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Abstract: Objective of the study. West syndrome (WS) and Lennox-Gastaut syndrome (LGS) are two of 
the 10 types of epileptic encephalopathies (EE) currently recognized. They are the most common forms 
of EE and have the best defined clinical and electroencephalographical features in this group. As 
literature has shown and we noticed these facts by studying the above mentioned forms of EE within a 
group of 20 patients (12 diagnosed with WS and 8 with LGS), the evaluation by means of imagistic 
investigation methods (computed tomography CT, magnetic resonance imaging  MRI, ultrasonography 
US) and classical and modern EEG recordings, there is a statistically significant association between 
the main types of seizures and each form of EE and between each form of EE and the characteristics of 
the captured imagistic changes. Materials and methods. The study group consisted of 20 patients aged 
between 2 months and 6 years old. Based on the inclusion criteria formulated for each entity, they were 
diagnosed and included in the study group. Medical history was taken and the patients underwent 
general clinical examination, neuropsychiatric examination, repeated EEG recordings and CT 
examinations, MRI (in one case angiographic MRI sequences were needed) and ultrasound examination 
(US). Frequency patterns were used to obtain numerical and percentage data. Averages and SD were 
also calculated. Differences were considered to have statistical significance at a value of the parameter 
p less than 0.05. Results. After both types of seizures identified and quantified from history taking as well 
as the obtained imagistic aspects were subjected to a thorough statistical analysis, a statistically 
significant coefficient p resulted, with values of 0.05 in the relation between the mainly symptomatic 
forms of the studied entities and the features of CT/MRI/US examination, some (a few) with localized 
value and the types of seizures characteristic of each form. Conclusions. The associations between the 
main forms of EE and the clinical features of paroxysmal characteristics of each form individually, and 
the most common abnormalities imaging identified will allow early diagnosis and therapeutic 
intervention in favour of infants and children affected by these forms of pharmacoresistant epilepsy. 
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Rezumat: Obiectivul studiului. Sindromul West (SW) şi sindromul Lennox-Gastaut (SLG) sunt două 
dintre cele 10 tipuri de encefalopatii epileptice (EE) recunoscute în prezent. Reprezintă cele mai 
frecvente forme dintre EE şi au caracteristicile clinice şi electroencefalografice cel mai bine definite din 
acest grup. Aşa cum reiese din literatura de specialitate şi cum am costatat studiind aceste două forme 
în cadrul unui lot de 20 pacienţi (12 diagnosticaţi cu SW şi 8 cu SLG) evaluaţi prin metodele de 
investigaţie imagistică (tomografie computerizată TC, rezonanţă nucleară magnetică RMN şi ecografie 
transfontanelară ETF) şi înregistrările EEG clasice şi moderne, există o asociere semnificativă statistic 
între principalele tipuri de crize şi fiecare formă de EE în parte şi între formele de EE şi modificările 
imagistice surprinse. Material şi metodă. Lotul de studiu a fost compus din 20 de pacienţi cu vârsta 
cuprinsă între 2 luni şi 6 ani. Pe baza criteriilor de includere formulate pentru fiecare entitate în parte, 
pacienţii au fost diagnosticaţi şi incluşi în lotul de studiu. Toţi pacienţii au beneficiat de anamneză, 
examen clinic general, examen neuropsihic, înregistrări EEG seriate şi examinări computer tomografice 
(CT), prin rezonanţă magnetică nucleară (RMN) craniene (într-un singur caz au fost necesare şi 
secvenţe angiografice) şi ecografie transfontanelară (ETF). S-au folosit tabele de frecvenţă pentru 
obţinerea datelor numerice şi procentuale. S-au calculat mediile şi DS. Diferenţele au fost considerate 
ca având semnificaţie statistică la o valoare a parametrului p mai mică decât 0,05. Rezultate.  După ce, 
