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ABSTRACT − Focal cortical dysplasia are a frequent histological finding in
epilepsy surgery series. Among the different types of focal cortical dysplasia,
distinctive anatomical, electrical and clinical details have been identified for
Taylor’s focal cortical dysplasia, and in a recent article we reported a better
post-surgical outcome in Taylor’s focal cortical dysplasia than in other histo-
logical subtypes of cortical dysplasias. In the present study, we analysed the
intra-lesional electrical activity directly recorded inside Taylor’s focal cortical
dysplasia during a stereo-EEG diagnostic procedure in 21 patients selected from
among the 27 cases in which post-operative neuropathological examination
demonstrated this kind of lesion.
Our data show the existence of a peculiar interictal pattern characterised by the
presence of repetitive and rhythmic spike and poly-spike and wave, frequently
associated with short bursts of fusiform micro poly-spikes. Moreover, an almost
pathognomonic ictal pattern (mid-amplitude 14-18 Hz rhythmic activity fol-
lowed by a low voltage recruiting fast activity) is present in 12 of these
21 patients. These electrical peculiarities suggest a high level of epileptogenic-
ity of Taylor’s focal cortical dysplasia and could possibly explain the high
percentage of post-surgical success among patients with this kind of lesion.
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In patients with localisation-related
refractory epilepsy, magnetic reso-
nance (MR) has dramatically in-
creased the possibility of identifying,
in life, a probable cortical dysplasia
(CD) [1-5], and the incidence of this
pathology is particularly high in surgi-
cal series [6-11].

Among focal CD, particular features
have been identified for Taylor’s type
cortical dysplasia [12-15].

In two recent papers, we reported the
clinical, electrical, neuroradiological
and neuropathological features of pa-
tients with focal CD, proposing a new

classification based on easily recogn-
ised histopathological characteristics
[16, 17]. In particular, we confirmed
the existence of distinctive anatomo-
electro-clinical details for Taylor’s fo-
cal cortical dysplasia (TFCD), includ-
ing a better prognosis for post-surgical
outcome.

Only one report [18] in the literature
deals with electrical activity recorded
directly inside the dysplastic patho-
logical tissue during a stereo-EEG pro-
cedure. Since this study suggests the
presence of peculiar interictal pat-
terns, it might be useful to study in
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depth ictal and interictal (MR controlled) stereo-EEG activ-
ity in a group of patients with Taylor’s FCD.

Patient chracteristics
and general clinical results

From May 1996 to December 2001, 321 patients under-
went surgery for localisation-related refractory epilepsy at
the ‘Claudio Munari’ Epilepsy Surgery Centre. Anatomo-
pathological examination [14] demonstrated FCD in
81(25%) of these patients. The general clinical character-
istics of this group of patients are listed in table 1.

According to the histological classification that we have
recently proposed [16], FCD were subdivided into: archi-
tectural FCD (42 patients, 52%), cytoarchitectural FCD
(12 patients, 15%) and Taylor’s FCD (27 patients, 33%).

General features of Taylor’s type patients (table1) show no
significant difference as regards these parameters with
respect to the total population, since the lower age at
intervention in Taylor’s patients does not depend upon an
earlier onset of the illness, but mainly on a prompter
indication for surgical treatment (i.e. shorter duration of
the illness).

Since seizure frequency seemed to be higher in Taylor’s
FCD, we analysed the distribution of patients presenting
monthly, weekly, daily and pluridaily seizure frequency in
the three groups.

The results of this analysis (table 2) confirm that the
percentage of patients presenting daily/pluri-daily seizures
is significantly higher in Taylor’s FCD (78%) than in other
CD patients (22%).

