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THE Proposal for a Classification of Epilepsies 
and Epileptic Syndromes of the International 
League Against Epilepsy classifies the Len-
nox-Gastaut syndrome (LGS) into idiopathic 

and/or symptomatic epilepsies.1 This proposal might be 
improved by reversing the terms and substituting cryp-
togenic for idiopathic; this group of epilepsies might 
thus be placed under the heading: symptomatic and/or 
cryptogenic. The differences between symptomatic 
generalized and idiopathic generalized epilepsies lie in 
the fact that, in the former, (1) evidence of a generally 
diffuse brain lesion is usually present, and (2) the 
electroclinical picture is completely different from that 
in the latter. The types of seizures (tonic, myoclonic-
atonic, atypical absence seizures, infantile spasms, etc.) 
differ widely from those found in idiopathic generalized 
epilepsies; both interictal (hypsarrhythmia, diffuse slow 
spike waves [SWs]) and ictal electroencephalographic 
(EEG) changes (rapid rhythms during tonic seizures) 
also differ from those found in idiopathic epilepsies. 
Like other types of symptomatic generalized epilepsies, 
Lennox-Gastaut is age-dependent. 

HISTORICAL PERSPECTIVES 

Previous authors have already stressed the poor 
prognosis of certain clinical types of seizures (atypical 
absences, tonic and astatic seizures) occurring in the 
child. In 1938-1939, F. Gibbs, in collaboration with 
E. Gibbs and Lennox,2 described a characteristic EEG 
pattern of slow SW discharges at 2 Hz (petit mal 
variant) as opposed to the 3 Hz SW characteristic of 
petit mal absence seizures. In 1945, Lennox3 and in 
1950 Lennox and Davis4 established the clinical corre-
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lates of this pattern and described in detail a clinical 
triad: diffuse slow SWs, mental retardation and occur-
rence of three types of seizures: myoclonic jerks, atyp-
ical absences and drops of the head on the chest or of 
the whole body on the ground, the latter described as 
akinetic or astatic seizures, or "drop attacks." 

Later works by Sorel in 1964,5 by Doose in 19646 and 
primarily by Gastaut et al in 19667 helped in the 
electroclinical characterization of this syndrome, for 
which various patronyms were proposed, until the term 
"Lennox-Gastaut syndrome" was agreed upon in 1966. 
In the following years, numerous authors have shown 
an interest in the LGS, particularly Aicardi, 1973,8 

Blume et al, 1973,9 Erba and Lombroso, 1973,10 

Markand, 1977,11 and Niedermeyer, 1969.12 We will 
utilize principally the studies on the long-term evolu-
tion of a large number of cases: Gastaut, 1973,13 

Loubier, 1974,14 Ohtahara, 1978,15 Beaumanoir, 
1981,16 and Oller-Daurella, 1967.17 

SYMPTOMATOLOGY OF SEIZURES 

Seizures characteristic for this syndrome are tonic 
seizures, atypical absences, myoclonias, myoclonias 
associated with atonias, and atonic seizures, the dif-
ferent types often appearing in the same child, with one 
or another type predominating. 

Tonic seizures are found in a large majority of pa-
tients, occurring during the day or during sleep. When 
they occur only during sleep, they may go unnoticed; 
therefore, their incidence has often been misjudged. 
Investigators who have used sleep EEG recordings 
report a prevalence of 74%,13 87.5%,16 or 90%.14 

