Intraocular pressure
before and after
visual field
examination

Abstract

Purpose To evaluate the influence of visual
field (VF) examinations using modern
techniques with short examination times

on the intraocular pressure (IOP).

Methods Sixty-one consecutive patients,
aged 28-90 years, 40 women and 21 men, were
examined. Forty patients were treated for
glaucoma and 21 were untreated patients with
ocular hypertension or suspected glaucoma.
Twenty-one subjects were examined using
the Humphrey Field Analyzer, using SITA
programs, and 40 with high-pass resolution
perimetry (HRP). Goldmann applanation
tonometry was performed immediately
before and after the VF examinations.

Results A difference in IOP of more than
2mm Hg before and after the VF examination
was observed in 14 of the 61 patients (23%).
The maximum change in each direction was
4mm Hg. The mean differences were not
significant. All eight subjects with increasing
IOP after VF examinations were examined
using the HRP technique (P =0.04).
Conclusion Modern VF techniques with
short examination time do not seem to
significantly influence IOP.
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Introduction

Tonometry and visual field (VF) examinations
are essential in glaucoma diagnosis and follow-
up.! The accuracy and intra- and inter-test
variability of the most common used method,
the Goldmann applanation tonometry, have
been extensively investigated,” and are
currently discussed in relation to corneal
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thickness.> Tonometry results are influenced
by many other factors, for example, time of the
day for the measurement,® the calibration of the
equipment, the amount of fluid intake
immediately before the intraocular pressure
(IOP) measurement,” pressure against the lids,?
tight collars,” accommodation,'® and also the
examiner."! The normal variability between
observers is reported to be 2-3 mm Hg."

Recently, Recupero et al'? published a study
showing difference in IOP readings before and
immediately after VF examinations using the
Humphrey Visual Field Analyzer (HFA) in
glaucoma patients. The effect was most marked
in elderly patients.'” The maximum increase in
IOP was 11 mm Hg. Lack of accommodation
was proposed as one of many possible reasons
for IOP increase after VF examinations.'?

During the past decades, new examination
algorithms and new perimetric techniques have
been developed, with the specific aim to
decrease examination time in order to increase
quality and accuracy of the examination. The
SITA algorithm for the HFA perimeter'® and the
high-pass resolution perimeter (HRP)'* are
examples of this attempt. The examination time
with both these methods is 4-7 min.

The aim of the present study was to evaluate
the influence of VF examinations using modern
techniques with short examination times on the
IOP.

Materials and methods

Sixty-one consecutive patients, aged 28-90
years, 40 women and 21 men, were examined in
two clinical settings at the St Eriks Eye Hospital,
21 at the Glaucoma service and 40 at a general
outpatient clinic. Forty patients were treated for
glaucoma and 21 were untreated patients with
ocular hypertension or suspected glaucoma.
All subjects underwent a standard procedure
with the same order of the examinations; first
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the visual acuity measurement, followed by tonometry,
VF examination, the second tonometry, biomicroscopy,
and last funduscopy. Applanation tonometry using the
Goldmann principle was performed immediately before
and immediately after the VF examinations. Four well-
trained ophthalmic nurses or technicians performed all
examinations. It was always the same nurse/technician
who performed the first and the second IOP
measurement and the VF examinations in the same
patient.

Twenty-one subjects were examined using the HFA
and 40 with the HRP. The HFA examination was
performed using the SITA Standard or the SITA Fast test
strategies, during mesopic adaptation, with an undilated
pupil and a correction according to the patient’s
refraction, age, and examination distance (0.33 m). The
HRP examinations were performed under fotopic
adaptation, with an undilated pupil and a correction
according to the patient’s refraction and examination
distance (0.167 m). All patients wore an addition of 6 D
owing to the short examination distance, leading to an
examination performed without accommodation. All
patients were familiar with the VF examination
techniques.

The VF examination times and the IOP readings before
and after the VF examinations were recorded.

Statistical analyses were performed using Student’s
t-test, Fisher’s exact test, and Spearman Rank correlation
test. A P-value of 0.05 was regarded as significant.