The MR technique [17] (table 3) revealed a higher sensi-
tivity in Taylor’s patients, since a lesion was identified
pre-operatively in 74% of these cases and the suggested
diagnosis was correct in 16 patients (59% of total popula-
tion and 80% of positive MR patients). The most frequent
finding was focal thickening of the cortex with blurring of
the grey-white matter junction in association with in-
creased signal intensity in the subcortical white matter on
T2-w images and decreased signal in white matter on
T1-w images (figure 1A, B).

It is important to note the lower incidence of mesial
temporal sclerosis (MTS) and the absence of double pa-
thology in the Taylor’s group, but these data could be
explained by the reduced presence of temporal lobe epi-
lepsy (TLE) in Taylor’s FCD. The site of surgery in this group
was, in fact, temporal in six cases (22%), frontal in 11
(41%) and parietal in 2 (7.4%), while at least bilobar
resection was performed in eight cases (29.6%) and in-
cluded temporal structures in only three.

Presurgical diagnostic procedures (table 4), which always
started with a careful anamnestic definition of the semiol-
ogy of the episodes, usually included ictal video-EEG
monitoring of the patients in both the total population and
Taylor’s FCD, while stereo-EEG exploration was more
frequently performed in Taylor’s type than in the total
population. This difference could also be due to the re-
duced incidence of TLE in Taylor’s type patients.

Despite the presence of some negative prognostic param-
eters (i.e. high seizure frequency, high incidence of ex-
tratemporal and/or multilobar epileptogenic regions),
post-surgical outcome in Taylor’s patients (table 5) was
consistently more favourable than in architectural and
cytoarchitectural ones. These features strongly suggest the

Table 1. General Characteristics
of the analysed population.

General
Charact.

Total
population

Archi + cytoarchi Taylor’s FCD

Sex F 40 – M 41 F 27 – M 27 F 13 – M 14

Age at
surgery

26 yrs
(2-53; ± 11)

28 yrs
(2-53; ± 11)

22 yrs
(3-42; ± 11)

Age at onset 7 yrs
(0-26; ± 7)

8 yrs
(0-26; ± 7)

7 yrs
(0-24; ± 7)

Duration 18 yrs
(1-42; ± 9)

20 yrs
(1-42; ± 9)

14 yrs
(2-35; ± 8)

Seizure
freq/m

69
(1-1000; ± 145)

61
(1-1000; ± 165)

85
(1-400; ± 94)

Abnor.
Neurol. Ex.

18 pts (22%) 8 pts (15%) 10 pts (37%)

Table 2. Seizure frequency.

Seizure Freq. Total
population

Archi + cytoarchi Taylor’s FCD

Monthly 17 (21%) 13 (24%) 4 (15%)
Weekly 31 (38%) 29 (54%) 2 (7%)
Daily 9 (11%) 2 (4%) 7(26%)
Pluri-daily 24 (30%) 10 (18%) 14 (52%)

Table 3. MRI findings.

MR Total
population

Archi + cytoarchi Taylor’s FCD

Positive 37 pts (46%) 17 (31%) 20 pts (74%)
MTS 10 pts (12%) 9 (17%) 1 pts (3%)
Dual
Pathology

17 pts (21%) 17 (31%) – pt (–%)