Tonic seizures can be axial (flexor movement of the 
head and trunk), axial rhizomelic (elevation and ab-
duction of proximal upper limbs) or global (leading to 
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sudden falls). They can be 
asymmetrical or predomi-
nantly unilateral. W h e n 
very brief, they can be lim-
ited to sursum vergens of the 
eyes with associated brief 
apnea, this picture often be-
ing found in sleep. W h e n 
prolonged, they can end in 
a vibratory episode with 
very rapid and discrete clo-
nias. Af ter the tonic stage, 
some patients may show ep-
isodes of automatic behav-
ior. These tonic-automatic 
seizures have been described 
by Oller-Daurella1 8 in 72% 
of late-onset cases; they 
were found in 16% of all 
cases by Loubier.14 Enuresis 
may occur, but there is no 
cyanosis, biting of the 
tongue or pronounced mus-
cular relaxation with ster-
tor, as in grand mal seizures. 
Loss of consciousness may 
not occur at the onset, and 
the return of a normal state 
of consciousness coincides 
with the end of the EEG 
discharge. In very young 
children, tonic seizures are 
often short, are sometimes followed by atonia, and 
occur frequently in clusters around waking time. 

O n the EEG, tonic seizures are characterized by 
either a flattening or a bilateral discharge of rapid 
rhythms generally predominant in anterior and vertex 
areas (Figure I); sometimes these occur in succession. 

This pattern may be preceded by a brief generalized 
discharge of slow SWs and followed by a burst of slow 
waves and generalized slow SWs of varying length, 
accompanied at times by confusion or automatic be-
havior. Unlike grand mal seizures, no postictal "elec-
trical silence" is found. Polygraphic ictal recordings 
show apnea and tonic contraction of proximal muscles. 

These seizures are facilitated by sleep, when they 
may lose some of their symptomatology and appear 
subclinical; they are revealed only by a polygraphic 
EEG recording. This ictal pattern during sleep has been 
inappropriately described by Gibbs and Gibbs19 as 
"grand mal pat tern ," but in our opinion it is both 

TONIC SEIZURE 

Isec-

F I G U R E 1. Tonic seizure during sleep stage I I . EEG: fast rhythms of high voltage 

predominant in anterior and vertex areas. Polygraphy: tachycardia, apnea and hypertonia of 

both deltoids. 

characteristic and necessary for the diagnosis of LGS. 
In some patients, these seizures may be precipitated by 
stimuli such as noise, contact or movement . 

Atypical absence seizures are also found in a vast 
majority of cases. They may be difficult to see clinically, 
as both onset and ending are progressive; incomplete 
loss of consciousness may allow the patient to cont inue 
activities to some degree. They may be associated with 
eyelid myoclonias, less rhythmic than in typical ab-
sences, but they are more of ten associated with myo-
clonias around the mouth or progressive flexion due to 
a lowering of postural tonus, mostly of the head, with 
hypersalivation. T h e EEG shows irregular slow S W 
discharges around 2 to 2.5 Hz, diffuse and more or less 
symmetrical (Figure 2); sometimes discharges of rapid 
rhythms may also be seen. 

Massive myoclonias, myoclonias-atonias and atonic sei-
zures are very difficult to distinguish from one another 
through clinical observation alone. They always pro-
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F I G U R E 2. Atypical absence in the waking state. EEG: irregular slow S W discharges, 

more or less symmetrical, diffuse on both hemispheres. 

status: atypical absence sta-
tus, associated with frequent 
myoclonias and myoclonias-
atonias and rare tonic sei-
zures; purely tonic status; 
and atypical absence status 
interrupted by series of tonic 
seizures and sometimes ton-
ic-clonic seizures. The 
symptomatology of tonic 
seizures may then be consid-
erably attenuated, these 
even appearing as partial 
seizures (Figure 4). 

Episodes of status are 
characterized by long dura-
tion and resistance to drugs. 
In a study of 30 patients by 
Dravet et al,21 the duration 
of status was found to be 
longer than 1 week in 15 
patients, the longest being 
up to 1 month . T h e longest 
episodes belong to the third 
type, with atypical absences 
interrupted by tonic sei-
zures. 

