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  FOREWORD

  


  Peter Wolf

    Dianalund, Denmark; Florianópolis, Brazil

  International League Against Epilepsy President 2005-2009

  


  Textbooks of epilepsies describe the various syndromes, and the descriptions usually include examples of their typical EEG patterns, perhaps presenting
some of their variability. But clinical variation can be rather extensive and may comprise atypical aspects, both clinically and electroencephalographically.
When we are faced with these, a comprehensive atlas can be of great help.

  The present second volume of the Atlas of Electroencephalography by Gélisse, Crespel, Bureau and Genton is entirely devoted to epilepsy, well organized,
    and based upon the rich collection of typical and less typical cases, including some rare conditions that the authors have compiled over many years.    

  The particular strength of this atlas is its solid foundation in clinical reality. Not only are the clinical features of all conditions briefly explained at the
    beginning of each chapter, and not only are the EEG samples whenever possible presented together with their clinical context. The authors also follow
    a principle beyond interindividual variability to show the spectrum of EEG findings which can be encountered in one and the same patient in different
    situations. The didactic advantage of this approach is obvious as it increases the awareness that clinical electroencephalography may require the
    accumulation of data from diverse functional states, both interictal and ictal, to reach fully reliable diagnostic conclusions.    

  Clinicians who are in any doubt about the correct interpretation of their findings will greatly profit from consulting this atlas whose authors generously
    share their extensive experience with us.


  THE AUTHORS

  


  Philippe Gélisse, neurologist and epileptologist, works in the Medical and Surgical Epilepsy Unit in Montpellier’s Hospital. His
main research topics are juvenile myoclonic epilepsy, benign epilepsy with centro-temporal spikes, psychosis and epilepsy, and
antiepileptic drug pharmacology. He has published articles in international journals and has contributed chapters for books on
these topics.

  Arielle Crespel, neurologist and epileptologist, works in the Medical and Surgical Epilepsy Unit in Montpellier’s Hospital. This
    unit is designed for the management of children and adults with resistant epilepsy. Her main research topics are sleep and
    epilepsy, the physiopathology of medial temporal lobe epilepsies, and antiepileptic drug pharmacology. She has published
    articles in international journals and has contributed chapters for books on these topics.    

  Michelle Bureau, electroencephalographer and epileptologist, worked in Marseille with Henri Gastaut in the University Hospital
    and at the Centre Saint-Paul, where she succeeded C.-A. Tassinari at the helm of the EEG laboratory, under the leadership of
    Joseph Roger. She collaborated with a large number of epileptologists from many countries, who received her teaching in clinical
    EEG. Dr Bureau is the recipient of the 2005 International Henri Gastaut Prize of the French League Against Epilepsy, and was
    the main initiator of the successive editions of the famous Blue Guide (Epileptic syndromes in infancy, childhood and adolescence).
    Her publications focus on the EEG aspects of childhood epilepsies, and she contributed to the description of several
    epilepsy syndromes.    

  Pierre Genton, neurologist and epileptologist, studied in France, Germany and the US. He worked with Henri Gastaut and the
    Centre Saint-Paul team, including Joseph Roger, Charlotte Dravet and Michelle Bureau and their numerous foreign collaborators.
    He served as President of the French League Against Epilepsy (2004-2005) and initiated national, regional, and international
    collaborations in Europe and worldwide. His publications deal with the genetics of epilepsy, idiopathic generalized epilepsies,
    progressive myoclonus epilepsies and the diagnostic and therapeutic difficulties encountered in patients with epilepsy. He is the
    editor or co-editor of several textbooks on epilepsy.    


  EEG RECORDINGS

  


  In epileptology, 10-20 montage must systematically be performed. The 10-20 montage
can and must be used in children, even in infants. With integrated helmets, the use
of the 10-20 international electrode placement system is possible at as young as
3 months if head circumference is adequate.

  Electrodes:
    Fp2/Fpz/Fp1: frontal-polar (right/midline/left)    

  F4/Fz/F3: frontal (right/midline/left)    

  C4/Cz/C3: central (right/midline/left)    

  P4/Pz/P3: parietal (right/midline/left)    

  O2/Oz/O1: occipital (right/midline/left)    

  F8/F7: inferior frontal or anterior temporal (right/left)    

  T4/T3 midtemporal (right/left)    

  T6/T5: posterior temporal (right/left)
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  Additional electrodes and polygraphy    

  To increase spatial resolution of the temporal lobe, it is recommended to add a lower
    temporal line.

