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Abstract Aim: To compare the visual fields plotted by automated perimetry without and with pupillary dilation. Methods: This
was a prospective, comparative, non interventional, single center observational study at the hospital settings. This study
was conducted at Sarojini Devi Eye Hospital, Hyderabad between November 2006 and October 2007. Normal subjects
were included in this study. The main endpoints was to measure visual fields with and without pupillary dilatation. Data
analysis was done with the single field analysis printouts were collected and the data tabulated and analyzed using the
paired Student’s ¢ test. p < 0.05 was considered statistically significant. Results: Overall, 35 eyes from the 19 subjects
were included in this study, 10 were male (52.6%) and 9 were female (47.4%). The age ranged from 17 to 35 years, with
mean of 22.9 years (males: 24.9 years and females: 20.7 years). Following the dilation with the phenylephrine eye drops
74.28% (n = 26) of the subjects had pupillary dilation of 7 to 8 mm in diameter, 20% (n = 7) had 6 mm dilation and
5.72% (n = 2) had 9 mm dilation with mean dilation of 7.28 + 0.86 mm in diameter. The worsening of mean deviation
(MD) was more in eyes with variation of pupil size by 5 mm (MD = -0.36 dB) compared to lower dilatations of 3 (MD =
-0.1509 dB) and 4 (MD = -0.3053 dB) pupil sizes. The mean difference in MD was statistically significant worsening
with 0.27 (with SD: 0.45; p = 0.001). The mean + SD, pattern standard deviation (PSD) value at baseline was -2.14 +
0.93 dB and after dilation was 1.64 + 0.40 dB. The mean difference in PSD was improved without statistically
significance difference of 0.10 = 0.45 (p = 0.199). The increase in dilation of the pupil the MD worsened in 90.9% eyes
of AS mm of pupil size (p = 0.0038). However, the improvement in the PSD was noted in 72.2 % eyes with a 5 mm
dilation of pupil from the baseline pupil size. There was a decrease in the foveal threshold (FT) by a mean of 0.14+1.91
dB after dilation which was again not statistically significant. Conclusions: There was statistically significant worsening
of the MD (p < 0.01) after pupillary dilation. There was no statistically significant change in the PSD and FT threshold
after pupillary dilation. Hence this study emphasizes the importance of consistent pupil diameter in serial visual field
testing. Further comparative studies may be required on normal and glaucomatous subjects.
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In today’s world with advanced ophthalmological

Quick Response Code: treatment and diagnostics, options especially with
Website: _ pharmacological therapies either local or systemic use has
www.medpulse.in associated with many undesired effect. These undesired

effects could be sub-clinical temporary effects, like
restriction of visual field. In recent years it has been
noticed that pharmacologically induced miosis can cause
constriction of visual field. Because of perceived
restrictive visual field the ophthalmologist have different
and conservative approach in examination methodology
of eyes. Some ophthalmologist may choose to do visual
fields examination after pupillary dilation and in few
conditions such as central media opacities may
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necessitate the same. Hence the effect of active pupillary
dilation on visual field performance is of concern to the
ophthalmologists.

Visual fields are affected by various factors that can be
due to physiologic and psychological factors which
include age, effect size of the pupil, refractive error
fatigue effects, etc,. Regarding the pupil size, there are
several reports showing constrictions of visual field or
decrease of threshold values after papillary constriction in
normal subjects as well as glaucoma patients.'” Although
the effects of miosis were well documented to constrict
the visual field or decrease the threshold values in both,
normal and glaucoma subjects.*” The effect of dilation on
the other hand between normal and glaucoma subjects
were rather not much studied.®* '' Hence we studied to
explore the effects on normal subjects with an aim to
compare the visual fields plotted by automated perimetry
without and with pupillary dilation.

MATERIALS AND METHODS

Study design

This was a prospective, comparative, non interventional,
single center observational study at the hospital settings.
This study was conducted at Sarojini Devi Eye Hospital,
Hyderabad between November 2006 and October 2007.
This study included subjects presenting to the outpatient
department for routine ophthalmic examination, who are
been labeled as normal subjects. This study was approved
by ethics committee and written informed consent was
obtained from each subject entering the study. Following
consent, subjects’ demographic and  baseline
characteristics are recorded like, subject’s age, gender,
comorbidities,  baseline  ophthalmic = examination
including; visual acuity assessment for distance and near,
slit lamp examination, visual fields by automated
perimetry without and with pupillary dilation and direct
ophthalmoscopy.

Inclusion and exclusion criteria

Normal subjects were included in this study. The subjects
who had a history of eye disease, diabetes, ocular surgery,
or ocular hypertension, and using any medications known
to affect vision were excluded from this study.

Study assessments: Our study main endpoints was to
measure by recording visual acuity for near and distance
with and without pupillary dilatation, undilated pupil size,
dilated pupil size, visual fields before pupillary dilation,
visual fields after pupillary dilation.

