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Introduction

Posterior cortex epilepsies (PCEs) encompass a group of epilepsies originating from the occipital, parietal, or occipital border of the temporal lobe, or from any combination of these regions. As no clear anatomic or neurophysiological distinctions are apparent between posterior cortical areas, epilepsies originating from these areas are probably better analyzed and understood when grouped together. [START_REF] Dalmagro | Clinical features of patients with posterior cortex epilepsies and predictors of surgical outcome[END_REF][START_REF] Sveinbjornsdottir | Parietal and occipital lobe epilepsy: A review[END_REF][START_REF] Kim | Diagnostic performance of [18f]fdg-pet and ictal [99mtc]-hmpao spect in occipital lobe epilepsy[END_REF] Surgery is becoming increasingly popular in PCE patients and superiority of surgical treatment has been proved. [START_REF] Salanova | Occipital lobe epilepsy: Electroclinical manifestations, electrocorticography, cortical stimulation and outcome in 42 patients treated between 1930 and 1991. Surgery of occipital lobe epilepsy[END_REF][START_REF] Kim | Parietal lobe epilepsy: Surgical treatment and outcome[END_REF] PCEs are not well studied in the literature. Previous reports of PCEs included a small number of surgical patients [START_REF] Dalmagro | Clinical features of patients with posterior cortex epilepsies and predictors of surgical outcome[END_REF], only a subgroup of PCEs was studied, [START_REF] Aykut-Bingol | Nontumoral occipitotemporal epilepsy: Localizing findings and surgical outcome[END_REF] and they included only occipital lobe [START_REF] Salanova | Occipital lobe epilepsy: Electroclinical manifestations, electrocorticography, cortical stimulation and outcome in 42 patients treated between 1930 and 1991. Surgery of occipital lobe epilepsy[END_REF][START_REF] Blume | Occipital epilepsy: Lateral versus mesial[END_REF] or parietal lobe [START_REF] Salanova | Parietal lobe epilepsy. Clinical manifestations and outcome in 82 patients treated surgically between 1929 and 1988[END_REF]. Some previous studies merely focused on the surgical technique in PCEs, [START_REF] Daniel | Posterior quadrantic epilepsy surgery: Technical variants, surgical anatomy, and case series[END_REF] and most of them included only short-term follow-up results. [START_REF] Blume | Epilepsy surgery in the posterior cortex[END_REF] In a meta-analysis of studies of long-term outcome after epilepsy surgery, the incidence of parietal and occipital epilepsy surgery was very minimal, each constituting only 1%. [START_REF] Tellez-Zenteno | Long-term seizure outcomes following epilepsy surgery: A systematic review and meta-analysis[END_REF] No reports were found addressing the long-term outcome in lesional PCEs. Moreover, some studies that have been published included heterogeneous groups of patients (adults and pediatrics), and combined both lesional and non-lesional epilepsy. [START_REF] Dalmagro | Clinical features of patients with posterior cortex epilepsies and predictors of surgical outcome[END_REF] Available data concerning the predictors of outcome and AEDs after surgery in these groups are limited. [START_REF] Dalmagro | Clinical features of patients with posterior cortex epilepsies and predictors of surgical outcome[END_REF] Therefore, reports especially addressing surgical outcome for lesional PCEs are still necessary.

We present the first longitudinal study in the literature reporting the outcome in adult patients with lesional PCEs. The aim of this study was to evaluate the short and long-term outcome and to find predictors of the outcome taking into consideration the above-mentioned problems.

Clinical material and methods

We retrospectively reviewed the records of all adult patients (16 years of age and older) who underwent posterior cortical epilepsy (PCE) surgery at the Epilepsy Centre Bethel in Bielefeld, Germany, within the period from 1991 to 2006. Here we found 97 consecutive patients who had undergone PCE surgery and were followed up for more than 2 years. We excluded patients who only had biopsies, patients without a lesion in preoperative MRI or who had resected specimens, as well as patients who had surgery performed due to recurrent malignant tumours. This left 80 patients who met the inclusion criteria.

