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Introduction 
 
The idiopathic generalised epilepsies (IGE) constitute roughly one-third of all epilepsies. 
Etymologically, the term ‘idiopathic’ comes from the Greek word ‘idios’, which simply 
means ‘oneself’. An idiopathic syndrome therefore may be conceptualised as a disease unto 
itself, a sui generis condition. It follows that an idiopathic epilepsy syndrome: 
 

 Consists only of recurrent epileptic seizures 
 Is not associated with structural brain lesions on MRI or abnormal neurological 

symptoms and/or signs inter-ictally and implies normal neuropsychological 
status. 

 
It should be also made clear that the term idiopathic is not synonymous with ‘benign’, as 
some subtypes such as juvenile myoclonic epilepsy (JME) are often life-long conditions, or 
with ‘genetic’, as not all genetic conditions are idiopathic, such as the progressive myoclonic 
epilepsies, or finally with ‘unknown aetiology’, as the genetic background of some subtypes 
such as JME and childhood absence epilepsy (CAE) has already been identified1. 
 
The term ‘generalised’ refers to the seizures ‘in which the first clinical changes indicate initial 
involvement of both hemispheres… The ictal encephalographic patterns initially are 
bilateral’2,3. This statement however is not entirely true. Video-EEG experience has taught us 
that typical absences (TA) may show an interhemispheric difference of 100–200 ms at their 
onset (without consistent side emphasis), and that some patients may show focal or 
lateralising ictal clinical features4,5. Finally, at least 40% of patients with idiopathic 
generalised epilepsies (IGE) display non-localising focal discharges in the inter-ictal EEG 
(with or without generalised discharges)4-6. 
 
The IGEs comprise several sub-syndromes, characterised by all or some of the three seizure 
types – TA, myoclonic jerks and generalised tonic-clonic seizures (GTCS) – in different 
combinations and emphasis. These sub-syndromes usually have distinct electroclinical 
features and prognosis; some are life-long while others are age-related. However, accurate 
syndromic diagnosis may not be possible from the first presentation, and a number of patients 
with IGE may be difficult to classify.  
 
The classification of IGE sub-syndromes over recent years has been controversial and a lively 
debate continues in view of the long-awaited new classification scheme of the ILAE7. There 
are two schools of thought: the ‘lumpers’, who hold that although IGE sub-syndromes can be 
recognised, their boundaries are indistinct, and that all forms of IGE fall into the same 
neurobiological continuum with genetic relationships8,9; and the ‘splitters’, who take the view 
that precise syndromic classification provides a nosologic framework of utmost importance 
for treatment and prognosis of an individual patient, and a sound basis for genetic and 
neurobiological research10-12. 
 



The Commission on Classification of the ILAE3 defined IGE as follows: 
 

Idiopathic generalised epilepsies are forms of generalised epilepsies in which all 
seizures are initially generalised (absences, myoclonic jerks and generalised tonic-
clonic seizures), with an EEG expression that is a generalised bilateral, 
synchronous, symmetrical discharge (such as is described in the seizure 
classification of the corresponding type). The patient usually has a normal inter-
ictal state, without neurological or neuroradiologic signs. In general, inter-ictal 
EEGs show normal background activity and generalised discharges, such as spikes, 
polyspike spike-wave, and polyspike-waves 3 Hz. The discharges are increased by 
slow sleep. The various syndromes of idiopathic generalised epilepsies differ mainly 
in age of onset. No aetiology can be found other than a genetic predisposition 
towards these disorders.  

 
The seizures in IGE 
 
The seizures of IGE are TA, myoclonic jerks and GTCS2,3. Of these, TA occupy a central 
position as they occur almost exclusively in the context of the IGEs2, and are 
neurophysiologically and pharmacologically unique13,14, which in turn makes their treatment 
different. 
 
1. Typical absences  
TA are brief, generalised epileptic seizures, characterised clinically by impairment of 
consciousness (absence) that occurs without warning and also ceases suddenly and without 
post-ictal symptoms, and electrographically by generalised 4–3 Hz spike and slow-wave 
discharge2 that terminates without subsequent electrical flattening. Along these rather strict 
lines, TA tend to display a considerable clinical and EEG variability that may be syndrome-
related. 
 
Impairment of consciousness may range from mild to severe, and may occur either in 
isolation, or in association with other ictal manifestations, such as automatisms, autonomic 
signs, and regional (mouth or eyes) or widespread (head, limbs, and trunk) rhythmic or 
random myoclonia. Clinical subtypes of TA therefore include absences with impairment of 
consciousness only, with clonic, atonic, tonic, or autonomic components, and with 
automatisms2,15,16. In turn, the accompanying EEG discharge may be very brief or long 
(usually between 3 and 30 seconds), continuous or fragmented, with regular or varying 
intradischarge frequency, may display spike or multiple spike components, and even show 
non-consistent side preponderance. It is usually faster and unstable in the opening phase 
(first second), becomes more regular and stable in the initial phase (next three seconds), and 
slows down towards the terminal phase (last three seconds). Background activity is normal, 
and inter-ictal fast, non-localising spikes may occur, usually over the frontal areas. 
 