Study procedures: After Dbaseline ophthalmic
examination the subjects were given instructions about
the automated perimetry procedure. Each subject
underwent refraction before dilation. The required data
was entered into the automated perimeter and a baseline
automated perimetry was done on each eye of all the

subjects. After the completion of visual fields with
undilated pupil, the pupil was dilated using 10%
phenylephrine eye drops in both eyes, 3 times every 10
min. The post mydriatic automated perimetry was done
on each eye 10 min after administration of last drop.
Before each test, refractive error for near was corrected
using the Humphrey trial frame. Before testing the
miosed eye, the pupil diameter measurement and
refraction for near were repeated and the optical
correction modified as required. Humphrey Field
Analyzer (HFA 1II) central-30-2 threshold program and
Swedish interactive threshold algorithm (SITA)-Standard
strategy was used with foveal threshold ‘on’. The basic
global field indices are calculated for mean deviation
(MD) and pattern standard deviation (PSD).The criteria
for abnormality MD or PSD were labeled abnormal by
the instrument.

Data analysis

Data analysis was done with the single field analysis
printouts were collected and the data tabulated and
analyzed using the paired Student’s 7 test, p < 0.05 was
considered statistically significant. The basic global field
indices are calculated for MD and PSD.

RESULTS

Overall, 35 eyes from the 19 subjects were included in
this study, 10 were male (52.6%) and 9 were female
(47.4%). The age ranged from 17 to 35 years, with mean
of 22.9 years (males: 24.9 years and females: 20.7 years).
Majority of females were less than 20 years of age and
males were between 21 to 25 years (Table 1).

Table 1: Age distribution of the subjects

Age group (yrs) Male Female  Total in each age group
<20 1 6 7
21-25 5 2 7
26-30 3 1 4
>30 1 0 1
Total 10 9 19

The 71.43% (n = 25) of the eyes had baseline pupil size
of 3 mm in diameter and 28.57% (n = 10) had 4 mm with
the overall mean + standard deviation (SD) baseline pupil
size of 3.28 + 0.46 mm diameter (Table 2). Following the
dilation with the phenylephrine eye drops 74.28% (n =
26) of the subjects had pupillary dilation of 7 to 8 mm in
diameter, 20% (n = 7) had 6 mm dilation and 5.72% (n =
2) had 9 mm dilation with mean dilation of 7.28 + 0.86
mm in diameter.

Table 2: Distribution of pupil size at baseline and after dilation
Pupil size (mm) N=35n (%)

3mm  25(71.43%)

4mm 10 (28.57%)

Post dilation 6 mm 7 (20%)

Baseline
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7mm  13(37.14%) mean + SD, PSD value at baseline was -2.14 + 0.93 dB
8mm 13 (37.14%) and after dilation was 1.64 + 0.40 dB. The mean
9 mm 2(5.72 %) difference in PSD was improved without statistically
The mean difference in the pupil size before and after significance difference of 0.10 £ 0.45 (p = 0.199). There
dilation was 4.00 mm in diameter. The mean MD value was a decrease in the foveal threshold (FT) by a mean of
was -2.14 decibels (dB) (with SD: 0.93) at baseline and 0.14+1.91 dB after dilation which was again not
following dilatation was -2.41 dB (with SD: 1.07). The statistically significant (Table 3).
mean difference in MD was statistically significant
worsening with 0.27 (with SD: 0.45; p = 0.001). The

Table 3: Comparison of pupil size and SITA from baseline and dilated pupil

Parameters Baseline Dilated Mean difference P
mean + SD mean + SD mean + SD values
Pupil Size 3.28+046  7.28+0.86 4.00 -
(mm)
FT (dB) 36.03+2.74 35.89+1.97 0.14+1.91 0.661
MD (dB) -2.14 £ 0.93 -2.41+£1.07 0.27 £0.45 0.001
PSD (dB) 1.74 £0.52 1.64 £0.40 0.10£0.45 0.199

dB, decibels; SD, standard deviation; SITA, Swedish interactive threshold algorithm; FT, foveal threshold; MD, mean deviation; PSD, pattern
standard deviation.

The mean overall difference in the pupil size before and after dilatation was 4.00 mm in diameter. The 31.42% (n=11)
of the eyes had difference in the pupil size of 3 mm in diameter, 37.14% (n = 13) had 4 mm difference and 31.42% (n =
11) had 5 mm difference (Table 4). Therefore, increase in pupil size of 4 mm was noted in most of the eyes (37.14%).
The worsening of MD was more in eyes with variation of pupil size by 5 mm (MD = -0.36 dB) compared to lower
dilatations of 3 (MD = -0.1509 dB) and 4 (MD = -0.3053 dB) pupil sizes (Table 4). This shows that with the increase in
dilation of the pupil the MD worsened progressively with variation of mean from -0.159 dB to — 0.36 dB.

Table 4: Comparison of variation of SITA parameters with variation of pupil size
Variation in pupil size

Sample size, n Percentage FT (dB) MD (dB) PSD (dB)

(mm)
A3 11 31.42% 0.72 -0.1509 -0.09
04 13 37.14% -0.76 -0.3053 0.065
A5 11 31.42% -0.09 -0.36 -0.312
Total 35 100% -0.14 -0.274 -0.10

dB, decibels; SITA, Swedish interactive threshold algorithm; FT, foveal threshold; MD, mean deviation; PSD, pattern standard deviation.
Inconsistent with the increase in dilation of the pupil the MD worsened in 90.9% eyes of AS mm of pupil size (Table 5).
Hence the maximum dilatation of the pupil worsened the MD in significant number of eyes (p = 0.0038). The parameters
altered least with A3 mm of pupil size. However, the improvement in the PSD was noted in 72.2 % eyes with a 5 mm
dilation of pupil from the baseline pupil size.