Patient characteristics

Of the 80 patients included in our study, 44 were male (55%) and 36 female (45%). The mean age at epilepsy onset was 11.9 years (range 0.08-49 years), the mean age at epilepsy surgery was 29.5 years (range 16-54 years), the mean duration of epilepsy was 17.5 years (range 1-44 years), and the mean follow-up duration was 7.3 years (range 2-16 years). Seventy patients (87.5%) had auras: 29 (36.3%) had visual auras, 14 (17.5%) had somatosensory auras, 12 (15%) had psychic auras. There were 7 patients (8.85) who had gustatory auras, 8(10%) had auditory auras 10 (12.5) had unspecific auras and 10 patients had more than one type of aura. We recorded psychomotor seizures in 49 patients (61.3%), tonic seizures in 16 patients (20%), clonic seizures in 11 patients (13.8%), hypermotor seizures in 7 patients (8.8%) and absence-like seizures in 7 patients (8.8%). The clinical characteristics of these patients are detailed in table 1. 

EEG and MRI characteristics

In non-invasive EEG recordings, abnormalities were most prominent over posterior cortical regions even though diffuse changes were frequent. Lesions have been categorized into well-circumscribed lesions or less-wellcircumscribed lesions based on the MRI shape of the lesions. For all patients, preoperative MRI was reevaluated visually in the case conference by two epileptologists and an epilepsy neurosurgeon to determine whether the appearance of a lesion was well circumscribed or less well circumscribed. 

Surgical procedure and postoperative evaluation

All patients underwent resective epilepsy surgery, namely lesionectomy, cortical resections, lobectomies and lesionectomy with multiple subpial transections (MST), all of which were restricted to the posterior cortical area. The type of surgery, extent of resection areas and side of operation are shown in table 3.

Intraoperative electrocorticography (ECoG) was performed routinely in the majority of patients. Sometimes somatosensory evoked potential (SSEP) was used intraoperatively. Following our local protocol, postoperative follow-up examinations took place for all patients 6 months and 2 years after surgery including EEG, MRI, neurological and psychological evaluation. After the 2-year visits, a special questionnaire was sent to all patients assessing the seizure situation and quality of life at 3, 5, 10 and 15 years.

Data collection

Information on the variables we intended to investigate was provided either from data in the patients' charts (age, gender, age at epilepsy onset, various risk factors, preoperative seizure semiology, and pathological reports) or electronically from the EDP system of the hospital (EEG-video monitoring, side of surgery, intraoperative and early postoperative complications). Moreover, we reviewed the answers to the questionnaires mailed to the patients and drew information from telephone calls that had been made as a part of the postoperative follow-up programme. For patients with intellectual impairments or psychic disorders, information was usually provided by their family members. We excluded patients who did not complete their 2-year checkups (most of these were from outside Germany).

The data for long-term outcome was not available for 5 patients (6.3%). 

Evaluation of outcome

Outcome was evaluated using modified Engel seizure classification [START_REF] Engel | Outcome with respect to epileptic seizures[END_REF].

Patients in Engel Class 1 were considered seizure free. Seizures that occurred within 1 month after surgery were not included in this analysis. Seizure types were 

Results

Overall outcome

The majority of seizure recurrences took place during the first 2 years after surgery. Overall, 42 out of 80 patients were seizure-free 2 years after surgery. 

Recurrence after surgery

In our study 37 patients had a relapse of seizures postsurgically. Twentyseven patients relapsed within the first 2 years, 10 patients (27%) relapsed later than 2 years. The greatest risk of recurrence (73%) was in the first 2 years after surgery. If the patient was seizure free at the 2-year follow-up, the probability of remaining seizure free up to 10 years was 70% (95% CI 65-75). The greatest risk of recurrence was among patients with FCD with an estimated risk of recurrence 2.3 times higher (95%CI 1.173-4.545).