TA may occur spontaneously, and are typically provoked by hyperventilation, but also by 
other specific triggers, e.g. photic or pattern stimulation, video games, thinking, or even 
reading. They may be the sole or the predominant seizure type in individual patients, such 
as in CAE or juvenile absence epilepsy (JAE), or coexist with other generalised seizures, 
such as GTCS or myoclonic jerks, as in JME. Natural history may also vary: TA may remit 
with age or persist requiring continuous treatment; approximately 10–15% of adults with 
epilepsies have TA, often combined with other types of generalised seizures17-19. 
  
A distinction should be made between typical and atypical absences. As opposed to TA, 
atypical absences2 occur only in the context of mainly severe symptomatic or cryptogenic 
epilepsies of children with learning difficulties, who also suffer from frequent seizures of 
other types such as atonic, tonic, and myoclonic seizures. Clinically, onset and offset may 



not be as abrupt as in TA, and ictal changes of tone are usually more pronounced. The EEG 
features are also different: the ictal discharge is slower (<2.5 Hz) and irregular, and may 
include other paroxysmal activity. Background activity is usually abnormal, and consistent 
focal abnormalities may exist. 
 
2. Myoclonic seizures 
Myoclonic seizures (MS) are shock-like, brief, irregular, arrhythmic and less often rhythmic, 
clonic twitching movements singular or repetitive2,3. They may affect facial, limb, and neck 
or trunk muscles with varying force, amplitude and combinations. Their force may range 
from mild and inconspicuous movements of the affected muscle groups to violent movements 
of limbs and body that may make the patient fall on the ground, drop or throw things or kick 
in the air. Commonly, the same patients experience combinations of mild and violent jerks. 
MS may affect any muscle or group of muscles. They predominantly affect eyelids, facial 
and neck muscles, and the upper more than the lower limbs. MS of IGE occur mainly on 
awakening. Precipitating factors include sleep deprivation, fatigue, excitement or distress, 
and often photic stimulation.  
 
In pure MS consciousness is not impaired and the patient is fully aware of them. However, 
myoclonic jerks are often a consistent ictal symptom of absence seizures20,21. The EEG 
hallmark of MS are generalised bursts of polyspikes/polyspike-wave with variable side 
emphasis and anterior predominance.  
 
Eliciting a clinical history of MS is not always straightforward. The answer to a direct 
question ‘Do you have jerks?’ is usually negative. Diagnostic yield improves by physically 
demonstrating myoclonic jerks, and by inquiring about morning clumsiness and tremors (‘Do 
you spill your morning tea?’ or ‘Do you drop things in the morning?’). Demonstrating that 
MS often relate to fatigue, alcohol indulgence and sleep deprivation is also essential. One has 
to bear in mind that MS may not be perfectly symmetrical and that occasionally they may be 
clearly lateralised, although without consistent side emphasis. 
 
3. Generalised tonic-clonic seizures 
GTCS in IGE are primary in the sense that they are generalised from onset as opposed to 
the secondary GTCS in focal epilepsies. The seizure itself is the same irrespective of 
epilepsy syndrome. The main difference is in the preceding and sometimes in the ensuing 
clinical and EEG phases. The GTCS in focal epilepsies are secondary to a cortical focus 
and may be preceded by subjective symptoms (aura) or signs that indicate a focal onset. 
Post-ictal lateralising electroclinical features (such as more depressed EEG activity over 
one hemisphere or asymmetry in muscle hypotonia) would also argue for a focal onset. 
Conversely, GTCS in IGE will occur without initial focal features, either out of the blue or 
after clusters of MS or TA, or absence status epilepticus that may warn patients of an 
impending convulsion. However, one has to bear in mind that rapid secondary 
generalisation may effectively conceal a focal or lateralising onset from a symptomatic 
focus, and conversely that GTCS in IGE may occasionally start with focal features such as 
head turning. 
 
Though dramatic, GTCS do not bear any diagnostic significance. It is the minor seizures 
that provide the clues to diagnosis, investigative procedures and appropriate management. 
Patients often seek medical attention for the first time because of a GTCS. This is often 
erroneously considered as the ‘first seizure’ and is not treated or investigated. The truth is 
that the first GTCS in IGE is usually preceded for months or years by undiagnosed MS and 
TA, and it is their recognition that should prompt suitable treatment. Conversely, patients 
may not have GTCS for years but this does not necessarily mean that they are ‘seizure free’. 
Absences or myoclonic jerks may continue and treatment should be optimised instead of 
withdrawn. 



 
The syndromes of IGE  
 
Epilepsy syndromes, defined as clusters of symptoms or signs occurring consistently 
together, form the basis of the currently accepted classification of the epilepsies, and such 
a concept is practical for diagnosis, orientation of treatment and prognosis, and selection of 
appropriate investigations. A number of IGE syndromes feature in the current3 and the 
recently proposed7 classification systems of the ILAE, while others have not been 
recognised yet. In addition, there are patients with IGE who do not fit easily into 
recognisable syndromes. 
 