Negative 17 pts (21%) 11 (21%) 6 pts (23%)
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Figure 1. MR and stereotactic scheme of patient P.D.
This 27-year-old, right-handed woman started having seizures at age 6 years. She initially benefited from medical treatment, but, at the age of
13 years, seizures reappeared and became drug-resistant. At surgery (July 2001) she was 26 years old and presented a mean of 15 seizures per
month. Episodes could be preceded by a not well specified visual illusion in a low percentage of cases, but the patient was always unable to call,
showing a slight right deviation of eyes and head and a dystonic posturing of the left hand. Loss of contact lasted 10-20 seconde and could be
accompanied by falling; in general verbal functions returned promptly after the seizure.
The MR images shown in this figure (Coronal T1-w/IR TSE [A] and T2-w/FLAIR [B]) evidenced a lesion in the right inferior parietal lobule and
in the underlying white matter, whose features evoked a FCD, probably of Tailor’s type. Particularly in FLAIR sequences, the lesion seemed to
involve the white matter under the post-central gyrus.
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Figure 1. MR and stereotactic scheme of patient
P.D.
Scalp EEG interictal abnormalities mainly invol-
ved the right parieto-central region, frequently the
posterior temporal; numerous sequences of rhyth-
mic theta waves seemed to have a phase-reversal
under the electrode C4, but these sharp waves
were well-represented also under Cz. The topogra-
phy of ictal discharges (rhythmic activity followed
by a low voltage fast discharge) strongly overlap-
ped that of interictal abnormalities, thus evoking
the ictal involvement of extra-lesional structures.
Both electro-clinical findings and the poor defini-
tion of the borders of the lesional area at MR led to
the stereo-EEG exploration shown in this figure
(lateral [C] and frontal [D] views of the stereotactic
scheme). Sixteen intra-cerebral electrodes were
implanted in the right parietal (8 electrodes), tem-
poral (six electrodes) and occipital (two electro-
des) regions. The lesional area (reconstructed in
the stereotactic space in figure 1 [C]) was mainly
explored by electrode L.
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existence of other peculiarities in Taylor’s FCD. Among
the possible variables, we studied intra-lesional electrical
activity.

Stereo-EEG methods and results

In most of the Taylor’s type patients, non-invasive
anatomo-electro-clinical data, always verified by video-
EEG study, did not clearly locate the epileptogenic zone.
For this reason, stereo-EEG was performed in 86% of the
cases (i.e. 23 patients), allowing a more precise definition
of the epileptogenic zone and resection plan tailored to
individual anatomical and electro-clinical characteristics.
In these 23 patients, 10 to 16 intracerebral electrodes
were implanted under general anaesthesia (see figure 1C,
D for an example of a stereotactic scheme). The intra-
parenchymal trajectory of these MR-compatible multilead
electrodes was planned on stereo-arteriographic and 3D
MR images. The procedure used was that described by
Talairach and Bancaud [19] (1966) and later refined by
Munari and Bancaud [20] (1985) and Munari et al. [21]
(1994). In our centre, the procedure has been integrated
with advanced computer-aided imaging and surgical tech-
niques [16].
The position of the intracerebral contacts (five to 18 leads
per electrode) was verified by 3D MR, performed a few
days after implantation (figure 2 b). With this technique, it
was possible to identify the number of patients in which
the lesion was actually explored by one or more elec-
trodes; in the five patients with negative MR, the cortical
specimens were analysed in relation to the anatomical
location of the intracranial electrodes. The combination of
these methods demonstrated that in only two cases (one

with negative MR), we lacked reliable information about
intra-lesional electrode activity. Consequently, we analy-
sed interictal and ictal electrical features of the remaining
21 cases.

Interictal lesional activity

Background activity was totally absent in 16 patients
(76.2%), and was partially preserved in five (23.8%).
Depression of the intra-lesional amplitude was an uncom-
mon finding (one case), and although slow waves were
present in eight cases (38.1%), they represented the pre-
dominant activity in only one.
Spikes and poly-spikes, more or less followed by a slow
wave, were present in all cases. In three patients we
identified only slow spikes, while in 18 patients (85.7%)
spike- and poly-spike- and waves were the predominant
pattern. They tended to present with a rhythmic modality
in 19 of 21 cases (90.5%), thus representing the most
peculiar interictal activity of this kind of lesion (figure 2a
and figure 3), especially when repetitive fast spikes (or
poly-spikes) were followed by high amplitude slow waves
and interspersed by relatively flat periods. Another striking
peculiarity of Taylor’s electrical pattern consisted of brief
discharges of low voltage, fast rhythmic activity with regu-
lar morphology. These short bursts of fusiform micro poly-
spikes were relatively rare during waking (sporadic in five
cases, frequent in two and predominant in only one), but
increased in frequency during slow sleep. They were
frequent in nine cases and became the predominant pat-
tern in five (i.e. 14 patients, 66.7%). In the remaining
cases, drowsiness and slow sleep induced a worsening of
the trace with faster spikes, increased frequency and more
frequent spreading into non-lesional areas.