Outcome in relation to pathological findings

Among the cohort in whom FCD was diagnosed, the likelihood of remaining in Class I after 0.5, 2, and 5 years was 50% (95% CI 45-55%), 30.8% (CI 28-30%), and 39.1% (CI 35-44%) respectively.

In the group with tumours, the likelihood of being in Engel Class I was 75.9% (95% CI 72-78%) at 6 months, 72.4% (CI 68-76%) at 2 years and 78.3% (CI 70-86%) at 5 years. Table 4 shows the number and percentages of Engel Class 1 as compared to Classes 2, 3 and 4. Among tumour subtypes the best outcome was observed in patients with DNT WHO grade I and ganglioma grade 1. There were 8 patients with DNT WHO grade I, 7(87.5%) of them were in remission after surgery. The same results were found among patients with ganglioma grade 1 where 6 of 7 were in remission over the whole period of follow-up. There was a significant difference among patients in relation to the type of tumour pathology (p=0.003).

Outcome in relation to resection area

Patients who had surgery in the temporo-occipital and temporo-parietal areas had the highest rate of seizure freedom, and patients who were operated on in the parietal lobe had the lowest rate of seizure freedom, but there was only a slight significant difference in outcome (p= 0. 053).

In the group with temporo-occipital resections, the likelihood of being in Engel

Class I was 52.8% (95% CI 46-58%) at 2 years and 56.3% (CI 50-62%) at 5 years.

However, in the group with temporo-parietal resections, the probability of Engel Class 1 was 81.8% (95% CI 80-90%) and 72.7 %( 95% CI 67-77%) at 2 and 5 years respectively. In temporo-parietal resections group 7/11 (64%) of the operations were done in non-dominant hemisphere

There was no significant difference between patients who had a temporal resection as part of surgery and patients who had PCEs without temporal lobe resection (p=0.217). The estimated risk of being non-seizure free in patients without temporal resection was 1.3 (95% CI 0.762-2.407) times higher.

Antiepileptic drug withdrawal

Fifteen patients (18.75%) were withdrawn from antiepileptic drugs. In the interval between 2 and 5 years follow up 2 patients (2.5%) had seizure with AEDs withdrawal, AEDs restarted again, both of them have controlled again with AEDs.

There was a low risk of recurrence during withdrawal with an estimated risk ratio of 1.02 (95%CI 0.53-2.88). Patients with cavernomas fared best with AED withdrawal.

Predictors for outcome (univariate analysis)

A favourable outcome was correlated with childhood epilepsy onset, short preoperative epilepsy duration, ipsilateral spikes, a visual aura, the presence of wellcircumscribed lesion in preoperative MRI, and a tumour in the resected specimen (pvalue <0.05). Presence of somatosensory aura, extra-regional spikes, incomplete resection, IED in EEG at 6 months and 2 years after surgery, GTCS during video EEG monitoring and the presence of FCD in the resected specimen correlated to unfavourable outcome. Table 5 shows the factors which have importance in the univariate analysis.

Multivariate analysis

Variables that were significant in univariate analysis were investigated by using Cox Stepwise Logistic Regression. This showed that in short-term outcome (2- ). The absence of a history of generalized tonic-clonic seizure independently predicts seizure remission. Figure 1, 2, and 3

Among patients with IED 6 months after surgery, 70% were non-seizure free at 5 years, 71.4% at 10 years and 100% at follow-ups of more than 10 years. These sensory deficits did not lead to a significant impairment of the patients' daily activities and were not considered to be significant complications. Visual field defects were only taken into consideration in unexpected cases.

