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Abstract: The patient was a 27-year-old mildly intellectually disabled woman with autistic spectrum disorder (ASD) and
juvenile myoclonic epilepsy (JME). The patient’s condition had shown resistance to many antiepileptic drugs; however,
perampanel (PER) was effective. The patient’s electroencephalogram (EEG) records were consistent with those of JME, and
brain magnetic resonance imaging showed a normal cerebrum and limbic system but the characteristic sequelae of cerebellar
insults, such as cerebellitis. The discontinuation of lamotrigine (LTG) induced suspected myoclonic atonic seizures (MAS) that
were worsened by adding levetiracetam (LEV) but improved by the administration of rafinamide (RFN). The further
administration of PER improved all symptoms and EEG findings of the patient within two weeks, and the patient has been
seizure-free for more than two years. The present case report demonstrates that the sequelae of neonatal cerebellitis can cause
JME, and the withdrawal of LTG induces myoclonic atonic seizures. PER can modify the pathogenic cerebellar focus of JME.
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reported [6-10]. However, the etiologies remain to be
determined, as JME is thought to be a spectrum disorder
rather than a collection of diseases [11].

1. Introduction

JME is categorized as an idiopathic generalized epilepsy,
characterized by generalized tonic clonic seizures (GTS),
myoclonic seizures (MS), absence seizures (AS), without
myoclonic atonic seizures (MAS). In most cases, the brain
magnetic resonance imaging (MRI) findings are normal.
Interictal electroencephalography (EEG) shows 3- to 6-Hz
generalized spikes or polyspike-wave discharges. While JIME
is commonly treated with valproate, the condition is
intractable in patients with psychoses such as ASD [1-2]. The
epileptogenesis of JME in the cerebrum has been studied
[3-5], and the involvement of the cerebellum has been

2. Case Presentation

The present patient was hospitalized as a neonate due to
suspected cerebellitis. The patient developed motor
clumsiness and was diagnosed with ASD and mild intellectual
disability based on behavior. The patient experienced febrile
seizures at two years of age and GTS from seven years of age;
these conditions were effectively treated with carbamazepine
(CBZ). The patient suffered myoclonic status epilepticus at 15
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years of age and was admitted to a hospital and diagnosed with
JME by a neurologist, based on the presence of EEG findings
characteristic of JME. The patient was treated with valproic
acid (VPA) and clonazepam (CZP), which showed partial
efficacy. The patient visited the outpatient clinic of author’s
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hospital with a chief complaint of refractory JME at 19 years
of age, showing abnormal MRI findings attributed to the
sequelae of neonatal cerebellitis and abnormal EEG findings
(Figure 1, Figure 2).
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Figure 1. The interictal EEG recording (8,2010) of the patient with JME (MS, absence seizure and GTC) treated by VPA (600mg) showed frequent paroxysmal
discharge of 3-6Hz spike and wave, polyspikes and wave complex, and sporadically bilateral independent frontal spike and wave [10].

Figure 2. Brain MRI. There was no cerebral atrophy. Slight atrophy was observed in the cerebellar hemisphere and vermis. Hyperintense areas were observed
symmetrically in the cerebellar hemispheres surrounding the horizon fissures on T2-weighted and FLAIR image. Non-specific, small hyperintense spots were
seen in the cerebral white matter on FLAIR and T2-weighted axial, coronal and sagittal images. These images showed no abnormalities in the cerebral gray or
white matter, or in the limbic system, however destruction was apparent in both atrophic cerebellar hemispheres and the vermis. These sequelae of old insults
in the cerebellum are suggestive of the dysfunction of cerebellum-thalamic circuit and the pathogenic epileptic focuses of JME or cerebellar seizures [10-11].
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The patient was treated with VPA, CZP, lamotrigine (LTG), levetiracetam (LEV) and rafinamide (RFN), each of which
showed side effects with no or only partial efficacy, as shown in Tableland Figure 3.

Table 1. The effects of various anticonvulsants on seizure symptoms of the patient.