  • The lower temporal line is measured from the external auditory canal to the
    lateral canthus of the eye and divided by three.

  • T1 and T2 are marked at one-third from the external auditory canal and TA1-TA2
    (TA: temporal-anterior) are marked at one–third from the lateral canthus of the
    eye. The electrodes are placed one centimeter above these points. T1-T2 are the
    zygomatic electrodes and TA1-TA2 are the anterior lower temporal electrodes.    

  • Lastly, TP1-TP2 (TP: temporal-posterior) can be placed over the mastoid regions.    

  An electrocardiogram is performed routinely with all EEGs. EMGs and breathing may
    also be used in other clinical situations.

  

  Recording methods

  A longitudinal montage is used to study brain wave activity “backward”, anterior to posterior of the vertex, the right and left suprasylvian regions, the right and left infrasylvian regions.
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  GLOSSARY

  


  Arrhythmic activity: activity occurring irregularly with inconstant intervals between individual waveforms.

  Asymmetric activity: difference between the two hemispheres (the opposite of symmetric activity). Shapes, amplitude and frequency can be asymmetric.    

  Bilateral activity: activity occurring on both hemispheres (but not necessarily at the same time). An activity can be both bilateral and synchronous
    (bisynchronous), for instance with 3-Hz spike-waves in childhood absence epilepsy.    

  Burst: a group of waves which appear abruptly and are clearly distinguished from background activity.    

  Diffuse activity: activity overlapping on both hemispheres, whether synchronous or not.    

  Discharge: a burst which lasts several seconds. Although discharges may be non-pathological, e. g. rhythmic midtemporal discharges, this term is most
    often used to describe epileptic events.    

  Focal activity: activity involving a very limited area of the brain.    

  Generalized activity: theoretically, all of the electrodes on both hemispheres are involved. In practice, used to describe bilateral and symmetric events
    that cover most of the scalp areas recorded.    

  Hertz (Hz): indicates the number of elements observed within one second. Equivalent term for cycles/second (c/s). 

  Ictal: Ictal activity corresponds to an epileptic seizure, whether clinical or subclinical. It is opposed to interictal activity, a non-seizure-related activity
    which is usually brief. Post-ictal activity corresponds to activities recorded during the regressive phase of the seizure.    

  Lateralized activity: activity involving all or most of the electrodes on one side of the head. 

  Localized activity: activity involving several neighboring electrodes.    

  Multifocal activity: presence of several independent foci over one or both hemispheres. 

  Paroxysm: an abrupt phenomenon that can clearly be distinguished from background activity.    

  Periodic activity: activity with regular intervals of longer duration than the individual waves. These intervals last between one and several seconds. Below
    4 seconds, the period is considered short.    

  Phase reversal: in bipolar montages, simultaneous deflections in opposite directions caused by a wave recorded over two contiguous derivations, with
    one electrode common to both derivations. This opposition indicates that the electrode is near the generator.    

  Polyspike complex: a sequence of two or more spikes.    

  Polyspike-wave complex: a sequence of two or more spikes followed immediately by one or more slow waves with the same polarity. 

  Pseudoperiodic activity: intervals between individual waves are slightly irregular.    

  Rhythmic activity: regular activity with similar duration of both waves and intervals between the waves (no separate elements). Epileptic seizures are
    an example of this kind of activity.    

  Sharp wave: a wave of great amplitude lasting between 70 and 200 ms, to be distinguished from spikes which have shorter duration.    

  Slowing: refers to a pattern characterized by slow waves, which is physiological or pathological. 

  Spike: an EEG transient (20 to 70 ms). Spikes are usually diphasic, i.e. composed of a negative and a positive deflection.    

  Spike-wave complex: a spike followed by a wave with the same polarity. Depending on the number of cycles per second, they are referred to as slow
    spike-waves (≤ 2.5 Hz), or spike-waves (≥3 c/s).    

