Retinal nerve fibre
layer characteristics
with vigabatrin-
associated visual
field loss—could
scanning laser
polarimetry aid
diagnosis?

Abstract

Purpose To describe the retinal nerve fibre
layer (RNFL) characteristics in patients
suffering vigabatrin-associated visual field
loss or behaviour consistent with field loss.
Methods Eight patients with visual field loss
attributed to vigabatrin use had their RNFL
evaluated by scanning laser polarimetry.
Results All eight patients managed to
perform the test reliably. The mean length of
vigabatrin treatment was 81 months with a
mean cumulative dose of vigabatrin being
5.4kg. All patients had significantly reduced
RNFL parameters; mean TSNIT = 36.5 um,
mean nerve fibre indicator = 63.1, mean
superior average =42.7 um, and mean inferior
average = 39.2 um. There was no correlation
between cumulative dose or time on treatment
and RNFL thickness.

Conclusion Scanning laser polarimetry

can be performed safely and reliably on
patients with vigabatrin-associated field loss.
RNFL thickness is reduced in these

patients with vigabatrin-associated field loss.
RNFL loss concentrates on the long nerve
fibres, which explains the nasal pattern

of field loss seen in these patients. This
investigation shows promise in the screening
of vigabatrin patients, especially in those
patients that may not tolerate formal field
testing well.
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Introduction

Vigabatrin (Sabril, Hoechst Marion Roussel/
Aventis Ltd) is an inhibitor of y-aminobutyric
(GABA) transaminase and has been used as an
effective second-line medication in the
treatment of infantile seizures,' seizures
associated with tuberous sclerosis,” and
epilepsy of partial onset.? Its action is to
potentiate the effect of GABA—an inhibitory
neurotransmitter —by preventing its
inactivation.

The first reports of vigabatrin-associated field
loss were published in 1997* and since then
numerous reports have been published leaving
no doubt as to the validity of this relationship,
with bilateral field defects generally developing
in 40-45% of patients.>” The typical visual field
loss is unusual in that it is one of the few causes
of bilateral nasal field loss with temporal
sparing. Screening for field defects with
vigabatrin use is essential; however, a high
proportion of patients taking this medication
are unable to perform reliable field
examinations due to their age or associated
learning difficulties.

The use of vigabatrin is now being limited to
only the very severe cases with the Committee
on the Safety of Medicines advocating its use
only where all other combinations of anti-
epileptic medication have proved ineffective
(save for West’s syndrome). Vigabatrin-
associated field loss is now a well-recognised
side effect of treatment, and guidelines issued
by the Royal College of Ophthalmologists in
2000® advised that all patients should undergo
formal visual field examination as a baseline
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before starting treatment, then at 6 monthly intervals for
3 years and later annually following this. The guidelines
highlights the problems that are inherent with visual
field testing of children and in adults with learning
difficulties, common in this patient population due to
their multiple seizures.

Field-specific visual-evoked potential (VEP) have been
shown to be effective in testing for visual field loss.” This
investigation, although not relying on patient
cooperation as much, is time consuming, can be daunting
to patients, and requires a high level of operator expertise
in order to be carried out effectively. Many papers have
been written regarding the clinical signs that may be seen
with vigabatrin-associated field loss and it has been
previously postulated whether imaging of the retinal
nerve fibre layer (RNFL) could be of help. Choi and
Kim'® published a short report on RNFL photography in
such a patient. Buncic et al'' described three paediatric
cases in which the loss of RNFL could be seen clinically,
although they do state that in the majority of cases that
they examined, this RNFL loss could not be seen. Wild
et al'* recently reported encouraging results of a
prospective study investigating such patients using
optical coherence tomography (OCT) and confocal
scanning laser ophthalmoscopy of the RINFL.

The aim of this study was to investigate the RNFL in
patients with known vigabatrin-associated field loss using
the GDx VCC scanning laser polarimeter. A secondary aim
was to investigate the possible practical use of scanning
laser polarimetry in the screening of these patients.