The IGE syndromes currently recognised by the ILAE are shown in Table 1. Benign 
neonatal familial convulsions, benign neonatal convulsions and benign myoclonic epilepsy 
in infancy are not dealt with here. 
 
IGE syndromes not yet recognised by the Commission of the ILAE include eyelid myoclonia 
with absences (EMA), perioral myoclonia with absences (PMA), idiopathic generalised 
epilepsy with phantom absences, and stimulus-sensitive absence epilepsies. 
 
Childhood absence epilepsy (CAE)12,20,22 is the archetypal syndrome of typical absence 
seizures, with onset usually before the age of ten years and a peak at 5–6 years. The 
prevalence of CAE is 10–12% for children with epilepsy younger than 16 years of age23,24. 
As a rule, TA is the only seizure type at presentation and for the first active period of 
absences, but infrequent GTCS may occur in adolescence or adult life. TA occur frequently 
(tens or hundreds per day), last for 4–30 seconds (usually around 10 seconds), and are 
associated with severe impairment of consciousness.  
 
Clinically, there is abrupt and severe loss of awareness, and complete unresponsiveness. 
The eyes spontaneously open and stare or move slowly, and all voluntary activity stops 
within the first 3 seconds of the seizure. Random eyelid blinking (usually not sustained) 
may occur, and mild, mainly orofacial, automatisms are frequent15. There may also be a 
transient impairment of postural tone, resulting in the head, limbs or trunk dropping, and 
sometimes an increase in tone that leads to retropulsion. Ictal clinical symptoms and signs 
inconsistent with CAE include mild impairment of consciousness, pronounced and 
rhythmical myoclonus either regional (eyelid or perioral) or massive limb jerking, and 
single or arrhythmic myoclonic jerks of the head, trunk, or limbs. The occurrence of other 
generalised seizures, such as GTCS, or myoclonic jerks, prior to or during the active period 
of the absences, and sensitivity to photic or other sensory triggers is also thought to be 
incompatible with CAE12,20,22. The background EEG is normal with frequent rhythmic 
posterior delta activity. Ictal discharges consist of generalised high amplitude 2.5–4 Hz 
spike-wave and are longer than 4 seconds.  
 
Prognosis and evolution of CAE depends on the applied diagnostic criteria. Delineated as 
above, CAE has an excellent prognosis; TA are responsive to treatment and remission 
occurs in more than 80–90% of children before the age of 12 years. However prognosis 
becomes variable when one includes in CAE every child with onset of absences before the 
age of ten years. GTCS occur in perhaps more than one-third of patients, either during 
adolescence25 or in the third decade of life26, and some patients may develop JME1,27. TA 
in these patients may persist, improve or disappear. Most of the available evidence on the 
prognosis of CAE is inconclusive, and certainly one could argue that such patients may not 
have CAE but another form of IGE (JAE or JME). 
 
 



Table 1. Idiopathic generalised epilepsies as perceived by the relevant Committees of the 
ILAE. 
________________________________________________________________________ 
 
Commission of the ILAE (1989) 
 
Idiopathic generalised epilepsies 
 
Benign neonatal familial convulsions 
Rare, dominantly inherited disorders manifesting mostly on the second and third days of life, with 
clonic or apnoeic seizures and no specific EEG criteria. History and investigations reveal no 
aetiological factors. About 14% of patients develop epilepsy later. 
 
Benign neonatal convulsions 
Very frequently repeated clonic or apnoeic seizures occurring about the fifth day of life, without known 
aetiology or concomitant metabolic disturbance. Inter-ictal EEG often shows alternating sharp theta 
waves. No recurrence of seizures. Psychomotor development not affected. 
 
Benign myoclonic epilepsy in infancy 
Characterised by brief bursts of generalised myoclonus associated with generalised spike-waves 
occurring during the first or second year of life in otherwise normal children who often have a family 
history of convulsions or epilepsy. Generalised tonic-clonic seizures may occur during adolescence. 
 
Childhood absence epilepsy (pyknolepsy) 
 
Juvenile absence epilepsy 
 
Juvenile myoclonic epilepsy (impulsive petit mal) 
 
Epilepsy with generalised tonic-clonic seizures on awakening 
Epilepsies with seizures precipitated by specific modes of activation 
Most of the photosensitive epilepsies belong to the group of idiopathic generalised epilepsies. 
 
Other generalised epilepsies not defined above 
 
ILAE Task Force on Classification (2001) 
 
Idiopathic generalised epilepsies 
 

Benign myoclonic epilepsy in infancy 
 

Epilepsy with myoclonic astatic seizures 
 
Childhood absence epilepsy 
 
Epilepsy with myoclonic absences 
 
Idiopathic generalised epilepsies with variable phenotypes 

 Juvenile absence epilepsy 
 Juvenile myoclonic epilepsy 
 Epilepsy with generalised tonic-clonic seizures only 

 
Generalised epilepsies with febrile seizures plus (to consider) 
________________________________________________________________________________ 



Juvenile absence epilepsy (JAE)20,28,29 is mainly characterised by TA that are similar to 
those in CAE, but much less frequent and probably not as severe. Age at onset of TA is 7-
16 years with a peak at 10–12 years. Random and infrequent myoclonic jerks15,30, as well 
as infrequent GTCS, occur in most of the patients. One-fifth of patients also suffer attacks 
of absence status epilepticus31. 
  