Results

A difference in IOP of more than 2mm before and after
the VF examination was observed in 14 of the 61 patients
(23%). The mean, SD, and range are shown in Table 1. In
eight subjects, the IOP increased in one (the other eye
unchanged) or both eyes; in 15 subjects, a decrease was
found in one (the other eye unchanged) or both eyes. The
maximum change in each direction was 4 mm Hg. The
mean differences were not significant. No differences
were observed between gender, patient groups, clinical
settings, or examiners, and no correlation was found

Table 1 IOP before and after VF examinations

IoP1  IOP2  Diff IOP1  IOP2  Diff

RE RE RE LE LE LE
Mean 16.15 15.85 0.3 16.53 16.05 0.63
SD 3.36 3.93 1.66 4.73 4.41 1.83
Range 10-26 9-27 —4-4 10-29 10-27 —4-4

IOP1, IOP immediately before VF examination; IOP2, IOP immediately
after VF examination; RE, right eye; LE, left eye; Diff, difference between
IOP1 and IOP2.

Eye

Table 2 Visual field examination time (min)

HFA RE HFA LE HRP RE HRP LE
Mean 3.75 3.72 5.5 5.77
SD 1.01 0.99 1.06 0.73
Range 2.49-6.36 2.49-6.35 1.58-7.16 2.26-7

HREP, high-pass resolution perimetry; HFA, Humphrey visual field analyser;
RE, right eye; LE, left eye.

between age and IOP change. All eight subjects with
increasing IOP after VF examinations were examined
using the HRP technique (P = 0.04).

The examination time for the HFA was statistically
shorter (P <0.0001) than for the HRP, see Table 2.

Discussion

The present study did not show any significant
difference in IOP readings before and after VF
examination in the examined group. No differences were
seen between patients with manifest glaucoma and
patients with ocular hypertension or suspected
glaucoma, between older and younger, between genders,
examiners, or between the two clinical settings.

In clinical settings and in ophthalmic training courses,
the question often arises about the most appropriate time
to measure the IOP before or after the VF examination.
The reason for measuring the IOP before the VF is that all
examinations but the VF examination often are
performed in the same room, whereas the VF
examination takes place in another room at the clinic.
Thus, it is more convenient to measure the IOP, together
with performing visual acuity measurement, slit-lamp
examinations, etc before the VF examination. This is
presumably the most common procedure in Sweden
(L Martin, unpublished data). However, after tonometry,
some patients experience slightly blurred vision, which
might influence the VF result. Therefore, many clinics
prefer to measure IOP after the VF examination.

Recupero et al*? studied IOP before and after VF
examinations in 13 normal subjects and 49 glaucoma
patients. They found an IOP increase of more than 2 mm
Hg in 45% of the glaucoma patients, with a mean
increase of 5.5 mm Hg (range in the total group -6-11 mm
Hg). These results clearly differ from the observations in
the present study, where the mean difference was 0.3 and
0.65mm Hg for the right and left eye, respectively, and
the largest difference in any direction was 4 mm Hg.
However, in the study by Recupero, the VF examinations
took 7-18 min, whereas in the current study only two
examinations slightly exceeded 7 min. The difference in
examination time may be the reason for the divergent
results. Relaxed accommodation has been proposed as
a possible mechanism for IOP increase after VF



examinations'>'>'¢ as well as psychic stress,'” among

other factors.'® In the current study, all patients that
showed an, albeit small, IOP increase after the VF were
examined using the HRP technique. This examination is
performed with totally relaxed accommodation, with the
addition of +6 Dto the patient’s distance correction, in
order to fully compensate for the short viewing distance
(0.167 m). In the HFA, the patients use age-related
correction in addition to their own distance refraction for
near vision, which leaves some room for active
accommodation that might influence the IOP. Regarding
psychic stress, studies have reported patient preference
for HRP compared to other methods'*'® and the patients
in the study were familiar with the used techniques,
which makes psychic stress an unlikely explanation for
the IOP increase from HRP. The variation in IOP found in
the current study was also very small and well within the
previously described normal variability of 2-3 mm Hg
between examinations.'*"

The findings in the current study indicate that IOP
measurement can be performed after the VF examination
and clinically relevant IOP values obtained, provided
that VF techniques with short examination time are used.
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