Methods
Subjects

The study is a prospective case series. All eight subjects
had a history of vigabatrin use for epilepsy over variable
lengths of time. Patients were examined either to assess
any progression of previously documented visual field
loss or if the patient showed behaviour consistent with
visual field loss and field testing was impossible due to
learning difficulties. Vigabatrin dosage was assessed
from the patient’s medical notes. In three patients, the
intra-ocular pressure (IOP) could not be measured, due
to their learning difficulties; however, glaucomatous
damage was ruled out by fundoscopy. The remaining
five patients had normal IOP measurements with normal
optic disc appearances. All subjects had no previous
ocular surgery, trauma, or other ophthalmic disease.
Standard automated visual perimetry was attempted on
all patients. Scanning laser polarimetry was attempted on
all patients. OCT was carried out in all patients to ensure
no macula pathology. The statistics were performed
using Microsoft Excel package and although they are
mainly descriptive, correlation between dose and
findings was performed.
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The GDx VCC (Carl Zeiss Meditec) is a commercially
available scanning laser polarimeter, which gives an
objective measurement of RNFL thickness with the actual
measurements being taken in less than one second,
working best on undilated pupils. A normative database
compares the patient’'s measurements to those of normal
patients of the same age, sex, and race. The GDx printout
(version 5.5.0) concentrates on parameters which have
been shown to be the most helpful in determining RNFL
loss; TSNIT average (95% CI in healthy individuals 53.4—
56.1 um); superior average (95% CI in healthy individuals
65-68.4 um); inferior average (95% CI in healthy
individuals 59.4-63.6 um); and nerve fibre indicator (NFI)
a support vector machine-derived algorithm indicating
the degree of RNFL loss ranging from 0 to 100 (95% CI in
healthy individuals 19.2-23.1)."* All these parameters
were analysed.

Results

Eight patients were identified who had taken vigabatrin
in the treatment of epilepsy (Table 1). No distinction was
made between the types of seizure that was being
treated.

Five patients were male and the average age was 33
(range 22-61). All patients had discontinued vigabatrin at
the time of testing. The mean length of vigabatrin
treatment was 81 months (range 18-154) and the mean
cumulative dose of vigabatrin was 5.4 kg (range 0.6-11.2).
The visual acuities ranged from 6/6 to 6/18. OCT
measurements in all cases were within normal ranges. In
three of the eight cases, visual field testing was not
possible due to patient non-cooperation.

Clinical examination in all patients was normal save
for loss of the normal RNFL sheen.

Specifically there was no optic atrophy or disc cupping
seen.

All patients could perform the test quickly and with
good scan quality. All patients had abnormal GDx VCC
results (Table 2).

The mean TSNIT average was 36.5 um (range 28.3—46.6;
SD 5.9), the mean NFI was 63.1 (range 24-87; SD 19.2).

Table 1 Patient demographics

Study no. Sex Age Cumulative dose Months on
vigabatrin (kg) treatment

1 F 44 0.642 18

2 M 27 1.315 32

3 M 22 1.005 36

4 M 24 6.231 80

5 M 24 11.159 98

6 M 21 7.946 104

7 F 61 6.435 124

8 F 40 8.677 154




The most striking changes were with mean superior
average of 42.7 ym (range 35.7-58.9; SD 6.1) and mean
inferior average of 39.2 um (range 20.4-53.5; SD 10.0).
There was no correlation between cumulative dose and
any of the GDx parameters (NFI, Pearson’s rank
coefficient r = —0.05; TSNIT average, r = —0.01; superior
average, r = —0.06; inferior average, r =0.09) or between
months on treatment and any parameter (NFI, r=0.01;
TSNIT average, r = —0.01; superior average, = —0.16;
inferior average, r=0.04).

Discussion

Our results show that scanning laser polarimetry detects
RNFL thinning in patients who have been exposed to
vigabatrin in the treatment of epilepsy. All of the
parameters that give an indication of RNFL loss are
altered with the layer thickness parameters (TSNIT
average, superior average, inferior average) being
reduced from that seen in the normal population and the
NFI increased as would be expected. Although a control
group was not used specifically as part of the study, the
normal values detailed above are gained from the normal
population and can act as a control.