  Synchronous activity: two events occurring simultaneously as opposed to asynchronous activity.    

  Triphasic wave (continuous 2/s generalized periodic discharges with triphasic morphology): a slow wave with three components alternating
    about the baseline. Duration of the second wave, which resembles a sharp wave, is the longest.

  Wave: any change of the potential difference between pairs of electrodes forming a single EEG element. Waves lasting > 200 ms are said to be slow.


  CHAPTER I

    Syndromes of idiopathic generalized (genetic) epilepsies and related situations

  

  The concept of idiopathic generalized epilepsy (IGE) has recently evolved (Table 1). In
the 1989 Classification (Commission, 1989), there was a group of well-established
syndromes of IGE; numerous other types of IGE have been described since 1989, and
some have indeed gained international recognition; the latter were included in the
intermediary classification attempts (Engel, 2001). In 2017, a new classification scheme
of epileptic seizures and epilepsies was established (Scheffer et al., 2017). The concept
of “generalized” epilepsies was upheld. “Idiopathic” officially became “genetic”
(although the former term was still accepted due to its wide use), only 4 syndromes
were recognized (but were more comprehensive and/or inclusive), while other situations
or potential syndromes were accepted. Generalized epilepsies are classically
defined by an epileptic discharge that apparently involves the whole cerebral cortex.
Generalized discharges are clinically associated in IGE with a limited number of seizure
types, i.e. tonic-clonic, myoclonic and absence. In the light of the 2017 classification,
we will deal in this chapter with 4 common types of IGE: childhood and juvenile
absence epilepsies, juvenile myoclonic epilepsy and epilepsy with generalized tonicclonic
seizures (GTCS) alone. We have also included less frequent types of IGE: eyelid
myoclonia with absence (Jeavons syndrome), phantom absences, absence status epilepsy,
and situations that are usually discussed in the context of IGE, sometimes as
differential diagnosis: early-onset absences (before age 3), myoclonic absences,
absences with perioral myoclonias, and resistant generalized epilepsy with fast activities
during sleep. We have also shown some cases with unusual or misleading EEG
presentation in IGE.
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  EEG FEATURES OF IGE    

  The EEG characteristics common to IGE are: a normal background, generalized or
    diffuse spike-waves or polyspike-waves, with anterior predominance. Spike-waves may
    be regular at 3 Hz, as in absence epilepsy, but their morphology is often slightly
    irregular, and they can occur in the form of diffuse sharp slow waves. Activation
    methods are useful in IGE: interictal changes are activated and absences or myoclonic
    jerks may appear. Sleep EEG is generally very productive. Interictal changes increase
    in frequency at sleep onset and are more abundant during sleep than awake. REM
    sleep decreases or suppresses discharges. Transitions between sleep stages intermediate awakenings increase interictal changes. Spontaneous or provoked awakening
    is a strong activator in several forms of IGE, and EEG recordings should be
    continued for at least 15 minutes after awakening. It may also be useful to perform
    hyperventilation and ILS after awakening in order to increase the likelihood of
    abnormal findings. EEG pitfalls are common in IGE, with focal, lateralized or asymmetric
    changes. Clinical correlates should be kept in mind, and the diagnosis must
    never rely exclusively on the EEG. Interviewing the patient is crucial and can make a
    difference. A vast majority of IGEs are sensitive to sleep deprivation, which increases
    the risk of seizures. Seizures often occur around awakening or during periods of
    relaxation (GTCS, myoclonic jerks). Absences occur mostly in the morning and in
    association with drowsiness. A family history of idiopathic epilepsy is common.

  CHILDHOOD ABSENCE EPILEPSY

  This syndrome, formerly known as “Petit Mal” or “pycnolepsy” (“frequent attacks”)
    has an incidence of 6 to 8/100,000 under age 15 years and a prevalence of 10-12%
    among epilepsies with onset under age 16 (Medina et al., 2019). Onset occurs in
    normal children between ages 4-10 (peak at 5-7), female in 60-70% of cases. A family
    history of epilepsy is frequent. Absences are very frequent, especially in the morning,
    and they are easily triggered by hyperventilation. There is a sudden, more or less
    complete suspension of consciousness for 4 to 20 seconds. This loss of consciousness
    is classically isolated, but may in fact be accompanied by some automatisms and by
    subtle myoclonias in the face. Other types of seizures may be seen generally 5-10 years
    later (myoclonic jerks and GTCS). Prognosis is good and remission occurs in 70% of
    cases when treatment is adequate and started early enough. Absences may persist
    into adulthood, or else the children can develop another type of IGE, such as juvenile
    myoclonic epilepsy.    

