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Long-Term Outcomes of Anterior Temporal Lobectomy in 
Adults with Temporal Lobe Epilepsy: A Comprehensive 
Analysis of a 20-Year, 168-Patient Cohort

ABSTRACT

AIM: To evaluate the long-term clinical outcomes and histopathological classifications of anterior temporal lobectomy in adult 
patients with mesial temporal lobe epilepsy (TLE) associated with hippocampal sclerosis. 
MATERIAL and METHODS: This was a retrospective study of 168 adult patients diagnosed with drug-resistant mesial temporal lobe 
epilepsy who underwent resection surgery and were histopathologically confirmed to have hippocampal sclerosis between 2006 and 
2025. Preoperative evaluations included video-EEG, high-resolution brain Magnetic Resonance Imaging, neuropsychological tests, 
and PET-CT. Postoperative outcomes were assessed using the Engel classification. The impact of demographic characteristics, age 
at epilepsy onset, epilepsy duration, initial precipitating injury, family history, histopathological findings, and diagnostic evaluations 
on long-term seizure outcomes was evaluated using Kaplan-Meier and multivariate analyses.
RESULTS: Among the 168 patients included in the study, 95.2% achieved Engel Class I seizure freedom in the first year, with a long-
term seizure freedom rate of 85.1%. The mean follow-up duration was 117.74 months. Histopathological evaluations revealed that 
HS-ILAE Type 1 was the most common histopathological classification, (73.8%). Longer preoperative epilepsy duration (p=0.009) 
and positive family history were risk factors for seizure recurrence (p=0.021). There was no significant association between 
histopathological classification and seizure control (p>0.05).
CONCLUSION: Anterior temporal lobectomy are effective surgical options for achieving high rates of seizure freedom in patients 
with mesial TLE associated with hippocampal sclerosis. Longer preoperative epilepsy duration and a positive family history were 
identified as negative prognostic factors for seizure recurrence. This study makes a significant contribution to the literature, with 
long-term outcomes of these procedures in a large cohort of adult patients with TLE.
KEYWORDS: Hippocampal sclerosis, Temporal lobe epilepsy, Anterior temporal lobectomy, Amygdalohippocampectomy, Engel 
classification, Histopathological classification, Outcome
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█   INTRODUCTION 

Epilepsy is a common neurological disorder affecting 
approximately 1% of the global population, impacting 
millions of individuals worldwide (47). The quality of life 

of individuals with epilepsy is significantly compromised, not 
only by seizures but also by the profound social, economic, and 
psychological consequences of the condition. Despite being a 
treatable disorder, a substantial proportion of individuals with 
epilepsy lack access to appropriate treatment, a phenomenon 
referred to as the “treatment gap.” This disparity is particularly 
pronounced in developing countries, where the treatment gap 
can reach as high as 75%. In the United States, approximately 
1% of surgical candidates are able to access specialized 
epilepsy centers (35).

Approximately 20%-30% of epilepsy cases continue to 
experience seizures despite receiving antiepileptic treatment, 
including appropriate doses and durations (40). These patients 
are classified as having drug-resistant epilepsy (DRE), making 
them ideal candidates for epilepsy surgery. The management 
of DRE poses a significant challenge, and for this subset of 
patients, surgical intervention, particularly resective surgery, 
has emerged as an effective method for achieving seizure 
control.

Temporal lobe epilepsy (TLE) accounts for a substantial portion 
of DRE cases and is among the subgroups most responsive 
to surgical intervention. Notably, hippocampal sclerosis is 
identified as the primary histopathological cause in nearly 80% 
of TLE cases, often considered the hallmark of DRE (1,5,12). 
Characterized by neuronal loss and gliosis, predominantly in 
the CA1 and CA4 regions, hippocampal sclerosis remains a 
complex condition with pathophysiological mechanisms that 
are not yet fully elucidated (2,5). Various factors have been 
implicated in its development, including febrile convulsions, 
head trauma, central nervous system infections, and genetic 
predisposition (6,50).

