PSD from
4.67+2.95 to 4.134+2.77, and SF decreased from
2.2441.23 to 1.83+0.77 in the second visual field testing
after artificial tear administration. Test time increased
significantly from 11.66 +2.55 min to 14.26+1.36
(P=0.001) which was approximately 22%. We think this
increase was due to the more reliable testing and
better concentration achieved after artificial tear
application.

Additionally, the number of depressed points at
probability levels P<1% and P <0.5% at total deviation
plot and P<2% and P<0.5% in pattern deviation plot
decreased significantly. The decrease observed at lower
probability levels may be also explained by better
concentration which affects the threshold value.



The improvements observed in visual field testing
cannot be due to learning effect of recurrent test sessions
as our study group was composed of glaucoma patients
who were experienced subjects. Studies examining
learning effects in visual field tests showed that the most
significant difference was observed between the first and
second perimetry sessions.”*** In our study, patient had
already at least four visual field testings before.

Visual field testing requires concentration. This
concentration during examination cause fewer blinks
resulting decrease in tear film stability. Additionally,
topical antiglaucamatous drugs had been shown to
decrease corneal and conjunctival sensitivity which
diminishes blink rate and tear turnover.'” All these
effects might cause the thresholds appear worse than
they actually are which shows improvement after a tear
substitute.

In conclusion, primary open-angle glaucoma patients
with symptoms of dry eye, who are elderly and use
antiglaucamatous eye drops may be given artificial tears
before visual field examination to avoid any improper
confirmation of visual field progression.
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