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Abstract. The aim of this study was to evaluate the predictive
value of prognostic factors for the surgical outcome of patients
with mesial temporal lobe epilepsy (MTLE) using Engel
seizure classification. The clinical data of 121 patients with
MTLE who underwent anterior temporal lobectomy (ATL)
and received a l-year minimum follow-up were collected
between January 2005 and December 2008. Patients were
divided into seizure and seizure-free groups according to the
Engel seizure classification. Univariate analysis and multi-
variate logistic regression analysis were used to analyze the
potential predictive and prognostic factors, including medical
history, clinical features of seizures, magnetic resonance
imaging (MRI) and video-electroencephalogram (EEG)
monitoring results. Univariate analysis indicated no statisti-
cally significant differences in gender, age at seizure onset, age
at surgery, history of traumatic brain injury, perinatal anoxia,
intracranial infection, family history of seizure, auras or site
of surgery between the two groups; however, significant differ-
ences were detected in pre-surgical seizure duration, history
of febrile seizures, seizure types, MRI and video-EEG results.
Multivariate logistic regression analysis demonstrated that a
pre-surgical seizure duration of <10 years, history of positive
febrile seizures, simple complex partial seizure, positive MRI
results and unilateral local video-EEG spikes may be consid-
ered as predictors of a good prognosis. These results indicate
that remission may be achieved in patients with MTLE via
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the collection of accurate clinical information and adequate
pre-surgical evaluation.

Introduction

Mesial temporal lobe epilepsy (MTLE) is the most common
type of medically refractory epilepsy syndrome in adolescents
and adults. MTLE usually presents at the inner aspect of the
temporal lobe, and typically affects the hippocampus, parahip-
pocampal gyrus and amygdala (1,2). The pathophysiological
substrate of this disease is usually hippocampal sclerosis
(HS) (3). However, certain cases of MTLE present without
the typical changes of mesial temporal sclerosis or other
abnormalities on magnetic resonance imaging (MRI) scans
(MRI-negative), and the seizure outcome is poor (4). Previous
studies have demonstrated that surgery is a more effective
therapeutic approach for epilepsy compared with anti-epileptic
drugs (AEDs) in the majority of patients with MTLE (5-7). For
this reason, certain scholars consider surgery to be the first
choice of treatment for MTLE. Anterior temporal lobectomy
(ATL) is the most commonly used surgical technique for
treating MTLE. Mclntosh ef al (6) provided a systematic
review summarizing 126 articles published between 1991 and
2001, and demonstrated that 60-70% of patients with MTLE
were free of seizures following ATL surgery. However, the
remaining ~30% of patients continue to experience seizures
to a certain extent, the cause of which remains unclear. The
primary goal of epilepsy surgery is to achieve the long-term
prevention of seizures. However, numerous studies have
reported that the long-term prognosis is relatively poor
compared with the short-term prognosis (6-15). The causes for
long-term worsening of the surgical outcome are also unknown
and the predictive factors of short-term and long-term prog-
nosis may differ.

Therefore, it is crucial to investigate the predictive indi-
cators of long-term outcome in patients with MTLE, which
may improve general understanding of the causes of surgical
failure. However, few studies have evaluated the influence of
pre-surgical factors including medical history, clinical features
of seizures, MRI and video-electroencephalography (EEG)
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monitoring results on the efficacy of epilepsy surgery, particu-
larly on the long-term prevention of seizures. Accordingly,
it is necessary to understand how to predict the prognosis
from pre-surgical factors and select patients for surgery in
order to improve the seizure-free rate in patients with MTLE.
Therefore, in the present study, the clinical data of 121 patients
with MTLE who underwent an ATL was analyzed, with at
least 1 year of follow-up. Patients were allocated into different
groups according to Engel seizure classification in order to
evaluate the surgical results in terms of seizure outcomes,
and to further analyze the potential value of predictive factors
associated with long-term efficacy.