INTERICTAL SYMPTOMATOLOGY 

duce sudden falls, sometimes limited to the head, 
sometimes involving the whole body and producing 
injuries; they are usually followed immediately by 
standing up. T h e EEG is polymorphous: most often it 
reveals slow polySWs, but there also may be SWs or 
diffuse rapid rhythms. Polygraphic recordings are nec-
essary to differentiate between a massive jerk, a pure 
atonia or a jerk followed by atonia (Figure 3). In very 
young children, the picture may be that of a prolonged 
myoclonia or of a very short tonic seizure. 

Most investigators include these seizures together 
with tonic seizures in a group labeled "akinetic" or 
"astatic" seizures, a description adopted by Gastaut.2 0 

They may also be called "drop attacks." 
In 95% of the cases, these three main types of 

seizures are associated in a single patient. Other non-
specific types of seizures, such as tonic-clonic, clonic, 
or partial seizures, can also be found. 

All types of seizures may present as episodes of status 
(54% to 75% of cases). There are three main types of 

Given the minority (20% to 30%) of subjects who 
are free from neurologic and neuropsychologic deficits 
prior to onset of LGS, the neuropsychologic symptom-
atology related to LGS is difficult to ascertain. Neu-
ropsychologic and psychiatric symptoms are expressed 
differently according to age at onset of LGS. In young 
children, one sees slowing or arrest of psychomotor 
development or of educational progress, as well as 
instability, disturbance of character and personality 
disorders, often leading to psychosis. A t onset, the 
psychologic evolution and occurrence of seizures seem 
to be closely related, but this relationship progressively 
fades and may result in a picture of pseudodeteriora-
tion. In older children and adolescents, an arrest of 
educational progress is also noted, but character prob-
lems are predominant. Acute psychotic episodes or a 
chronic form of psychosis, often atypical, may occur. 
The relationship with epilepsy or iatrogenic factors is 
difficult to analyze. 

There are no neurologic symptoms specific for LGS. 
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F I G U R E 3. Head drop in the waking state. EEG: 

Polyspikes, then diffuse slow S W discharge. Polygraphy: 

disappearance of the muscular activity on the neck muscles 

and the right deltoid. 

In certain subjects, especially during episodes of aggra-
vation, there may be cerebellar symptoms and, less 
often, pyramidal or extrapyramidal symptoms (i.e., 
abnormal movements, rigidity). Myoclonias are rare, 

are usually transient and disappear as seizures are better 
controlled and EEG tracings improve. In some cases, 
however, episodes of aggravation are so long and occur 
so repeatedly that neurologic symptoms end by being 
permanent after more than 10 years of evolution of 
LGS. It is difficult to assess the part played by iatrogenic 
factors such as medication. 

The EEG may show slowing and poor reactivity of 
background activity. T h e slowing may be constant 
(67% of cases) or only transient, and found most often 
in periods when seizures are frequent. Permanent slow-
ing of background activity is a marker of bad prognosis, 
especially regarding mental development. Paroxysmal 
abnormalities such as diffuse slow SW and polySW 
discharges are constantly found in the waking state. In 
75% of patients, focal or multifocal abnormalities are 
also found, particularly spikes and sharp waves in the 
temporal and frontal areas. During sleep, EEG abnor-
malities are markedly enhanced; their aspect is more 
bisynchronous, as very slow polySWs with prominent 
polyspikes, often appearing as subclinical ictal dis-
charges (Figure 5). 

Few investigators have studied sleep organization in 
this context. In our experience, it can be normal when 
clinical seizures are not too numerous. Degen and 
Degen22 recorded EEG in short sleep only. They 
recognized stages A, B and C in all their 30 patients. 
Baldy-Moulinier et al23 studied sleep EEGs of 80 chil-
dren with 200 all-night polygraphic recordings. They 
found abnormal nonREM sleep patterns in 77.8% and 
a decrease in total REM sleep duration in 50%. There 
was a marked relationship between these modifications 
and the severity of epilepsy and mental retardation. 