TA may be frequent, sometimes daily. The interrupted ongoing voluntary activity may be 
partly restored during the ictus, and clinical recovery may occur prior to the termination of 
the EEG ictal discharge. Automatisms are frequent, usually occurring 6-10 seconds after 
the onset of the discharge. The combination of peri-oral or hand automatisms and staring 
may lead to misdiagnosis of such TA for complex partial (limbic) seizure and vice versa6. 
JAE is usually a life-long disorder, but absences tend to become less severe with age. The 
ictal EEG is not fundamentally different than in CAE. Similarly to the latter, ictal features 
such as mild impairment of consciousness and brief ictal discharges (less than 4 seconds), 
eyelid or perioral myoclonus, rhythmic limb jerking, and single or arrhythmic myoclonic 
jerks are thought to be exclusion criteria for JAE. As with CAE, 80% or more of the patients 
become seizure free with appropriate treatment, but the risk of relapse following 
discontinuation of medication is not clearly defined. 
 
Juvenile myoclonic epilepsy (JME) (Janz syndrome)32 is characterised by myoclonic jerks 
on awakening, GTCS, and TA, with the latter occurring in more than one-third of the 
patients28,33,34. However, TA are not the predominant seizure type, and are usually very mild 
and simple (with no automatisms or localised limb jerks). Seizure precipitating factors 
include sleep deprivation and fatigue, alcohol, and mental and psychological arousal, and 
up to 40% of patients are photosensitive33. TA, when present, begin between the ages of 
five and 16 years, MS usually follow sooner or later, with the GTCS being the last to appear 
in most cases. An adult form of this syndrome has also been described35. All seizure types 
are probably life-long, although TA may become less severe with age, and MS and GTCS 
commonly improve after the fourth decade of life. Prevalence of JME alone is around 9% 
of adults with seizures34, and both sexes are equally affected. Generalised spike-wave 
discharges at 3–6 Hz have an unstable intradischarge frequency with fragmentations and 
multiple spikes.  
 
Myoclonic absence epilepsy (MAE) is a rare generalised cryptogenic or symptomatic 
absence epilepsy, although an idiopathic form may also exist. TA occur many times a day 
and constitute the predominant seizure type. Ictally, severe bilateral rhythmical clonic jerks 
are often associated with a tonic contraction, and some awareness is maintained. Age of 
onset is around seven years, and there is a male preponderance. Prognosis is not good 
because of resistance to therapy, mental deterioration, and possible evolution to other types 
of epilepsy such as Lennox-Gastaut syndrome36,37. 
 
Epilepsy with GTCS on awakening. The term denotes an idiopathic propensity to mainly or 
exclusively GTCS that occur mostly within the first two hours after awakening from 
sleep3,38,39. They may also occur when the patient is awake at times of relaxation and leisure. 
Age at onset is mainly in the mid-teens but may start earlier or much later. Sleep deprivation, 
fatigue and excessive alcohol consumption are main precipitating factors. GTCS tend to 
increase in frequency with age, and may become unpredictable occurring also during sleep 
and alert stages. Avoidance of precipitating factors and adjustment of lifestyle are essential 
for the best management of these patients. 
 
There is a considerable overlap with other IGEs that also manifest a similar circadian 
distribution and precipitating factors. Idiopathic epilepsy with GTCS on awakening3 is no 
longer recognised as a separate syndrome7. Instead, this is now rightly considered as part of 
‘IGE with GTCS only’, referring to all patients with GTCS only, irrespective of circadian 



distribution. There are no other discernible clinical seizures though video-EEG may often 
demonstrate ‘phantom absences’. 
  
The following syndromes are not recognised by the ILAE: 
 
Eyelid myoclonia with absences (EMA). TA are frequent, typically associated with marked, 
rhythmic, and fast jerks of the eyelids, often with jerky upward deviation of the eyeballs and 
retropulsion of the head. Absences are brief (3–6 seconds) and occur mainly after eye closure. 
GTCS and random myoclonic jerks of the limbs may occur infrequently, most likely after 
sleep deprivation, fatigue, and alcohol intake. Marked photosensitivity is the rule but declines 
with age. EMA usually starts in early childhood but may be resistant to treatment. The ictal 
EEG manifestations consist mainly of generalised polyspikes and slow-waves at 3–6 Hz40,41. 
Patients practising self-induction should be differentiated from pure EMA and treated 
accordingly. 
 
Perioral myoclonia with absences (PMA). Here, TA are also frequent and usually brief, 
associated with a variable impairment of consciousness and rhythmic myoclonus of the 
perioral facial or masticatory muscles. Clusters of absences or absence status occur 
commonly, and may precede GTCS. The latter are not frequent. PMA starts in childhood or 
early adolescence and TA and GTCS may be resistant to medication. Ictal EEG discharges 
are often irregular, and consist of rhythmic multiple spike-waves and slow-waves at 3–4 Hz. 
Photosensitivity is not encountered42,43. 
 