Epilepsy surgery has emerged as an effective treatment mo-
dality for achieving seizure control, particularly in patients with 
drug-resistant TLE. Surgical procedures commonly employed 
in this patient population include anterior temporal lobectomy 
and selective amygdalohippocampectomy (16,38,39). Sur-
gical intervention can achieve complete seizure freedom in 
48% -84% of patients, depending on the duration of follow 
up (15,28,43,45).

The aim of this study was to evaluate the long-term clinical 
outcomes and histopathological classifications of anterior 
temporal lobectomy in adult patients with TLE caused by hip-
pocampal sclerosis, with a follow up period spanning nearly 
two decades. Additionally, the study examined the impact of 
preoperative evaluation processes, the prognostic signifi-

cance of histopathological classifications on surgical success, 
and the insights gained from surgical experience.

█   MATERIAL and METHODS
Patient Selection and Data Collection

This study was conducted with the approval of the Basaksehir 
Cam and Sakura City Hospital Ethics Committee under 
decision number 2025-67. This study includes adult patients 
diagnosed with drug-resistant mesial temporal lobe epilepsy 
who underwent resection surgery at Basaksehir Cam and 
Sakura City Hospital and Bakirkoy Prof. Dr. Mazhar Osman 
Training and Research Hospital for Psychiatry, Neurology and 
Neurosurgery and were histopathologically confirmed to have 
hippocampal sclerosis between 2006 and 2025. A total of 179 
patients who underwent anterior temporal lobectomy were 
initially included. Eight patients were excluded due to a lack 
of regular follow-up, and three patients were excluded due 
to death from non-epilepsy-related causes. The most recent 
status of all patients was verified through teleconferencing.

All patients underwent a comprehensive preoperative eval-
uation conducted by an experienced local epilepsy surgery 
council, comprising epileptologists, neurosurgeons, and neu-
ropsychologists. DRE was defined as the persistence of sei-
zures for ≥2 years despite the use of at least two antiepileptic 
drugs at tolerable doses and appropriate durations. Detailed 
medical histories were obtained from all patients, investigating 
potential risk factors for hippocampal sclerosis, such as trau-
ma, febrile convulsions, family history, central nervous system 
malignancies, and infections.

The comprehensive preoperative evaluation included inter-
ictal electroencephalography (EEG), video-EEG monitoring 
with scalp electrodes, formal neuropsychological testing, and 
high-resolution magnetic resonance imaging (MRI) performed 
under an epilepsy protocol. Additional diagnostic modalities 
such as Wada testing, magnetic resonance spectroscopy, and 
positron emission tomography (PET), were employed in se-
lected cases. Patients exhibiting a single seizure semiology, 
corroborated by clinical and electrophysiological recordings 
from video-EEG and other noninvasive tests, were considered 
suitable candidates for surgery, provided that these findings 
converged to lateralize the hypothesized epileptogenic zone. 
All patients underwent with high-resolution brain MRI using 
1.5- or 3-Tesla devices, adhering to epilepsy-specific imaging 
protocols. The diagnosis of hippocampal sclerosis was con-
firmed through qualitative MRI assessments performed by the 
epilepsy surgery team. Hippocampal volume was assessed 
using T1-weighted sequences, while T2 and FLAIR sequences 
were examined for increased signal intensity. A standardized 
neuropsychological test battery was administered preopera-