Ictal lesional activity

The most frequent initial ictal pattern in the intra-lesional
leads was the abrupt appearance of a mid-amplitude
rhythmic activity, with sharp morphology and frequency
between 14 and 18 Hz. This rhythmic discharge lasted, in
general, for 2-4 s and was replaced by low voltage, fast
activity with a recruiting tonic evolution (figure 4). This
initial modality, always identical in each single case, was
observed in 12 patients (57.1%), but a low voltage, fast
discharge, more or less tonic, was present in another seven
(33.3%). In the remaining two explorations, the beginning
of the seizures was characterised by increased interictal
spike and waves frequency and a very particular kind of
sinusoidal rhythmic activity.
As in the example of ictal discharge shown in figure 4,
extra-lesional structures were generally involved, with a
short delay in ictal activity.
In the great majority of cases, the post-ictal period con-
sisted of a brief electrical silence (4-20 s), followed by the
re-appearance of the spike- and poly-spike- and waves
activity.

Table 4. Pre-surgical diagnostic procedures.

Pre-surgical dgn Total population Taylor’s FCD

VEEG – SEEG – 2 pts (2.5%) – pt (–%)

VEEG + SEEG – 26 pts (32%) 4 pts (14%)

VEEG + SEEG + 53 pts (67%) 23 pts (86%)

Table 5. Post-surgical outcome (according to Engel’s
1993 classification) [22]

Outcome
(follow-up > 1 yr)

Archi + cytoarchi
54 pts

Taylor’s FCD
26 pts*

Ia 28 pts (51.9%) 21 pts (80.8%)
Ib, c, d 7 pts (12.9%) – pts
II 3 pts (5.6%) – pts
III 5 pts (9.3%) 2 pts (7.7%)
IV 9 pts (16.7%) 3 pts (11.5%)

* 1 patient died one week after surgery.
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Relationships between lesion and epileptogenic zone

At the end of each exploration, the analysis of interictal
and ictal data, together with the clinical effects of intra-
cerebral electrical stimulation led to the identification of
the epileptogenic zone, considered as the cortical areas
that were the primary origin of the ictal discharges [18, 19,
21]. The zone thus identified was related to lesion location
showing that: in none of the patients was the epileptogenic
zone reliably less extended than the lesion; in only three
cases (14.3%) did these two cerebral volumes overlap; in
ten cases (47.6%) the epileptogenic zone exceeded the
limits of the lesion but involved only contiguous cerebral

structures; in eight patients (38.1%), the epileptogenic
zone included the lesion but extended widely beyond its
MR limits.

Surgery and surgical outcome

In these 21 patients, surgery was planned on the basis of
stereo-EEG findings, taking into account the limits im-
posed by functional anatomy. Consequently, surgery lim-
ited to lesional tissue was performed in only three cases;
these patients presented a lesion that was at least bi-lobar,
also involving the central area and for this reason all these
‘pure’ lesionectomies were incomplete.

Figure 2. Patient P.D.: interictal activity from electrode L [A], whose intra-cerebral trajectory is shown in the multi-planar reconstruction of the
MR [B]. In this bipolar montage obtained by connecting every couple of contiguous leads, derivations are ordered from the mesial (L1-2) to the
lateral (L17-18) parietal cortex; lesional activity is recorded by the intermediate and external leads (from L6-7 to L17-18), as confirmed by the
3D MR performed with the implanted electrode (figure 2 B, right inferior corner, black square). The corresponding EEG activity consists in
continuous rhythmic spikes and poly-spikes (± waves) whose amplitude and rapidity vary among the intra-lesional derivations. On the
intermediate part of the electrode, spikes are of low voltage and look faster, while the slow component seems to be more important on the
external part of the lesion. On the mesial parietal cortex (L1-2), background activity is partially preserved but slow, and the rare spikes recorded
here seem to be a direct consequence of the faster intra-lesional abnormalities.
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In the remaining 18 patients, a corticectomy was associ-
ated with the lesionectomy (figure 5), the latter being
complete in 16 cases and incomplete in two.

