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Abstract

of this condition.

Mesial temporal sclerosis (MTS) stands out as a prevalent etiology of medically intractable temporal lobe epilepsy.
Understanding the pathological alterations, clinical manifestations and risk factors of MTS is crucial for the recognition
and suspicion of this condition. In this paper, we provide a comprehensive narrative review on the pathophysiology,
clinical manifestations, and treatment options for MTS. By doing so, we aim to provide an up-to-date understanding
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Background

The hippocampus has long been recognized as a struc-
ture that serves as both the primary site of epileptic sei-
zures and as a region particularly vulnerable to secondary
damage resulting from seizures or other brain injuries
such as mesial temporal sclerosis (MTS). The character-
istic gliosis, neuronal loss, and reorganization of the den-
tate gyrus and hippocampal circuits in MTS make it the
second most common cause of temporal lobe epilepsy
(TLE) in children. MTS is also the primary indication for
surgical intervention in patients with epilepsy [1-3].

A comprehensive search was made in the PubMed,
Embase, and Google Scholar databases, using keywords
such as “Mesial Temporal Sclerosis’, “Hippocampal Scle-
rosis’, and “Temporal Lobe Epilepsy” The articles were
carefully chosen based on their quality, suitability, and
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relevance to the topics of pathophysiology, epidemiol-
ogy, clinical presentation, diagnosis, and management.
References from eligible articles were also reviewed to
include suitable articles. In total, 106 articles published
from 2004 to 2024 were included in this review, ensuring
a thorough and comprehensive analysis.

Main text

Definition

The term MTS was introduced by Falconer et al. to
describe neuronal loss and gliosis in the anterior tempo-
ral lobes, as observed in surgical samples from a cohort
of 100 patients receiving surgery for intractable TLE.
These pathological changes represented the most com-
mon pathology identified within the cohort [2]. MTS is
characterized by significant loss of neurons in the hilus of
the dentate gyrus and pyramidal neurons in the Ammon’s
horn of the hippocampus, particularly in the CA1l and
CA3 regions [3].

Historical understanding of MTS and its associations

with epilepsy

The association between neuronal loss in these specific
areas and epilepsy was acknowledged over a century
ago. In 1825, Bouchet and Cazauvielh initially reported
macroscopic structural alterations in the mesial tempo-
ral region in 14 out of 18 autopsies conducted on patients
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who experienced seizures associated with “mental aliena-
tion” [4].

Subsequently, in 1880, Sommer made significant con-
tributions by describing the histopathological changes
in MTS. He identified the distinctive pattern of neu-
ronal loss that is characteristic of MTS, with a particular
emphasis on prominant neuronal loss in the CA1 region,
which became known as “Sommer’s sector” [5].

However, these pathological findings were not specific
and were not yet linked to any specific type of epilepsy.
It wasn’t until 1936 when Stauder made the correlation
between sclerosis of Ammon’s horns and TLE [6], estab-
lishing a crucial connection between the observed patho-
logical changes and the specific form of epilepsy.

Epidemiology

Epilepsy has a prevalence ranging from 0.5 to 1% in the
pediatric population [7], with an annual incidence of 33
to 82 cases per 100,000 children [8]. Among children
with epilepsy, up to 20% may have TLE, making it the
most common form of focal epilepsy. Specifically, mesial
temporal epilepsy, which typically manifests between the
ages 6 and 20, can occur at any age [9, 10].

The causes of drug-resistant epilepsy in children can be
classified into three main groups. MTS ranks as the sec-
ond most common cause, accounting for approximately
23-29% of cases, only next to malformation of cortical
development and low-grade epilepsy-associated tumors,
which are observed in approximately 40% of cases [1, 11,
12].
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It is important to note that approximately one-third
of epilepsy patients are resistant to drug treatment [13],
often due to the underlying brain lesions. Among chil-
dren, around 15.5% would qualify as candidates for surgi-
cal resection [14].

Therefore, it is crucial to recognize these patholo-
gies, especially MTS, in order to provide a more effec-
tive approach for drug-resistant epilepsy in the pediatric
population.