ABBREVIATIONS: EEG: Electroencephalography, MRI: Magnetic resonance imaging, PET: Positron emission tomograp-
hy, CT: Computed tomography, NPT: Neuropsychological testing, DRE: Drug-resistant epilepsy, TLE: Temporal lobe epilepsy,                                     
HS: Hippocampal sclerosis, ILAE: International league against epilepsy, FCD: Focal cortical dysplasia, SD: Standard deviation, 
SAH: Subarachnoid hemorrhage, WAIS: Wechsler adult intelligence scale, WMS: Wechsler memory scale, MRS: Magnetic reso-
nance spectroscopy
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tively and repeated one year after surgery. This included the 
Wechsler Adult Intelligence Scale intelligence test, Edinburgh 
Handedness Inventory, digit span memory test, verbal mem-
ory processing test, Wechsler Memory Scale (WMS) story 
learning test, WMS visual memory subtest, and frontal func-
tion assessments including the Wisconsin Card Sorting Test, 
Stroop test, and verbal fluency test. Furthermore, left hemi-
sphere functions were evaluated through language assess-
ments and visuospatial skills testing using the Benton Facial 
Recognition Test and Line Orientation Test. Postoperative fol-
low-up evaluations were conducted in the first month, third 
month, sixth month, first year, and annually thereafter. During 
these follow-ups, epileptologists were primarily responsible 
for adjusting or discontinuing antiepileptic medications as 
necessary.

Histopathological classification was performed adhering 
to the criteria outlined in the 2013 International League 
Against Epilepsy (ILAE) Commission consensus report. To 
ensure consistency, specimens from patients diagnosed with 
hippocampal sclerosis before 2013 were retrospectively re-
evaluated and classified based on these criteria. Hippocampal 
sclerosis with widespread neuronal loss and gliosis across all 
regions, with predominant involvement of the CA1 and CA4 
segments, was classified as HS-ILAE Type 1. Cases exhibiting 
predominant neuronal loss in the CA1 region were classified 
as HS-ILAE Type 2, whereas those with predominant CA4 
involvement were classified as HS-ILAE Type 3. Patients with 
coexisting focal cortical dysplasia were classified as FCD-3A, 
and cases showing reactive gliosis without accompanying 
neuronal loss were categorized as no-HS. Specimens that 
could not be excised en bloc during surgery were classified 
as fragmented-HS (4).

Postoperative evaluation was conducted using the Engel 
classification system (17), which categorizes patients into 
four distinct classes based on their seizure frequency. Spe-
cifically, Engel Class I indicates complete seizure freedom 
or the presence of only auras; Engel Class II indicates rare 
seizures, occurring only a few times per year; Engel Class III 
indicates a significant reduction in seizure frequency, despite 
the persistence of seizures; and Engel Class IV indicates sei-
zures that are unchanged or worse following surgery. Seizures 
occurring within the first postoperative month were excluded 
from the analysis, as they may be attributed to the early re-
covery process or intraoperative exposure to blood products. 
Demographic and clinical variables, preoperative findings, 
histopathological classifications, and early postoperative out-
comes were subjected to statistical analyses to identify prog-
nostic factors predictive of surgical success. In this study, 
only patients classified as Engel Class I were considered sei-
zure-free.

Statistical Analysis

Statistical analyses were performed using SPSS version 22, 
while Kaplan-Meier survival analysis was conducted using 
Python-based statistical libraries. Continuous variables were 
presented as mean ± standard deviation, while categorical 
variables were presented as frequencies and percentages. 
Chi-square tests were utilized to evaluate the associations 

between pathological classifications (ILAE) and clinical-
demographic variables. Differences between continuous 
variables and ILAE pathological classifications were assessed 
using parametric methods for independent groups. Epilepsy 
duration was defined as the number of years from seizure 
onset to the time of surgery. Patients were divided into groups 
based on the epilepsy duration (0–10 years, 11–20 years, 
21–30 years, and >30 years) to analyze its association with 
ILAE pathological classifications. Similarly, epilepsy onset age 
was categorized into four groups: <5 years, 5–12 years, 13–18 
years, and >18 years. The association between onset age and 
ILAE classification was evaluated using the chi-square test. 
The normality of continuous variables was assessed using the 
Shapiro-Wilk test.