For 20 patients (excluding one who died one week after
surgery), a post-operative follow-up period of at least
12 months was available (mean 30 months ± 21, ranging
from 12 to 69). Following surgery, 17 patients are com-
pletely seizure-free (class IA of Engel [22]), while three
patients still presented seizures, without worthwhile im-
provement in two cases (class IV of Engel). Among the IA
patients (85% of these 20), we found three cases in which
the lesionectomy performed was incomplete; the other
two patients with incomplete lesionectomy are in Engel’s
classes III and IV; the third patient still presenting seizures

is in class IV despite a complete lesionectomy associated
with incomplete resection of the stereo-EEG-defined epi-
leptogenic zone.

Conclusions
We have presented a selected population of patients with
localisation-related refractory epilepsy associated with
Taylor’s FCD, in which electrical activity was directly
recorded from the dysplastic tissue.
Our data show the existence of some electrical, interictal
and ictal peculiarities that suggest a high level of epilep-
togenicity of this kind of lesion. This notion, in partial but
consistent agreement with data published by Palmini et al.
1995 [8], Chassoux et al., 2000 [18] and Chassoux in this

Figure 3. Patient P.D.: interictal activity in the explored structures.
The letters of the montage correspond to the letters in the stereotactic scheme shown in figure 1.
Intra-lesional activity (black square) is still characterised by the impressive abnormalities described in figure 2.
External parietal peri-lesional cortex (X13-14, Q10-11, J12-13) also presents with a reduced amplitude spike and waves activity apparently
synchronous with the intra-lesional one. Particularly important are the delta rhythmic sequences in external temporal leads (E, D, F). Mesial
structures seem to be the site of a better preserved background activity, with the exception of posterior parietal (P1-2, J1-2) and superior occipital
(V1-2-3) regions, where rhythmic slow waves are particularly ample. The activity of the superior temporal gyrus (U) and the inferior calcarine cortex
(O2-3) is substantially preserved.
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issue, should be considered as a possible explanation of
the high percentage of post-surgical success in patients
with Taylor’s FCD, especially when compared with other
types of dysplastic lesions. In fact, although in the present
study we did not analyse the electrical features of archi-
tectural and cytoarchitectural CD, we have already de-
scribed how these CD do not show such strikingly peculiar
stereo-EEG activity and how they present a significantly
lower rate of post-operative freedom from seizures [16].

Despite the proven epileptogenicity of the lesional tissue,
in the great majority of our patients we preferred to per-
form a cortical excision extending beyond the anatomical
limits of the Taylor’s FCD. In fact, our stereo-EEG data,

especially data concerning the topography of the ictal
discharges, strongly supported the necessity of an ex-
tended resection. The identification and subsequent exer-
esis of the extra-lesional epileptogenic structures probably
contributed to the high percentage of totally seizure-free
patients after at least one year follow-up in the Taylor’s
FCD group (80.8%) and particularly in the 20 intra-
lesionally-explored subjects (85%). It must also be noted
that three out of five cases in which an incomplete resec-
tion of the lesion (figure 5) was performed, but with com-
plete exeresis of the epileptogenic zone, are in class IA.