  EEG background is normal. Even before onset of absences, some children exhibit
    posterior delta activities, generally at 3 Hz that are activated by hyperventilation. Interictal
    changes are generalized, bilateral, synchronous spike-waves that often predominate
    anteriorly. They can be organized in 3-Hz bursts during waking or hyperpnea,
    at sleep onset, in stages N1 and N2 sleep, during intermediate awakenings and, in
    some patients, during REM sleep (Passouant et al., 1974; Billiard et al., 1982).    

  Absences are electively elicited by hyperventilation. In fact, the lack of any recorded
    absence in an untreated child after three activations by hyperventilation is strong
    evidence against this diagnosis. The ictal discharge has a sudden onset and is made
    of high-voltage, synchronous, symmetric, bilateral spike-waves that predominate anteriorly.
    Frequency is 3 Hz (between 3 and 4 Hz), never above 4 or below 2.5 Hz. Duration
    ranges between 4 and 20 seconds, rarely more, the average being around 10
    seconds. Spike-waves may slow down during the latter part of the absence, and offset
    is generally less sudden than onset. There may be 2 or 3 spikes per spike-wave complex
    (Loiseau et al., 2002). This aspect differs from polyspikes, which are not seen in childhood
    absence epilepsy. It may be interesting to ask the child to perform a repetitive
    task during hyperventilation: during the absence, the activity will stop, and it will
    resume at the end of the absence. In order to check the loss of contact, the child can
    be asked to memorize a few words during the discharge, which he will not be able
    to repeat after the absence.    

  JUVENILE ABSENCE EPILEPSY 

  Juvenile absence epilepesy (JAE) is less frequent than childhood absence epilepsy
    and juvenile myoclonic epilepsy. JAE differs from childhood absence epilepsy by a
    later age at onset (7-17 years, peaking at 10-12), by absences that are typical
    (although loss of contact may be less complete and automatisms more common)
    but longer and less frequent (occurring sometimes less than once per day,
    sometimes in clusters during the hour that follows awakening), by the frequent
    association with GTCS (with onset before absences in some cases), and by the possible
    occurrence of myoclonic jerks. Absences may be triggered by hyperventilation
    and by sleep deprivation. GTCS occur mostly around awakening. It is classically
    admitted that the sex distribution seems to be equal in JAE. However, a female
    preponderance has been reported in some studies (Gélisse et al., 2012). Prognosis
    is good on medication, but seizures tend to persist into adulthood, total seizure
    control is more difficult to obtain, and some patients may experience absence
    status later in life. Absence status are more frequent in JAE than in juvenile myoclonic
    epilepsy. The episodes can be spontaneous or precipitated by withdrawal of
    medication or by inappropriate drugs especially carbamazepine (Thomas et al.,
    2006).    

  The interictal EEG shows a normal background and generalized symmetric spikewaves
    or polyspike-waves with frontal accentuation. These elements are isolated or
    grouped in brief bursts. The frequency is usually faster than 3 Hz (3.5-4 Hz), the first
    complex of a group sometimes being even faster. Spike-waves and polyspike-waves
    are mainly seen during NREM sleep whereas awake-EEGs are characterised by absence
    seizures. They decrease in REM sleep. In some patients, discharges of generalized
    spike-waves at 3 Hz are sometimes observed in NREM sleep and can provoke an
    arousal. Organisation of sleep is normal. Focal or asymmetrical abnormalities can be
    observed but not constantly over one hemisphere. They tend to shift from one hemisphere
    to the other during the same recording. The occurrence of fast rhythms during
    NREM sleep is indicative of drug resistance. Spike-wave discharges are increased by
    sleep deprivation and hyperventilation. Photosensitivity is less common than in other
    forms of IGE. Contrary to childhood absence epilepsy, there are no 3-Hz posterior
    delta waves, but some patients exhibit temporal delta activity (Gélisse et al., 2011).
    Temporal intermittent rhythmic delta activity is an EEG pattern observed in 13% of
    JAE. The frequency is around 3 Hz. This activity is activated by hyperventilation and
    drowsiness. It decreases in NREM sleep and reappears in REM sleep. This activity could
    represent a continuum with the posterior delta waves seen in childhood absence
    epilepsy but with an anterior location toward the temporal lobes.    