Idiopathic generalised epilepsy with phantom absences. The term ‘phantom absence’ denotes 
simple TA, which are so mild that they are inconspicuous to the patient and imperceptible to 
the observer. This syndrome also includes (usually late onset) GTCS, and absence status in 
50% of the patients. TA are disclosed by video-EEG (prompted by the GTCS) and breath 
counting or other cognitive testing during hyperventilation, when brief (up to 4 seconds) 3–
4 Hz spike or multiple spike-wave discharges interfere with cognitive performance18.  
 
Absences with specific modes of precipitation (photic, pattern, video-games, emotional 
upset, intense thinking, and reading) and their underlying mechanisms have been recently 
reviewed44. Photosensitivity is estimated to occur in approximately one-fifth of patients 
with onset of absences in childhood or adolescence and it is associated with unfavourable 
prognosis. Apart from all patients with EMA and up to 30–40% of those with JME who are 
photosensitive, others with spontaneous and photically provoked absences and GTCS may 
belong to various syndromes not yet identified.  
 
Absences in symptomatic or cryptogenic (probably symptomatic) focal epilepsies have been 
documented only occasionally and in specific topographic and pathologic substrates, 
notably in patients with seizures arising from the medial intermediate frontal area45, and in 
others with cerebral cortical dysgenesis and involvement of the archicortex46. In both 
instances, brief impairment of cognition associated with 3 Hz spike-wave EEG paroxysms 
would probably qualify these seizures as TA, but these absence-like events usually coexist 
with complex partial seizures with or without secondary generalisation, and require 
completely different management. TA may occasionally arise as a consequence of a known 
disorder of the central nervous system47, but in most cases an aetiological link is not proven, 
and it is likely that they are coincidental. Finally, the co-existence of IGE with TA and 
symptomatic partial epilepsy in the same patient is seemingly rare although probably 
underdiagnosed6. 
 



 
 
Diagnosis and differentials 
 
Diagnosis of TA in children with severe ictal impairment of consciousness is relatively 
easy. Their brief duration with abrupt onset and termination, high daily frequency, and 
nearly invariable provocation with hyperventilation makes them one of the easiest types of 
seizures to recognise. The child with suspected TA should be asked to overbreathe for three 
minutes, counting his or her breaths while standing with hands extended in front; 
hyperventilation will provoke an absence in more than 90% of those who suffer. We 
recommend that this test should also be undertaken in suspected adults, in whom TAs are 
usually mild and may be missed. Misinterpretation of TA for partial seizures (focal motor 
in the case of regional asymmetric ictal myoclonic components, or complex partial – limbic 
– when ictal automatisms, such as perioral, swallowing, fumbling are present) may 
seriously affect management and treatment. The basic clinical criteria for differentiating 
TA from complex partial seizures are given in Table 2. The clinical approach needs to be 
complemented by (preferably video) EEG studies, ideally prior to commencing treatment. 
An EEG would confirm the diagnosis of TA in more than 90% of these untreated children 
with ictal recordings mainly during hyperventilation. If not, the diagnosis of absences 
should be questioned48. In addition, ictal video-EEG documentation may reveal features 
favouring a specific epileptic syndrome and assist in determining long-term prognosis and 
management. The fundamental EEG differences between TA and complex partial seizures 
are also shown in Table 2. 
 
Diagnosis of other co-existent seizure types, and definition, if possible, of the electroclinical 
syndrome as outlined in the previous section is the final diagnostic step before initiating 
treatment. Symptomatic absences in non-lesional frontal lobe epilepsy are often impossible 
to distinguish, especially in the absence of partial seizures45. Cerebral cortical dysgenesis is 
usually detectable on brain MRI46. Such symptomatic/cryptogenic absences are very rare. 
Finally, TA in IGE can be easily differentiated from atypical absences that occur only in 
the context of mainly severe symptomatic or cryptogenic epilepsies in children with 
learning difficulties and frequent seizures of other types, such as atonic, tonic, and 
myoclonic seizures. 
 
Treatment 
 
General principles 
Prognosis is syndrome-related. For instance, childhood absence epilepsy is a relatively 
benign syndrome, which usually remits within 2–5 years from onset. In all other IGE 
syndromes there is probably a life-long liability to TA, myoclonic jerks, and GTCS. Poor 
initial response to treatment49,50 and photosensitivity49 may be of adverse prognostic value 
for long-term remission of seizures. Repeat EEG is particularly useful in monitoring the 
response to treatment as there is a very close correlation between control of clinical 
absences and electrographic abnormalities51,52; such a relationship does not exist in other 
generalised seizures (tonic-clonic or myoclonic), or in partial epilepsies.  
 