Discussion

Overall outcome

We present the first longitudinal study addressing the long-term outcome of epilepsy surgery for lesional PCEs. Our results showed that the long-term favourable outcome after surgery of lesional PCEs is 47%. This study confirms and extends the reliability of the 2-year follow-up as a predictor for long-term outcome. Several reports have published the long-term outcome after epilepsy surgery in posterior cortex. Two articles have reported the long-term outcome in the occipital and parietal lobes. [START_REF] Salanova | Occipital lobe epilepsy: Electroclinical manifestations, electrocorticography, cortical stimulation and outcome in 42 patients treated between 1930 and 1991. Surgery of occipital lobe epilepsy[END_REF][START_REF] Aykut-Bingol | Surgical outcome in occipital lobe epilepsy: Implications for pathophysiology[END_REF] In general, outcome in short and long-term follow-up was in the large range of 23-85%, [START_REF] Dalmagro | Clinical features of patients with posterior cortex epilepsies and predictors of surgical outcome[END_REF][START_REF] Aykut-Bingol | Nontumoral occipitotemporal epilepsy: Localizing findings and surgical outcome[END_REF][START_REF] Salanova | Parietal lobe epilepsy. Clinical manifestations and outcome in 82 patients treated surgically between 1929 and 1988[END_REF][START_REF] Zentner | Surgical treatment of neoplasms associated with medically intractable epilepsy[END_REF][START_REF] Williamson | Occipital lobe epilepsy: Clinical characteristics, seizure spread patterns, and results of surgery[END_REF][START_REF] Rasmussen | Surgery for central, parietal and occipital epilepsy[END_REF][START_REF] Binder | Surgical treatment of occipital lobe epilepsy[END_REF] making comparison difficult. Variations are attributed to considerable differences in follow-up periods, varying from 0.3 to 61 years; [START_REF] Salanova | Occipital lobe epilepsy: Electroclinical manifestations, electrocorticography, cortical stimulation and outcome in 42 patients treated between 1930 and 1991. Surgery of occipital lobe epilepsy[END_REF] different outcome classifications; [START_REF] Rasmussen | Surgery for central, parietal and occipital epilepsy[END_REF] the fact that old reports included patients evaluated before the availability of high resolution MRI; [START_REF] Salanova | Parietal lobe epilepsy. Clinical manifestations and outcome in 82 patients treated surgically between 1929 and 1988[END_REF][START_REF] Rasmussen | Surgery for central, parietal and occipital epilepsy[END_REF] some studies partly focused on particular subgroups, [START_REF] Aykut-Bingol | Nontumoral occipitotemporal epilepsy: Localizing findings and surgical outcome[END_REF] although most studies included heterogeneous groups of pathological entities; and surgical techniques often changed over time, reflecting the state of the art and different surgeons' individual preferences. [START_REF] Binder | Surgical treatment of occipital lobe epilepsy[END_REF] Moreover, all previous studies were cross-sectional and carried out using limited statistical tools. [START_REF] Williamson | Occipital lobe epilepsy: Clinical characteristics, seizure spread patterns, and results of surgery[END_REF] Factors related to outcome

Our results are concordant with others: there was a correlation of good outcome with early surgery, [START_REF] Dalmagro | Clinical features of patients with posterior cortex epilepsies and predictors of surgical outcome[END_REF] short duration of epilepsy. [START_REF] Boesebeck | Lateralizing semiology predicts the seizure outcome after epilepsy surgery in the posterior cortex[END_REF] visual aura, EEG epileptic activity arising from the site of resection [START_REF] Blume | Epilepsy surgery in the posterior cortex[END_REF][START_REF] Boesebeck | Lateralizing semiology predicts the seizure outcome after epilepsy surgery in the posterior cortex[END_REF] and the lack of an extralesional or generalized EEG seizure pattern. [START_REF] Devaux | surgical resections in functional areas: Report of 89 cases[END_REF] We also found that seizure outcome was significantly associated with etiology, that outcome was poor in FCD and tumours fared significantly better than other lesions. [START_REF] Sinclair | Extratemporal resection for childhood epilepsy[END_REF] Some authors reported a high seizure-freedom rate after FCD but most of these studies included a combination of temporal and extratemporal patients as well as both pediatric and adult patients. [START_REF] Kral | Focal cortical dysplasia: Long term seizure outcome after surgical treatment[END_REF] Many investigators have shown that the postoperative outcome in pediatric series is consistently better than in adult series of FCD-patients. [START_REF] Sisodiya | Surgery for malformations of cortical development causing epilepsy[END_REF] The unfavourable outcome in patients with FCD may be due to widespread pathological findings going beyond the MRI identified changes a different subtype of the FCD, and the extension of the epileptogenic zone beyond the lesional pathology [START_REF] Fauser | Focal cortical dysplasias: Surgical outcome in 67 patients in relation to histological subtypes and dual pathology[END_REF] Like others, we found that the presence of a preoperative well-circumscribed lesion is associated with good outcome. Poor surgical outcome is associated with extralesional EEG seizure pattern and the presence of interictal epileptiform discharges extending beyond the area of resection [START_REF] Bautista | Prediction of surgical outcome by interictal epileptiform abnormalities during intracranial eeg monitoring in patients with extrahippocampal seizures[END_REF].

