Turk Neurosurg 35(2):321-330, 2025
DOI: 10.5137/1019-5149.JTN.43468-23.3

Original Investigation

Stereotactic and Functional

Received: 15.02.2023
Accepted: 07.08.2024
Published Online: 24.02.2025

>
=
=
o
o
)
4
o
o
&
)
2
o
&
| >
o
z
I
1l
s
-3
=)
2

Analysis of Patients Undergoing Anterior Temporal Lobectomy
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ABSTRACT

AIM: To analyze the epidemiologic, clinical, neuroradiological, and histopathological data of patients who have undergone anterior
temporal lobectomy (ATL) for drug-resistant mesial temporal lobe epilepsy (MTLE).

MATERIAL and METHODS: The study included patients who were diagnosed with MTLE refractory to medical treatment,
underwent anterior temporal lobectomy at our institution between 2010 and 2020 and had postoperative clinical follow-up data.
The epidemiologic, clinical, neuroradiological, and histopathological data of the patients were collected.

RESULTS: Fourteen patients were male, and thirty were female. The mean age at seizure onset was 15.3 years. Video
electroencephalographic monitoring (VEM), magnetic resonance imaging (MRI), and positron emission tomography (PET) revealed
lateralization in 37, 36, and 31 patients, respectively. The cranial MRI and PET were inconclusive in eight patients in whom the
diagnosis was verified via invasive monitoring. Thirty-six (81.8%) patients were seizure-free postoperatively. The number and
dosage of antiepileptic drugs used were reduced in 35 (79.5%) and 26 (78.8%) patients, respectively. Only six patients developed
complications (cerebrospinal fluid fistula, n = 3; central nervous system infection, n = 2; and epidural hematoma, n = 1).
CONCLUSION: Epilepsy is a significant cause of morbidity for patients, and surgery plays a vital role in treating mesial temporal
sclerosis, an etiology of epilepsy. Patients can be diagnosed using various tests such as cranial MRI, electroencephalography, VEM,
PET, single-photon emission computerized tomography, neuropsychological tests, and invasive monitoring at advanced epilepsy
centers. Surgical treatment is highly effective and safe in these patients.
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ABBREVIATIONS: AED: Antiepileptic drug, ATL: Anterior temporal lobectomy, CNS: Central nervous system, CSF: Cerebrospinal
fluid, CT: Computerized tomography, EEG: Electroencephalogram, FLAIR: Fluid-attenuated inversion recovery, HS: Hippocampal
sclerosis, ILAE: International League Against Epilepsy, IR: Inversion recovery, MRI: Magnetic resonance imaging, MTLE: Mesial
temporal lobe epilepsy, MTLE-HS: Mesial temporal lobe epilepsy with hippocampal sclerosis, MTS: Mesial temporal sclerosis,
NPT: Neuropsychological testing, NTLE: Neocortical temporal lobe epilepsy, PET-CT: Positron emission tomography-computerized
tomography, SAH: Selective amygdalohippocampectomy, SPECT: Single-photon emission computerized tomography, TLE:
Temporal lobe epilepsy, VEM: Video electroencephalograph monitoring
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B INTRODUCTION

ccording to the classification of epilepsies, epileptic
Ajyndromes, and seizures published by the International
eague Against Epilepsy (ILAE) in 2022, mesial temporal
lobe epilepsy (MTLE) with hippocampal sclerosis (MTLE-HS)
is an etiology-specific epilepsy syndrome. Although MTLE is
usually a focal epilepsy that occurs in adults, it can present
in childhood. MTLE is the most common epileptic syndrome
caused by the unique epileptogenicity of HS, which requires
imaging confirmation (7,8,18). The prevalence of temporal
lobe epilepsy (TLE) is 1.7 per 1000 people. However, the
prevalence of MTLE-HS is 5.1-6.6 per 1000 people, which is
much lower than its estimated annual incidence of 3.1-3.4 per
100000 people (1,11). Because surgical treatment is superior
to medical treatment in patients with MTLE-HS, patients with
MTLE should be recommended early surgery (25,30).

In this study, we aimed to retrospectively analyze the epide-
miologic data, preoperative and postoperative clinical status,
neuroradiological imaging results, antiepileptic drug (AED)
requirements, and histopathological examination findings, as
well as the effect of side of lesion on the resection volume
and seizure-free outcome, in patients who underwent anterior
temporal lobectomy (ATL) for drug-resistant MTLE.