Unfortunately, our results cannot answer some mandatory
questions regarding the possible efficacy of a pure lesion-

Figure 4. Patient P.D.: spontaneous ictal discharge.
Electrical ictal pattern clearly corresponds to that described in stereo-EEG results. In particular, into the intra-lesional leads the discharge starts
with a mid amplitude rhythmic activity followed by a low voltage fast discharge. Nonetheless, these two phases involve extra-lesional cerebral
structures with a very short delay - if any. Peri-lesional leads of the inferior dorsal parietal cortex (Q13-14, S12-13) were precociously the site
of a slower rhythmic discharge while external temporal regions (D, F, C, E) seem to participate later with a stronger relation to the low voltage
fast discharge. The structures which seem to participate more intensely and with less delay in the ictal discharge are those explored by the mesial
leads of electrodes L and X, i.e. the inferior mesial parietal cortex. Taking into account that the first clinical sign (opening of the eyes already
deviated to the right, accompanied by slow homolateral head deviation) appeared when discharge involved at least mesial and inferior-dorsal
parietal regions, we decided to perform a resection involving both these structures and the superior parietal lobule.
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ectomy in these same patients. A prospective ‘random-
ized’ study is necessary to better clarify this aspect.
Moreover, interesting results could emerge from further
analysis concerning the scalp EEG ictal and inter-ictal
features and the correlation of some neuropathological
sub-classifications (i.e. the presence or absence of balloon
cells in the surgical specimen) with neuroradiological and
stereo-EEG data. M

Acknowledgements
We would like to thank all the members of the Claudio Munari
Epilepsy Surgery Centre, our colleagues at our hospital and at Istituto
Neurologico C. Besta in Milano, who collaborated substantially in
the collection and analysis of these data.

A big thank-you is reserved for our magister ludi, Claudio Munari, to
whom this workshop and this volume are dedicated.
We hope that in some part of the « world of the ideas » he can
appreciate our work, recognising his hand in it and the grateful
feeling in our hearts.

References

1. Raymond AA, Fish DR, Sisodiya SM, Alsanjari N, Stevens JM,
Shorvon SD. Abnormalities of gyration, heterotopias, tuberous
sclerosis, focal cortical dysplasia, microdysgenesis, dysembryo-
plastic neuroepithelial tumour and dysgenesis of the archicortex
in epilepsy: clinical, EEG and neuroimaging features in 100 adult
patients. Brain 1995; 118: 629-60.

Figure 5. Patient P.D.: post-operative (6 months) MR in coronal T1-w/IR sequence, showing the lesionectomy associated with a parietal
corticectomy.
Neuropathological examination demonstrated the presence of Taylor’s FCD with balloon cells not only in correspondence with the intermediate
and dorsal leads of electrode L, but also with the inferior mesial parietal cortex explored by the mesial contact of the same electrode and
electrode X. No lesion was found in the inferior parietal peri-lesional dorsal cortex and in the superior parietal lobule.
Patient was seizure-free after 15 months of follow-up (October 2002), with no sensorimotor deficit and an inferior left quadrantanopia.
Functional caution induced us to not extend the resection to the parietal white matter, also considering that the post-central gyrus (electrode N)
was not significantly involved by ictal discharge.

Epileptic Disorders Vol. 5, Supplement 2, September 2003 S 113

Stereo-EEG in Taylor’s fCD



2. Duncan JS. Imaging and epilepsy. Brain 1997; 120: 339-77.

3. Barkovich AJ, Kuzniecky RI, Dobyns WB. Radiologic classifi-
cation of malformations of cortical development. Curr Opin
Neurol 2001; 14: 145-9.

4. Kuzniecky RI, Barkovich AJ. Pathogenesis and pathology of
focal malformations of cortical development and epilepsy. J Clin
Neurophysiol 1996; 13: 468-80.

5. Kuzniecky R, Murro A, King D, et al. Magnetic resonance
imaging in childhood intractable epilepsy: pathologic correla-
tions. Neurology 1993;43:681-7.