NATURAL HISTORY 

LGS can occur in widely differing circumstances. 
Boys are affected slightly more often (54% to 63% of 
patients) than girls.u-1 4 '2 4 In a limited number of cases, 
about 30%, 13,14,25 ¡ t appears in children without per-
sonal antecedents, without previous epilepsy, without 
clinical or neuroradiologic evidence of brain damage 
and with a previously normal psychomotor develop-
ment. This may be called cryptogenic LGS. 

The other cases reveal a history of pre-, peri-, or 
postnatal encephalopathy, mental retardation or prior 
epilepsy (West syndrome in one third of cases). These 
may be called symptomatic LGS. Data from computed 
tomography scans confirm the frequency of these symp-
tomatic forms, since they are abnormal in 53%,2 6 
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F I G U R E 4. Tonic status in a girl aged 11 years 7 months. Top: a seizure consisting of 

diffuse, fast rhythms, followed by a burst of high voltage polyspikes intermixed with slow 

waves. Clinically: short apnea, then polypnea and tachycardia. At the end, intensive 

muscular activity on the left side. Bottom: a long seizure (55 sec) involving principally the 

left hemisphere with only anterior rapid rhythms and slow waves on the right. N o clinical 

expression. 

principally showing symmetrical and asymmetrical ce-
rebral atrophy. In some cases (3%), cerebral tumors 
have been demonstrated. 

Family history positive for epilepsy is present in a very 
wide range in different studies: 2 .5%, 2 5 4-2%,1 3 28%,1 4 

and 40%. 2 7 These differences can be explained by two 
facts: usually the researchers do not differentiate cryp-
togenic and symptomatic cases; and their inclusion 
criteria are not always the same. In our group of 23 
cryptogenic LGS patients,2 8 we found 47.8% with a 
family history of epilepsy and febrile convulsions. 

Age at onset is between 3 and 5 years in the majority 
of patients: 69% between 2 and 7 years for Gastaut .1 3 

A n earlier onset is possible, particularly in symptomatic 
cases (20% between 0 and 2 years for Loubier14). In our 
group of purely cryptogenic cases,28 the age at onset was 
between 8 months and 3 years in 11 out of 23 patients. 
Cases with a later onset, after 8 years, are rarer. 

Mode of onset is not homogeneous. In symptomatic 
cases, LGS may follow a West syndrome, with or 
without a free interval, or follow seizures belonging to 
a partial epilepsy, or unilateral seizures, or generalized 
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convulsive seizures, often in 
clusters or episodes of status. 
Several studies have re-
ported the possibility that 
LGS appears at puberty or 
in adulthood in patients 
presenting previously with 
idiopathic generalized epi-
lepsies. 

In cryptogenic cases, on-
set of seizures may be pre-
ceded by an infectious dis-
ease, vaccination or febrile 
episode, although the onset 
is usually unexpected. In 
very young children, head 
drops are the most frequent 
initial symptom, while drop 
attacks and behavioral dis-
turbances are commonly 
found in school-age chil-
dren. Sometimes neuropsy-
chologic impairment and 
diffuse slow SWs on the 
EEG may precede the onset 
of seizures (16% of the cases 
of Gastaut1 3) . 

Evolution of this disorder 
is severe: seizures remain 

frequent, periods of remission are short, episodes of 
status occur and intellectual and psychological impair-
ment is progressive. T h e mortality rate has been eval-
uated by Gastaut1 3 at 3% (with a mean follow-up of 8 
years and 7 months) and by Loubier14 at 7% (mean 
follow-up: 9 years and 9 months) . Seizures persist in a 
majority of patients (from 60% to 80%). A n intellec-
tual deficiency is observed in almost all the patients, 
from 85% to 92% in various studies. It can be slight, 
but more often it is severe. Behavioral and personality 
disturbances are associated; the outcome is poorer in 
symptomatic cases. However, it is also bad in crypto-
genic cases, as demonstrated by our study of 23 cases28 

with a mean follow-up of 6 years and 11 months: no 
patient is cured; four patients are seizure-free but only 
three show normal intelligence; 19 still have an active 
LGS. 