Subjects and methods

Subjects and inclusion criteria. A total of 162 patients with
medically refractory temporal epilepsy syndrome that under-
went ATL in Tiantan Hospital (Beijing, China) were recruited
between January 2005 and December 2008. The inclusion
criteria were as follows: i) All patients presented the clinical
characteristics of MTLE for >1 year and had adequate trial of
at =3 first-line antiepileptic drugs for >2 years, but continued
to suffer from seizures; ii) continuous non-invasive 32-channel
video scalp EEG monitoring (including sphenoidal electrodes
to determine ictal and interictal focal activity for =7 days)
supported the characteristics of MTLE; iii) MRI (1.5T scan-
ners) and/or histopathological findings were characteristic
of HS. The histopathological findings associated with HS
were neuronal loss and glial proliferation in the hippocampal
subfields CA1 and CA3 or in the dentate gyrus (16-18). The
MRI findings associated with HS were decreased hippo-
campal volume secondary to neuronal loss, and increased
hippocampal T2 signal secondary to gliosis (16-18). This study
was supported by the ethics committee of Tsinghua University
(Beijing, China). Informed consent was obtained from the
patients for the use of their data.

Pre-surgical evaluation. The pre-surgical evaluation program
was as follows: 1) Medical histories included perinatal anoxia,
family history of seizure, febrile seizures, intracranial infection
and traumatic brain injurys; ii) clinical data included gender,
pre-surgical duration, auras, age at seizure onset, duration of
seizure, types of seizure, seizure frequency per month prior
to surgery, location of surgery and age at surgery; iii) diag-
nostic examination included MRI and video-EEG via
scalp/sphenoidal electrodes, single photon emission computed
tomography or positron emission tomography or magnetoen-
cephalography of relevant areas of patients.

Surgical procedure. Following an ipsilateral frontotemporal
craniotomy, all patients underwent cerebral cortex and deep
EEG monitoring. The surgical approach adopted ATL during
which the anterior 4-5 cm of the temporal tip for the domi-
nant hemisphere and 5-6 cm for the non-dominant one were
resected, as were the mesial structures including the areas
of amygdala, hippocampus and parahippocampal gyrus. The
extent of resection was adjusted on the basis of intraoperative
electrocorticogram (ECoG) monitoring. All surgeries were
performed by the same neurosurgeon and no patients under-
went a second surgery.
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Figure 1. Representative micrographs of magnetic resonance images showing
hippocampal sclerosis or normal hippocampus. (A) Left hippocampus
appeared atrophied and hyperintense on the T2-weighted images, which was
diagnosed as hippocampal sclerosis (HS). (B) Cortical dysplasia in the left
temporal lobe with left HS. (C) Cortical atrophy in the left temporal lobe with
HS. (D) The temporal horn in the right lateral ventricle was expanded with a
normal hippocampus.

Follow-up. Postoperative follow-up data regarding seizure
outcomes, including clinical auras, seizure frequency and
duration of seizure, were obtained via standardized telephone
interviews performed by one of the authors. Patients were
assigned to outcome classes in relation to seizure control based
on the Engel seizure classification, which was as follows:
Class I, free of disabling seizures; class II, rare disabling
seizures, 'almost seizure-free'; class III, worthwhile improve-
ment; and class IV, no worthwhile improvement.

Data collection and statistical analysis. The pre-surgical
seizure duration was grouped as <10 years and =10 years.
According to the international classification of epileptic
seizures (19), seizure types were divided into simple complex
partial seizures (CPS), frequent CPS and frequent generalized
tonic-clonic seizures (GTCS) based on whether the CPS was
accompanied by GTCS or not. The MRI data were classed as
positive and negative according to whether HS was present
or not (Fig. 1). Patients were further classified as exhibiting
unilateral local lobe, unilateral multi-lobe or bilateral lobe
seizures, based on the characteristics of the video-EEG.