B MATERIAL and METHODS

This study is approved by
(29.12.2021 — 676248).

institutional review board

Preoperative Evaluation

The semiology, electroencephalography (EEG), video electro-
encephalograph monitoring (VEM), magnetic resonance (MR)
imaging (MRI), and positron emission tomography-computer-
ized tomography (PET-CT) data of each patient were collect-
ed. All patients were evaluated by a neurologist, radiologist,
nuclear radiologist, psychologist, and neurosurgeon before a
diagnosis of MTLE was made. The treatment modality was
selected by this team of doctors.

Patient Selection

Patients who were diagnosed with TLE that were refractory to
medical treatment had undergone ATL at Istanbul University,
Istanbul Faculty of Medicine between 2010 and 2020, and
postoperative clinical follow-up data were included in the
study. The exclusion criteria were as follows: seizure semiology
inconsistent with TLE, histopathological findings inconsistent
with mesial temporal sclerosis (MTS), previous selective
amygdalohippocampectomy (SAH), less than six months of
regular follow-up, and irregular use of AEDs.

Neuroradiological Examination

Coronal T2-weighted and fluid-attenuated inversion recovery
(FLAIR) sequences (3-mm thick slices) and inversion recovery
(IR) T1-weighted sequence (1.7 / 0.2 mm gap) were obtained.
When acquiring the coronal sequences, the hippocampus was
localized in the T1-weighted sagittal sequence, and the slices
were obtained perpendicular to the long axis of this structure.
The cranial examination was completed upon acquisition of
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the axial whole-brain FLAIR, T1-weighted, and T2-weighted
sequences (Figure 1). An experienced neuroradiologist re-
viewed the cranial MR images.

Calculation of Resection Volume

The mesial temporal region was localized in the coronal sec-
tions of the preoperative neuroradiological images using the
MRI software (Extreme RIS & PACS 2017), and it was man-
ually measured (mm?) in two dimensions. The obtained value
was multiplied by the coronal slice thickness that covered the
region, and the resultant value was the preoperative mesial
temporal region volume. The same measurements and calcu-
lations were performed in the postoperative neuroradiological
images. The two values were used to determine the percent-
age of resection. Anatomical landmarks (hippocampus, amyg-
dala, and entorhinal cortex) were used to ensure consistency
during measurements. The accuracy of the measurements
was verified by a neuroradiologist.

Surgery

After the noninvasive and invasive preoperative examinations,
a group of doctors, including a neurologist, neurosurgeon,
and neuroradiologist, decided that surgical treatment was
necessary. The senior author performed all the surgeries.

The hippocampus, choroid plexus of the temporal horn, cho-
roidal fissure, and collateral eminence were used as landmarks
during the surgery. The amygdala was approached at the an-
terosuperior part of the choroidal point. An ultrasonic aspirator
was used to aid in the resection of the mesial temporal region.
Between the amygdala and the hippocampal head, the uncus
was identified mesially, and it was resected. The hippocampal
head was resected subpially down to the tentorium. Thus, the
entorhinal cortex and a part of the parahippocampal and fusi-
form gyri were resected. Subsequently, the hippocampal body
was removed en bloc and sent for histopathological examina-
tion. The posterior limit of the resection was the hippocampal
tail. Finally, the fimbria was aspirated along the choroidal fis-
sure. After achieving hemostasis, the surgical site was closed
in the standard fashion.

Histopathological Findings

The histopathological findings of the patients who underwent
TLA were screened for segmental loss of pyramidal neurons in
the hippocampus and the presence of fibrillary gliosis, which
are consistent with an MTS diagnosis (26).

Postoperative Follow-Up

The patients were followed up at the outpatient clinic for
at least one year after surgery. Their postoperative seizure
outcomes were evaluated using the Engel classification (5).
The AED requirements and dosage of each patient were re-
evaluated at each follow-up visit. Patients with less than one
year of follow-up were excluded from the study.

Statistical Analysis

Descriptive statistics are presented as means and standard
deviations, medians (minimum-maximum), or frequencies
and percentages. The variables were assessed for normality



of distribution using the Kolmogorov—Smirnov test. The
quantitative independent variables were analyzed using the
Mann-Whitney U test. The qualitative independent variables
were analyzed using the chi-square test. Fisher’s test was
used when the conditions for chi-square test were not met.
Data were analyzed using SPSS (version 28.0).