Electrocorticography

In our analysis, application of ECoG was not a predictor of outcome. In all cases our neurosurgeon planned the resection based on preoperative MR imaging and the preoperative EEG findings. The second step of planning was based on the intraoperative ECoG results sometimes leading to a more extended resection when dense epileptiform activity occurred.

Predictors for short-term and long-term follow-ups

In our series, the absence of a history of GTCS and incomplete resection in postoperative MRI independently predicted the short-term outcome. However, the absence of a history of GTCS and IED in EEG at the 6-month follow-up predicted the long-term outcome. The absence of a history of GTCS is the most important predictor for long-term surgical outcome. This difference between the short-term and long-term predictors has been reported in temporal lobe epilepsy with HS. [START_REF] Janszky | Temporal lobe epilepsy with hippocampal sclerosis: Predictors for longterm surgical outcome[END_REF] Our results

showed the same difference after lesional PCE surgery. In our study, postoperative MRI independently predicts the outcome in the short-term follow-up.

Previous publications demonstrated that partial excision of the lesion is associated with a worse outcome compared with a total excision. [START_REF] Wyllie | Clinical outcome after complete or partial cortical resection for intractable epilepsy[END_REF] In some studies, extension of resection predicted the outcome. [START_REF] Blume | Epilepsy surgery in the posterior cortex[END_REF][START_REF] Aykut-Bingol | Surgical outcome in occipital lobe epilepsy: Implications for pathophysiology[END_REF] Controversially, others reported that total lesionectomy does not predict the outcome. [START_REF] Sisodiya | Surgery for malformations of cortical development causing epilepsy[END_REF] In our series, the outcome is clearly better in patients with a complete resection of the lesion, but completeness of resection for the preoperative MRI lesion cannot explain the fact that 12 patients (37.5%) achieved a seizure-free state despite incomplete resection, while 15 patients (31.9%) did not become seizure free despite the completeness of their resection as proven by postoperative MRI. The p-value was significant in the short term (0.007) but not in long-term follow-up (0.437).