Regarding seizure outcome, patients were divided into
two categories: Seizure-free group (Engel classification, I)
and seizure group (Engel classification, II-IV). Patients with
non-disabling auras, but without seizures, were considered to
be seizure-free. Seizure freedom was defined as those patients
that were seizure-free from the day of surgery to the last
outcome assessment, or were seizure-free for >2-years post
surgery.

An independent sample t-test or Rank sum test was used
to analyze the quantitative variables: Age at seizure onset,
pre-surgical duration, duration of seizure, seizure frequency



Table I. Patient characteristics.

Parameter Value
Gender, M/F 63/58
Follow-up period, years
Mean 3.33+0.89
Range 1-5
Age at seizure onset, years
Mean 16.35+£12.29
Range 4-34
Age at surgery, years
Mean 27.55+11.58
Range 5-54
Pre-surgical seizure duration, years
Mean 10.90+7.50
Range 2-35
History associated with seizure, n (%) 83 (68.6)
Febrile seizures, n (%) 63 (52.1)
Traumatic brain injury, n (%) 19 (15.7)
Intracranial infection, n (%) 7(5.8)
Perinatal anoxia, n (%) 12 (9.9)
Family history of seizures, n (%) 2(1.7)
Surgery location, n (%)

Left side 61 (50.4)
Right side 60 (49.6)
Clinical auras, n (%) 57 (47.1)
Gastric gas 11 (9.1)
Palpitation 13 (10.7)
Headache 7(5.8)
Fear 17 (14.0)
Déja-vu 6 (5.0)
Euphoria 1(0.8)
Sadness 2(1.7)
Automatism, n (%) 53 (43.8)
Oroalimentary 22 (18.2)
Gestural 25 (20.7)
Verbal 6(5.0)

Seizure types, n (%)
Single CPS 30 (24.8)
Frequent CPS 72 (59.5)
Frequent GTCS 19 (15.7)
Video-EEG results, n (%)
Unilateral lobe 90 (74 .4)
Unilateral multi-lobe 17 (14.0)
Bilateral lobes 14 (11.6)
Evidence of HS, n (%)
MRI 101 (83.5)
Histopathology 115 (93.4)

M/F, male/female; CPS, complex partial seizures; GCTS, generalized
tonic-clonic seizures; EEG, electroencephalogram; HS, hippocampal
sclerosis; MRI, magnetic resonance imaging.
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per month prior to surgery and age at surgery. A Pearson's 2,
continuity correction or Fisher's exact test was used to analyze
the following qualitative variables: Gender, presence of auras,
history of perinatal anoxia, family history of seizure, febrile
seizures, intracranial infection and traumatic brain injury,
location of surgery and MRI data. Row x Column (RxC)
contingency table %* and subdivided RxC table independence
tests were used for the analysis of seizure types and distrib-
uting range of spikes in the video-EEG. Backward stepwise
multiple logistic regression analysis was used to assess the
possible predicting factors of prognosis. Using SPSS software,
version 16.0 (SPSS, Inc., Chicago, IL, USA) P<0.017 was
considered to indicate a statistically significant difference in
the subdividing RxC table tests, and P<0.025 was considered
to indicate a statistically significant difference for the other
statistical methods.