atât tipurile de crize identificate şi cuantificate în urma anamnezei, cât şi aspectele imagistice obţinute 
au fost supuse unei analize statistice minuţioase, a rezultat un coeficient p semnificativ statistic, cu 
valori mai mici decât 0,05, în relaţia dintre formele în principal simptomatice ale entităţilor studiate, 
anomaliile evidenţiate prin CT/RMN/ETF, unele (puţine) cu valoare localizatorie şi tipurile de crize 
caracteristice fiecărei forme în parte. Concluzii: Asocierile între principalele forme de EE şi 
particularităţile manifestărilor clinice paroxistice carecteristice fiecărei forme în parte, precum şi 
anomaliile imagistice cele mai frecvente identificate vor permite diagnosticarea şi implicit intervenţia 
terapeutică timpurie în beneficiul sugarilor şi copiilor afectaţi de aceste forme redutabile de epilepsie 
farmacorezistentă. 
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INTRODUCTION 
 The term of epileptic encephalopathy, according to a 
new concept, is defined as the abnormal epileptic conditions 
which are considered to contribute to progressive disorders of 
the brain function.(5,14) Unlike EE, epileptiform 
encephalopathy (EEp) refers to abnormal epileptiform activity 
recorded by EEG without marked critical clinical activity. 
Epileptiform events (such as spikes, fast waves and sharp-wave 
discharges) present in this disorder indicate a state of cortical 
“irritation” which does not mean that the patient has 
epilepsy.(14) Nonconvulsive epileptic status, which often 
consists only of a mild degree of impaired consciousness 
accompanied by an aspect of electrographic status epilepticus 
focal or generalized is considered by some authors (Riviello, 
2002) a form of EE.(12) Epileptic encephalopathy forms 
currently recognized as part of this group are the following: 
early myoclonic encephalopathy, Ohtahara syndrome, West 
syndrome, Dravet’s syndrome, myoclonic status in 
nonprogressive encephalopathy, Lennox-Gastaut syndrome, 
Landau-Kleffner syndrome, Doose syndrome, epilepsy with 
continuous slow-wave during slow wave sleep (other than 
Landau-Kleffner syndrome) and gelastic epilepsy.(1,3) West 
syndrome (WS) and Lennox-Gastaut syndrome (LGS) are the 
most common forms of EE and the clinical epileptic and 
electroencephalographic characteristics are best defined in this 
group.(8) From the clinical point of view, in the West syndrome 
the main clinical epileptic picture is represented by the infantile 
spasms. They may be mainly in flexion, in extension and mixed, 
symmetric. In addition, due to modern techniques of evidence 
other types have been described, such as: asynchronous spasms, 
focal spasms, spasms combined with partial seizures, spasms 
preceded by partial seizures in epilepsy development, subtle 
spasms (which occur as face muscles contractions, the opening 
or closing of the eyes, eyeballs’ movements, raising of 
shoulders, grimacing, yawning), spasms preceded by short 
atonia, subclinical spasms (whose presence can be seen on the 
EEG trails which show amplitude decrease and increased 
frequency followed by slow waves of high amplitude with fast 
rhythmic activity each lasting 1-2 sec., repeated at every 10 
seconds), drop attacks (seizures occurring in cases with late-
onset).(6,7,9). Lennox-Gastaut syndrome is characterized 
clinically in epilepsy by a polymorphism of the seizures. Tonic 
seizures may include: axial, axial-rhizomelic and global 
seizures. Atypical absences are accompanied by a mild degree of 
impaired consciousness and can be accompanied by changes of 
the tonus and severe myoclonia. Atone seizures and drop attacks 
may involve all or only the extreme cephalic trunk. Myoclonic 
seizures (originally not included among the seizures that 
characterize LGS) are less frequent. Drop attacks (epileptic 
falls) are considered to be the result of a varied number of types 
of seizures (atonic, tonic, myoclonic-atonic and less frequent 
myoclonic). Nonconvulsive status epilepticus (SE) includes the 
following types: absence SE, tonic SE, myoclonic SE, mixed 
tonic SE and absence.(4,11) 