Pathophysiological relationship
It has been recognized that the spread of seizures from
remote areas of the cerebral cortex to the hippocampus
is sufficient to disrupt synaptic connections in the mossy
fibers [15]. Severe damage, such as that caused by status
epilepticus, can even result in macroscopic lesions in
the hilus of the dentate gyrus and hippocampal subre-
gions [16]. Consequently, the mossy fibers progressively
ramify, leading to alterations in synaptic connectivity and
the reorganization of circuits within the inner molecular
layer of the dentate gyrus. This process leads to the for-
mation of recurrent excitatory connections that contrib-
ute to an increased susceptibility to seizures (Fig. 1) [17].
In addition to neuronal branching, seizures are also
associated with apoptosis and neuronal death in regions
such as CA1, CA3, the subiculum, and the dentate gyrus
[18]. Olney conducted extensive studies on the effects of
kainate-induced seizures in the brain. Kainate, an ana-
logue of glutamate, causes significant damage in the hip-
pocampus when injected in the brain. He proposed that
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Fig. 1 alllustration of normal synaptic connections between dentate - hippocampal circuits. b lllustration of pathological changes in MTS,
including mossy fibers sprouting, mossy cell loss and loss of pyramidal cells in CA1 and CA3. (-) =Inhibitory, (+) =excitatory. Abbreviations: GCL:

Granule cell layer, ML: Molecular layer, Str: Stratum, PL: Polymorphic layer
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the brain damage associated with seizures is mediated
through a process of endogenous excitotoxicity caused by
sustained release of glutamate at synaptic terminals [19].

Studies have demonstrated that mossy cells are par-
ticularly vulnerable to excitotoxicity [20]. Electrophysi-
ological studies have revealed that these mossy cells play
a crucial role in innervating GABAergic interneurons,
which regulate the activity of granule cells [21]. The
selective loss of mossy neurons leads to a disruption of
lateral inhibition on granule cells. As a result, the granule
cells become hyperexcitable and disinhibited in the pres-
ence of orthodromic stimulation [22].

These findings support the notion that MTS is both a
cause and a consequence of seizures. Prolonged seizure
activity induces an injury that triggers synaptic reorgani-
zation, leading to hyperexcitability of neuronal circuits
and increased susceptibility to epileptic seizures. This
forms a vicious cycle, resulting in refractory epilepsy [23,
24].

Although MTS has long been considered a unilat-
eral pathology, there is evidence supporting the bilateral
involvement. Babb and Brown found that 80% of their
studied cohort had asymmetric bilateral damage, 10%
had symmetric involvement of both hippocampi, and
only 10% had unilateral involvement [25].

The existence of dual pathology in the temporal lobe
is common. The incidence of MTS and an extrahip-
pocampal lesion ranges from 8 to 22%. MTS is frequently
associated with other conditions such as temporal
hamartomas, cortical developmental malformations (e.g.,
focal cortical dysplasias), vascular malformations, among
others [26-28]. In children, the incidence of dual pathol-
ogy is even higher, ranging from 31 to 79%, with cortical
dysplasias and low-grade tumors being the most com-
mon lesions in association with MTS [29-31].

Risk factors
Cavanagh and Meyer reported a higher frequency of
MTS in adults who experienced early onset seizures
before the age of 4, with a stronger association in those
who had experienced status epilepticus [32]. Building
upon this, Babb and Brown hypothesized that early sei-
zures could lead to neuronal damage and reactive gliosis
in the hippocampus [25]. This sparked a debate in the
medical literature regarding the relationship between
MTS and epilepsy. Two main hypotheses were proposed.
One suggested that early febrile seizures in childhood can
cause damage to the hippocampus, thus being the cause
of MTS, while the other proposed that a predisposed hip-
pocampus in a child suffering prolonged febrile seizures
was the fundamental cause [23].

Subsequent studies, including the FEBSTAT12 study,
provided further evidence of acute hippocampal injury
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following febrile seizures, as demonstrated by T2 hyper-
intensity in Sommer’s sector and impaired hippocampal
growth in affected patients [30]. In addition, studies have
revealed increased cytokines such as IL-1f3, IL-18, CCL2,
CCL3, and CCL4 in epileptic patients, highlighting
inflammation as an important modulator in epileptogen-
esis [31]. Moreover, studies have elucidated autoimmune
encephalitis, specially voltage-gated potassium channel
complex encephalitis, as a possible generator of MTS
[33].

Furthermore, there is extensive literature on initial
precipitating lesions (IPLs), which are defined as signifi-
cant clinical events (cerebral diseases or injuries associ-
ated with prolonged alterations in consciousness and/
or major cognitive impairments) that occur prior to the
onset of TLE [34]. These IPLs play a crucial role in initiat-
ing the vicious cycle leading to the development of MTS.

Most of the data regarding IPL have been obtained
from retrospective cohorts of patients with MTS who
underwent surgical management. In the study by Blim-
cke et al, among 171 patients with MTS, 39.2% had a
clear history of IPL, with 56.7% having a history of com-
plex febrile seizures, 22.4% with a history of encephali-
tis, 10.4% with head trauma, and 6% with birth trauma
or intracranial bleeding [35]. It has been reported that
patients who experienced an initial symptomatic seizure
secondary to meningitis, trauma, prolonged seizures,
or febrile seizures are at an increased risk of developing
MTS [34].