Planning of management and appropriate advice and counselling is therefore possible once 
a confident syndromic diagnosis has been established, or at least the question of possible 
photosensitivity or other reflex activation, and the co-existence of myoclonic jerks, GTCS 
or both has been answered satisfactorily. Currently, sodium valproate, ethosuximide and 
lamotrigine, alone or in combination, are the only first-line agents for TA. Choice between 
them depends on other co-existent generalised seizures, and – obviously – adverse 
reactions. Table 3 presents the proposed steps in the therapeutic process that targets TA in 
different clinical patterns.  



 



Table 2. Differential diagnosis between typical absences and limbic temporal lobe seizures. 
 Limbic CPS (mesial TLE)  Typical absences (IGE) 
History   
     Febrile convulsions Frequent; usually multiple, prolonged or complicated Frequent but rarely 

prolonged or complicated 
     Family history Usually of febrile convulsions; rarely of partial seizures (familial TLE) Positive in up to 40% of patients 
     Onset Usually within the second half of the first decade Usually syndrome-related 
     Course (natural history) Often bi-phasic Continuous* 
     Diurnal variation 
 

Non-specific Usually in the morning/after awakening 

Ictal clinical features   
     Aura Frequent Never 
     Precipitation by HV Exceptional As a rule 
     Precipitation by IPS Exceptional Typical (but usually syndrome-related, as 

in JME and EMA) 
     Lapse of awareness  Usually profound Varies (often syndrome-related) 
     Automatisms Almost invariably, often involving trunk and legs. Ipsilateral to the focus 

automatisms associated with contralateral dystonic posture may occur in 
40% of patients late in the seizure 

Up to about 2/3 of seizures, rarely 
involving trunk or legs 

     Clonic components Rare; unilateral – if present – and late in the ictal sequence Frequent, bilateral, mainly restricted to 
the eyelids or mouth  

     Reactive automatisms Frequent Only during absence status 
     > 1 min duration As a rule Exceptional 
     Non-convulsive status Exceptional Well recognised feature 
    Post-ictal symptoms/signs  Invariably confusion, recent memory deficit, dysphasia if onset from the 

dominant side. Relatively rapid clearing may occasionally occur 
Never 

Inter-ictal EEG (scalp) Unilateral or bilateral independent temporal spikes, or regional slow 
activity. Brief bilateral and synchronous bursts of spike-wave may occur 
in the context of obvious or occult secondary bilateral synchrony 

Generalised spike and wave discharges at 
4–2.5 Hz. Focal spikes may occur in up 
to 30–40% of traces but they show 
frontal topography, and do not disturb 
background activity 

Ictal EEG (scalp) Focal onset 
 

Generalised onset 

Neurological examination 
 

Normal (a degree of facial asymmetry may be present) Normal 

Neuropsychology Often discrepancy between Verbal IQ and Performance IQ, material 
specific memory deficits 

Normal 

Brain MRI Usually mesial temporal atrophy Normal 
HV: hyperventilation; IPS: intermittent photic stimulation; *: in CAE GTCS may occur in up to 1/3 of patients after the remittance of the typical absences



Table 3. Tree diagram of the treatment of TA according to syndrome-related co-existence of other seizure types. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MJ: myoclonic seizures; GTCS: generalised tonic-clonic; VA: sodium valproate; ESM: ethosuximide; LTG: lamotrigine; CLN: clonazepam; LEV: levetiracetam; TPM: 
topiramate; SE: side effects; *: in VA-resistant or -sensitive patients (e.g. women), and probably when the myoclonic component is not severe; **: titrate the dose of LTG 
according to clinical response; low to moderate doses are usually effective; ?: effectiveness as adjunctive treatment remains to be proven 

TA associated with other 
seizure types TA only 

VPA VPA or LTG

VPA+LTG** 
VPA+ ESM 
VPA+CLN

VPA or ESM or LTG

VPA+CLN 
VPA+ESM 
LTG+CLN* 
+LEV? +TPM? 

VPA+LTG** 
VPA+CLN 
+LEV? +TPM?

Taper to effective minimal dose 
(monotherapy), and under EEG 
monitoring, mainly in children

Non-compliance, or other 
diagnosis (crypt gen, co-
existence of partial seizures) 

With MJ With GTCS 

Remission Remission 

Monotherapy 

Taper to effective minimal dose 
(monotherapy), and under EEG 
monitoring, mainly in children 

Persistence or SE Persistence or SE 

Combined  
therapy 

Persistence 

Persistence 



Monotherapy 
Satisfactory seizure control with monotherapy is the desired aim in the treatment of the 
epilepsies, and naturally IGE is not an exception. Any of the three first-line drugs can be 
initiated and lack of effectiveness should not be assumed before ensuring that the maximum 
tolerated dose has been achieved. If monotherapy with a particular agent finally fails, or 
unacceptable adverse reactions appear, substitution with one of the other drugs is the next step. 
 