6. Sisodiya SM. Surgery for malformations of cortical develop-
ment causing epilepsy. Brain 2000; 123:1075-91.

7. Palmini A, Andermann F, Olivier A, Tampieri D, Robitaille Y.
Focal neuronal migration disorders and intractable partial epi-
lepsy: results of surgical treatment. Ann Neurol 1991; 30: 750-7.

8. Palmini A, Gambardella A, Andermann F, Dubeau F, da Costa
JC, Olivier A, et al. Intrinsic epileptogenicity of human dysplastic
cortex as suggested by corticography and surgical results. Ann
Neurol 1995; 37: 476-87.

9. Edwards JC, Wyllie E, Ruggeri PM, et al. Seizure outcome after
surgery for epilepsy due to malformation of cortical develop-
ment. Neurology 2000 Oct 24;55: 1110-4.

10. Olivier A, Andermann F, Palmini A, Robitaille Y. Surgical
treatment of the cortical dysplasias. In: Guerrini R, Andermann F,
Canapicchi R, Roger J, Zifkin BG, Pfanner P, eds. Dysplasias of
cerebral cortex and epilepsy. Philadelphia: Lippincot-Raven,
1996: 351-66.

11. Munari C, Francione S, Kahane P, et al. Usefulness of stereo
EEG investigations in partial epilepsy associated with cortical
dysplatic lesions and gray matter heterotopia. In: Guerrini R, et
al., ed. Dysplasias of cerebral cortex and epilepsy. Philadelphia:
Lippincott-Raven; 1996. p. 383-394.

12. Taylor DC, Falconer MA, Bruton CJ, Corsellis JAN. Focal
dysplasia of the cerebral cortex in epilepsy. J Neurol Neurosurg
Psychiatry 1971; 34: 369-87.

13. Bronen RA, Vives KP, Jung HK, Fulbright RK, Spencer SS,
Spencer DD. Focal cortical dysplasia of Taylor, balloon cell
subtype: MR differentiation from low-grade tumors. Am J Neuro-
radiol 1997;18: 1141-51.

14. Garbelli R, Munari C, De Biasi S, Vitellaro-Zuccarello L, Galli
C, Bramerio M, et al. Taylor’s cortical dysplasia: a confocal and
ultrastructural immunohistochemical study. Brain Pathol 1999;
9: 445-61.

15. Tassi L, Pasquier B, Minotti L, et al. Cortical dysplasia: elec-
troclinical, imaging, and neuropathologic study of 13 patients.
Epilepsia 2001; 9: 1112-23.

16. Tassi L, Colombo N, Garbelli R, et al. Focal cortical dysplasia:
neuropathological subtypes, EEG, neuroimaging and surgical
outcome. Brain 2002; 125: 1719-32.

17. Colombo N, Tassi L, Galli C, et al. Focal cortical dysplasyas.
MR imaging, histopathological and clinical correlations in surgi-
cally treated epileptic patients. Am J Neuroradiol 2003; 24:
724-33.

18. Chassoux F, Devaux B, Landré E, et al. Stereoelectroencepha-
lography in focal cortical dysplasia. A 3D approach to delineat-
ing the dysplastic cortex. Brain 2000; 123: 1733-51.

19. Talairach J, Bancaud J. Lesions, irritative zone and epilepto-
genic focus. Confin Neurol 1966; 27: 91-4.

20. Munari C, Bancaud J. The role of stereo-EEG in the evaluation
of partial epileptic seizures. In: Morselli ML, Porter RJ, ed. The
epilepsies. London: Butterworths, 1985: 267-306.

21. Munari C, Hoffmann D, Francione S, et al. Stereo-
electroencephalography methodology: advantages and limits.
Acta Neurol Scand 1994; Suppl 152: 56-67.

22. Engel J Jr. Outcome with respect to epileptic seizures. In:
Engel J Jr, ed. Surgical treatment of the epilepsies. New York:
Raven Press; 1987. 553-73.

Francione et al.

S 114 Epileptic Disorders Vol. 5, Supplement 2, September 2003