B RESULTS
Patient Characteristics

The study included 44 patients. Fourteen patients were male,
and thirty were female. The mean age at seizure onset was 15.3
years. Forty-two patients were right-handed, while two were
left-handed. Approximately 25 patients (56.8%) developed
febrile seizures during their childhood. Twenty-nine patients
(66.0%) presented with focal seizures, and 95.5% of the
patients required two or more antiepileptics. In eight patients,
the results of the cranial MRI and PET-CT were inconclusive,
and their diagnosis was verified using invasive monitoring
(Table 1). Video EEG, MRI, and PET-CT demonstrated
lateralizing in 37, 36, and 31 patients, respectively (Table II).
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Figure 1: Preoperative coronal A) T2-weighted
and B) FLAIR MR sections and postoperative
coronal C) T2-weighted and D) axial MR
sections of a patient with right-sided MTS. Right
mesial temporal structures appear hyperintense
in the FLAIR sequence due to sclerosis (arrow).
FLAIR: Fluid-attenuated inversion recovery,

MR: magnetic resonance, MTS: mesial temporal
sclerosis.

Outcomes

Thirty-six (81.8%) patients were seizure-free after the surgery,
exhibiting Engel 1a (seizure-free) status. Postoperatively, the
number and dosage of AEDs required had reduced in 35
(79.5%) and 26 (78.8%) patients, respectively. Seven patients
(15.9%) exhibited a resection volume of <80%. In two of these
patients (28.5%), postoperative seizure-free status (Engel 1a)
was not achieved. Both of these patients had left-sided MTS.
In six of the remaining 37 patients with a resection volume of
>80% (16.2%), Engel 1a seizure-free status was not achieved.
Of the eight patients that underwent invasive monitoring, six
(75%) were seizure-free (Engel 1a) postoperatively. However,
among the 36 patients who did not require invasive monitoring,
30 (83.3%) were seizure-free (Engel 1a) postoperatively (p
> 0.05). In two patients (4.5%) with persistent seizures after
surgery, neuroradiological examinations revealed a resection
volume of <70%. Thus, a second surgery was performed on
these patients. The seizures stopped after the second surgery.

The overall mean resection volume was 86% (Table Ill). There
was no significant difference in the outcome between patients
with right-sided and left-sided MTS (p>0.05; Table IV). The
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Table I: Preoperative Demographic and Clinical Data of the

Patients
Variable Min-Max Median Mean = SD
Age (years) 10.0-58.0 33.5 32.9+9.8
First seizure age 2.0-43.0 14.5 15.3+10.3
Seizure duration (minutes) 0.2-10.0 2.0 24+1.9
Seizure frequency 1.0-200 40  4.9+41
(in @ month)
n (%)

Sex

Male (31.8)

Female 30 (68.2)
Dominant hand

Right 42 (95.5)

Left 2 (4.5)
Febrile Convulsion

Yes 25 (56.8)

No 19 (43.2)
Seizure type

Focal 29 (66.0)

GTC 15 (34.0)
AED number

I 2 (4.5)

Il 18 (40.9)

I 18 (40.9)

v 6 (13.7)
Invasive monitoring

No 36 (81.8)

Yes 8(18.2)

AED: Anti-epileptic drug, SD: Standard deviation, N: Number,

GTC: Generalized tonic-clonic.

Table IlI: Distribution of the Patients’ Clinical Characteristics in

Relation to the VEM, MRI, and PET-CT Findings

Modality Consistency n (%)
+) 37 (84.1)
VEM side detection
) 7 (15.9)
(+) 36 (81.8)
MRI side detection
) 8(18.2)
) 31(70.5)
PET-CT side detection -) 1(25.0)
Not applied 2 (4.5)
MRI: Magnetic resonance imaging, PET-CT: Positron
emission tomography—computerized tomography, VEM: Video

electroencephalogram monitoring.
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Table llI: Postoperative Clinical Outcomes of the Study Patients