In addition to the type of noxious event, the age of
onset is also an important factor, as IPLs that occur in
earlier stages of childhood are associated with greater
neuronal loss [36]. Sagar et al. grouped 32 temporal
lobectomy samples from patients with MTS based on the
age of first seizure occurrance (before 3 years vs. after 4
years). They found a significantly lower neuronal count in
the CAl zone, dentate gyrus, and folium in the group of
<3 years, which also exhibited longer seizure durations.
These findings highlight the strong association between
MTS and the history of seizures in early childhood [37].

To establish a classification system that influences clini-
cal management and outcomes, Mathern et al. classified
IPL into five types (Table 1). According to this classifi-
cation, groups 1 and 2 show a higher prevalence of hip-
pocampal atrophy and mossy fiber sprouting compared
to the other groups. Furthermore, patients with non-
convulsive IPL had a worse response to surgical manage-
ment, and those with idiopathic MTS experienced even
poorer outcomes [34].

The role of genetics in the development of MTS has
gained attention. It is now recognized that genetic pre-
dispositions may be necessary for the development of
hippocampal sclerosis as a consequence of a noxious
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Table 1 Classification of initial precipitating lesions (IPLs) described by Mathern et al. [34]

IPL type Presentation

Nonseizure IPL
Prolonged seizure IPL

Clinically significant events that occurred under 5 years of age, not associated with seizures.
Clinically significant events that occurred under 5 years of age, associated with a motor seizure sec-

ondary to status epilepticus or a complex febrile seizure.

Non-prolonged seizure IPL
Late IPL
Idiopathic MTS

Multiple non-significant seizures with a brief loss of consciousness, not suggestive of status epilepticus
AllIPL that occurred over 5 years of age
No history of clinically significant events during life

event. Polymorphisms in the SCNI1A gene, which codes
for a-subunit of the neuronal voltage-gated sodium ion
channel type 1, have been associated with an increased
risk of febrile seizures and MTS [38]. This suggests that
the development of MTS involves complex interactions
between genetic factors and noxious events during child-
hood [39]. In addition, some studies have proposed that
epigenetic-mediated gene output may be related to epi-
leptogenesis in MTS. These outputs include alterations
in ion channels, metabolism and neurotransmitters,
inflammation, altered signaling, and oxidative stress, with
mechanisms involving hyper- or hypo-methylation [40].

Furthermore, a correlation between MTS and hema-
tological malignancies, with or without stem cell
transplantation, has been established. The use of intrath-
ecal chemotherapy in these cases has been identified as
a potential precipitating factor for MTS [41]. This high-
lights the role of treatment-related complications in the
development of MTS.

Classification
MTS is not a single disease entity, and its classification
requires consideration of multiple variables. Recent clas-
sifications have emphasized not only the percentages of
neuronal loss but also the patterns of neuronal loss and
gliosis [42].

Building upon the findings of Blumcke et al. [43], the
International League Against Epilepsy (ILAE) released a

classification system in 2013 for MTS, which categorizes
MTS into four types, with a correlation to the age of IPL
(Table 2) [43, 44]. This classification system aims to pro-
vide a more comprehensive understanding of MTS and
its relationship to IPL based on the age of presentation.

Clinical manifestations

MTS were initially described by Gibbs in 1937 as an elec-
troclinical syndrome known as “psychomotor seizures”
[45]. Seizures associated with MTS are typically focal
seizures, often characterized by impaired alertness. They
typically last about 1-2 min and rarely progress to sec-
ondary generalized tonic-clonic seizures. These seizures
are often preceded by auras in the form of epigastric dis-
comfort, fear, anxiety, and autonomic symptoms. Patients
may also experience depersonalization, déja vu, dys-
phoric or euphoric feelings. When awareness is impaired,
behavioral arrest and automatisms may occur, followed
by a postictal period [46].

The electroencephalogram (EEG) of MTS may include
intermittent periods of slowing in the anterior tem-
poral electrode contacts with rhythmic delta or theta
activity, as well as spikes or sharp waves over the ante-
rior temporal regions, which are more commonly seen
during wakefulness and early stages of sleep. The sei-
zure activity can begin in the anterior temporal or even
sphenoidal electrodes and then spread to the lateral
temporal, insular, and frontal lobes. There can be no

Table 2 2013 International League against Epilepsy classification of MTS and the average age of initial precipitating lesion (IPL)

occurrence [43, 44]

MTS classification Age of IPL Description

Type 1 (classic): <3years CA1-predominant severe loss of pyramidal neurons (PNs);
60-80% of cases also significant PN loss in CA2, CA3 and CA4

Type 2 6 years CA1-predominant PN loss; slight cell loss in the other sectors
5-10% of cases

Type 3 > 13 years Predominant PN loss in CA4 and the dentate gyrus, associ-
(folium terminal sclerosis) ated with moderate loss of PN in the other sectors.