In terms of imaging, the aspects found in literature do 
not differ regarding the two forms studied. Cerebral atrophy at 
various sites represents the largest share (60%), predominantly 
in the frontal and temporal regions.(2) 

In smaller proportion, but significant, focal cortical 
dysplasia is reported, for which in many cases, PET, SPECT, f-
MRI were necessary.(15) In smaller proportions and with no 
statistical significant correlation, the following are to be 
mentioned: ventriculomegaly, hydrocephalus, 
hemimegalencefphaly, porencephalic cysts, arteriovenous 
malformations, intracranial calcifications (the latter are 
characteristic in tuberous sclerosis complex).(10) 

PURPOSE 
The study aims at evaluating the associations between 

the main forms of EE and the clinical features of paroxysmal 
characteristics of each form individually. 

 
METHODS 

The studied group included 20 patients aged between 
2 months and 6 years old. The patients were hospitalized and 
investigated in the Pediatric Neuropsychiatry Clinic of Târgu 
Mureş between 1999 and 2009. The patients benefited from 
regular admissions every 3 months, sometimes shorter periods 
of time depending on the evolution of frequency and intensity of 
seizures. The therapeutic formula was adjusted in accordance 
with the practical guidelines and individual patient’s needs. 
Based on the inclusion criteria formulated separately for each 
patient, they were diagnosed and included in the group. 
Inclusion criteria for West syndrome 

Types of seizures: spasms (s) in flexion and extension, 
combined s. (in flexion and extension), asymmetric s., 
asynchronic s., s. preceded by short atonia, s. preceded by partial 
seizures during epilepsy, focal s., subtle s., subclinical s; 

The onset of seizures: between 3 and 7 months (before 
1 year, rarely before 3 months); 

EEG patterns: hipsarrythmia with its different variants 
(asymmetric, altered, atypical, fragmentary, unilateral); 

Neurological syndrome: variable (spastic forms, 
hypotonic or dyskinetic of tetra paresis, hemiparesis, 
paraparesis). 
Inclusion criteria for Lennox-Gastaut Syndrome. 

Seizure types: tonic seizures, atonic seizures, epileptic 
absences, myoclonic seizures, drop attacks, status epilepticus 
(sometimes persistence of infant s. or its early appearance) 
The onset of seizures: after the age of 1 year (if moving from 
SW) and between 3 and 5 years in de novo forms; 

EEG patterns: a) paroxysms of rapid rhythms or fast 
rhythms sharp-waves characteristic of tonic seizures, most 
frequently observed in slow wave sleep, b) generalized 
discharges of slow-wave complexes, bilateral, synchronous, 
symmetrical and of high amplitude on previous derivations , 
characterizing atypical absences c) inter-ictal multifocal spikes 
or slow slow-wave complexes, predominant in frontal and 
occipital areas; ) outbreaks of multiple independent spikes in the 
transition from the H pattern to the pattern of slow-wave 
complexes. 

Neurological syndrome: variable (a significant 
proportion of hypotonic syndrome). All patients underwent a 
thorough history, focused on obtaining accurate information and 
as many details as possible regarding the development of 
various types of seizures. Thus, we tried to compensate the 
limited available techniques in general, and in this respect in 
particular. Table no. 1 presents the types of seizures in the order 
they manifested in time. We considered important to note the 
age at which the patients were studied. All patients received 
repeated EEG records in dynamics. Recordings (considering the 
age and low cognitive level of little patients) were performed in 
the drug-induced sleep with chloral-hydrate solution at a 
concentration of 10% administered intrarectaly. In the situations 
where the desired effect was not obtained, before the 
administration of chloral-hydrate, the patients were deprived of 
sleep. All patients received three types of imagistic 
investigations: CT, MRI and ultrasonography (US). Of the 20 
patients, 18 had cranial CT examinations performed, 12 had 
cranial MRI (in one case angiographic sequences were needed) 
and 8 patients received both types of examination. To obtain 
relevant data, with a corresponding resolution of 1T devices, the 
patients were sedated in the Children intensive care services to 
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avoid motion artifacts as much as possible. Statistical analysis 
was performed using the SPSS software version 19. and 
GRAPH PAD PRISMA. For the univariate analysis of the data, 
we used χ2 test (dichotomous variables). Multivariate regression 
was also used where confidence intervals strongly suggested the 
presence of risk factors for various combinations. Tables of 
frequency were used to obtain numeric and percentage data. 
Averages and SD were calculated. Differences were considered 
statistically significant with a value of the parameter p less than 
0.05. 
 