Outcome n (%)
Postoperatlye seizure 36 (81.8)
No seizire 8 (18.2)
Seizure ’
Postoperative AED number 35 (79.5)
Decreased 9 (20.5)
Not changed '
Postoperative AED dose 6 (59.1)
Decreased
(15.9)
Not changed 11 (25.0)
Stopped :
Comp'l;gatlon 38 (86.4)
Yes 6 (13.6)
Pathology
Consistent with MTS 43 ((273)7)
Could not reach )
Engel 1sascore 36 (81.8)
1b 5(11.4)
ic 3(6.8)

Min-Max Median Mean = SD
73.5-96.6 86.4 86.0 + 5.7
1.0-11.0 5.0 47 £ 2.7

Resection volume (%)

Follow-up duration (year)

AED: Anti-epileptic drug, MTS: Mesial temporal sclerosis, N: number.

postoperative resection volume rate was 84.5% in patients
with right-sided MTS and 87.2% in those with left-sided MTS.
In the postoperative period, 90% and 75% of the patients with
right-sided and left-sided MTS, respectively, were seizure-
free (Engel 1a status) (p=0.199) (Table V). No postoperative
neurological deficits or mortality were observed.

Complications

Six (13.6%) patients developed postoperative complications.
Three patients developed a cerebrospinal fluid (CSF) fistula,
two developed a central nervous system (CNS) infection, and
one developed an epidural hematoma. Among the three CSF
fistulas, one resolved with acetazolamide administration, and
two required a surgical repair. The patient with the epidural
hematoma underwent an emergency surgery for hematoma
evacuation. The two patients with a CNS infection were
administered vancomycin and meropenem for two weeks.

B DISCUSSION

The mean age of the patients included in this study was 32.9
+ 9.8 years (range, 10-58). Of the 44 patients included in the
study, 30 (68.2%) were female and 14 (31.8%) were male.
Twenty patients (45%) were diagnosed with left-sided MTS,
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Table IV: Comparative Analysis of the Preoperative Sociodemographic and Clinical Data Between Patients with Right- and Left-Sided
MTS

Right side Left side
Variable p-value
Mean +SD,n (%) Median Mean =SD,n (%) Median
Age (years) 34.8+6.9 34.0 31.4+11.6 33.0 0.232!
Male 7 (35.0) 7 (29.2)
Sex 0.679*¢
Female 13 (65.0) 17 (70.8)
First seizure age 15.2 + 91 16.0 155+11.5 14.0 0.832m
Seziure duration (minutes) 25+1.8 2.0 23x2.0 2.0 0.402m
Seizure frequency (in a month) 4641 4.0 52x4.2 4.0 0.324m
Yes 10 (50.0) 15 (62.5)
Febrile convulsions 0.405*
No 10 (50.0) 9 (37.5)
Focal 12 (60.0) 17 (70.9)
Seizure type 0.331*
GTC 8 (40.0) 7 (29.1)
| 1(5.0) 1(4.2)
Il 7 (35.0) 11 (45.8)
AED number 0.261*
I 8 (40.0) 10 (41.7)
v 4 (20.0) 2(8.3)
m Mann-whitney u test / **Ki-kare test(Fischer test)
MTS: Mesial temporal sclerosis, AED: Anti-epileptic drug, GTC: Generalized tonic-clonic, N: Number, SD: Standard deviation.
Table V: Comparative Analysis of the Postoperative Examination Results Between Patients with Right- and Left-Sided MTS
Right side n (%) Left side n (%) p-value
Pathology consistent with MTS 19 (95.0) 24 (100.0) 1.000
b Yes 18 (90) 18 (75.0)
ostoperative seizure .
No 2 (10) 6 (25.0) 0.199"
Decreased 17 (85.0) 18 (75.0)
Postoperative AED number 0.413%
Not changed 3(15.0) 6 (25.0)
Decreased 14 (70.0) 12 (50.0)
Postoperative AED dose Not changed 2(10.0) 5(20.8) 0.235%
Stopped 4 (20.0) 7(29.2)
Yes 17 (85.0) 21 (87.5)
Complication 0.495*
No 3(15.0) 3(12.5)
1a 18 (90.0) 18 (75.0)
Engel’s score 1b 1(5.0) 4 (16.7) 0.199*
1c 1(5.0) 2(8.3)

MTS: Mesial temporal sclerosis, AED: Anti-epileptic drug, MTS: Mesial temporal sclerosis.