Seizure control probabilities over time were calculated using 
Kaplan–Meier survival analysis, and between-group differenc-
es were assessed for statistical significance using the log-rank 
test. The distribution of patients and seizure recurrence over 
time intervals was analyzed using categorical classifications, 
with results presented as percentages.

Additionally, the frequency of postoperative complications 
was analyzed, and their clinical management was described 
in detail. Multivariate analyses were performed to identify 
independent prognostic factors influencing surgical outcomes. 
A significance threshold of p<0.05 was applied for all statistical 
evaluations.

█   RESULTS
A total of 168 patients (58.9% female and 41.1% male; mean 
age: 31.1 years) were included in the study, with a mean 
postoperative follow-up duration of 117.74 months. The mean 
age at seizure onset was 13.6 years, and the mean epilepsy 
duration was 17.6 years. Regarding medical history, 47.6% of 
patients had a history of febrile convulsions, 25.6% reported 
head trauma, 8.9% had a history of central nervous system 
infections, 0.6% had central nervous system malignancies, 
and 17.9% had a family history of epilepsy.

In terms of laterality, 45.8% of patients (n=77) underwent sur-
gery on the right side and 54.2% (n=91) underwent surgery 
on the left side. Preoperative MRI examinations were con-
ducted for all patients, revealing right hippocampal sclerosis 
in 44% (n=74), left hippocampal sclerosis in 52.4% (n=88), 
normal findings in 3% (n=5), and bilateral findings in 0.6% 
(n=1). Video-EEG monitoring was also performed on all pa-
tients, demonstrating epileptic activity in the right hemisphere 
in 45.2% (n=76), in the left hemisphere in 54.2% (n=91), and 
bilaterally in 0.6% (n=1). Neuropsychological tests (NPT) were 
conducted on 165 patients revealing right-sided dysfunction 
in 35.2% (n=58), left-sided dysfunction in 40.6% (n=67), nor-
mal findings in 6% (n=10), and bilateral dysfunction in 18.2% 
(n=30). Interictal PET was performed on 96 patients, revealing 
hypometabolism in the right mesial temporal region in 40.6%, 
the left mesial temporal region in 55.2%, and normal findings 
in 4.2%. The concordance rate between MRI and Video-EEG 
lateralization was 94.64% (n=159). Among these, 64.29% of 
patients (n=108) showed concordance between MRI, Vid-
eo-EEG, and NPT lateralization, while 33.33% (n=56) exhibit-
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ed concordance across MRI, Video-EEG, NPT, and PET find-
ings (Table I). Postoperative complications occurred in 4.76% 
of patients. One patient required a second surgery the day 
after the initial operation to remove a retained surgical pad; 
one patient developed a subcutaneous infection that was suc-
cessfully treated with wound debridement and antibiotic ther-
apy; one patient underwent epidural hematoma drainage on 
the evening of surgery and recovered without sequelae. Other 
complications included otorrhea caused by surgical trauma 
to the external auditory canal, which resolved with medical 
treatment, and a subarachnoid hemorrhage (SAH) that healed 
without sequelae under clinical observation. Additionally, one 
patient developed foot drop of unknown etiology, which im-
proved with physiotherapy, and another patient experienced 
carbamazepine-induced hyponatremia that resolved with 
medical treatment and medication change. Lastly, one patient 
underwent surgery two weeks postoperatively due to a sus-
pected intracranial abscess caused by a cystic lesion; howev-
er, no abscess was found, and the patient was placed under 
follow-up.