Sodium valproate is the most effective drug in the treatment of all types of generalised seizures 
with 75% of patients becoming seizure-free on monotherapy. It is used by most physicians not 
only as first choice for monotherapy irrespective of absence syndrome, but also as a solid basis 
for adjunctive therapy53,54 (Table 3). In addition, sodium valproate prevents the recurrence of 
absence status55, is effective in myoclonic absences56, which are particularly difficult to treat, 
and can abolish photosensitivity. There are anecdotal reports where children may not respond 
to the syrup form, despite adequate levels, but do so with sodium valproate tablets. Common 
adverse effects include nausea, vomiting, dyspepsia, gain in bodyweight, tremor, transient hair 
loss and haematological abnormalities. The latter, even when highly clinically significant, can 
be reversible following dosage reduction; discontinuation is rarely required57. Behavioural and 
cognitive abnormalities, and acute liver necrosis58 and pancreatitis, that may be fatal and more 
likely to occur in children on polypharmacy, are rare. However, the main factors that hamper 
its use, mainly in women59, include an estimated risk of 1–2% for neural tube defects, 
predominantly spina bifida aperta, in pregnancy (background population risk 0.2–0.5%), 
which may increase when the drug is combined with benzodiazepines60, the as yet unresolved 
question of polycystic ovarian syndrome61-63 and other endocrine side effects, and hair loss. 
Occasional worsening of TA with sodium valproate has been reported64. 
 
Ethosuximide is effective in TA, nearly as much as sodium valproate65, but does not protect 
against GTCS and myoclonic seizures (Table 3). Therefore, while ethosuximide might be a 
reasonable choice in a young child with CAE, it is not recommended as a first-line choice in an 
older child with possible JAE (due to the much higher chance of developing CTCS), and in 
JME. Common adverse effects are usually dose-related and include gastrointestinal 
disturbances, anorexia, weight loss, drowsiness, photophobia and headache. Behaviour and 
psychotic disturbances may occur. Aplastic anaemia, Stevens-Johnson syndrome, renal and 
hepatic impairment are rare but life threatening.  
 
Lamotrigine controls TA and GTCS66,67, but its effect on MS is unpredictable (Table 3), and 
exacerbation of JME has been reported with lamotrigine68. Lamotrigine monotherapy may be 
tried in women, particularly those that may be more vulnerable to side effects of sodium 
valproate. Dose escalation should be gradual: in adults and children over 12 years initial dose is 
25 mg daily for two weeks, followed by 50 mg daily for two weeks. Maintenance dose is 100–
200 mg/day in two divided doses, but can be increased to 400 mg per day in the absence of a 
satisfactory response. In younger children, and in accordance with the recommendations 
regarding add-on lamotrigine in this age group, the initial dose is 0.3 mg/kg bodyweight/day 
daily for two weeks, followed by 0.6 mg/kg/day daily for two weeks. Maximum escalation 
should not exceed 0.6 mg/kg every 1–2 weeks until optimal response. Maintenance dose usually 
ranges between 2.5 and 7 mg/kg/day given in one or two divided doses, but can reach 10 
mg/kg/day if lamotrigine is not combined with sodium valproate. This gradual initial dose 
titration reduces the risk of allergic skin rash, which is higher when the drug is prescribed in 
combination sodium valproate which inhibits lamotrigine metabolism. Skin rash occurs in 
approximately 10% of patients, usually in the first eight weeks, and prompts discontinuation of 
the drug. Serious rashes leading to hospitalisation, including Stevens-Johnson syndrome and 
hypersensitivity syndrome, occur in approximately one in 300 adults and one in 100 
children67,69. Other common side effects include headache, nausea, diplopia, dizziness, ataxia 
and tremor. 
 



Combined therapy and second-line anti-absence drugs 
Selection of drug combination is again based on the clinical pattern principle.  
 
Lamotrigine. More than half of patients with valproate-resistant absences may become seizure 
free with add-on lamotrigine70. This combination is also highly effective with regard to 
myoclonic seizures and GTCS (Table 3). The effect is probably mediated through inhibition of 
lamotrigine metabolism by sodium valproate, and can be best achieved by escalating the dose 
of lamotrigine according to clinical response and not to the recommended upper ‘therapeutic’ 
doses70. The drug has been used in children with myoclonic absences with good results37. 
Anecdotal evidence suggests that a favourable response on substantial dose of sodium valproate 
combined with a low to moderate dose of lamotrigine may be lost if lamotrigine is further 
increased and substitution of sodium valproate is attempted. This combination may augment the 
risk for allergic skin reaction, and may rarely provoke other adverse immune responses71. 
 
Ethosuximide. The addition of sodium valproate to ethosuximide may double serum 
concentration of the latter with concomitant toxicity72. Conversely, the addition of ethosuximide 
may reduce serum level concentration of sodium valproate. Bearing this interaction in mind, the 
combination of sodium valproate and ethosuximide may be helpful in managing refractory 
absences65, and is probably the first-line treatment of myoclonic absences36. 
 
Clonazepam is considered the most effective anti-absence benzodiazepine and the most 
powerful drug against myoclonic jerks, with a good effect on GTCS73,74. It may also be 
effective in photosensitive epilepsy75. However, because of its potential to cause sedation and 
the problem of tolerance76, it is usually prescribed as a second-line adjunctive therapy (Table 
3). Other adverse effects include fatigue and disturbance of coordination and, less commonly, 
agitation, confusion and aggressiveness. It is also useful to remember that its combination with 
sodium valproate during pregnancy may amplify the risk for teratogenicity60. Rapid 
discontinuation should be avoided. 
 