Turk Neurosurg 35(2):321-330, 2025 | 325



Ahmadov T. et al: Anterior Temporal Lobectomy in MTLE

while 24 (55%) were diagnosed with right-sided MTS. In a
study of 83 patients with MTS, 42 were female and 41 were
male. Furthermore, the mean patient age was 38 + 11.2 years,
41 patients (49%) had right-sided MTS, 35 patients (42%) had
left-sided MTS, and seven patients (8%) had bilateral MTS
(12). In our study, the mean age at seizure onset was 15.3 =
10.3 years (range, 2-43), and the mean follow-up duration was
4.7 + 2.7 years (range, 1-11).

One of the important factors affecting surgical success
is the presence of a pathology co-existing with MTS, such
as neoplasia, developmental abnormalities, and vascular
pathologies in the temporal lobe. This is called dual pathology
(14). A detailed and accurate histopathological examination
of the hippocampus requires en bloc resection, which is not
always surgically feasible. The histopathological examination
usually reveals segmental loss of pyramidal neurons and the
presence of fibrillary gliosis. Because hippocampal specimens
were not resected en bloc in our study, the histopathology
reports could not be prepared according to the ILAE
classification. In a study investigating the histopathological
results of 216 patients with TLE, 71.8% of the patients
exhibited HS, 51 patients had non-neoplastic focal lesions,

13 patients had a co-existing tumor and non-neoplastic
lesion, and 75 patients had a tumor (28). In our study, only
one patient (2.2%) had a dual pathology (ganglioglioma and
MTS). Guvenc and Kizmazoglu reported a dual pathology in
four of their 18 patients with MTS. Two of these patients had
an astrocytoma, one had a ganglioglioma, and one had an
encephalomalacia (10).

Investigations used to detect the epileptogenic focus include
VEM, interictal and ictal EEG (Figures 2 and 3), cranial MR,
ictal single-photon emission computerized tomography
(SPECT), neuropsychological testing (NPT), functional MRI,
and invasive monitoring. In a study comparing preoperative
test results with postoperative seizure outcomes reported
that ictal EEG better localized the epileptogenic focus than
interictal EEG (success rate, 88.9% vs. 80.9%) (24). Failure
of EEG to localize the epileptogenic focus is associated
with a poor prognosis (6). All patients underwent VEM in our
study, and lateralization was observed in 37 (84.1%) patients.
However, seven patients had bilateral electrophysiological
findings (Figure 2). However, no study patient was operated
solely on the basis of interictal EEG results.

e Rl B o

T I T P W T

Figure 2: Interictal EEG
demonstrating phase coincidence
at the F7-T3 electrode position in
the left frontotemporal region.
EEG: Electroencephalogram.
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Hypometabolism on PET-CT is a vital sign of an epileptogenic
focus. In the study by So, hypometabolism was detected in
70% of the patients with TLE and lateralizing hypometabolism
was observed in 56% of patients with TLE. However, 9%
of the patients with extratemporal epilepsy did not exhibit
lateralizing signs on MRI. In the same study, PET-CT was
superfluous in patients with lateralized EEG and MRI findings
(22). PET-CT is reportedly complementary to MRI in improving
surgical outcomes. In another study, the lateralization rate
on MRI and PET-CT was 94.5% and 83.4%, respectively.
Furthermore, they found that lateralization on interictal PET-CT
could be identified in 95%), 69%, and 84 % of the patients with
MR-positive, MR-borderline, and MR-negative lateralization,
respectively (10). In our study, PET-CT was performed in 42
patients, and right-sided and left-sided hypometabolic regions
were identified in 17 and 14 patients, respectively. Thus,
PET-CT revealed lateralizing signs in 70.5% of our patients.
Furthermore, bilateral hypometabolism was observed in five
patients. In 6 patients, the PET-CT results were normal. Two
patients did not undergo PET-CT (Figure 3).

Demonstration of HS and atrophy on cranial MRI, VEM
results, and seizure semiology are essential for determining
the need for surgery. In a meta-analysis by Tellez-Zenteno
et al., postoperative seizure-free rates were lower (45%) in
patients with TLE in whom MRI yielded no findings than in
those in whom MRI yielded positive rates (23). In our study,
MRI revealed lateralizing signs in 36 (81.8%) patients. Of the
remaining eight patients (18.2%), five had no definitive MRI
findings and three exhibited bilateral involvement.