RESULTS 
The obtained data (clinical and laboratory) were 

evaluated both separately and together and even before applying 
specific statistical tests, the above table (Table no 1.) shows that 
only 4 of the 20 subjects investigated and evaluated presented 
no changes (and of these only three were CT scanned and 1 
underwent MRI and CT examinations ). Of the remaining 16, 7 
had brain atrophy (moderate in 4 cases and massive in 3 cases, 3 
of these cases have benefited from MRI which showed the same 
aspect) (see figure no.1).  
 

Figure no. 1 Boy, aged 8 months, diagnosed with West 
syndrome, showing severe and extensive brain atrophy, with 
massive destruction of brain substance with a high titre of 
CMV antibodies 

 

In 2 cases, porencephalic cysts were found (in 
different regions and hemispheres). Intracerebral calcification 
was found in 3 cases by CT cranial examination (all these cases 
were diagnosed with Bourneville tuberous sclerosis). The 
following were also highlighted: hypoplasia of the corpus 
callosum, cerebellar vermis hypoplasia, ventriculomegaly (see 
figure no.2), cerebellar atrophy.  
 
Figure no. 2. Girl, aged 1.2 years, diagnosed with West 
syndrome, MRI appearance pleading for ventriculomegaly, 
confirming the examination by ETF 

 
Regarding the types of seizures, clinical polymorphism 

is usually, but not in all types of seizures, the types of 
emblematic seizures (infantile spasms in West syndrome, 
namely generalized seizures in Lennox-Gastaut syndrome) 
accounted for the largest share. Seizure types in table no. 1 are 
presented in order of appearance. 

The age of seizures onset as shown in the table below, 
in most of the cases, confirm the data from the studied literature, 
but there are cases (in reference to West syndrome), where the 
onset is early (before 3 months) or late (after 7 months). 

 

Table no. 1. Clinical and para-clinical characteristics in West and Lennox- Gastaut syndromes 
Subjects 

no 
EE types Seizures age of 

onset 
Types of seizures Imagistic investigations 

S1 WEST S  10 months SF, SE, RFMS US: VM, HCC, MRI: HCC, HTC 
S2 WEST S 4 ½ months RFMS, ASF, ASE  CT: CIC, MRI: AC 
S3 WEST S  3 months  NNC, MS, SE  CT: N 
S4 WEST S  4 months  EMS, SE, SF  CT: ACpo; 
S5 WEST S  3 ½ months RFMS ,ASE, MES, MARS CT: MC, ICH, MRI: IHC,  
S6  WEST S 1 ½ month SF , RFMS, LFMS + ASF  MRI: ACC; 
S7  WEST S  3 months GTS, SF  CT / MRI: CA 
S8    WEST S  5 weeks SF, LFMSSG  CT: CAf, ICC 
S9  WEST S  2 months RFMSSG in bursts  CT: moderate CA 
S10  WEST S  11 months SE, RFMS, SF +GS  CT: ICH, CA (f,p), Por.Cy ft hD (p) 
S.11  WEST S  3 months ASF, SSF  CT / MRI: moderate CA; 
S12  WEST S.  7 months NNC (MES), ASF, RFMS, 

GTS  
CT: Por.Cy (Lt-p), VM, CeA 
MRI: EHC CeA(vermis), MCM; 

S13  S L - G 2, 4 years GTCS, SF, AS, GTS  CT/MRI- N 
S14  S L - G 3, 6 years GTCS, GTS, AS  CT / MRI-CA (f); 
S15  SL - G 3 ½ months RFMS, ASF, ASE. MRI: massive CA, DM, CT: bilateral HD (t) 
S16 -  SL- G 5 years RFMS, GS, AS, TGS, CFS  MRI: AVM left post.  
S17 S L - G 6 years GTCS, SMAS, CFS; CT: CA (f) 
S18 S L - G 6 years GTCS, AS, MS, GTS  CT: N; 
S19 S L - G 2 years RFMS, ASfht, MS  CT / MRI: CeA (vermis), VM; 
S20 S L - G 1, 9 years ASfht, GTS , MARS, GTCS, 