Table 5: Subject-specific comparison of variation of parameters

Variation in pupil size in FT (dB) MD (dB) PSD
mm n (%) n (%) n (%)
Worsening 1(9.0%) 5 (45.5%) 5 (45.5%)

A3 Improvement 5 (45.5%) 6 (54.5%) 6 (54.5%)
Unaffected 5 (45.5%) 0 (0%) 0 (0%)
Worsening 8 (61.5%) 8 (61.5%) 5 (38.5%)

A4 Improvement 3(23.1%) 5 (38.5%) 7 (53.9%)
Unaffected 2 (15.4%) 0 (0%) 1(7.6%)
Worsening 6 (54.5%) 10 (90.9%) 1(9.1%)

A5 Improvement 5 (45.5%) 1(9.10%) 8(72.7%)
Unaffected 0 (0%) 0 (0%) 2 (18.2%)

dB, decibels; FT, foveal threshold; MD, mean deviation; PSD, pattern standard deviation.
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DISCUSSION

Despite the documented deterioration in the visual field
of glaucoma subjects following mydriasis, little is known
of the effect on the normal subjects.'” Mydriasis is
thought to have a minimal influence on perimetric
performance in healthy subjects while pharmacologically
induced miosis can cause constriction of visual field with
automated perimetry.” Using the Humphrey Field
Analyzer, miotics worsened the mean deviation in normal
subjects compared to baseline perimetry. Although the
effects of miotics agents on visual field performance are
well documented, the effects of pupillary dilation are not.
Very few studies have reported the effect of pupillary
dilation on the visual field performance by automated
perimetry.'*  Our study compared the perimetric
performance between the baseline and dilated eyes using
SITA — Standard global indices. Fixation losses, false
positive responses and false negative responses were
similar between baselines and dilated automated visual
fields. The mean deviation (MD) worsened with a mean
decrease of 0.27 dB (p = 0.001). The pattern standard
deviation (PSD) improved by a mean of 0.10 (p = 0.199).
There was worsening in foveal threshold with a mean
decrease of 0.14 dB (p = 0.661). Subject specific
information showed that dilation worsened the mean
deviation in 23 eyes (65.71%) and improved in 12 eyes
(34.29 %) as compared to the mean deviation of baseline
field. 90.9 % ( n = 10/11) eyes with 5 mm dilation of
pupil size from baseline showed worsening of mean
deviation while only 9.1% showed improvement. The
MD worsened maximally with a mean decrease of 0.36
dB and the PSD improved by a mean of 0.312 in the
above eyes. Among the various studies done to determine
the effects of pupillary dilation on visual fields by
automated perimetry worsening of the mean deviation
was the most consistent conclusion. The present study of
ours also showed the similar result."”"® Kim et al, W.K.
Kellogg eye center, Michigan reported worsening of MD
by 0.83 dB in dilated fields as compared with baseline
visual fields. In this study MD worsened by 0.27 dB and
the FT worsened by 0.14 dB which was less in the present
study as compared to Kim et al where worsening was
0.55 dB." When compared to Kim et al variation in MD
was similar where as variation of PSD was against their
observation."” The mean difference in the pupil size was 4
mm in diameter in the present study where as Kim et al
study calculated the pupillary area with a mean difference
of 30 mm? between baseline and dilated pupils. Subject
specific information showed that dilation worsened the
mean deviation in 66% of eyes in the gresent study as
compared to 78 % of eyes in Kim et al.” In the study by
Kim et al the author explains the worsening of the
parameters on the basis of altered retinal illumination.'

Increased retinal illumination occurs with mydriasis
under mesopic perimetric conditions and thus threshold
sensitivity values would be expected to improve. This
expected improvement may be reduced by the Stiles —
Crawford effect, spherical and chromatic aberrations.
PSD is an index of localized defects and is thus not
significantly altered. Kudrna et al compared the results in
both eyes of all subjects and reported worsening of Mean
deviation with a range of 1.15 dB to 1.43 dB and decrease
in foveal threshold in a range of 1.95 dB to 2.56 dB.*

LIMITATIONS

Most of the studies used cycloplegics like tropicamide
whereas in the our study mydriatic agent, 10 %
phenylephrine eye drops were used.”' One limitation of
the present study is that testing was done on normal
subjects. If it was done on patients with glaucoma there is
a possibility that the results could have been altered.

CONCLUSIONS

The present study shows that there was statistically
significant worsening of the Mean Deviation (MD) (p
<0.01) after pupillary dilation. There was no statistically
significant change in the Pattern Standard Deviation
(PSD) and foveal threshold after pupillary dilation. Thus
this study emphasizes the importance of consistent pupil
diameter in serial visual field testing.
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