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Abstract:

A 20-year-old man with drug-resistant generalized epilepsy (GE) was admitted for video electroencephalo-
graphy (VEEG) monitoring under treatment with multiple antiepileptic drugs, including levetiracetam (3,000
mg/day), valproic acid (800 mg/day), and lacosamide (LCM) (100 mg/day). No seizures were noted after the
withdrawal of levetiracetam. However, after the withdrawal of LCM, atypical absence seizures with a 2- to
2.5-Hz generalized spike and wave complex frequently appeared, followed by subsequent generalized-onset
tonic-clonic seizures. After re-administration of LCM, the seizures and epileptic discharges clearly disap-
peared. Subsequent LCM titration was successful in achieving a seizure-free status. Our VEEG results suggest
that LCM may be a worthwhile antiepileptic drug adjunct in refractory GE patients without a risk of worsen-

ing absence seizures.
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Introduction

Idiopathic generalized epilepsy (IGE) encompasses three
seizure types of absence seizures, myoclonic seizures, and
generalized tonic-clonic seizures (GTCSs) and is referred to
as genetic generalized epilepsy (GE) (1). Most patients with
IGE achieve a seizure-free status following antiepileptic
drug (AED) therapy. However, unstable seizures remain in a
certain number of patients. Although several new drugs, in-
cluding lamotrigine and levetiracetam (LEV), are potential
alternatives to valproic acid (VPA) for refractory IGE, they
are not always effective (2).

Seizures that do not cease with at least two properly indi-
cated and tolerated AEDs are referred to as refractory
IGE (3). Lacosamide (LCM), a newer AED, interacts with
sodium channels and is a potential alternative for refractory
IGE (4). Although classical AEDs, such as carbamazepine

and phenytoin, are effective in focal to bilateral tonic-clonic
seizures, these sodium channel blockers confer a potential
risk of exacerbation in generalized seizures, particularly in
myoclonic or absence seizures (5). Thus, the efficacy of so-
dium channel blockers for IGE with these seizures remains
unclear (6).

We herein report a patient with medically refractory GE
in whom video electroencephalography (VEEG) confirmed
that the seizures exhibited a favorable response to LCM.

Case Report

A left-handed 20-year-old man was admitted to our hospi-
tal for the evaluation of refractory epileptic seizures. His in-
itial seizures were GTCSs that had started at 15 years old.
After AED treatment with LEV (2,000 mg/day), the GTCS
frequency decreased from 3 times per year to once per year.
However, transient loss of awareness seizures that were
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Figure 1. Brain magnetic resonance imaging. Axial-view
brain fluid-attenuated inversion recovery images show no re-

markable findings.

characterized by difficulty concentrating or paying attention
recurred monthly. As the addition of VPA (800 mg/day) by
the primary doctor was not effective, he was transferred to
our hospital. However, VPA titration was difficult because
he had intolerable sleepiness during the day. Thus, LCM
was administered. After starting LCM (100 mg/day), the fre-
quency of transient loss of awareness seizures decreased
from monthly to once every several months. He had no his-
tory of myoclonic seizures and no episodes of nocturnal sei-
zures. His neurological findings, including his cognitive
function, were normal. He had no family history of epilepsy.
Brain magnetic resonance imaging revealed normal findings,
and interictal EEG showed no epileptic discharges (Fig. 1).

Because the incidence of loss of awareness seizures was
self-reported, it was considered that the seizures might be
psychogenic rather than epileptic. To clarify the type of sei-
zure and epilepsy, we performed one-week VEEG monitor-
ing that was initiated with LEV withdrawal. The blood con-
centrations before monitoring were as follows: LEV, 36.0
pg/mL; VPA, 35.1 ug/mL; and LCM, 2.6 pg/mL. Although
the blood concentration level of LEV decreased to 5.5 ug/
mL after the withdrawal, clinical seizures were absent on
days 1-3 of the monitoring. In addition, interictal paroxys-
mal findings were not visible. After withdrawing LCM on
day 3, he reported difficulty concentrating or paying atten-
tion and was occasionally unresponsive to the environment
several times per hour on day 4. Although the clinical onset
and offset of the seizure were unclear, ictal EEG revealed a
2- to 2.5-Hz generalized spike and wave complex (SWC)
every 2-3 pages during these events (Fig. 2A). Interictal
generalized SWCs were also predominant in the frontoparie-
tal regions. However, the interictal SWCs showed no lateral-
ity during the recordings. In addition, interictal focal spikes
or slows that were isolated in the frontal region was absent.
Thus, he was diagnosed with GE, in which the seizure type
included atypical absence.