CFMS AS, LFMS  
CT: N; 

CFMD, CFMS – right focal motor seizures, left focal motor seizures; CTCG – generalized tonic-clonic seizures; CTG – generalised tonic seizures; CAfct- amiotonic 
seizures with the head flexion on the thorax; Caft – amiotonic seizures with the trunk flexion; SF – spasms in symmetrical flexions; SE – spasms in extension; SFA – 
spasms in asymmetrical flexion; SEA – spasms in asymmetrical extension; AMS – seizures of extra motor area; CFMC – complex focal motor seizures; SREC – 
convulsive epileptic malaise; CNN – neonatal convulsions; CMAR – axo-rizomelic myoclonic seizures; SRENC – nonconvulsive epileptic malaise; CME – erratic 
myoclonic seizures; CFMD(S)SG – right/left secondary generalized motor focal seizures; VM - ventriculomegaly; hCC/aCC/ACC - hypoplasia/aplasia/ agenesis of the 
corpus callosum; CIC/CIV/CPV - intracerebral/intraventricular/periventricular calcifications; hC/aC- hypoplasia/cerebellar aplasia; AC(F,P,T,O) – brain atrophies 
(frontal, parietal, temporal, occipital); hD (F,P,T,O) - hypodensity (frontal, parietal, temporal, occipital); MAV- arterio-venous malformation; NC/NSC/NSE - 
cortical/subcortical/subependymal nodules; MC - microcephaly; CS- craniosynostosis; HC/HCI/HCE - internal/external hydrocephaly; Ace – cerebellar atrophy; Ch. Por 
- porencefalic cyst;MCM - mega cisterna magna; hTC- brainstem hypertrophy  
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Figure no. 3. Age of seizures onset (months) 

 
 
Table no. 2. Age of the inclusion in the study (months) 

Count 8 20 28 
% within the age of 
inclusion in the study 

28.6% 71.4% 100.0% 

% within S. WEST 100.0% 100.0% 100.0% 

T
ot

al
 

% of Total 28.6% 71.4% 100.0% 
P-0,011 

After applying the statistical tests, a coefficient p 
resulted. It is significant for West syndrome (p = 0.05) and less 
significant (but with a high risk factor) for Lennox-Gastaut 
syndrome (with a “peak” significant around the age of 3 months 
for SW), which can be an important predictor (see figure no. 3, 
table no. 2). As expected, the prevalence found was generalized 
tonic-clonic seizures, generalized tonic and those of the 
amiotonic in LGS (figure no. 4, 5 and 6, tables no. 3, 4 and 5). 
Somewhat surprisingly, in West syndrome, the spasms, 
generalized tonic-clonic seizures have not prevailed, but those 
amiotonic (figures no.7 and 8, tables 6 and 7). 
 
Figure no. 4. Generalized tonic seizure frequency in SL-G 

 
 
Table no. 3. Generalized tonic seizure frequency in SL-G 

Count 8 8 16 
% within SL - G 50.0% 50.0% 100.0% 
% within CTG 100.0% 100.0% 100.0% 

T
ot

al
 

% of Total 50.0% 50.0% 100.0% 
P-0,002 

Figure no. 5. Amiotonic seizures frequency in SLG 

 
 

Table no. 4. Amiotonic seizures frequency in SLG 
Count 12 8 20 
% within SL - G 57.1% 42.9% 100.0% 
% within CA 100.0% 100.0% 100.0% 

T
ot

al
 

% of Total 57.1% 42.9% 100.0% 
 

Figure no. 6. Generalized tonic-clonic seizures frequency in 
SLG 

 
 