  Absences are made of spike-wave and polyspike-wave discharges at 3.5-4 Hz that are
    bilateral, synchronous with anterior predominance. Duration of absences is longer
    than in childhood absence epilepsy, and absences may be fragmented 

  JUVENILE MYOCLONIC EPILEPSY    

  Juvenile myoclonic epilepsy (JME) is the most common type of IGE and accounts
    for 5-10% of all epilepsies (Genton et al., 2019). It is slightly more frequent in
    females (F/M sex ratio = 1.33). A family history of epilepsy is found in 1/3 of cases
    (Gélisse et al., 2001a). Onset occurs around puberty (80% between 12 and
    18 years). The complete triad includes myoclonic jerks, GTCS and absences. Myoclonic
    jerks occur without impairment of consciousness, are massive, bilateral, sometimes asymmetric and predominate on the upper limbs. When the lower limbs
are affected, the patient can fall on his knees. Myoclonic jerks occur mostly in the
morning soon after awakening, or during intermediate awakenings. In JME, there
are no facial jerks, and the repetition of jerks is arrhythmic. Diagnosis of the jerks
may be difficult, since they remain underreported by patients, and their presence
must be researched by detailed interviewing. The patient may mention shivering,
sensations of electricity, or even tremor. GTCS are found in 80-90%. They occur
at awakening, and are often caused by sleep deprivation or excessive drinking on
the previous evening. They are usually preceded by a cluster of jerks. In 10-20%
of cases, patients may experience typical absences, but these remain rare, brief, and
consciousness is less altered than in childhood absence epilepsy. JME has a good
overall prognosis under treatment; a regular sleep schedule is part of the treatment.
The risk of seizures does however persist throughout life in most patients, which
justifies long-term treatment, usually with low doses in adults; the epilepsy is considered
pharmacodependent.

  The interictal EEG shows a normal background with spike-waves and polyspikewaves
    that are isolated or clustered. Genton et al. (1994) observed abnormal background
    activity in 8% of their cases, always during a period of inadequate seizure
    control but all with normal subsequent tracings. The percentage of EEG with epileptiform
    abnormalities varies across studies. Many patients affected by JME may
    present a normal EEG pointing out the fact that a normal EEG does not exclude
    a diagnosis of JME. Genton et al. (1995) found that routine EEGs were normal in
    27% of cases, misleading or non-specific in 20% and showed typical changes in
    54%. Focal discharges may also be found among patients with JME, leading to an
    erroneous diagnosis of focal epilepsy. The percentage of localization-related EEG
    abnormalities or asymmetrical changes ranges from 6 to 40% (Serafini et al., 2012).
    In JME, the interictal discharges increase in frequency during sleep and are more
    frequent than in wakefulness. On the other hand, in REM sleep, the discharges
    decrease or cease. Transitional periods of sleep and arousals are strong activators.
    There is a higher rate of epileptiform discharges in the morning hours. Provoked
    awakenings are more likely to activate interictal changes than spontaneous awakenings,
    whatever the sleep stage. The recommended diagnostic procedure is thus
    daytime sleep EEG with provoked awakening after nocturnal sleep deprivation. The
    presence of a photoparoxysmal response with or without myoclonic jerks provoked
    by ILS is frequent. It is particularly interesting to do ILS during the awakening period.
    In 170 patients with JME (104 females and 66 males), a photoparoxysmal reaction
    was found in 38% of cases, higher in females (48%) than in males (26%) (Genton
  et al., 2000).    