Beaumanoir29 and Oller-Daurella et al30 have studied 
the long-term evolution of LGS. Beaumanoir evaluated 
103 patients followed for 10 years or more (average 
follow-up, 19 years and 7 months): 62.1% of the cases 
(n = 64) had an unfavorable outcome, among whom 
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235 were followed longer 
than 5 years. Only 4% of 
the subjects have been con-
sidered to be cured (free of 
seizures and without mental 
impairment). The existence 
of mental retardation prior 
to the onset of LGS is a 
factor of bad prognosis. 

In LGS, the evolution is 
thus somewhat individual-
ized, as nearly one half the 
cases have a persistent and 
complete LGS through 
adulthood; in these cases, 
the syndrome can no longer 
be considered age-depen-
dent. 

CLINICAL VARIANTS OF LGS 

F I G U R E 5. Typical aspect of slow sleep. Slow diffuse polyspikes and waves. Note the 

irregularity of respiration without close relationship with the discharges in this case. 

75.0% (n = 48) kept in adulthood the characteristic 
symptomatic triad. Cases with poor outcome generally 
had an early onset (before age 4) with a complete 
clinical syndrome at the steady phase, associating the 
three typical seizure types (atypical absences, myoclo-
nic-atonic and tonic seizures). Cases with a better 
outcome (37.9%, n = 39) can be classified into two 
subgroups: those whose epilepsy has been cured, with 
minimal or absent intellectual sequelae (17.5%, n = 
18) and those with persistent epilepsy, usually as 
infrequent partial seizures, and persistent severe neuro-
logic or intellectual impairment (20.4%, n = 21). 
These two subgroups have a late onset (between ages 7 
and 11), LGS is of short duration (2 to 4 years) and the 
electroclinical picture is usually incomplete. In the first 
subgroup, LGS may be preceded by an epilepsy resem-
bling idiopathic generalized epilepsy with typical ab-
sences, or idiopathic partial epilepsy. This group may 
correspond, at least partially, to what has been de-
scribed by Aicardi and Chevrie31 as "atypical benign 
epilepsy of childhood." The second subgroup includes 
patients with encephalopathy, in whom LGS may have 
represented an evolutive period of a partial, often 
multifocal, symptomatic epilepsy. 

Oller-Daurella et al30 evaluated 368 cases, of which 

Symptomatology 
In the myoclonic variant 

of LGS, the predominant 
types of seizures are massive 

myoclonias and myoclonias-atonias (18% of the cases 
reported by Chevrie and Aicardi25). Tonic seizures are 
rare and occur mainly during sleep; episodes of status 
are chiefly states of slightly impaired consciousness with 
myoclonias. The interictal waking EEG is not charac-
teristic, but sleep recordings often fail to show tonic 
seizures. The myoclonic variant is often a cryptogenic 
form of LGS (64% of the cases), and the intellectual 
prognosis may be somewhat better than in typical forms 
of LGS. 

Age at onset 
Cryptogenic forms of LGS with onset before age 1 

have a slightly different symptomatology and prognosis, 
but no investigator has individualized this particular 
group of patients. Oller-Daurella17 has stressed the poor 
prognosis of symptomatic forms appearing at this early 
age. 

Do late forms of LGS, appearing after puberty, exist? 
A recent paper by Roger et al32 collected 44 cases of 
LGS with onset after the age of 13. This group is 
heterogeneous. In seven cases, LGS was cryptogenic 
and had its full symptomatology, while the EEG failed 
to show focal abnormalities. All these cases began 
between the ages of 13 and 15 and the outcome was 
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always poor, with LGS persisting through adulthood. 
In six cases with age at onset between 16 and 19, LGS 
was also apparently cryptogenic, and there were no 
focal EEG abnormalities, but the clinical picture was 
incomplete. Tonic seizures and rapid discharges during 
sleep EEGs were missing, and the inclusion of these 
cases in LGS is questionable. 