Table no. 5. Generalized tonic-clonic seizures frequency in 
SLG 

Count 12 8 20 
% within SL - G 75.0% 25.0% 100.0% 
% within CTCG 100.0% 100.0% 100.0% 

T
ot

al
 

% of Total 75.0% 25.0% 100.0% 
P-0,023 
Figure no. 7. Generalized tonic-clonic seizures frequency in 
WS 
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Table no. 6. Generalized tonic-clonic seizures frequency in 
WS 

Count 12 8 20 
% within S. WEST 75.0% 25.0% 100.0% 
% within CTG 100.0% 100.0% 100.0% 

T
ot

al
 

% of Total 75.0% 25.0% 100.0% 
P-0,009 
 
Figure no. 8. Amiotonic seizures frequency in WS 

 
 
Table no. 7. Amiotonic seizures frequency in WS 

Count 16 12 28 
% within S. WEST 57.1% 42.9% 100.0% 
% within CA 100.0% 100.0% 100.0% 

T
ot

al
 

% of Total 57.1% 42.9% 100.0% 
P-0,044 
 

DISCUSSIONS 
This could be explained by the phenomenon of 

epileptic encephalopathy continuum, therefore, they were forms 
of passing from WS in LGS, fact also suggested by the EEG 
records in dynamics which captured the transformation process 
of the hipsaritmic pattern in slow spike-wave complex pattern. 
Although no statistical evidence demonstrates a certainly 
localised value of the corroboration of the clinical and 
laboratory data (imaging), the imaging investigations 
contribution was very important, as they confirmed the data 
from the studied literature, capturing a significant portion of 
brain atrophy, cerebellar hypoplasia, ventriculomegaly, 
hypoplasia of the corpus callosum. The accuracy of data by 
combining real-time EEG recordings with different types of 
imaging investigations such as functional magnetic resonance 
imaging, SPECT, PET (located in a real and rapid progress), not 
only bring additional location data, but it also offers strong 
support in building the necessary data on epilepsy surgery, a 
method that we use especially in Lennox-Gastaut syndrome. 

The types of seizures highlighted confirmed the fact 
that any generalized seizures belonged to Lennox-Gastaut, in 
exchange the main epileptic clinical picture in West syndrome 
was not the one as expected - infantile spasms - but generalized 
tonic seizures, seizures, respectively the atonic seizures. This 
does not exclude the diagnosis of West syndrome and can be 
explained considering that both types of seizures, if they are 
short, can be confused with the typical forms of transition from 
the West syndrome to the Lennox-Gastaut syndrome. These 
transitional forms correspond to the concept of continuum 
epileptic encephalopathy and involve both clinical and clear 
paroxysmal epileptic and electroencephalographic component, 

by the transition of the hipsaritmic pattern in any of its forms, 
classical or one of the variants, to the pattern of slow spike-wave 
complexes, either as generalized periodic, pseudorhitmic 
discharges, or as multifocal. 
 

CONCLUSIONS 
The associations between the main forms of EE and 

the clinical features of paroxysmal characteristics of each form 
individually, and the most common abnormalities imaging 
identified will allow early diagnosis and therapeutic intervention 
for the benefit of infants and children affected by these forms of 
pharmacoresistant epilepsy Regarding the clinical assessment of 
the patients with these forms of epileptic encephalopathy, it is 
necessary on one hand to improve the objectivity and accuracy 
of information in the conduct of various types of seizures 
(including video evidence), and on the other hand, a thorough 
history events that occurred during pregnancy and childbirth. 
This information will help to prepare an objective and coherent 
plan of investigation, which in turn will facilitate the correct 
diagnosis. Regarding the imaging apparatus, a higher degree of 
resolution is required (1.5 to 2 T MRI) also functional MRI, 
PET and SPECT, and in the EEG recordings, video equipment 
with simultaneous video recording, video-EEG monitoring. 
Meeting these requirements will help to increase the objectivity 
of the diagnosis and treatment and implicitly, will lead to higher 
therapeutic performances in support of increasing the quality of 
life of the children suffering from these diseases. 
 