The pattern of RNFL loss is remarkably consistent in
our patients with the long nerve fibres being primarily
affected (Figure 1). This explains the nasal pattern of
visual loss that is reported. Interestingly there was no
clinical evidence of disc cupping, pallor or atrophy in our
patients with clinical examination revealing normal optic
discs in all patients in contrast to previous case
reports.''? It may be that optic atrophy is seen only in
late stage disease and our patients may go on to develop
optic pallor in the future; however, we do have a wide
range of treatment times (up to 13 years ) so one would

Table 2 GDx results
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expect any recognisable optic atrophy to be evident. The
pattern of RNFL loss seen is in complete agreement with
previous papers detailing RNFL loss in vigabatrin-
associated field loss.

Vigabatrin-associated field defect development is multi-
factorial and the reason for its development is not clear.
Vigabatrin is an inhibitor of GABA transaminase and it
reaches much higher concentrations in the retina than in
the brain.'* Rod photoreceptors do not have any GABA
receptors unlike cones, ganglion, amacrine, and bipolar
cells, and recent animal testing suggests that vigabatrin
causes irreversible death of cone photoreceptors and
ganglion cells with secondary atrophy of the RNFL." If
this does prove to be the mechanism of damage, then
RNFL assessment would provide a screening tool that
would reveal damage before visual field damage would
be evident through formal field testing.

The main reason that we chose to investigate these
patients, who were already under our care, in this
manner, is because the detection of vigabatrin-associated
field loss currently relies on standard visual field testing.
All current methods of field testing require significant
cooperation of the patient. The development and use of
reliable tests, which could be easily performed in patients
either with learning problems, cognitive dysfunction, or
in childhood is essential. In this context, the use of
scanning laser polarimetry may be a promising
diagnostic alternative. All our patients managed to
perform the scan easily, unlike the visual field testing in
which three patients failed. Other screening tools,
standard ERG or field-specific VEP techniques, can be
used in laboratory settings but are not practical for
clinical use without a large increase in resources. We are
aware that our series only contains few patients and that
before advocating its widespread acceptance much more

Study no. Eye VA OCT (um) NFI TSNIT (pm) Sup average (um) Inferior average (um)
1 Right 6/18 177 78 28.3 37.3 20.4
1 Left 6/18 199 80 28.9 40.4 26.2
2 Right 6/6 205 40 42 474 51.5
2 Left 6/6 207 87 34.8 36.8 34.1
3 Right 6/6 187 49 46 48.6 53.5
3 Left 6/9 212 50 39.6 48 454
4 Right 6/9 220 58 39.6 45.3 45.2
4 Left 6/9 236 24 46.6 58.9 47.8
5 Right 6/5 222 76 33.9 40.2 37.7
5 Left 6/6 208 39 40.9 453 53.1
6 Right 6/9 208 75 30.6 40.5 25.8
6 Left 6/6 218 86 28.5 37.2 30.8
7 Right 6/9 217 76 33.1 36.5 39.1
7 Left 6/9 208 80 33.8 35.7 41.1
8 Right 6/9 199 59 39.6 44.3 38.1
8 Left 6/9 207 53 37.2 413 37.5
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Figure 1 Typical GDx printout.

work needs to be performed. Similar reports utilising
various RNFL imaging techniques'®'? show similar
characteristics; however, we feel that a purely objective
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test, as found with the GDx or OCT,'? provides a more
rigorous basis for deciding a patients future treatment
plans.



With only eight patients we can draw no conclusions
from the lack of correlation between cumulative dose and
any of the GDx parameters; however, even with much
larger studies there is variable evidence to suggest a
dose-dependant relationship between the vigabatrin and
subsequent field loss.'®'” What is consistent though is
that the field loss seems to occur in the first 2 or 3 years of
therapy and then remains static. From our results we
cannot give any indication of which level of NFI would
give an indication of damage from a single scan;
however, these preliminary tests do show that scanning
laser polarimetry may also have a role in the future
monitoring of these patients. It is likely that subtle
defects will be found on polarimetry before the
development of dense field loss, thus avoiding this
complication that compounds the life style of these
vulnerable patients.

Conclusion

This is the first reported case series showing that
scanning laser polarimetry can be performed safely and
reliably on patients with vigabatrin-associated field loss.
It can be used in patients that cannot tolerate formal field
testing. The nerve fibre layer loss concentrates on the
long fibres, which explains the nasal pattern of field loss
seen in these patients. We advocate the further
investigation of the use of scanning laser polarimetry in
the screening of patients taking vigabatrin.
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