Incomplete resection may be due to location of the lesion beside or within the functional area; 6 of our patients had additional MST but it failed to control the seizure. [START_REF] Devinsky | Surgical treatment of multifocal epilepsy involving eloquent cortex[END_REF] The possibility remains that even standard high-resolution MRI may fail to reveal the entire extent of some lesions like FCD or residual microscopic lesions, accounting for persistent seizures arising adjacent to an apparently completely removed lesion as judged by pre-and postoperative MRI. [START_REF] Krsek | Successful epilepsy surgery with a resection contralateral to a suspected epileptogenic lesion[END_REF] Perceived complete resection, in fact, does not necessarily mean complete resection of all the pathology present. [START_REF] Zentner | Surgical treatment of neoplasms associated with medically intractable epilepsy[END_REF] The possibility that a structural lesion may be unrelated to the epilepsy must also be taken into consideration. Scalp EEG may give a misleading impression as to the location of the source of the epileptiform activity. [START_REF] Engel | Advances in understanding the process of epileptogenesis based on patient material: What can the patient tell us?[END_REF] This was suggested in a report of excision of the focus contralateral to the lesion in the case of frontal lobe epilepsy. [START_REF] Krsek | Successful epilepsy surgery with a resection contralateral to a suspected epileptogenic lesion[END_REF] Epileptogenicity of the lesion due to the alterations in neuronal structure and functions is probably a progressive process and it does not necessarily stop when spontaneous seizures appear. [START_REF] Engel | Advances in understanding the process of epileptogenesis based on patient material: What can the patient tell us?[END_REF][START_REF] Lüders | The epileptogenic zone: General principles[END_REF] There are frequent examples of epileptogenic zones that shrink or disappear with maturation. A progressive extension of the epileptogenic zone over time can also be observed. [START_REF] Hildebrandt | Postoperative routine eeg correlates with long-term seizure outcome after epilepsy surgery[END_REF] The definition of the epileptogenic zone has been modified to explain both completeness and incompleteness of resection, that seizure freedom could be achieved when the resection includes "the minimum amount of cortical tissue that must be resected to produce seizure-freedom". It does not mean that the resection of the complete preoperative MRI lesion produces seizure-freedom. [START_REF] Lüders | The epileptogenic zone: General principles[END_REF] Our findings showed that completeness of resection is not a reliable predictor for long-term outcome.

Postoperative EEG IED present in the EEG 6 months after surgery independently predicts seizure relapse in the long-term outcome. It is interesting that the majority of patients who had epileptogenic activities in the EEG at the 6-month follow-up relapsed after 2 years' follow-up. The role of EEG after surgery of occipital lobe epilepsy has been reported. It has been found that inactive postoperative scalp EEG predicts a better surgical outcome. [START_REF] Salanova | Occipital lobe epilepsy: Electroclinical manifestations, electrocorticography, cortical stimulation and outcome in 42 patients treated between 1930 and 1991. Surgery of occipital lobe epilepsy[END_REF][START_REF] Taylor | Occipital epilepsies: Identification of specific and newly recognized syndromes[END_REF][START_REF] Elsharkawy | Outcome of frontal lobe epilepsy surgery in adults[END_REF] Postoperative routine EEG is a good prognostic investigation for the prediction of long-term seizure outcome. [START_REF] Kelemen | Long-term outcome after temporal lobe surgery--prediction of late worsening of seizure control[END_REF][START_REF] Patrick | Eeg and seizure outcome after epilepsy surgery[END_REF] In frontal lobe epilepsy we found that the presence of IED at EEG 6 months after surgery is correlated with a poor outcome. [START_REF] Kelemen | Long-term outcome after temporal lobe surgery--prediction of late worsening of seizure control[END_REF][START_REF] Patrick | Eeg and seizure outcome after epilepsy surgery[END_REF] After temporal lobe epilepsy, postoperative ipsilateral EEG spikes over the resected side was associated with long-term worsening. [START_REF] Kelemen | Long-term outcome after temporal lobe surgery--prediction of late worsening of seizure control[END_REF] One study reported that EEG performed a few months after epilepsy surgery is not a useful predictor for long-term seizure outcome. [START_REF] Mintzer | Predictive value of early eeg after epilepsy surgery[END_REF] This report studied temporal resection in heterogeneous group of patients, followed by EEGs that were carried out 2 and 4 months after the surgery. Our results confirm and extend this observation for the role of EEG after surgery as a predictor for the outcome. IED in the EEG 6 months after surgery is a sign of the ability of the epileptogenic zone to rebuild itself and generate seizures again, or the ability to reactivate the pace-makers and/or activate the epileptogenic network. [START_REF] Spencer | Neural networks in human epilepsy: Evidence of and implications for treatment[END_REF] This may be a time-dependent process and explain why EEG showing IED 6 months after surgery is more predictive for longterm outcome.