Results

Patient characteristics. Among the total of 162 patients with
ATL, 123 (75.9%) exhibited MTLE/HS, 14 (8.6%) gliomas,
4 (2.5%) heterotopic gray matter, 5 (3.1%) cavernous malfor-
mation, 8 (4.9%) cerebral dysgenetic lesions and 8 (4.9%)
arachnoid cysts. A total of 121 patients (98.4%, 63 men and
58 women) among the 123 patients with MTLE/HS were
adequately followed-up. The mean follow-up period was
3.33+0.89 years (range, 1-5 years). The mean patient ages at
seizure onset and at surgery were 16.35+12.29 years (range,
4-34 years) and 27.55+11.58 years (range, 5-54 years), respec-
tively. The mean patient pre-surgical seizure period was
10.90+7.50 years (range, 2-35 years). Among the 121 patients
that received follow-up, 83 cases possessed a history relating
to seizures, including 63 cases with febrile seizures (including
43 simple febrile seizures without secondary diseases, 7 cases
secondary to intracranial infection and 13 cases secondary to
traumatic brain injury), 19 cases with traumatic brain injury,
7 cases with intracranial infection, 12 cases with perinatal
anoxia and 2 cases with a family history of seizures. The
numbers of patients that underwent ATL on the left and right
side were 61 (50.4%) and 60 (49.6%), respectively (Table I).
Among the 57 patients with auras, 11 cases presented with
adverse rising of gastric gas, 13 cases had palpitations, 7 cases
suffered from headache, 17 cases experienced fear, 6 cases had
déja-vu, 1 case experienced euphoria and 2 cases exhibited
sadness, as observed by the doctor. In addition, 53/121 patients
(43.8%) had automatism, including 22 cases of oroalimentary
automatism, 25 cases of gestural automatism and 6 cases
of verbal automatism. With regard to seizures, there were
30 patients (24.8%) with CPS, 72 patients (59.5%) with
frequent CPS and 19 patients (15.7%) with frequent GTCS. The
results of the video-EEG showed that in 90 patients (74.4%)
the unilateral local lobe was involved in the seizure onset,
17 patients (14.0%) had unilateral multi-lobe involvement and
14 patients (11.6%) had bilateral lobe involvement. Among
the 121 patients, 101 cases (83.5%) presented with indications
of HS under MRI examination, and 115 cases (93.4%) had a
diagnosis of HS confirmed by histopathological analysis (the
remaining 6 patients were not available for histopathological
examination but were confirmed to have HS using MRI).
Therefore, all patients received a confirmed diagnosis of HS
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Table II. Year-by-year seizures by Engel class.

Patients, n (%)

Follow-up Class I Classes II-1V
1 year 87/121 (71.9) 34/121 (28.1)
2 years 83/116 (71.6) 33/116 (28.4)
3 years 69/91 (75.8) 22/91 (24.2)
4 years 41/52 (78.8) 11/52 (21.2)
5 years 11/16 (68.8) 5/16 (31.2)
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Figure 2. Patient outcome in the Engel class I (seizure-free) group was
improved compared with that of the class II-IV (seizure) group. Year-by-year
seizure outcomes were analyzed based on Engel's classification during the
5-year follow-up period.

using MRI or histopathological analysis, including 20 patients
in whom MRI did not reveal HS, and 95 patients (78.5%)
in whom HS was confirmed by MRI and histopathological
results (Table I).

Engel classification. In total, 87 patients (71.9%) received
an Engel classification of class I and formed the seizure-free
group. In addition, 3 (2.5%), 18 (14.9%) and 13 patients (10.7%)
were categorized as Engel class II, III and IV, respectively,
and were grouped together as the seizure group. Furthermore,
87/121 (71.9%), 83/116 (71.6%), 69/91 (75.8%), 41/52 (78.8%)
and 11/16 (68.8%) patients satisfied the criteria of Engel Class I
at years 1-5 of follow-up, respectively. Year-by-year seizure
outcomes based on Engel's classification are presented in
Table IT and Fig. 2.