Type 4 > 16 years No evidence of hippocampal sclerosis; only focal gliosis

(No- hippocampal sclerosis)
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electrical abnormalities during psychogenic seizures [46,
47].

An example of EEG recording in a patient diagnosed
with MTS during non-motor focal onset seizures with
impaired alertness and orolingual automatisms is shown
in Fig. 2.

Brain imaging findings

In patients with mesial temporal lobe epilepsy (MTLE),
the presence of hippocampal sclerosis (HS) on preopera-
tive magnetic resonance imaging (MRI) has been associ-
ated with adequate seizure control as well as favorable
postoperative outcomes [48—-50]. MRI is considered the
gold standard for HS diagnosis, ruling out alternative
pathologies that may cause MTLE [51].

For qualitative assessment of temporal lobe abnormali-
ties on standard MRI, an epilepsy protocol is typically
employed, which involves acquiring thin coronal slices
perpendicular to the long axis of the hippocampus. This
imaging approach allows for better visualization of the
relevant structures [48]. The most common qualitative
MRI findings in HS (Fig. 3) include:

1. Hippocampal atrophy: This finding is present in
approximately 90-95% of HS cases. Hippocampal
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atrophy is established by comparing the circumfer-
ence of the hippocampus on each side and assessing
the shape of the structure on coronal section imag-
ing. In MTS, the hippocampal body has a flattened
structure instead of a normal oval shape [48].

2. Increased signal intensity on T2-weighted imag-
ing (WI): This finding is observed in approximately
80-85% of HS cases and is thought to reflect glial
changes in the cytoarchitecture of the hippocampus
and dentate gyrus [52].

3. Disturbed internal architecture: This finding is
observed in approximately 60-95% of HS cases and is
characterized by reduced demarcation between gray
matter and white matter as well as loss of the inter-
digitations of the hippocampus. These changes con-
tribute to the overall atrophy and structural altera-
tions seen in HS [53-61].

4. Decreased T1-weighted signal: A decrease in
T1-weighted signal intensity is observed in approxi-
mately 10-95% of HS cases. This finding is indicative
of tissue changes and can further support the diagno-
sis [53-61].

While less common, extra-hippocampal structures
within the limbic system may also be involved in HS,

Py 1

’i‘.

» PN 1\

ol

vkw

Fpi-Fre

i M TR N{-’
F7-T2e ‘9

(
TS-01e ‘ﬁq
Fp1- rsoh f “x

Fille L—«N'\-'\,\_,-\Iv
Ci-Ple

PIOte ’JL'»

',

T3.TS¢

f-\,\/‘w

$1517 p. m DBONG. 30 mmvsec, 70 yVicm 70,0 Hz, 1,000 Mz, 80 Kz

Ready

/\ﬁ\l
"' /\M*‘ /\W\N\ N"MWM\“VM

R e T e Sl
Facze \N\/\,f\—‘_‘,\/\ WM’J\M

ww

Fig. 2 EEG recording in a patient with diagnosis of mesial temporal sclerosis during a seizure at the awake state. The EEG showed a right temporal
electrical onset with ipsilateral central-frontal irradiation at a speed of 2-3 cycles per second (cps), with medium- to high-amplitude spikes (arrow).
Electromyogram artifacts are observed in temporal regions (circled area)
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Fig. 3 Coronal magnetic resonance images showing marked asymmetry of the hippocampal heads (a, b), with atrophy in the right side.
Additionally, there is an increased signal intensity in both T2WI (a) and FLAIR WI (b). (c) Coronal T2WI image showing a normal left hippocampus
and a flattened, atrophic right hippocampal body with dilatation of the adjacent ipsilateral temporal horn, also seen in axial T2WI (d). The features

are consistent with mesial temporal sclerosis

including ipsilateral atrophy of the fornix, the mammil-
lary bodies, the amygdala, the anterior thalamic nuclei,
and the cingulate gyrus. Extralimbic findings such as
increased signals in the anterior temporal lobe cortex and
cerebral hemiatrophy have also been described [62].

It is important to note that the MRI findings in HS
should be interpreted cautiously and in conjunction with
the clinical context and electroclinical findings. False
positives may exist, and MRI evidence of HS can occur
in individuals who have never experienced seizures [58,
59]. Therefore, a comprehensive evaluation incorporating
all available clinical and imaging information is necessary
for accurate diagnosis and treatment planning.