REFERENCES 
1. Aicardi J. Epilepsy syndromes of infancy and early 

childhood: Infantile spasms and related syndromes, in 
Aicardi J (Ed) Diseas of the nervous system in childhood, 
(3 Ed) Mac Keith Press, Cambridge; 2009. p. 581-585. 

2. Akasaka N, Osaka H, et al. Early onset. West syndrome 
with cerebral hypomyelination and reduced cerebral white 
matter, Brain Dev. 2008;30:349-355.  

3. Arzimanoglou A, Aicardi J. Epileptic Encephalopathies, in: 
Aicardi J (Ed) Disease of the Nervous System in 
Childhood, (3 Ed). Mac Keith Press, Cambridge; 2009. p. 
593-602. 

4. Beaumanoir A, Blume WT. The Lennox-Gastaut 
syndrome. In: Roger J, Bureau M, Dravet Ch, (Eds). 
Epileptic syndromes in infancy, childhood and adolescence 
(4th edition), Montrouge, John Libbey Eurotext; 2006. p. 
125-148. 

5. Benga I. Mecanismele de bază ale epilepsiei. În: Epilepsia 
şi crizele neepileptice, Editura Medicală Universitară „Iuliu 
Haţieganu”, Cluj-Napoca; 2003. p. 33-39. 

6. Chen L, Zhu M, Zhou H, et al. Clinical study of West 
syndrome with PS and late-onset epileptic spasms Ep Res. 
2010;89:82-88.  

7. Dulac O, Tuxhorn I. Infantile spasms and West syndrome. 
In: Roger J, Bureau M, Dravet Ch, (Eds). Epileptic 
syndromes in infancy, childhood and adolescence (4th 
edition) Montrouge, John Libbey Eurotext; 2006. p. 53-72. 

8. Kaminska A, Nguyen the Tich S, Encephalopathies 
epileptique in: Bogousslavsky J, Leger JM, Mas JL (sous la 
direction), Traite de Neurologie, Paris, Doin; 2007. p. 205-
219. 

9. Korff MC, Nordly RDJr., West Syndrome, in: 
Panayotopoulos CP (Ed.) Atlas of Epilepsies, vol. 2, 
Springer-Verlag London Limited; 2010. p. 885-891. 

10. Montelli CB, Terezinha D, Peracoli MTS Infantile 
Epileptic Encephalopathy with Hypsarithmya (Infantile 
Spasms/West Syndrome) and Imunity Central Nervous 
System Agents in Medicinal Chemistry (Formerly Current 



CLINICAL ASPECTS 
 

AMT, v. II, no. 3, 2012, p. 181 

Medicinal). 2008;8:92-99. 
11. Morita DA, Glauser TA. Lennox-Castaut syndrome, in: 

Pellok J., Bourgeois BFD (Eds.), Pediatric epilepsy, 
diagnosis and therapy (3thd ed.), New York, Demos 
Medical Publishing; 2008. p. 307-323. 

12. Nordly RD Jr. Epileptic Encephalopathy in Infancy and 
Early Childhood: Overview in: Panayotopoulos CP (Ed.), 
Atlas of Epilepsies, vol.2, Springer-Verlag London 
Limited; 2010. p. 881-885. 

13. Ohtahara S, Yamatogi Y, Severe encephalopathic epilepsy 
in early infancy, in: Pellok J, Bourgeois BFD (Eds.), 
Pediatric epilepsy, diagnosis and therapy (3thd ed.), New 
York, Demos Medical Publishing; 2008. p. 241-247. 

14. Panayiotopoulos CP Epileptic encephalopathies in infancy 
and early childhood (in which the epileptiform 
abnormalities may contribute to progressive dysfunction). 
In: Panayiotopoulos CP (Ed), the Epilepsies. Seizures, 
Syndromes and Management, Bladon Medical Publ, 
Oxfordshire; 2005. p. 137-206. 

15. Vulliemoz S, Lemieux L, Daunizeau J, et al. The 
combination of EEG Source Imaging and EEG-correlated 
functional MRI to map epileptic networks Epilepsia. 
2010;51:491-505. 