Identification of variables distinguishing between seizure
and seizure-free groups. Univariate analysis indicated no
statistically significant difference between the seizure and
seizure-free groups in gender, age at onset of seizures, age at
surgery, history of traumatic brain injury, perinatal anoxia,
intracranial infection, family history of seizures, presence of
auras and site of surgery. By contrast, significant differences
were detected in pre-surgical duration <10 years, history of
febrile seizures, seizure type, MRI and video-EEG results
between the two groups. The outcomes of analyses between the
seizure-free and seizure groups are presented in Tables III-V.
The Rank sum test indicated no statistically significant
difference between the seizure and seizure-free groups with
regard to duration of seizures and seizure frequency prior
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to surgery. However, the RxC y? test revealed a statistically
significant difference in video-EEG results and seizure types
between the two groups. Furthermore, the subdividing RxC
table test showed that the seizure outcomes for unilateral
local lobe involvement differed in comparison with those for
multiple lobe involvement (including unilateral multi-lobes
and bilateral lobes) and that seizure outcomes involving CPS
differed from those of frequent CPS and frequent GTCS
(Table V).

On the basis of a backward stepwise multiple logistic
regression analysis, the presence of a number of pre-surgical
risk factors, including pre-surgical seizure duration, history
of febrile seizures, seizure types, MRI and video-EEG results
were associated with poor prognosis. However, other factors,
including gender, presence of auras, age at seizure onset, age
at surgery, duration of seizures, seizure frequency per month
prior to surgery, history of perinatal anoxia, intracranial infec-
tion or traumatic brain injury, and a family history of seizure
were not associated with prognosis (Table VI).

Discussion

MTLE is the most common type of temporal lobe epilepsy
(TLE), and surgery is the most effective treatment available
at present for this condition (1,2,5,6,20). Since the causes
of surgical failure are not understood, epilepsy surgery is
underutilized. Surgical approaches include ATL, amygdalo-
hippocampectomy and lesionectomy/corticectomy. Various
alternative methods of resecting MTLE have been discussed
since ATL was first developed by Falconer and Taylor (21).
However, at present ATL remains the predominant surgical
option for MTLE (5-7) and the seizure outcomes following
ATL have been extensively studied (6-8,18). Prognostic factors
for the long-term surgical outcomes of MTLE include early
postoperative seizures (22,23), duration of seizures (24,25),
age at surgery (24-26), history of febrile seizures (11,27),
concordant interictal epileptiform abnormalities (20,28,29)
and GTCS or the presence of status epilepticus prior to
surgery (7,10,29,30). However, there are few systematic studies
regarding the prediction of long-term seizure-free outcome
following ATL. In addition, the previous studies regarding the
surgical outcomes of MTLE are conflicting. The discrepancies
in these predictive factors may be associated with the differ-
ences in the pathological substrates used and methodological
problems of the study population (6,31).

The aim of the present study was to identify prognostic
factors that are able to predict the surgical outcome in
patients with MTLE at 1-5 years after ATL, according to
the well-established Engel classification system. The results
of 121 patients that had undergone a range of pre-surgical
evaluations, including medical history, clinical presentation,
MRI and video-EEG observations, are reported. Among
these patients, 71.9% with MTLE became seizure free and
the remaining 28.1% patients continued to exhibit seizure
symptoms at the first follow-up period, which was consistent
with the results of previous studies (6,7,26). Seizure relief rates
have ranged between 67 and 84% for the surgical treatment
of MTLE in recent studies (6,7,26) with a median rate of
~70% (6). This outcome may further support the use of early
ATL for the treatment of MTLE. However, in the present study,
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Table III. Analysis of identifying variables between seizure-free and seizure groups.

Quantitative variables Seizure-free (n=87) Seizure (n=34) P-value
t-test
Age at surgery (years) 26.97+11.70 29.21+11.81 0.347
Age at onset of seizure (years) 16.44+12.33 16.12+12.37 0.897
Pre-surgical duration (years) 10.39+7.56 11.89+7.61 0.329
Rank sum test
Duration of seizures (sec) 136.67+£170.44 146.67+£218.20 0.908
Seizure frequency (n/month) 23.37+46.34 40.94+83.81 0.935

Quantitative results are expressed as the mean + standard deviation.

Table I'V. Analysis of identifying variables between seizure-free and seizure groups.

