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ã-Aminobutyric acid (GABA) is an inhibitory neurotransmitter in the central nervous
system (CNS) as well as in horizontal,
amacrine, bipolar, and ganglion cells of the
retina.5–7 Vigabatrin (ã-vinyl-GABA, VGB) is a
selective irreversible inhibitor of GABA
transaminase. Inhibition of GABA transaminase produces greater available pools of presynaptic GABA for release in CNS synapses.
Vigabatrin has both antiseizure and antiepileptogenic properties with few adverse eVects.8 9
Currently, VGB is approved in over 60
countries for the adjunctive management of
partial epilepsy not satisfactorily controlled by
conventional therapy and for initial monotherapy in the management of infantile spasms.
Spontaneous cases of bilateral concentric
constriction of visual fields have recently been
described in connection with VGB therapy.10–14
In a case report on three VGB therapy patients,
Krauss et al15 described changes in the
electroretinogram, suggesting bilateral retinal
dysfunction. Photopsia and scintillation have
been described as subjective ocular side eVects
of vigabatrin.16 However, it has also been
observed that add-on therapy with VGB
reduces impairment of contrast sensitivity
caused by CBZ therapy.17 The study of
SteinhoV et al18 showed no alterations in
perception thresholds for gratings in epilepsy
patients undergoing CBZ or combined CBZ
and VGB therapy. A single dose of VGB did
not change spatial contrast sensitivity
measured with a monitor system.19 20
We have described earlier that VGB monotherapy patients have concentric constricted
visual fields compared with CBZ monotherapy
patients.21 The purpose of this study was to
investigate contrast sensitivity, macular photostress, and glare sensitivity in epilepsy patients
undergoing VGB or CBZ monotherapy. Furthermore, our aim was to determine the occurrence of eventual abnormal visual functions
and their correlation with the visual field
constriction observed in VGB patients.

Carbamazepine (CBZ) is a standard antiepileptic drug for partial and generalised tonicclonic seizures. Its mechanism of action is to
inhibit high frequency neuronal firing by
blocking the voltage gated sodium channel.
Visual disturbances such as nystagmus, diplopia, and blurred vision are well known adverse
eVects of CBZ.1 Abnormal contrast sensitivity
and enhanced glare sensitivity have been
reported earlier in patients undergoing CBZ
therapy.2–4

Patients
Thirty two VGB monotherapy patients (aged
19–73 years, mean 40.4 (SD 6.3)) and 18 CBZ
monotherapy patients (aged 20–70 years,
mean 43.8 (18.1)) were examined at the
department of ophthalmology, Kuopio University Hospital, Kuopio, Finland. The patients
had been randomised initially for a VGB v
CBZ monotherapy study during the years
1988–95,16 21 and they still continued their
monotherapy successfully. The time of VGB
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antiepileptic
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possible changes in contrast sensitivity,
macular photostress, and brightness acuity (glare) tests in patients with epilepsy
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Methods—32 patients undergoing VGB
therapy, 18 patients undergoing CBZ
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asked to participate in an ophthalmological examination. In the previous study,
visual field constrictions were reported in
40% of the patients treated with VGB
monotherapy. In the present study, these
VGB and CBZ monotherapy patients were
examined for photopic contrast sensitivity
with the Pelli-Robson letter chart and
brightness acuity and macular photostress with the Mentor BAT brightness
acuity tester.
Results—Contrast sensitivity with the
Pelli-Robson letter chart showed no difference between these groups and normal
subjects (ANOVA: p= 0.534 in the right
eye, p= 0.692 in the left eye) but the VGB
therapy patients showed a positive correlation between the contrast sensitivity
values and the extents of the visual fields
in linear regression (R = 0.498, p = 0.05 in
the right eye, R = 0.476, p = 0.06 in the left
eye). Macular photostress and glare tests
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constricted in their visual fields. Neither
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Br J Ophthalmol: first published as 10.1136/bjo.84.6.622 on 1 June 2000. Downloaded from http://bjo.bmj.com/ on May 24, 2022 by guest. Protected by copyright.