Tonic-clonic seizure

The absence of a history of GTCS independently predicts short and long-term seizure remission. It is the most powerful predictor in our study. This result has also been shown in a multi-centre study in temporal epilepsy where it was the only predictor of 2-year remission. [START_REF] Spencer | Predicting long-term seizure outcome after resective epilepsy surgery: The multicenter study[END_REF] In frontal lobe epilepsy, it has been found that secondarily generalized seizures are risk factors for poor surgical outcome. [START_REF] Elsharkawy | Outcome of frontal lobe epilepsy surgery in adults[END_REF] We assume that the absence of tonic-clonic seizures indicates that the spread of focal activity is inhibited to other areas and /or that the epileptogenic network is limited to a focal area.

Conclusions

Our study supports the effectiveness of surgery in PCEs in short and long-term Two main points can be concluded from our study. First, predictors in the short term are not the same as in the long-term outcome, which means that lesional epilepsy is a dynamic process in a substantial numbers of cases. Remission or relapses after surgery depend on the ability of surgical interference to stop this dynamic process. The second point is that etiology and the type of lesion play an important role in determining the seizure outcome after surgery. 
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  years' follow-up) incomplete resection as documented by postoperative MRI independently predicts seizure relapse (HR 2.059 (CI 1.195-3.673); p-values were 0.007, and 0.024 at 2 years and 5 years respectively, and 0.437, 0.286 and 0.057 at 10 years, 16 years and the last follow-up visit respectively). However, in long-term outcome (6-16 years), the presence of IED in EEG 6 months after surgery predicts seizure relapse, HR 2.3 (CI 1.128 -4.734

  follow-up with seizure freedom rates of 47% up to 10 years, with low risks of permanent neurologic complications. The study confirms and extends the reliability of seizure outcome at the 2-year follow-up in predicting seizure outcome after lesional PCEs for long-term follow-up. Completeness of the resection by postoperative MRI and the absence of a history of GTCS predict the short-term outcome. Moreover, the absence of a history of GTCS and postoperative EEG predicts long-term outcome after epilepsy surgery.

Figure 1 :

 1 Figure 1: Kaplan-Meier Curve showing the probability of seizure remission based on the presence or absence of a history of GTCS (The probability is high and continuous over time among patients with an absence of a history of GTCS).

Figure 2 :

 2 Figure 2: Kaplan-Meier Curve showing the probability of seizure relapse based on the presence or absence of IED in EEG performed 6 months after surgery (The probability of relapse is high among patients with the presence of IED in the 6-month postoperative EEG. Lines cross at the 6-year follow-up. Relapses are more likely in the long term).

Figure 3 :

 3 Figure 3: Kaplan-Meier Curve showing the probability of seizure relapse based on the completeness of the resection as seen in postoperative MRI (The probability of relapse is high among patients with incomplete resection).

Table 1 : patient characteristics

 1 

	Variable	Male	Female	Total
	Mean age at epilepsy onset	10.8 ±8.0	13.2±13	11.9±10.6
	(years)			
	Mean age at epilepsy surgery	28.6±9.5	30.7±11	29.5±10.2
	(years)			
	Mean duration of epilepsy	17.6±10.2	17.5±10.4	17.5±10.2
	(years)			
	Mean follow-up duration (years) 7.6±4.2	7.4±3.5	7.3±3.9
	Pathology			
	Tumours	16(36.4%)	13(36.1%)	29(36.3%)
	most frequent tumours			
	DNT grade 1 WHO	6(13.6%)	2(5.6%)	8(10%)
	ganglioma grade 1	3(6.8%)	5(13.9%)	8(10%)
	astrocytoma grade II WHO	4(9.1%)	2(5.6%)	6(7.5%)
	FCD	12(27.3%)	12(33.3%)	24(30%)
	Vascular	6(13.6%)	7(19.4%)	13(16.3%)
	Gliosis	8(18.2%)	3(8.3%)	11(13.8%)
	Inflammation	0	1(2.8%)	1(1.3%)
	Others	2(4.5%)	0	2(2.5%)
	Dual pathology	4(9.1.0%)	5(13.9%)	9(11.3%)
	Predisposing factors			
	History of CNS infection	2(4.5%)	1(2.8%)	3(3.8%)
	History of head trauma	2(4.5%)	1(2.8%)	3(3.8%)
	History of prenatal infarction	2(4.5%)	5(13.9%)	7(8.8%)