A majority of cases (31 out of 44) showed the 
association of seizures and EEG changes typical for LGS 
with focal clinical and EEG abnormalities. The evolu-
tion of epilepsy and the intellectual prognosis were 
always poor. It seems that a distinction has to be made 
between (1) cases with true LGS appearing in a young 
adult with preexistent encephalopathy, and (2) more 
numerous cases where, in a patient with partial epi-
lepsy, drop attacks and slow SW discharges appear at 
one point. The latter cases may be considered as focal 
or multifocal epilepsies with secondary bisynchrony. 
From the literature, it appears that favorable outcome 
of callosotomy was noted mainly in such cases, whereas 
successful operation in cases of true LGS is very 
uncommon. 

PROGNOSIS 

The main factors for a bad prognosis are as follows: 

1. Symptomatic nature of LGS, particularly when 
West syndrome occurred prior to LGS. In the 42 cases 
of LGS following West syndrome reported by Ohtahara 
et al,24 40 remain mentally deficient and 80% still have 
seizures. 

2. Early onset of LGS, before age 3, is often 
associated with a symptomatic form but is also associ-
ated with poor prognosis in cryptogenic cases of LGS.25 

3. High frequency of seizures, evolutive episodes of 
long duration, repeated episodes of status.33 

4. Constantly slow background activity on the 
EEG, without periods of improvement; association of 
focal changes with diffuse slow SWs. 

TREATMENT 

Treatment of LGS is difficult and disappointing. 
Classical antiepileptic drugs are not effective or are only 
transitorily effective. The drugs have to be chosen 
according to the type of seizures. Barbiturates are not 
very effective. Benzodiazepines, carbamazepine, corti-
costeroids, sometimes valproic acid, must be used 
preferentially. They will give results only if they are 

prescribed at sufficiently high dosages to achieve ther-
apeutic plasma levels. In our experience, hydrocorti-
sone is better than ACTH because of its facility of oral 
administration and its lack of dangerous side effects if 
dosage is regulated. In fact, very high dosages are 
necessary (from 15 to 20 mg/kg/day) at the beginning; 
and treatment must be prolonged with decreasing 
dosages for several months. The results of prolonged 
corticotherapy can be excellent in cryptogenic cases if 
the drug is applied at the very onset. In other cases, it 
is necessary to repeat such a treatment two or three 
times. This can also be effective in epileptic status, or 
during periods of worsening in the course of evolution. 
Other types of treatment have been proposed: high 
doses of immunoglobulins and ketogenic or other diets. 
The results obtained by these methods are not really 
convincing. As has repeatedly been shown, it seems 
that no type of surgical treatment has given good results 
in patients with genuine LGS. 

It is also important to look at the psychological 
problems in an effort to help the child overcome 
educational backwardness, and to offer psychological 
support to both child and family. 

NOSOLOGY 

The incidence of LGS has been diversely evaluated 
as 5% to 10% of all childhood epilepsies.13'16 The 
discrepancies may be caused by the more or less 
extensive frame covered by this syndrome according to 
individual researchers. The high number of sympto-
matic cases suggests that LGS is a nonspecific, age-
related syndrome, a type of epileptic reaction to a 
probably diffuse encephalopathy. Some investigators 
have suggested an immune pathogenesis. 