Contrast and glare sensitivity in epilepsy patients
treated with vigabatrin or carbamazepine
monotherapy compared with healthy volunteers

Contrast and glare sensitivity in epileptic patients treated with vigabatrin or carbamazepine monotherapy compared with healthy volunteers

Methods
To exclude other ophthalmic disorders a full
ophthalmological evaluation was performed.
The ophthalmological examination consisted
of a history of visual symptoms, testing the best
corrected visual acuity, phorias and tropias,
biomicroscopy, and direct and indirect ophthalmoscopy with the aid of tropicamide
0.8%-phenylephrine 5% drops. Intraocular
tension was measured with the Goldmann
applanation tonometer. Visual fields were
examined with the kinetic Goldmann perimeter (Haag-Streit, Bern, Switzerland) using
objects IV/4 in the peripheral and I/3 in the
central isoptres.
Two right eyes, one aphakic and one microphthalmic, were excluded from the study in the
VGB group. In our previous study,21 we found,
with kinetic Goldmann perimetry, severely
constricted visual fields (temporal extent narrower than 50°) in three and mildly constricted
visual fields (temporal extent narrower than
70°) in 10 VGB patients. Nineteen patients
had normal visual fields. All CBZ patients had
normal visual fields. There were no other ocular abnormalities in either group.
Photopic contrast sensitivity was measured
monocularly with the Pelli-Robson letter chart
(Clement Clarke International Ltd, London,
Fig 1) with the patient’s own distance correction. The standard luminance of the test chart
was 100 cd/m2 and the test distance 3 metres,
corresponding to the spatial frequency of 3 cpd
(cycles per degree). The Pelli-Robson contrast
sensitivity test is found to be a short and
reliable test for clinical use.22 23 It consists of
two groups of three letters (triplets) per row,
with the two groups diVering in contrast. The
contrast of the groups decreases by approximately 0.15 log units, ranging from a contrast
of 1 or 100% at the upper left corner to a contrast of 0.006 or 0.6% at the lower right corner
of the chart. Patients were required to read the
letters from high to low contrast. The last
triplet where at least two of the three letters
were named correctly was accepted for the

contrast value. In the results, the values of
logarithmic contrast sensitivity (1/contrast) are
given.
Macular photostress and glare sensitivity
were measured monocularly with the Mentor
BAT brightness acuity test (Mentor O&O, Inc,
Norwell, MA, USA, Fig 2). In the brightness
acuity test, the distant visual acuity with the
best correction was measured without glare
and with low, intermediate, and high glare (41,
342, and 1370 cd/m2). Normal observers have
the same visual acuity in low and intermediate

Figure 1

Pelli-Robson letter chart.

Figure 2

Brightness acuity testing with BAT.
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therapy varied from 29 to 119 months (mean
68.7 (29.5)) and the daily dosage of VGB from
2 to 4 g. The cumulative dose of VGB was
1800 to 14 160 g (mean 5570 (3010) g). The
duration of CBZ therapy varied from 32 to 108
months (mean 60.5 (26.2)). The plasma
concentration of CBZ was in the therapeutic
range (20–50 µmol/l). All patients had well
controlled partial epilepsy and had been
seizure free for at least 1 year. Thirty five
healthy volunteers (aged 20–72 years, mean
45.9 (16.0)) were examined to produce the
normal values of the Pelli-Robson test. The
ages of the patients and controls were similar
(ANOVA, p=0.441).
This study was reviewed and accepted by the
ethics committee of the university and the
University Hospital of Kuopio (Finland) and
was performed in accordance with the ethical
standards of the 1964 Declaration of Helsinki.
Written informed consent was obtained from
all the patients.
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Table 1 Contrast sensitivity with Pelli-Robson letter chart in patients treated with
vigabatrin or carbamazepine monotherapy and normal controls (mean (SD)). (ANOVA,
p <0.05 significant)
Carbamazepine
(n=18)