Table 2 :

 2 Pre and postoperative MRI and EEG

		non-seizure free	seizure free	Sig.,
	Spikes in interictal EEG			0. 612
	Absent	5(45.5%)	6(54.5%)
	Present	31(44.9%)	38(55.1%)
	Generalized spikes			0.387
	Absent	32(43.8%)	41(56.2%)
	Present	4(57.1%)	3(42.9%)
	Contralateral spikes			0.488
	Absent	26(44.1%)	33(55.9%)
	Present	10(47.6%)	11(52.4%)
	Extra-regional spikes			0.038
	Absent	14(34.1%)	27(65.9%)
	Present	22(56.4%)	17(43.6%)
	Ictal rhythm			0.504
	Absent	4(40%)	6(60%)
	Present	32(45.7%)	38(54.3%)
	Ipsilateral ictal EEG seizure pattern		0.106
	Absent	19(54.3%)	16(45.7%)
	Present	17(37.8%)	28(62.2%)
	Multiple EEG seizure types			0.058
	Absent	21(38.2%)	34(61.8%)
	Present	15(60%)	10(40%)
	Preoperative MRI			0.159
	Well-circumscribed	18(39.1%)	28(60.9%)
	Less well-circumscribed	18(52.9%)	16(47.1%)
	Post operative MRI			0.007
	Incomplete resection	20(62.5%)	12(37.5%)
	Complete resections	15(31.9%)	32(68.1%)
	EEG 6 months postoperative			0.009
	IED absent	20(35.7%)	36(64.3%)
	IED present	15(68.2%)	7(31.8%)
	EEG 2 years postoperative			0.019
	IED absent	19(36.5%)	33(63.5%)
	IED present	14(66.7%)	7(33.3%)

Table 3 :

 3 Resection area, type of surgery and side of the operation

Table 4 :

 4 Number of patients and percentage in each Engel Class, whole sample, tumours

	FCD and vascular lesions

Table 5 : univariate and multivariate analysis showing the significance, hazard ratio and confidence intervals of the variable related to the outcome

 5 

	Univariate	Sig.	HR	95.0% CI	
	Age at epilepsy onset	0.039	31.492	1.182	838.788
	Epilepsy duration	0.004	0.205	0.069	0.603
	Age at epilepsy surgery	0.003	4.862	1.700	13.900
	Extra-regional spike	0.016	0.192	0.036	1.01
	Ipsilateral spike	0.07	0.067	0.007	0.606
	Visual aura	0.025	9.134	2.262	36.887
	Somatosensory aura	0.000	7.149	1.065	46.216
	GTCS	0.027	0.141	0.025	0.804
	Preoperative MRI	0.001	0.24	0.064	0.891
	Invasive	0.013	15.46	1.795	133.162
	Resection area	0.000	3.38	1.64	5.24
	Tumour	0.00	0.18	0.000	0.41
	FCD	0.00	0.377579	0.000	0.71
	Postoperative MRI	0.000	3.556	1.385	9.152
	EEG 2 years postoperative	0.008	2.22	0.6	7.20
	EEG 6 months postoperative	0.019	1.5	0.4	5.38
	Multivariate analysis (short-term)			

developed permanent pareses, and one patient had a visual field defect. Four patients developed transient pareses which could be successfully treated. Two patients developed subdural haematomas which were resolved conservatively without the need for any surgical interference. One patient developed postoperative wound infection and one patient developed facial paralysis. Moreover, 4 patients had contralateral sensory deficits; all of them had resections involving parietal structures.