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Abstract

We report a long-lived patient with Lafora disease (LD). A 34-year-old woman experienced
onset of seizures at the age of 11 years. She was bedridden in her early twenties due to fre-
quent generalized tonic-clonic seizures, myoclonus, and progressive mental deterioration. Her
seizures occurred all the time despite administration of multiple anticonvulsants at high doses.
At the age of 31, she started perampanel, which resulted in reduction of anticonvulsants after
her visible myoclonus and convulsions disappeared. Brain magnetic resonance imaging
showed marked cerebral and cerebellar atrophy, and single-photon emission computed to-
mography using N-isopropyl-p-['?3l] iodoamphetamine (IMP-SPECT) revealed significant hy-
poperfusion of the frontal lobe and cerebellum. We identified a W219R homozygous mutation
in exon 1 of the NHLRC1 gene. Because perampanel may not only control seizures but also
prevent mental deterioration in LD, we propose that perampanel should be administered from

the early stage of LD. © 2021 The Author(s)
Published by S. Karger AG, Basel
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Introduction

Lafora disease (LD) is a severe progressive myoclonus epilepsy with a mode of autosomal
recessive inheritance, which is caused by mutations in one of two genes, EPM2A and NHLRC1
encoding laforin and malin, respectively [1, 2]. The symptoms typically start in the teens in
those who were previously healthy and developmentally normal, and consist of visual hallu-
cinations and myoclonic and generalized tonic-clonic seizures (GTCs) [1, 2]. Additionally, pro-
gressive mental deterioration, cerebellar ataxia, mutism, muscle wasting, and respiratory fail-
ure develop later and lead to death usually within a decade of symptom onset [1, 2]. We de-
scribe a long-lived patient with LD who responded well to perampanel even in the advanced
stage.

Case Report

The patient is a 34-year-old woman with onset of febrile convulsions at the age of 11
years. She was the only child from a non-consanguineous marriage. She had a normal child-
hood development. At the age of 12, she presented with tonic-clonic convulsions while run-
ning, followed by visual hallucinations with consciousness disturbance. At the age of 14, she
presented with frequent GTCs and myoclonic seizures, and mental deterioration. Subse-
quently, she was not able to walk or stand, and she could not go to school. She was diagnosed
with LD after identification of Lafora bodies on axillary skin biopsy. At the age 15, she was
admitted to our hospital. At that time, she was able to eat independently, move using a wheel-
chair, and have a simple conversation. But her myoclonus and GTCs gradually increased in
frequency and speech production decreased. At the age of 22, she became bedridden, became
totally dependent in activities of daily living, and lost the ability to speak. Despite high-dose
administration of multiple anticonvulsants including 360 mg of sodium valproate, 600 mg of
zonisamide, 400 mg of topiramate, and 15 mg of clonazepam a day, she often experienced
convulsive status epilepticus and became unresponsive to external stimuli. At the age of 23,
she was ventilated mechanically via tracheostomy due to repeated aspiration pneumonia and
respiratory failure. Video-electroencephalogram (EEG) at the age of 29 showed generalized
bursts of sharp waves with conjugate deviation and involuntary laughing on the monitor (Fig.
1a). The epileptiform discharges slowly subsided after the convulsion stopped and she closed
her eyes (Fig. 1b). At the age of 31, administration of perampanel was started, resulting in a
decrease in intractable myoclonus and GTCs without sodium valproate, zonisamide, and to-
piramate. At the age of 34, she was treated with 12 mg of perampanel and 3 mg of clonazepam
a day. Her visible myoclonus and convulsions disappeared. Her plasma concentration of per-
ampanel was around 2,000 ng/mL. Follow-up EEG showed disappearance of epileptiform dis-
charges (Fig. 1c). At that time, brain magnetic resonance imaging (MRI) showed frontal lobe-
dominant cerebral atrophy and whole cerebellar atrophy with high intensity in periventricu-
lar white matter on T2-weighted images (Fig. 2a, b). Proton magnetic resonance spectroscopy
(MRS) revealed a decrease in N-acetylaspartate (NAA)/creatine (Cr) and NAA/choline (Cho)
in the frontal cortex compared with the occipital one. Single-photon emission computed to-
mography using N-isopropyl-p-[123]] iodoamphetamine (IMP-SPECT) for the evaluation of
cerebral blood flow revealed statistically significant hypoperfusion of the frontal lobe exclud-
ing the motor area with a high Z-score. The cerebellum also showed hypoperfusion (Fig. 2c).
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We identified a W219R homozygous mutation in exon 1 of the NHLRC1 gene using next-
gene sequencing (Illumina MinSeq-based method and VariantStudio analysis) and genomic
DNA extracted from her white blood cells (Fig. 3). This mutation was reported previously [3].

