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a b s t r a c t
The characterization of a seizure as generalized or focal onset depends on a basic knowledge of the underlying
pathophysiology. Recently, an uncommon phenomenon in generalized epilepsy—evolution of seizures
from generalized to focal followed by secondary generalization—was reported for the ﬁrst time. We describe a
15-year-old boy, initially classiﬁed as having partial epilepsy, who had a typical absence seizure that became
focal with second secondary generalization (double generalization). On the basis of these ﬁndings his epilepsy
was classiﬁed as juvenile absence epilepsy and his treatment was changed, resulting in seizure freedom. This
is the ﬁrst report of this unusual electroclinical evolution in a patient with juvenile absence epilepsy. The
recognition of this particular pattern allows correct classiﬁcation and impacts both treatment and prognosis.
© 2011 Elsevier Inc. All rights reserved.

1. Introduction
During the last decade the Commission on Classiﬁcation and
Terminology of the International League Against Epilepsy (ILAE)
launched three new updates related to epilepsy classiﬁcation and ictal
terminology. The ILAE classiﬁcations are based on concepts that, to
some extent, predate modern neuroimaging, genomic technologies,
and concepts in molecular biology [1]. However, separating partial
from generalized seizures is still the initial step in the proper
evaluation and management of epilepsy [2]. The clinical history,
examination, neuroimaging, and EEG are elements that help achieve
this goal [2].
Currently, knowledge of the underlying pathophysiology of
generalized and focal epilepsy is changing the deﬁnitions, depending
on the mode of seizure onset [1]. Recently, an uncommon phenomenon in generalized epilepsy, where seizures evolve from generalized
to focal to generalized again, has been described in generalized
epilepsy with febrile seizure plus [3], childhood absence epilepsy
(CAE), and juvenile myoclonic epilepsy [2,4]. We proposed the term
double generalization to deﬁne the spectrum continuum of generalized
onset followed by focal evolution and then secondary generalization.
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To our knowledge only two patients with idiopathic CAE with this
phenomenon have been published [2,4]. We describe the ﬁrst case of a
teenager with idiopathic juvenile absence epilepsy (JAE) who had a
typical absence seizure that became focal with double generalization.
2. Case report
A 15-year-old right-handed boy, without a family history or other
risk factors, had a 1-year history of alleged complex partial seizures
(CPS) and staring spells. Initially, he was evaluated by his pediatrician,
who started him on levetiracetam (3 g/day) after the second seizure.
Although he seemed to respond initially, staring episodes increased in
frequency and he had ﬁve apparent CPS; phenytoin (15 mg/kg/day)
was added.
He was admitted to our hospital for evaluation. Vital signs and
general and neurological examinations were normal. The basic
laboratory tests, including chemistries, blood count and urinalysis,
and brain CT and MRI scans, were normal. During his hospitalization, an
8-hour video/EEG monitoring study showed a normal background and
recorded 22 typical absences with altered responsiveness, blinking,
and 3- to 4-Hz generalized spike–wave or polyspike–slow wave
discharges, lasting 5 to 7 seconds. In addition, he had two other seizures
that started as typical absences, followed by rotation of the head and
eye to the left, screaming, ﬂexing of the lower limbs, extension of the
arms, and then a generalized tonic–clonic seizure lasting 3 minutes; this
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was followed by postictal confusion, somnolence, and agitation lasting
10 minutes. The electrographic correlation is shown in Fig. 1. On the
basis of the recordings, his epilepsy was classiﬁed as JAE and treatment
was changed to valproate. He has been seizure free since.
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3. Discussion
Generalized epileptic seizures are now considered to originate at
some point within, and rapidly engage, bilaterally distributed networks.
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1 second
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1 second

Fig. 1. Ictal scalp EEG shows at onset (A) a 2.5-Hz generalized polyspike–wave discharge with maximal amplitude over bifrontal regions, followed at 11 seconds by an organized 9- to
10-Hz right frontocentral polyspike pattern (A, B) that spread to the ipsilateral hemisphere (16 seconds) and then involved the whole brain (B). At the end (1 minute) a burstsuppression pattern was recorded (C). LFF: 0.3 Hz, HFF: 70 Hz. Notch: 60 Hz. Sensitivity: 14 μV/mm.
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Such bilateral networks can include cortical and subcortical structures,
but do not necessarily include the entire cortex. Although individual
seizure onsets can appear localized, the location and lateralization are
not consistent from one seizure to another. Also, generalized seizures
can be asymmetric [1]. Our patient had a seizure type not represented in
the current ILAE seizure classiﬁcation.
The categorization of seizures into partial or generalized is based
on the mode of seizure onset [1]. This distinction is important in
determining the appropriate antiepileptic drug therapy [4]. Usually,
patients with the semiology described above have partial onset
seizures with secondary generalization. The present case is an
example of the phenomenon of generalized onset followed by focal
evolution and then double generalization [2–4]. Focal clinical and
electrographic seizures have been described in up to 54% of patients
with juvenile myoclonic epilepsy [5]; however, focal evolution has
only rarely been described in idiopathic CAE [2,4] and never in JAE, to
our knowledge. The presence of multiple spikes and fragmented
spikes or polyspike–slow wave discharges associated with myoclonic
jerks or generalized tonic–clonic seizures in CAE generally indicates a
poor prognosis [6]. Conversely, our patient has been seizure free since
stating valproate.
The mechanism underlying secondary focal evolution is unclear.
Possibilities included focal cerebral dysfunction that leads to a
predominance of seizure activity in one area and focal/unilateral
weakness of the endogenous seizure termination mechanisms leading
to longer seizure duration in the affected area [4]. The pathophysiology
of absence epilepsy with generalized discharges has been debated in
terms of whether the discharge originates from the thalamus or the
cortex. In recent studies, the cortical region has been considered to
be the primary generator of this epilepsy [7]. We speculate that the
double generalization could be generated from mutual excitation of
the corticocortical and thalamocortical networks trigged by focal
epileptic activity [7]. Some features of typical absence seizures depend
on brain maturity, the sleep–wake cycle, provocation, and a variety
of other factors. Overall, children have typical absence seizures with
severe transient impairment of consciousness and lengthier duration
more often than adults [8].
In idiopathic CAE with this rare phenomenon, the electroencephalographic interictal ﬁndings include paroxysms of 2- to 4-Hz spike
waves as is typical for CAE. Ictal EEG ﬁndings usually show at the
onset generalized 2.5- to 6-Hz spike–wave or polyspike–slow wave
discharges, followed by a focal evolution most commonly seen in the
left posterior quadrants and temporal regions and, rarely, secondary
generalization [2–4]. Inpatient monitoring is very rarely performed
when absence epilepsy is suspected. Typically, the presence of 3-Hz
generalized spike–wave discharges on a routine EEG is adequate to
make a diagnosis of absence epilepsy [2]. This apparently uncommon

phenomenon may prove to be more common once it is widely
recognized [4], especially using video/EEG recordings in idiopathic
CAE [2].
In the rare cases reported with this particular electroclinical pattern
in idiopathic CAE, the neurological examination and neuroimaging
studies are normal [2–4], including a FDG-PET study performed in a
9-year-old boy with this condition [2].
The patients with CAE previously reported responded better to
medications that are effective against generalized seizure types [2–4].
Our patient had an excellent response to valproate.
The classiﬁcation of epileptic seizures should have a provision for
evolution of generalized onset seizures into focal seizures [4];
however, more patients are needed to characterize this peculiar
electroclinical pattern in generalized epilepsy, particularly in juvenile
absence epilepsy.
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