The use of three examinations (VEM, MRI, PET-CT) individually
or together for localizing the epileptic focus is essential to
achieve a seizure-free outcome postoperatively. In the study
by Uysal et al., 85.7% of the 29 patients in whom epileptogenic
focus was localized via the three examinations exhibited a
seizure-free status (Engel class 1) at 24 months after surgery
(24). However, in our study, all the 31 patients who underwent
all three examinations were seizure-free (Engel class 1) at the
12-month postoperative follow-up.
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Figure 3: FDG-PET/CT is demonstrating
hypometabolism in the right mesial (arrow)
temporal structures in patients with right-
sided MTS.

FDG: Fluorodeoxyglucose, PET/CT: Positron
emission tomography-computerized
tomography, MTS: Mesial temporal sclerosis.

In a study of 47 patients, the epileptogenic focus was better
defined and the postoperative seizure status was better in
patients who were preoperatively evaluated using invasive
monitoring (15). Therefore, invasive monitoring was performed
in patients whose VEM, PET-CT, and MR examinations were
not consistent with lateralization. In our study, invasive
monitoring was used in eight patients (Figure 4). Both temporal
and basal temporal depth and grid electrodes were placed. In
two of the three patients whose results indicated right-sided
MTS, a six-contact depth electrode was placed bilaterally. In
the third patient, a five-contact depth electrode and subdural
strips were placed bilaterally. Among the five patients whose
results revealed left-sided MTS, 12- and 8-contact depth
electrodes were placed bilaterally in one patient and 6- and
5-contact depth electrodes were placed bilaterally in three
patients. In the fifth patient, a 5-contact depth electrode
was placed bilaterally via the foramen ovale. The decision
for surgery was made in consultation with epileptologists.
During the postoperative follow-up of the patients in whom
invasive monitoring was used, six were classified as Engel 1a
and two as Engel 1c. This demonstrates that 75% of patients
who underwent invasive monitoring exhibited a seizure-free
status (Engel 1a). However, 83.3% of the patients who did not
undergo invasive monitoring exhibited a seizure-free status.
This difference was not statistically significant.

In our study, two patients (4.5%) continued to experience
seizures after the first surgery. Neuroradiological examination
of these patients exhibited aresection volume <70%. Following
a second surgery, the seizures stopped after surgery. In one
prospective study of 70 patients, patients with complete
hippocampal resection reported higher postoperative seizure-
free rates than those who underwent conservative resection
(60% vs. 38% at one year) (29). Wieser and Yasargil were the
first to describe SAH to reduce lateral temporal damage (27).
However, several surgeons still prefer ATL, as they believe
that it removes more hippocampal tissue volumetrically and
contribute to a better seizure-free outcome. Sagher et al.
demonstrated that ATL allowed for a near-total resection of
the amygdala (99.5%), whereas the extent of resection in SAH
was 93.7%. Furthermore, the hippocampal resection rate
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Figure 4: Neuroradiological images of patients who underwent invasive monitoring. A) CT image showing a strip and grid electrodes
bilaterally on the axial section. Depth electrodes implanted bilaterally via the foramen ovale can be observed on the axial (B) and sagittal
(C) sections.

was higher in those who underwent ATL than in those who
underwent SAH (95.8% vs 89.2%; p<0.0001). Despite this,
there was no significant difference in the seizure-free rates
at the 2-year clinical follow-up (19). In our study, the mean
hippocampus resection rate was 85.8%, and 81.8% of these
patients were seizure-free postoperatively (Engel 1a). In our
study, the resection volume was <80% in seven (15.9%)
patients. Two of these patients (28.5%) exhibited Engel 1b
seizure outcome. Both these patients had left-sided MTS,
and the remaining five had right-sided MTS. In our study,
resection volume was >80% in 37 (84%) patients. In six of
these patients (16.2%), seizure-free status (Engel 1a) was not
achieved. This indicates that a more volumetric resection is
required to achieve a seizure-free, especially in patients with
left-sided MTS.