  Myoclonic jerks are classically associated with brief 10- to 27-Hz runs of spikes followed
    by irregular slow waves. The number of spikes ranges from 5 to 20 per discharge
    and correlates with the intensity rather than the duration of each seizure.
    The amplitude of the spikes is progressively increasing and is maximal over the
    frontal leads, where it can range from 200 to 300 μV. This polyspike discharge is
    followed or preceded by brief runs of slow waves of frequency about 3-4 Hz,
    resulting in a polyspike-wave complex lasting, therefore, around 2-4 sec (Serafini et al., 2012). Polygraphic recordings of EMG activity over the deltoid muscles may
    record clinically unseen myoclonias. Myoclonic jerks occur mostly in the morning
    soon after awakening or during intermediate awakenings. Myoclonic jerks may be
    seen during REM sleep in patients who exhibit interictal changes during this sleep
    stage (Touchon et al., 1982). When a GTCS is preceded by myoclonic jerks, the EEG
    shows bursts of irregular polyspike-waves prior to onset of the usual pattern of
    generalization.    

  EPILEPSY WITH GENERALIZED TONIC-CLONIC
    SEIZURES ALONE (PREVIOUSLY KNOWN
    AS AWAKENING GRAND MAL)    

  The concept of awakening epilepsy was developed by Janz (1953, 1962, 1974). Onset
    is generally in the second decade but earlier or later onset is possible (range:
    5-25 years). There is a slight male predominance. A family history of epilepsy is frequent.
    GTCS occur within one hour of spontaneous morning awakening at the end
    of the nocturnal sleep period (90%), or during spontaneous or provoked intermediate
    awakenings. A lesser peak of occurrence is found during the evening relaxation period,
    but no specific timing of seizures is seen in other patients. Seizures are rare and are
    often elicited by sleep deprivation with possibly excessive consumption of alcohol on
    the previous evening. Prognosis is usually good, as seizures remain spontaneously rare
    and treatment is effective.    

  EEG background is normal, and specific interictal changes are sometimes difficult to
    ascertain. The EEG typically shows spike-wave and polyspike-wave discharges that
    have frequencies between 2 and 4 Hz, and are also typically irregular. Changes are
    activated at spontaneous or provoked awakening or during transitions between sleep
    stages. In some patients, interictal changes will never be recorded on standard procedures,
    and daytime sleep EEG after nocturnal sleep deprivation, or long-term EEG
    may be required. Ictal EEG recordings are rare.    

  OTHER TYPES OF IDIOPATHIC GENERALIZED
    EPILEPSY AND RELATED CONDITIONS    

  • Myoclonic epilepsy in infancy
    (benign myoclonic epilepsy in infancy)    

  This syndrome was described by Dravet & Bureau in 1981 as “benign myoclonic epilepsy
    in infancy” and accounts for only circa 1% of childhood epilepsies; the qualification
    of “benign” was later dropped and replaced by “idiopathic”. The sex ratio is in favor of boys. Myoclonic epilepsy in infancy (MEI) occurs in normal infants, with no
    prior history except possible simple febrile seizures, and onset is between ages
    4 months and 3 years (Dravet & Bureau, 2005). These infants exhibit myoclonic jerks
    that are isolated or occur in brief clusters of 2-4 jerks several times per day, there is
    no other seizure type. Jerks are brief, with head drop, abduction-elevation of upper
    limbs, flexion of lower limbs and upward rolling of eyes. Jerks are increased by drowsiness
    but not at awakening. They can be triggered by noise, contact or ILS (reflex
    variant of MEI). This syndrome is pharmacosensitive, even more so in its reflex variant.
    Remission is the rule, and prognosis is excellent, with normal psychomotor development.
    In rare instances, there may be slight developmental delay or behavioral disorders
    later. Rarely, children may exhibit GTCS or absences after cessation of therapy.
    Diagnosis of MEI rests mainly on the normality of development and background EEG
    activity, and on the presence of more or less massive jerks as the only seizure type.
    There are very uncommon transitions towards more severe epilepsies like myoclonicatonic
    epilepsy (Doose syndrome). There is also a variant with later onset, also with
    favorable prognosis.    

The EEG shows a normal background, sometimes with a slightly slower activity over
    central regions. There are rare spontaneous discharges of generalized spike-waves
    that increase at sleep onset and during NREM sleep. Myoclonic jerks are associated
    with generalized spike-waves and polyspike-waves. ILS may trigger spike-wave discharges
    associated with a jerk.