Prognostic Variables

At the 1-year follow-up, 95.2% of patients were classified 
as Engel Class I, indicating complete seizure freedom or the 
presence of auras. Additionally, 1.8% of patients were classi-
fied as Engel Class II, 1.2% as Engel Class III, and 1.8% as 
Engel Class IV. In the long-term follow-up, 85.1% of patients 
maintained their Engel Class I status, while 10.7% were clas-
sified as Engel Class II, 3.6% as Engel Class III, and 0.6% as 
Engel Class IV (Figure 1). No statistically significant relation-

Figure 1: This figure illustrates the distribution of Engel scores at the 1-year follow-up and the long-term follow-up. The scores are 
categorized to evaluate seizure outcomes over time, providing a visual comparison of the immediate and sustained effects of the 
intervention. The chart highlights the proportion of patients achieving favorable seizure control (Engel Class I) and those with less optimal 
outcomes (Engel Classes II-IV) in both time frames.

Table I: Clinical and Demographic Summary

Characteristic Value

Age (Mean ± SD) (years) 31.1 ± 9.2

Gender; M, F (%) 41.1, 58.9

Epilepsy Onset Age (Mean ± SD) (years) 13.6 ± 9

Epilepsy Duration (Mean ± SD) (years) 17.6 ± 9.9

Follow-Up Duration (Mean ± SD) (months) 117.74 ± 64.99

Febrile Seizures (n) 80

Trauma (n) 43

Infection (n) 15

Malignancy (n) 1

Family History (n) 30

MTS Side [R; L (%)] 45.8; 54.2

MR Lateralization [(R; L; N; B (%)] 44.0; 52.4; 3.0; 0.6

Video EEG Lateralization [R; L; B (%)] 45.2; 54.2; 0.6

PET Lateralization [R; L; N (%)] 40.6; 55.2; 4.2

NPT Lateralization [R; L; N; B (%)] 35.2; 40.6; 6; 18.2
R: Right, L: Left, B: Bilateral, N: Normal, SD: Standard deviation, EEG: 
Electroencephalography, MRI: Magnetic resonance imaging, PET: 
Positron emission tomography, NPT: Neuropsychological testing, M: 
male, F: female.
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showed no statistically significant effect of age (p=0.061). Ad-
ditionally, no significant association was observed between 
sex and seizure recurrence (p=0.221).

Analysis of the relationship between epilepsy onset age and 
seizure recurrence revealed no significant difference between 
early- and late-onset (p=0.717). However, analysis of epilepsy 
duration revealed a significant association between seizure 
recurrence and preoperative epilepsy duration (p=0.009). 
Patients with a longer duration of DRE before surgery had 

ship was found between early or long-term Engel scores and 
any of the demographic or clinical variables analyzed.

A total of 26 patients (15.5%) experienced seizure recurrence 
or incomplete seizure control (Engel Classes II-IV). The aver-
age time to seizure recurrence after surgery was 27.9 months. 
Notably, 11.3% of patients who were seizure-free during the 
first year postoperatively experienced recurrence afterward 
(Figure 2). The relationship between age and seizure recur-
rence was evaluated using logistic regression analysis, which 

Figure 2: This composite figure combines two graphical representations related to seizure outcomes and patient follow-up. A) Kaplan-
Meier Curve: This panel illustrates the seizure-free probability over time following surgical intervention. The x-axis represents the months 
since surgery, and the y-axis indicates the probability of remaining seizure-free. The stepwise declines in the curve reflect the occurrence 
of seizure recurrence events, providing a temporal overview of long-term seizure control among patients. B) Patient Distribution by Time 
Intervals: This panel displays the percentage distribution of patients across follow-up intervals. The x-axis categorizes patients into time 
intervals (in months), while the y-axis shows the proportion of the total patient population. 

A

B
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common in right-sided MTS. No significant associations were 
identified between initial precipitating injuries (e.g., febrile sei-
zures, trauma, infections, malignancies, or family history) and 
ILAE pathological classifications (p>0.05). Furthermore, ILAE 
pathological classifications showed no significant association 
with postoperative seizure freedom (p=0.166) (Table II).