Ms Absence Mas  Automatism  Gtcs  #Psychiatrics  Others Concurrent (mg) Failed

CBZ(400) (4 *) © None CBZ
VPA(600)  (+or-) () (+or-) CZP (0.5), BZP (5) BZP
CZP (1) © ©) Stomatitis  VPA (600) Czp
LTG (200)  (+or) (tor) (P severerash  VPA (800) LTG
LEV (1000)  (+or-)  (+) ) ) ©) VPA (1000), CZP (2) LEV
RFN (1200) () o) (+or) () ) VPA (800), CNP (2)

PER (4) © ©) ¢ ©) ©) ) VPA (800), CZP (2), RFN (600)

Notes: With gradual titration of each medication. Numbers in parentheses indicate mg.
CBZ; carbamazepin, VPA; valproic acid, CZP; chlonazepam, LTG; lamotrigine, LEV; levetiracetam, RFN; rafinamide, PER; perampanel, ms; myoclonic
seizures, mas; myoclonic atonic seizures, gtc; generalized tonic clonic seizures, (-); improved, (+); worsened, # psychiatric; infantification, violent behaviors
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Figure 3. Seizures and the medication course chart.

LTG was discontinued due to side effects of severe oral rashes. As a result, the dose of LTG (200mg) was reduced by 25mg
once every 3 days. The occurrence of suspected MASs was revealed one month after discontinuation of LTG. The seizure
symptoms were myoclonic seizures followed by momentary atonic seizures several times every morning. When the patient
experienced the symptoms for the first time, the patient and patient’s mother quickly consulted the doctor to undergo the further
examination (Figure 4) and treatment of patient’s symptoms.
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Figure 4. The interictal EEG recording (4,2016) from the patient who showed suspected MAS several times every morning under treatment with VPA (800mg),
CZP (Img), and LEV (250- to 1500-mg). The abnormal EEG recordings were induced by LTG and worsened by LEV. These EEG findings were similar to those
from patients with MAS [19]. The awake, photoparoxysmal responses to 6- to 21-Hz intermittent photic stimulation provoked background slowing and bilateral

synchronous 2-to3-Hz spike and waves burst.

The seizures worsened by the addition of >250mg of LEV
and were improved by the replacement of LEV with >1000mg
of RFN; however, the GTC and AS remained.

The addition of 2mg of PER to the concurrent drugs (CNP2
mg, VPAR1000mg, RFN1000mg) improved both the patient’s
seizures and EEG findings (Figure 4) after 2 weeks. However,
the patient showed violent and immature behavior with a dose
of 4mg; so thus, the dose was switched back to 2mg. This
reduced patient’s abnormal behaviors, including patient’s
autistic behaviors. The patient has since remained seizure-free
for more than two years.

3. Discussion

In neonates, the cerebellum is still developing and
perinatal insults to the cerebellum may result in dysfunction
of the tissue [14] and induce the overexpression of AMPA
receptors on cerebellar neurons, which cause cerebellar
seizures and myoclonic seizures, as are observed in Batten
disease [15]. PER acts on the AMPA receptors of cerebellar
neuronal cell membranes to decrease the excitable
transmission and reduce the seizure activities [16-17]. This

may be the mechanism by which the improvement of
seizures was achieved in the present JME patient. The same
mechanism can be used to explain for the improvement of the
patient’s autistic behavior [18].

The disease course of the patient is consistent with that of
other JME patients; however, the patient showed abnormal
EEG recordings (Figure 4) and myoclonic seizures followed
by momentary atonic seizures several times every morning,
and such symptoms were exacerbated by LEV and
ameliorated by RFN. These symptoms are characteristic of
myoclonic atonic epilepsy, which occurs in infant and young
children, not in adults [1, 19]. The mechanism by which
these symptoms occurred in the present case is unclear but
may involve either the manifestation of the original seizures
or a withdrawal syndrome during the cessation of LTG
[20-22]. To the best of the authors’ knowledge, this is the first
description of myoclonic atonic seizures in an adult JME
case that were induced by LTG, worsened by LEV, and
improved by RFN and PER. Further studies are needed to
accumulate data on drug-related myoclonic atonic seizures in
order to clarify the mechanism.
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4. Conclusion

An autistic woman with mild intellectually disability,
refractory juvenile myoclonic epilepsy, and sequelae of
neonatal cerebellar insults was effectively treated with PER.

MRI brain images from the present case showed no
abnormal findings in the cerebral gray or white matter, or in
the limbic system; however, destruction due to insults of the
surrounding horizon fissures were apparent in both atrophic
cerebellar hemispheres. These sequelae of old insults in the
cerebellum may have been the lesions responsible for the
disfunction of the cerebellum-thalamic circuit in JME or
cerebellar seizures.

To the best of the authors’ knowledge, this is the first
description of myoclonic atonic seizures in an adult patient
with JME case that was induced by LTG, worsened by LEV,
and improved by RFN and PER. PER might be effective for
controlling seizures and ameliorating the associated neuronal
dysfunction in cases of refractory JME.
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