Qualitative variables Seizure-free (n=87) Seizure (n=34) P-value
Pre-surgical duration <10 years 41 23 0.042
Age at surgery <14 years 14 3 0.301
Site of surgery (left temporal) 41 20 0.247
Gender (male) 48 15 0.274
MRI (positive) 77 24 0.017
Presence of auras 43 14 0414
Past histories 67 16 0.001
Febrile seizures 58 5 0.001
Traumatic brain injury 13 6 0.713
Perinatal anoxia 9 3 1.000
Family history of seizure 1 1 1.000
Intracranial infection 6 1 0.686
Pearson's ¥ continuity correction of Fisher's exact test was used for statistical analysis. MRI, magnetic resonance imaging.
Table V. Analysis of identifying variables between seizure-free and seizure groups.
Qualitative variables Seizure-free (n=87) Seizure (n=34) P-value
Video-EEG results 0.003
Bilateral lobes 7 7
Unilateral multi-lobes 8 9
Unilateral local lobe 72 18
Seizure types 0.001
Frequent GTCS 7 12
Frequent CPS 57 15
Simple CPS 23 7

RxC contingency tables and y’ tests were used for statistical analysis. EEG, electroencephalogram; GTCS, generalized tonic-clonic seizures;
CPS, complex partial seizures.

the seizure-free rate of the patients had decreased by 5 years  after 5 years cannot be predicted. Furthermore, certain predic-
after surgery and the seizure-free rates >5 years after surgery  tors of the long-term surgical outcomes following ALT for
are unknown. Therefore, the therapeutic efficacy of surgery =~ MTLE may differ from the variables that predict short-term
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Table VI. Backward stepwise multiple logistic regression.

Engel classification

Regression

Parameter coefficient P-value
Pre-surgical seizure 1.100 0.019
duration <10 years

History of febrile seizures 1.755 0.002
Seizure types 1.232 0.017
Video-EEG findings 1.321 0.012
MRI (positive) 1.441 0.005
Constant -7.500 0.001

EEG, electroencephalogram; MRI, magnetic resonance imaging.

outcome. In the present study, univariate and multivariate
analyses indicated that factors including pre-surgical seizure
duration, history of febrile convulsions, seizure types, MRI
and video-EEG results exhibited statistically significant
differences between the seizure and seizure-free group, and
these factors were associated with the surgical outcomes of
the patients.

In the present study, of the 64 patients with a seizure dura-
tion <10 years, 41 (64%) were in the seizure-free group and
23 (36%) were in the seizure-free group. Of the 57 patients
with a pre-surgical seizure duration of =10 years, 46 patients
(80.7%) belonged to the seizure-free group and 11 patients
(19.3%) were in the seizure group. The Pearson's %> test indi-
cated a statistically significant difference in seizure outcome
between the two groups (P=0.042). Backward stepwise logistic
regression further demonstrated that a pre-surgical duration
of <10 years predicted a seizure-free 5-year outcome. In
addition, previous studies have demonstrated that patients
with a longer pre-surgical seizure duration exhibit a poor
outcome, and are more likely to exhibit large epileptogenic
zones and more diffuse lesions, which are difficult to eradicate
with surgery (32,33). On the basis of these observations, it
was hypothesized for the purposes of the present study that
epilepsy duration may be a key predictive factor of long-term
surgical outcome.

In addition, it was observed that a history of febrile seizures
was a predictor for surgical outcome following ALT according
to backward logistic analysis. Among the 121 patients were
followed up, 63 cases (52.1%) had a history of febrile seizures
while 58 (47.9%) had no history of febrile seizures, which is
consistent with a previous study by Pavlidou et al (34), in which
patients with a history of febrile seizures comprised ~40% of
TLE cases, particularly in children aged <4 years (34). Among
the 63 patients with a history of febrile seizures, 58 (92.1%) were
classified as seizure-free, which was significantly different from
the rate among the 58 patients with no history of febrile seizures
(29/58,50.0%). This observation indicates that the structural and
functional anatomy of the brain was altered, becoming more
susceptible to intractability following febrile seizures (11,27,34).