█   DISCUSSION
This study evaluated the long-term clinical outcomes and his-
topathological classifications of anterior temporal lobectomy 
in patients with TLE caused by hippocampal sclerosis. With a 
follow-up period of approximately 20 years and a large cohort 
of 168 patients, our study provides a robust and comprehen-
sive dataset that surpasses similar studies in the literature. All 
surgeries were performed by the same surgical team, ensuring 
a homogenous patient group. This study offers an extensive 
evaluation of long-term follow-up results, epilepsy-related 
factors, surgical nuances, and histopathological findings.

In our study, 95.1% of patients achieved Engel Class I seizure 
freedom (complete seizure freedom) at the 1-year follow-up, 
and this rate was maintained at 85.2% in the long-term fol-
low-up. In a meta-analysis of randomized controlled trials by 
Lee et al., the average rate of complete seizure freedom fol-
lowing surgery for adult TLE was 72.4% (29). Studies con-
ducted independently of surgical technique have reported that 
patients undergoing surgery for hippocampal sclerosis-asso-
ciated TLE, a more homogenous subgroup, achieved seizure 
freedom rates of 86-90% during the first two years of follow-up 
(13,33,37,44,45). However, these rates decline to 62-83% 
in follow-ups exceeding five years (13,24,32,51). Our results 
exceed the rates reported in previous studies. The superior 
seizure control rates in our study may be attributed to several 
factors. A meta-analysis by McIntosh et al. revealed worse 
outcomes in series that included cases without radiological or 
histopathological lesions (33). In our cohort, all patients had 
histopathological confirmation of hippocampal sclerosis, and 

significantly lower postoperative seizure freedom rates. There 
was no significant association between a history of febrile 
convulsions, infections, trauma, or malignancy and seizure 
recurrence. However, family history was a significant risk factor 
for seizure recurrence (p=0.021). Concordance between MRI, 
video-EEG, PET, and NPT lateralization findings regarding 
hippocampal sclerosis showed no significant association 
with seizure recurrence (p=0.327). Concordance between 
these diagnostic modalities did not appear to influence 
postoperative seizure control outcomes.

Histopathological Evaluation

Histopathological classification of hippocampal sclerosis re-
vealed that the majority of patients were categorized as HS-
ILAE Type 1 (73.8%), followed by HS-ILAE Type 2 (17.3%) 
and Fragmented-HS (7.1%). HS-ILAE Type 3 (1.8%) was the 
least common classification. This classification was based on 
the criteria outlined in the ILAE report. Dual pathology was 
most frequently observed as FCD-3A, occurring in 3.57% of 
patients. Additionally, three patients (1.79%) were diagnosed 
with ganglioglioma, and one patient (0.60%) had low-grade 
astrocytoma in the neocortical resection specimen alongside 
hippocampal sclerosis. Analysis of HS-ILAE classifications 
by age group revealed that HS-ILAE Type 1 was the most 
prevalent classification across all age groups. Notably, no 
significant relationship was found between age groups and 
ILAE classifications (p=0.843). Similarly, sex showed no sig-
nification association with ILAE classifications (p=0.071). Ad-
ditionally, the relationship between epilepsy onset age and 
ILAE classifications was not statistically significant (p=0.435). 
However, epilepsy duration showed a significant association 
with HS-ILAE classifications (p=0.044), with HS-ILAE Type 1 
being more commonly observed in patients with longer ep-
ilepsy duration. An analysis of the relationship between the 
side of mesial temporal sclerosis (MTS) and ILAE classifica-
tions revealed a borderline significant association (p=0.054). 
Notably, HS-ILAE Type 1 was more frequently observed in 
patients with left-sided MTS, while HS-ILAE Type 2 was more 

Table II: Clinical and Demographic Characteristics by ILAE Pathology Types

HS-ILAE Type 1 HS-ILAE Type 2 HS-ILAE Type 3 Fragmented-HS

Age (Mean, SD) (years) 31.05 (9.63) 30.93 (8.06) 34.33 (9.87) 31.92 (8.36)