Discussion

We found two important clinical issues. First, our patient with LD showed remarkable
frontal hypoperfusion on IMP-SPECT. The findings of functional imaging in LD brain have been
reported to be controversial. 18-fluorodeoxyglucose positron emission tomography (FDG-
PET) revealed posterior hypometabolism in the early stage of LD [4], while FDG-PET in the
late stage of LD showed severe and diffuse hypometabolism involving the frontal, temporal,
and parietal lobes, and the thalamus [5]. In MRS studies, metabolic abnormalities such as a
decrease in NAA/Cr, NAA/Cho, and NAA/myoinositol (ml) in the frontal lobe were demon-
strated even in the absence of any structural changes on MRI [6, 7], and a decrease in NAA/ml
in the frontal cortex and white matter in LD patients strongly correlated with impairment in
executive function on neuropsychological testing indicating frontal lobe involvement [7]. The
findings of MRS are consistent with those of IMP-SPECT in our patient in terms of frontal lobe-
dominant impairment in LD.

Second, even in advanced LD, perampanel was effective in controlling seizures of our pa-
tient. The seizures in LD commonly become more intractable as it progresses, despite high-
dose antiepileptic polytherapy [8, 9]. In recent years, perampanel, a third-generation antiepi-
leptic drug, has been shown to improve seizures in LD [8, 10, 11]. Perampanel acts as a non-
competitive alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptor
antagonist [12]. Recently, it was reported that GABAergic cortical neurons in a transgenic
mouse model of LD were reduced, suggesting that an imbalance between GABAergic and glu-
tamatergic neurons causes convulsion and mental deterioration in LD [13]. This indicates that
perampanel may normalize the imbalance of inhibitory to excitatory neurotransmitters in the
brain by blocking the glutamatergic AMPA receptors and could control of epilepsy and prevent
mental deterioration [1, 8, 10, 11]. In fact, two adolescent cases with LD were reported to show
improvement in activities of daily living and cognitive function in addition to a marked reduc-
tion of seizures after administration of perampanel [8, 11]. If perampanel was available for
our patient in the early stage, we might have been able to prevent mental deterioration.

In conclusion, even at an advanced stage, perampanel was effective in controlling seizures
in LD. The frontal hypoperfusion on IMP-SPECT in our patient may reflect mental deteriora-
tion in LD. Administration of perampanel in the early stage of LD may prevent both convulsion
and frontal hypoperfusion even though we could not find direct evidence in our patient. Fur-
ther studies should be conducted to confirm the effectiveness of perampanel in LD.

Statement of Ethics

The parents of the patient provided both oral and written informed consent for the pub-
lishing of this report (including publication of images).
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Fig. 1. a, b Video-electroencephalogram (EEG) at the age of 29. a The EEG shows generalized bursts of
sharp waves with conjugate deviation and laughing on the monitor. b Longitudinal bipolar montage. Even
after the convulsion stopped and the patient closed her eyes, the focal spikes with phase reversal at the
right middle temporal region continue, and then slowly disappear (not shown). ¢ Follow-up EEG taken at
the age of 34 shows a slight slowing of the background activity without any obvious spikes.
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Fig. 2. a Brain magnetic resonance imaging (MRI) at the age of 34 shows frontal lobe-dominant atrophy
with dilation of the ventricles and hyperintensity of periventricular white matter on T2-weighted image.
b T1-weighted image shows cerebellar atrophy in the sagittal plane. c Images of cerebral blood flow sin-
gle-photon emission computed tomography using N-isopropyl-p-[123]] iodoamphetamine (IMP-SPECT) at
the age of 34. The Z-score is higher as the degree of decrease in cerebral blood flow is larger than that of
an age-matched normal database. IMP-SPECT reveals significant hypoperfusion in the frontal lobe exclud-
ing the motor area and cerebellum. LT, left; LAT, lateral; MED, medial; RT, right.
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c. 665T>C (p. W219R) mutation

Fig. 3. Sequencing analysis of the patient. Sequencing shows a homozygous missense mutation in the
NHLRC(1 gene (p. W219R), with a single nucleotide exchange (T-to-C) in exon 1 of the NHLRC1 gene.
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