Normal controls
(n=35)

p Value

1.76 (0.14)
1.74 (0.19)

1.78 (0.11)
1.78 (0.13)

1.77 (0.14)
1.80 (0.12)

0.534
0.692

brightness as they do without glare. At high
brightness, the visual acuity can be two Snellen
lines lower than it is without glare but is usually
the same or even one Snellen line better owing
to the constricted pupil. In the macular photostress test, high glare was maintained for 15
seconds, and the length of time required for the
visual acuity to recover to two lines above the
line of the best corrected visual acuity was
recorded. According to Glaser et al24 the
normal recovery time ranges from 0 to 30 seconds.
The dark adaptation examination was done
monocularly with the Goldmann-Weekers
Adaptometer (Haag-Streit, Bern, Switzerland)
according to the instructions for the absolute
threshold. We accepted as normal values studied in our clinic 3.8 to 4.6 log units (mean 4.2
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Figure 3 Comparison between contrast sensitivity and the extents of the temporal visual
fields (in degrees) in the VGB therapy patients by linear regression. Right eye.
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Figure 4 Comparison between contrast sensitivity and the extents of the temporal visual
fields (in degrees) in the VGB therapy patients by linear regression. Left eye.

Results
The visual acuities of both eyes were normal,
6/7.5 (logMAR +0.1) or better in all three
groups. In the VGB group, the refraction of the
right eye (in spherical equivalents) varied from
−3.5 dioptres (D) to +2.5D (mean −0.31
(1.42)) and that of the left eye from −3.5D to
+2.5D (mean −0.39 (1.27)). In the CBZ
group, the refraction varied from −7.5D to
+3.0D (mean +0.16 (2.6)) in the right eye and
from −8.0 D to +3.5D (mean +0.08 (2.6)) in
the left eye.
Contrast sensitivity in the VGB monotherapy group varied from 1.5 to 1.95 (mean
1.76 (0.14)) in the right eye and from 1.2 to
1.95 (mean 1.74 (0.19)) in the left eye. In the
CBZ group, the contrast sensitivity varied from
1.65 to 1.95 (mean 1.78 (0.11)) in the right
eye and from 1.65 to 1.95 (mean 1.78 (0.13))
in the left eye. In the control group, the
contrast sensitivity varied from 1.65 to 1.95
(mean 1.77 (0.14)) in the right eye and from
1.65 to 1.95 (mean 1.8 (0.12)) in the left eye.
The results of the Pelli-Robson contrast sensitivity tests did not diVer significantly between
the three groups (ANOVA, Table 1). However,
there were four patients in the VGB group who
had more than 2 SD reduction in contrast sensitivity compared with the controls (<1.56 in
the right eye and <1.49 in the left eye): (1) two
patients with Pelli-Robson 1.50 in both eyes
and visual fields in temporal extent 65° in both
eyes, (2) one patient with Pelli-Robson 1.65 in
the right eye and 1.20 in the left eye and visual
fields in temporal extent 65° in the right eye
and 60° in the left eye, (3) one patient with
Pelli-Robson 1.50 in the right and 1.35 in the
left eye and visual fields in temporal extent 45°
in the right and 25° in the left eye.
Furthermore, there was a significant positive
correlation with linear regression between the
contrast sensitivity and the temporal extents of
the visual fields in VGB monotherapy patients
(R = 0.498, p = 0.005 in the right eye and R =
0.476, p = 0.006 in the left eye) (Figs 3 and 4).
There was no correlation between the contrast
sensitivity values and the time of VGB
treatment (R = 0.05, p = 0.79 in the right eye
and R = 0.11, p = 0.56 in the left eye) or the
cumulative dose of VGB (R = 0.20, p = 0.30 in
the right eye and R = 0.07, p = 0.71 in the left
eye).
The macular photostress test was normal in
all patients. In the VGB group 4/62 eyes
(6.5%) recovered in 30 seconds, the others
faster. In the CBZ group, the recovery time for
all eyes was less than 30 seconds. In the glare
test, there were 5/62 (8%) eyes in VGB group
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Right eye (RE)
Left eye (LE)