Gender; F, M (%) 60.0; 40.0 69.0; 30.0 0.0; 100.0 42.0; 58.0

Epilepsy Onset Age (Mean, SD) (years) 12.76 (8.50) 17.24 (9.99) 11.67 (8.08) 13.42 (9.95)

Epilepsy Duration (Mean, SD) (years) 18.31 (9.91) 13.69 (9.52) 22.67 (17.24) 18.42 (7.45)

Febrile (%) 51.61 34.48 66.67 33.33

Trauma (%) 28.23 20.69 0.00 16.67

Infection (%) 8.06 6.90 0.00 25.00

Malignancy (%) 0.81 0.00 0.00 0.00

Family History (%) 17.74 20.69 33.33 8.33

MTS Side L; R (%) 57; 43 34; 66 100; 0 58; 42

R: Right, L: Left, SD: Standard Deviation, HS-ILAE: International League Against Epilepsy classification system for hippocampal sclerosis.
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research incorporating genetic evaluations is required to ad-
dress this question. There is a consensus that age, epilepsy 
onset age, sex, and the side of resection do not significantly 
influence surgical outcomes (31,34,48,53). In our series, we 
observed no significant relationship between initial precipitat-
ing injuries (including febrile convulsions, central nervous sys-
tem infections, malignancies, and head trauma) and surgical 
outcomes. This finding appears consistent with the existing 
literature (28). However, some studies have reported an asso-
ciation between prolonged febrile convulsions and favorable 
outcomes (33,48).

Another focus of our study was to investigate the etiological 
and prognostic implications of the histopathological hippo-
campal sclerosis classification proposed by the ILAE in 2013 
(4). Given the relatively recent introduction of this classifica-
tion system, long-term follow-up studies incorporating this 
framework are scarce in the literature. The re-evaluation and 
reclassification of previously collected surgical specimens ac-
cording to the ILAE criteria enabled us to conduct these as-
sessments. Consistent with existing literature, HS-ILAE Type 1 
was the most common histopathological subtype identified in 
our cohort (21,23,46). Our study found no significant associa-
tion between histopathological subtypes and factors such as 
age, sex, or initial precipitating injury. This finding aligns with 
some previous studies (9,21). However, other studies have 
identified associations between specific events, such as ear-
ly-onset febrile seizures, and histopathological subtypes (36). 
In patients with a longer epilepsy duration, HS-ILAE Type 1 
was more frequently observed. This finding remains contro-
versial. Na et al. attributed this association to the vulnerability 
of the CA1 subfield (36). Prolonged epilepsy is expected to 
cause widespread neuronal loss across all Cornu Ammonis 
regions, a finding supported by some studies but refuted by 
others (8). Finally, our study found no significant association 
between histopathological subtypes and surgical outcomes. 
This topic remains contentious, with most studies failing to 
detect a strong correlation between subtypes and outcomes. 
However, some studies suggest that Type 1 may be associat-
ed with better seizure control (3,11,21,36). More robust stud-
ies with homogenous datasets are required to validate these 
findings.

Limitations

Some limitations of this study should be considered while 
interpreting the findings. First, its retrospective design inher-
ently introduces methodological constraints in data collection 
and evaluation. Additionally, the relationship between seizure 
types, genetics, and surgical outcomes was not explored. 
Moreover, psychiatric and cognitive outcomes were beyond 
the scope of this research.