On the basis of univariate and multivariate analysis,
seizure types were found to be associated with long-term
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surgical outcome evaluated <5 years following surgery. A ¥’
test revealed statistically significant differences in seizure
outcome between simple CPS and frequent CPS or frequent
GTCS. Furthermore, it was observed that 19 patients (15.7%)
exhibited frequent GTCS, including 7 patients (36.8%) that had
a good outcome and 12 patients (63.2%) with a poor outcome.
These results indicate that GTCS was associated with a worse
outcome. Theoretically, patients with CPS would be expected
to exhibit an improved outcome compared with patients with
frequent CPS, based on previous studies (13,22). By contrast,
it was observed that 57/72 patients (79.2%) with frequent CPS
were seizure-free, while 23/30 patients (76.7%) with simple
CPS exhibited improved seizure control. This result may
be due to epileptogenic zones in patients with GTCS being
difficult to localize and resect, resulting in the postoperative
formation of a residual epileptogenic area.

With respect to video-EEG results, 72/90 patients (80.0%)
withunilateral local lobe involvement, 8/17 patients (47.1%) with
unilateral multi-lobe involvement and 7/14 patients (50.0%) with
bilateral lobe involvement exhibited a seizure-free outcome.
Furthermore, positive video-EEG results were a predictor of
surgical outcome, which indicates that patients with unilateral
lobe involvement may expect an improved outcome compared
with patients with bilateral lobe involvement. Therefore, the
present study detected a significant predictive contribution of
video-EEG data, particularly in patients with MTLE or with
normal MRI results, which is similar to the findings of previous
studies (7,10,14,32). However, in other studies, discrepancies
between video-EEG and MRI results indicated a poor surgical
outcome, which may be due to the existence of bilateral HS or
multi-lobe foci (16,35).

Finally, 77/101 patients (76.2%) with positive MRI were
seizure-free and 24/101 patients (23.8%) were in the seizure
group, indicating that MRI may be useful for the pre-surgical
evaluation of epilepsy patients. On the basis of multiple
logistic regression analysis, it was determined that the pres-
ence of MRI abnormalities was highly predictive of long-term
patient outcome. Furthermore, various MRI results, particu-
larly the presence of mesial temporal sclerosis, were identified
as predictive of surgical outcomes, which is consistent with
previous studies that reported a poor outcome for patients
that exhibited no signs of MTLE under MRI (33,36-39). In
addition, discrepancies between MRI and histopathological
results regarding MTLE may be due to the fact that current
MRI protocols only provide accurate information in patients
with severe bilateral HS or with a significant difference in the
bilateral hippocampus. Therefore, the majority of patients with
mild unilateral HS and severe contralateral HS are diagnosed
with unilateral HS, while patients with mild bilateral HS
are considered to be normal (31,35). Although these patients
underwent preoperative MRI examinations, for the majority
of patients MRI results were not available for each year during
the follow-up period. Thus, the structural changes occurring
in the brain following surgery are unknown, particularly with
respect to the residual hippocampal tissue following ATL,
which was a common cause of recurrent seizures, and further
studies are required to investigate this in the future.

In the present study, it was demonstrated that the majority
of patients with MTLE may be treated effectively with an
ATL. A number of pre-surgical factors, including pre-surgical



seizure duration, history of febrile convulsion, seizure type,
MRI and video-EEG results may be used as predictors of
surgical outcomes. Thus, postoperative remission may be
achieved in patients with MTLE via the accurate collection
of patient information and adequate pre-surgical evaluation.
Further studies are required that include a larger group of
patients with a longer follow-up period, in order to analyze
the rate of late seizure recurrence after an initial seizure-free
period. In addition, year-by-year MRI examination and
comparisons between MRI and video-EEG results may aid in
ascertaining surgical outcomes.
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