  • Absence seizures in the first three years of life

  Absence epilepsy with onset under age 3 is a rare and apparently heterogeneous
    syndrome. Clinically, the absences are usually brief (3-4 seconds) and occur several
    times per day. They are often associated with eyelid clonias, upward gaze and, a
    myoclonic component that does not have the characteristics found in epilepsy with
    myoclonic absences. The main feature of these early-onset absence epilepsies is an
    overall poorer prognosis with frequent drug resistance and cognitive as well as behavioral
    disturbances (Chaix et al., 2003). They may be an early form of childhood
    absence epilepsy, but also overlap with the frontal lobe epilepsies, and some are
    associated with a glucose transporter deficiency due to mutation of SLC2A1 (De Vivo
    syndrome) (Wang et al., 2019).

  The EEG shows, in association with generalized spike-waves, frequent interictal
    paroxysmal activity, which may be asymmetric or focal. Absences are increased by
    hyperventilation. They share the EEG characteristics of later onset absences. Contrary
    to typical childhood absence epilepsy, sleep has a marked activating effect on
    paroxysmal changes, and polyspikes can occur in NREM sleep.    

  • Eyelid myoclonia with or without absences
    (Jeavons syndrome)    

  This syndrome was first described by Jeavons in 1977. There are eyelid myoclonias
    with upward gaze deviation, retropulsion of the head and suspension of contact.
    Seizures are brief and triggered by eye closure. Photic sensitivity is prominent, and
    self-induction can occur. Absences and photosensitivity decrease slowly with age. This
    epilepsy persists into adulthood. The EEG shows polyspikes or 3-5-Hz polyspike-waves,
    or, more commonly, brief discharges of fast activities occurring on eye closure. Focal
    changes, mainly occipital, are not uncommon. The ILS should be performed and studied
    with particular care. 

  • Epilepsy with myoclonic absences    

  This syndrome was described by Tassinari et al. (1969) based on a specific seizure
    type, the myoclonic absence. Children have absences with slighter loss of contact
    than in typical childhood absence epilepsy, and rhythmic myoclonias. These involve
    shoulder, arm and leg muscles, and may predominate on one side. In association with
    the jerks, there is a tonic contraction that translates into progressive raising of shoulders.
    GTCS can be seen in half of the cases. Onset occurs around age 7 years on
    average, earlier onset is possible. Psychomotor retardation is found in nearly half of
    the cases, and is present prior to onset of epilepsy. Absences remit in 1/3 and epilepsy
    persists in the other 2/3, with absences and/or other seizure types. Cases with GTCS
    have the least favorable prognosis.    
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Furthermore, a montage can be calibrated from a given reference, or from the average
For the transverse montage, brain wave activity is read from one side to the other.  of several or all of the electrodes (average reference montage).
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Table 1/Concept of idiopathic generalized epilepsy.

1989 Classification

2001 Classification
proposal

2017 Classification

« Benign neonatal familial
convulsions

« Benign neonatal
convulsions

« Benign myoclonic
epilepsy ininfancy

« Childhood absence
epilepsy

« Juvenile absence epilepsy

« Juvenile myoclonic
epilepsy

« Epilepsy with grand mal
seizures on awakening

« Other generalized
idiopathic epilepsies not
defined above

« Epilepsieswith seizures
characterized by specific
modes of precipitation
(photogenic epilepsy)

Benign myoclonic
epilepsy in infancy
Epilepsy with myoclonic
astatic seizures
Childhood absence
epilepsy

Epilepsy with myoclonic
absences

Idiopathic generalized
epilepsieswith variable
phenotypes

- Juvenile absence
epilepsy

- Juvenile myoclonic
epilepsy

- Epilepsy with
generalized tonic-clonic
seizures only
Generalized epilepsies
with febrile seizures plus

« Childhood absence
epilepsy

« Juvenile absence epilepsy

« Juvenile myoclonic
epilepsy

« Generalized tonic-tionic
seizures alone

« Other, atdlinician’s
discretion, ifthe criteria
of IGE are met
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