Furthermore, electrophysiological evaluations were limited 
to non-invasive methods, and only cases that did not require 
invasive electrophysiology were included, focusing on safer 
patients. This approach reduced the opportunity to evaluate 
outcomes in more complex cases. Although no patients in our 
series underwent invasive EEG evaluations, such cases are not 
uncommon among drug-resistant epilepsy populations. The 
lack of detailed presentation of electrophysiological findings 

97% had corresponding findings on MRI. Additionally, all cas-
es in our series exhibited focal semiological and electrophys-
iological findings pointing to the hypothesized epileptogenic 
side. In the study by Siegel et al., focal epileptiform activity 
concordant with MRI-detected lesions was a predictor of fa-
vorable prognosis (41). Although not statistically significant, 
the large proportion of patients in our series with concordant 
radiological, electrophysiological, and neuropsychological 
findings suggesting the same epileptogenic focus likely con-
tributed to the favorable outcomes. Similar concordance-re-
lated findings have been linked to good seizure control in pre-
vious studies (16,22). Lastly, increasing surgical experience 
appears to play a critical role in improving outcomes. In our 
earlier series with less experience, Engel Class I seizure free-
dom rates were 84% at 1 year and 68.8% at 5 years (49). Over 
the past 15 years, advances in patient selection and surgical 
expertise have likely contributed to the improved outcomes 
observed. Although anterior temporal lobectomy are well-es-
tablished procedures, attaining consistent and safe surgical 
outcomes necessitates navigating an adequate learning curve 
(20,42). Mastery of anatomical knowledge, refined subpial 
dissection techniques, and precise resection boundaries sig-
nificantly enhance surgical success with growing experience. 
Consistent with this, previous studies have demonstrated that 
total or extended resections can effectively achieve better sei-
zure control, highlighting the importance of surgical precision 
and expertise in optimizing patient outcomes (10,18,53).

Studies have consistently shown that the majority of seizure 
recurrences occur within the first two years after surgery 
(7,27,45). For instance, Yoon et al. reported that 17% of pa-
tients who were seizure-free in the first year experienced re-
currence within five years, and 30% experienced recurrence 
within ten years. Similarly, another study found a 14% recur-
rence rate within the first five years (33,52). In the present 
study, 15.5% of patients who achieved seizure freedom in 
the first year experienced seizure recurrence, with an average 
time to recurrence of 27.9 months. After the fifth year, the sei-
zure recurrence rate significantly declined (Figure 2), aligning 
with the trends observed in the literature. Of note, all patients 
who experienced seizure recurrence after the first year were 
classified as Engel Class II or III, implying that their seizure 
frequency remained significantly reduced compared to the 
preoperative period (Figure 1).

In our series, the risk factors for seizure recurrence included 
a longer preoperative epilepsy duration and a family history 
of epilepsy. There is no clear consensus on the relationship 
between epilepsy duration and seizure recurrence in the liter-
ature. While some studies have reported a similar association, 
others have found no significant relationship (14,17,19,28). 
Prolonged epilepsy duration may promote the development 
of secondary epileptic foci, thereby increasing the risk of re-
currence (26). Long-standing epilepsy has been shown to 
cause structural changes, such as bilateral hippocampal vol-
ume reduction and altered glucose metabolism (29). poten-
tially triggering ipsilateral or contralateral epileptogenesis (25).  
However, no previous studies have established a clear link be-
tween a family history of epilepsy and seizure recurrence. This 
may be related to the genetic basis of familial epilepsy. Further 
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also restricted the ability to investigate potential correlations 
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comprehensive evaluation processes. Future studies address-
ing these limitations can yield more robust findings.

█   CONCLUSION
This study comprehensively evaluated long-term clinical 
outcomes and histopathological classifications of anterior 
temporal lobectomy in adult patients with TLE caused by 
hippocampal sclerosis. With an extended follow-up period 
of nearly 20 years and a large, homogenous cohort of 168 
patients, our study provides a significant reference in the field 
of epilepsy surgery. A notable strength of our research is its 
multifaceted approach to assessing DRE in adult patients, 
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to postoperative outcomes. The study also presents an in-
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In conclusion, our study highlights the importance of evaluat-
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formed patient selection and the development of tailored sur-
gical strategies in epilepsy surgery. Future studies with more 
homogeneous datasets are necessary to validate these find-
ings and further refine the understanding of the complex re-
lationships between histopathological classifications, clinical 
outcomes, and surgical success.
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