The difference between SAH and ATL is the resection of the
anterolateral temporal neocortex. Piao et al. demonstrated that
among 73 patients with HS, 70 had a dual pathology, including
focal cortical dysplasia, encephalomalacia, or tumors (17).
However, the incidence of dual pathologies was lesser in other
studies, ranging from 15% to 30% (14,17,20). Lesions outside
mesial temporal structures are not always detected on MRI.
Therefore, patients might exhibit poor seizure outcomes after
SAH (16). Furthermore, according to ameta-analysis, SAH does
not have a better intellectual outcome than ATL, and it reduces
the odds of being seizure-free (12). These differences in the
results can be explained by some neurophysiological studies.
Fountas et al. demonstrated altered metabolism on proton MR
spectroscopy in the ipsilateral temporal pole in patients with
HS. These changes were associated with histopathological
changes (9). In another study, depth electrodes used to record
temporopolar cortex and mesiotemporal structures revealed
that the temporal pole was involved in the onset of a seizure
before or with HS in 48% of the patients (4). Therefore, ATL is
preferred over SAH in our institution. The technique allows a
more volumetric resection, is safe, and exhibits better seizure
outcomes.
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In our study, 20 (45.4%) patients had right-sided MTS, while
24 (54.6%) had left-sided MTS. There was no significant
difference inthe age, sex, age at first seizure, seizure frequency,
febrile seizure history, seizure type, and number of AEDs used
between the right- and left-sided MTS. Furthermore, there
was no significant difference in pathology detection via VEM,
MRI, PET-CT, and invasive monitoring between the right- and
left-sided MTS groups. The postoperative number of AEDs
used, dosage reduction, and complication rates were similar
between the right- and left-sided MTS groups. Furthermore,
although the rate of postoperative Engel 1a classification
was 90% in right-sided MTS and 75% in left-sided MTS,
the difference was not statistically significant (p=0.199). The
mean resection volume was also not significantly different
between the right- and left-sided MTS groups (84.5% vs.
87.2%; p=0.122). Kumlien et al. demonstrated that there is no
difference in outcomes on the basis side of MTS (13). In the
study by Schramm et al., Engel class 1 was achieved in 74%
and 72.8% of the patients in the 2.5 cm (volume: 72.8%) and
3.5 cm (volume: 83.4%) mesial temporal resection groups,
respectively, at the 1-year follow-up. Because this difference
was not significant, they concluded that instead of maximal
volume resection, adequate volume resection could lead to
good seizure outcomes (21). In the study by Bonilha et al., the
outcomes were better when medial temporal lobe structures,
such as the entorhinal cortex, were resected in addition to the
hippocampus (2). To the best of our knowledge, no study in
literature has compared the resection volume of the mesial
temporal structures on the basis of side of MTS and seizure
outcome. Thus, further studies with larger patient samples are
required.

A meta-analysis of 16 studies reported 19 deaths among the
2382 patients who underwent ATL. Furthermore, 458 com-
plications were reported. The most common complications
were psychiatric disorders (7%), visual field disorders (6%),
and cognitive disorders (5%). The less frequent complications
included hemiparesis/hemiplegia (3%), dysphasia (3%), infec-



tion (3%), hemorrhage (2%), cranial nerve symptoms (espe-
cially trochlear nerve involvement) (3%), hydrocephalus and
CSF-related complications (2%), extra-axial fluid collections
(2%) and medical complications (2%) (3). In our study, three
patients developed a CSF fistula, two developed a CNS infec-
tion, and one developed an epidural hematoma.

Limitations

Our study’s small sample size precluded us from obtaining
statistically significant results in comparative analyses and
conducting subgroup analyses. Furthermore, the lack of
a comparison group, patients who were conservatively
managed or patients who underwent a different surgery,
limits our ability to attribute the seizure-free to ATL alone.
The cranial MRIs used for calculating hippocampal volume
were performed in different years and differed in quality and
slice thickness. Moreover, in some patients, not all the tests
could be performed. Furthermore, routine preoperative and
postoperative psychiatric and cognition testing were not
conducted.

B CONCLUSION

Epilepsy is a significant cause of morbidity in patients, and
surgery plays a vital role in treating MTS, which is an etiology
of epilepsy. Epileptic foci can be localized using various tests,
such as cranial MRI, EEG, VEM, PET-CT, SPECT, NPT, and
invasive monitoring, that are performed at advanced epilepsy
centers. Furthermore, the diagnosis involves the combined
efforts of the Neurology, Radiology, Nuclear Medicine,
Psychology, and Neurosurgery units. Surgical treatment is
highly effective in patients with MTSE, especially those with
drug-resistant epilepsy.
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