Roger and Gambarelli34 have studied the results of 
neuropathologic examinations performed in 30 autopsy 
cases and of cortex biopsies in nine cases. In the 
autopsy material, dysplastic lesions were found in 16 
cases, with major dysplastic lesions in nine cases and 
microdysgenesis in eight cases. In 23 cases (including 
nine cases with dysplastic lesions), selective neuronal 
necrosis was found. This was either diffuse (neocortex, 
hippocampus, thalamus, brain stem, cerebellum) or, in 
eight cases, localized and strictly limited to the cere-
bellum. In cortical biopsy cases, electron microscopic 
study showed vacuolization and distension of neuronal 
processes, particularly of postsynaptic bags. Quantita-
tive morphologic analysis revealed regressive changes 
of cortical dendrites and reduction of synapses. 
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Positron emission tomography scan studies of 25 
patients (15 cases reported by Chugani et al,35 ten cases 
by Theodore et al36) yield heterogeneous results. About 
half the patients show a diffuse reduction of cortical 
metabolic activity, while eight have apparently normal 
metabolism and five only focal metabolic abnormali-
ties. Cryptogenic and symptomatic cases are not differ-
entiated in these studies. 

Diagnosis of LGS should not rely solely on the 
demonstration of diffuse slow SW discharges on the 
EEG. An important number of epileptic patients may, 
for a given time of their clinical course, present with 
diffuse slow SWs associated with atonic, myoclonic 
and/or atypical absence seizures; but tonic seizures are 
generally missing, as are discharges of rapid rhythms on 
the sleep EEG. These patients represent 39 of the 103 
cases described by Beaumanoir. This symptomatology 
usually occurs later than typical LGS, between the ages 
of 9 and 13. The situation is usually transient, and can 
be found in three groups of patients: (1) those with a 
benign type of epilepsy, partial or generalized16-31 (an 
overload of drug medication may be responsible16); (2) 
subjects with a partial epilepsy related to structural 
lesions, usually frontal or mesial frontal. Similar situa-
tions have been described by Niedermeyer et al37 in 
posttraumatic epilepsies. (3) Lastly, this situation may 
be found in children with previous signs of encepha-
lopathy, with multifocal epilepsy associated with clin-
ical and EEG signs of secondary generalization. 

Apart from these cases where a picture of "pseudo-
LGS" may be present, if the criteria developed by 
Beaumanoir38 are strictly respected, the differential 
diagnosis is relatively easy. 

Other types of symptomatic generalized epilepsies are 
completely different. Severe myoclonic epilepsy39 is 
characterized by severe early clonic seizures, which can 
be febrile or nonfebrile, generalized or unilateral, later 
associated with myoclonic seizures and sometimes par-
tial seizures, without tonic seizures. EEG tracings never 
show slow spikes and waves, and photosensitivity is 
frequent. Epilepsy with myoclonic status occurring in 
children with a nonprogressive encephalopathy40 also 

begins in the first year; nonmyoclonic seizures occur 
very rarely. EEG tracings show more or less regular, 
generalized SWs during status and continuous dis-
charges during sleep, but never the typical burst of 
rapid rhythms as in LGS. 

One problem is more arduous: the relationship be-
tween LGS and the syndrome described by Doose et 
al27 as "centrencephalic myoclonic-astatic petit mal." 
The latter disorder occurs between ages 2 and 5, is more 
frequent in boys, and differs from LGS in the following 
respects: it is always cryptogenic, a family history of 
epilepsy is frequent (37%), myoclonic-atonic and atyp-
ical absence seizures occur at onset without associated 
tonic seizures. The EEG shows 4 to 7 Hz theta activity 
and fast SWs. Nevertheless, a certain number of cases 
evolve into LGS, especially when generalized convul-
sive seizures are present early on. Actually, the cases 
described by Doose seem heterogeneous; some patients 
beginning with generalized febrile seizures followed by 
myoclonic seizures and poor outcome may be classified 
as having severe myoclonic epilepsy.39 Other patients 
have only one type of seizure (myoclonic jerks) with 
fast SWs and a good outcome, and are probably cases of 
benign myoclonic epilepsy.41 Others (but we have seen 
few of these) may constitute a further group. These are 
mentally deficient children, presenting with a single 
type of seizure (atonic drop attacks) that is highly 
resistant to medication. Finally, some of the cases may 
be myoclonic variants of LGS. 
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