Acetazolamide has a clear anti-absence effect77, and may also be useful in JME78. Tolerance 
frequently develops but a period of withdrawal may restore its efficacy. Renal calculi are 
consequent to its carbonic anhydrase activity and together with rare but severe serious 
idiosyncratic reactions associated with sulfonamides (rash, aplastic anaemia, Stevens-Johnson 
syndrome) limit its use as an adjunctive treatment. 
 
Levetiracetam can be effective as monotherapy in JME and other IGE sub-syndromes, and 
can suppress photosensitivity in combination or monotherapy79,80. 
 
Contraindicated AEDs 
 
Antiepileptic drugs (AEDs) may aggravate pre-existing seizures or induce new seizure types, 
and such an effect may be either idiosyncratic or syndrome/seizure-related. Factors that 
hamper the identification of such AEDs include incorrect syndromic and seizure diagnosis, 
the natural fluctuation of seizure frequency and severity, and the fact that most drug trials are 
not based on a syndrome and age-specific approach, nor are they designed to detect seizure 
worsening. Inevitably, most of the existing information on seizure aggravation relies on 
clinical observations on small series and case studies, and for some drugs such evidence is 
more convincing than for others. Knowing the drugs that can aggravate idiopathic generalised 
epilepsies with absences is particularly important as the vast majority have a favourable 
prognosis.  
 
Carbamazepine81, vigabatrin82, tiagabine83 and gabapentin84 are contra-indicated in the 
treatment of TA irrespective of cause and severity. However, carbamazepine may be helpful 
in controlling GTCS84. As GABAergic substances, vigabatrin, tiagabine and gabapentin are 



associated with induction of absence seizures and absence status epilepticus82,85. The role of 
phenytoin is less clear, and perhaps less aggravating; therapeutic concentrations of phenytoin 
(and carbamazepine) exacerbate idiopathic generalised epilepsies, particularly those 
associated with TA, and may induce valproate and benzodiazepine-resistant absence status86. 
These observations are echoed by a well-documented case report of six-week absence status 
that improved upon discontinuation of phenytoin87. On the other hand, it is a common 
experience (shared also by ourselves) that seizure relapse may occur in patients with well-
controlled idiopathic generalised epilepsy on chronic treatment with phenytoin (as part of a 
combination, usually with sodium valproate), when discontinuation or substitution of this drug 
is attempted. 
 
A final note is reserved for the apparently unusual, although probably underdiagnosed, 
coexistence of IGE and symptomatic focal (temporal lobe) epilepsy, where considerations 
determining choice of medical therapy may be contradictory6. Determination of the most 
troublesome seizure type (usually these are the partial seizures with or without secondary 
generalisation) is clearly the primary diagnostic aim, and is based on clinical and inter-
ictal/ictal EEG criteria (Table 1). Drugs that may have adverse effects on ‘primary’ generalised 
seizures such as carbamazepine, vigabatrin and tiagabine should be used with caution and 
under close monitoring only if absolutely necessary, while those with a broad spectrum of 
antiepileptic effects such as sodium valproate or lamotrigine are more appropriate6. 
 
Conclusion 
 
Optimal management of absence epilepsies, including selection of the appropriate anti-
absence drug (and avoidance of the contraindicated ones), advice on lifestyle restrictions, long-
term planning of treatment, and definition of the likely outcome, relies on the diagnosis not 
only of absence seizures but also of possible co-existent myoclonic seizures, or GTCS, or both. 
As both response to treatment and long-term prognosis are largely syndrome-related, it is 
clinically important to make as precise a syndromic diagnosis as possible, or at least attempt 
to form an initial working hypothesis. This is because the diagnosis may not be apparent at 
first presentation, and close clinical and electroencephalographic follow-up may be necessary 
to complete the final diagnostic jigsaw. For example, a child with newly diagnosed TA does 
not necessarily have CAE; other generalised seizures (myoclonic jerks or GTCS or both) may 
subsequently appear, and suggest alternative diagnoses such as JAE or JME, forecasting a 
different outcome. It is also important to remember that not all generalised epilepsies with 
absences can fit into the syndromes of IGE recognised by the ILAE. Treatment-wise however, 
one can still work successfully along the lines of the tree diagram (Table 3), taking into account 
the type of the associated clinical seizures and their relative preponderance in terms of 
frequency and severity. 
 
Recognition of possible triggering factors is also essential for appropriate management. 
Photosensitivity is the most important precipitant of seizures in IGE, and its presence in a child 
with both spontaneous and photically induced absences would dictate the use of sodium 
valproate as first choice and at full therapeutic doses, with clonazepam as a second-line drug. 
On the other hand, if only photically-induced absences and other generalised seizures occur, 
simple avoidance of stimulus may be sufficient, although in some patients the addition of a 
small protective dose of sodium valproate may be necessary. 
  
The therapeutic response should be monitored with successive EEG studies. In children the 
evidence from school is also essential. As in other epilepsies, good compliance must be 
consistently monitored.  
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