Following these findings, he exhibited GTCSs that were
characterized by motion arrest and vocalization followed by
a symmetric tonic posture with bilateral limb abduction and
extension, finally progressing to synchronous bilateral clonic
jerks of the extremities. The present semiology did not show

focal findings, such as the “figure of 4 sign” or “head ver-
sion”. Ictal EEG showed a 2.5- to 3-Hz generalized SWC
followed by generalized rhythmic theta waves (Fig. 2B). Af-
ter the re-administration of LCM (100 mg/day) on day 5,
the seizures (including atypical absence seizures) immedi-
ately disappeared. The interictal SWC was also negligible.
LEV (3,000 mg/day) was subsequently re-administered on
day 6. After discharge, a gradual increase in LCM dosage to
300 mg/day was successful in achieving a seizure-free status
for 6 months.

Discussion

We encountered a case of refractory GE that was con-
firmed by a long-term VEEG examination. The semiology,
interictal, and ictal EEG findings suggested that the seizures
were consistent with atypical absence and GTCSs. Several
lines of evidence exist to distinguish GE from frontal lobe
epilepsy (FLE). First, he had no episodes of nocturnal sei-
zure, which is a characteristic of FLE. Second, interictal
EEG revealed no focal spike and slow isolated to the frontal
region. Finally, there was no lateralizing value in the present
semiology or EEG. As the onset and offset of an atypical
absence seizure is often unclear, the details of the seizure re-
ported by a patient may also be ambiguous or unclear; thus,
such an incident can be mistaken for a psychogenic seizure,
as shown in the present case. Although no seizures were de-
tected following the withdrawal of LEV, atypical absence
seizures with SWCs emerged. In addition, these epileptic
events responded sharply to the re-administration of LCM.
Although LEV and VPA achieved limited seizure control, at
least in the atypical absence, the present VEEG data sug-
gested that LCM had a notable effect on GE without result-
ing in the deterioration of atypical absence seizures.

LCM is a new AED that selectively enhances the slow in-
activation of voltage-gated sodium channels. The profile of
LCM is similar to that of conventional sodium channel-
blocking AEDs (7). A previous study suggested that, similar
to conventional AEDs, LCM might have the potential to
worsen myoclonus and absence seizures in some patients
with IGE (8-10). In contrast, our results showed a positive
outcome, as reported recently (4). The novel observation in
the present study was the VEEG findings during the with-
drawal and re-administration of LCM. The rapid response of
seizures to LCM is also noteworthy. These findings may
help differentiate patients with IGE who will benefit from
LCM from those who will not (11).

Since we discontinued two kinds of AEDs during moni-
toring, the impact of LEV withdrawal on clinical seizure oc-
currence during VEEG monitoring should be acknowledged.
It is possible that discontinuation of LEV might contribute
to the triggering of seizures. However, clinical seizures and
EEG changes were absent even after a substantial decrease
in the LEV blood concentration.

In conclusion, some patients with GE may exhibit inade-
quate seizure control, even with conventional AED treat-
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Figure 2. Ictal electroencephalography findings. Electroencephalograms (EEGs) were recorded at
a sampling rate of 500 Hz and a time constant of 0.1 s. Ictal EEGs during an atypical absence seizure
(A) and generalized convulsions (B) are shown. Green arrows and arrowheads indicate the ictal EEG

and clinical onset, respectively.

ment. LCM might be a worthwhile AED adjunction in these
patients and might carry a low risk of worsening atypical
absence seizures.
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