Vigabatrin
(n=30 RE, 32 LE)

(SD 0.2)) and 5–9 minutes (mean 7 (1.0)) for
the cone thresholds and times and 1.8 to 2.4
log units (mean 2.13 (0.15)) and 22–32
minutes (mean 27.02 (2.53)) for the final rod
thresholds and times. The luminance of 2 log
units corresponds to 0.00001 cd/m2.
Statistical analyses were performed with the
SPSS programs using one way analysis of
variance (ANOVA) with Duncan’s post hoc
test and linear regression. A p value <0.05 was
considered statistically significant.
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Discussion
The results of this study indicate that CBZ has
no eVect on contrast sensitivity. VGB seems to
impair contrast sensitivity in patients with concentric constriction in visual fields. We found
no alterations in glare sensitivity.
The macular photostress test is used in
diVerential diagnosis of macular diseases and
optic neuropathies in patients with decreased
visual acuity. Patients with macular disturbances have a prolonged recovery time from
glare instead of the normal recovery time
found in patients with optic neuropathies.24
Bayer et al3 showed that glare sensitivity was
aVected in CBZ therapy patients indicating
drug induced retinal dysfunction. In the
present study, epilepsy patients undergoing
CBZ or VGB monotherapy did not show
abnormal sensitivity for glare.
We could not confirm the previous results of
Tomson et al2 and Sartucci et al17 that CBZ
therapy impairs contrast sensitivity of patients
with epilepsy. In Sartucci’s study, add-on
therapy with VGB even seemed to improve
impaired contrast sensitivity observed in GBZ
therapy patients. Our results show that CBZ
therapy has no negative influence on these
visual function tests, but that VGB therapy
possibly impairs contrast sensitivity.
Pow et al25 observed a transport of immunolabelled ã-vinyl-GABA (VGB) to GABAergic amacrine cells in the retinas of rabbits,
cats, chickens, fish, and monkeys. The increase
in the amount of the inhibitory neurotransmitters in the postreceptoral retina allows us to
suspect a greater decrease in contrast sensitivity in VGB monotherapy patients. In our study,
the VGB therapy patients who had concentric
constricted visual fields had lower contrast
sensitivity values than those with normal visual
fields.
The normal results of macular photostress
and glare tests as well as normal visual acuities
support the theory that the central retinas and
optic nerves of VGB therapy patients are not
aVected even though the visual fields are
concentrically constricted. We do not know the
exact mechanism of visual field constriction

and low contrast sensitivity in VGB therapy
patients. The mechanism could be the same in
both, or the concentric constriction in the
visual fields may lead to reduction in contrast
sensitivity. However, larger series are needed to
determine the prevalence of impaired contrast
sensitivity in patients undergoing VGB
therapy. DiVerent ocular function tests are also
needed to identify possible ophthalmic adverse
eVects in patients receiving antiepileptic drugs.
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and 6/36 (16.7%) eyes in CBZ group where
visual acuity with high luminance was two lines
lower than the acuity without glare. The others
had the same or even better visual acuities than
without glare. These results are also within the
normal limits.
We examined dark adaptation thresholds in
the right eye and only the final threshold in the
left eye in seven VGB patients with abnormal
visual fields. Only one patient (with the visual
field in temporal extent 45° in both eyes), had
slightly abnormal thresholds in the right eye:
5.2 log units for cones and 2.9 log units for
rods, and 2.8 log units for the rods in the left
eye. The time for both thresholds was normal.
The others had normal dark adaptation curves.
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