Multiple case-control studies have been conducted to
evaluate the frequency of mesial temporal abnormalities
on brain MRI in healthy individuals compared to patients
with TLE. FLAIR hyperintensity and unilateral temporal
horn dilatation may be observed in up to one-third of

normal controls [63]. The presence of hippocampal atro-
phy in conjunction with hyperintensity is the strongest
and most reliable indicator of epilepsy [60].

Qualitative evaluation of MTS on MRI has limitations
in cases of mild sclerosis or bilateral atrophy according to
the sensitivity and predictive values [60]. Objective quan-
titative assessment methods, such as assessment by hip-
pocampal volumetry and T2 relaxometry, can improve
the detection of subtle atrophy and signal changes that
may not be visually identifiable [62]. These quantitative
measures can also be used for evaluating contralateral
hippocampal integrity, as bilateral hippocampal abnor-
malities are associated with poor seizure control follow-
ing anterior temporal lobe resection and an increased
risk of memory impairment [64].

Volumetric quantification can be performed using
automated methods or with manual measurements
[65]. Studies have demonstrated that the hippocampal
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volumetric index and hippocampal asymmetry index
yield better sensitivity and specificity compared to quali-
tative assessment [65, 66]. Kuzniecky et al. have found
a statistically significant difference in the sensitivity
between quantitative methods and qualitative visual
identification of atrophy [49].

In some patients with chronic TLE, approximately
15-30% of individuals with HS may not exhibit MTS
on volumetric assessment of the hippocampus. These
patients are referred to as MRI-negative TLE [67]. In
such cases, invasive studies like intracranial EEG record-
ing may be necessary to identify the epileptogenic zone,
but this approach has risks of complications such as
intracranial infection and hemorrhage [68]. To avoid the
use of invasive diagnostic procedures, various functional
studies have been extensively investigated.

Proton-magnetic resonance spectroscopy (PMRS) is
one of the most commonly used modalities for functional
evaluation. It assesses neuronal integrity by measuring
N-acetylaspartate (NAA), a neuronal marker sensitive to
neuronal loss or dysfunction. PMRS compares the con-
centrations of NAA with choline (Cho) or creatine (Cr).
In patients with MTS, there is a decreased concentra-
tion of NAA and increased concentrations of Cho and Cr
due to hippocampal gliosis and neuronal loss [82]. The
main findings from PMRS include ipsilateral hippocam-
pal decrease of NAA, decreased NAA/(Cho+ Cr) ratio,
decreased NAA/Cr ratio, and extra-hippocampal NAA
decreases in temporal lobe white matter, insula, thala-
mus, frontal lobe, and even the contralateral hippocam-
pus [69]. In a study by Fountas et al, PMRS detected
MTS with a sensitivity of 100%, a specificity of 80%, a
positive predictive value (PPV) of 87%, and a negative
predictive value (NPV) of 100% [70]. However, the use of
PMRS for preoperative evaluation of patients with MTS,
particularly for selecting the most appropriate surgical
strategy, is not yet clear. Only one meta-analysis by Will-
mann et al. demonstrated that ipsilateral abnormalities in
PMRS are associated with good outcomes after surgery,
but further research is needed in this field [71].

In the late 20th century, '*F-fluorodeoxyglucose posi-
tron emission tomography (FDG-PET) emerged as an
important tool for localizing seizure onset zones in TLE
[72]. FDG-PET measures interictal glucose metabolism
in the cerebral parenchyma. In MTS, a characteristic
finding is the diffuse regional hypometabolism in both
mesial and lateral temporal structures [73]. Studies com-
paring FDG-PET and PMRS have shown similar abilities
to accurately diagnose MTS [74, 75]. Park et al. demon-
strated a sensitivity of 85% by FDG-PET for lateraliza-
tion of the epileptogenic focus, which is consistent with
the reported sensitivity of 85% for MRS; however, FDG-
PET showed a higher proportion of false positives [75].
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A meta-analysis by Willmann et al. suggested that ipsilat-
eral hypometabolism on FDG-PET in presurgical evalua-
tion may be indicative of a good postoperative outcome,
but further research is needed to validate these results
[76].

In children, MRI-assissted diagnosis has not been
extensively studied. Kasasbeh et al. evaluated the value of
MRI in preoperative surgical evaluation and reported a
PPV of 55-67% and a NPV of 79-87%. Similar to adults,
the predictive value was highest for increased hippocam-
pal signal and reduced hippocampal size, although the
prevalence of MRI findings indicative of MTS was lower
in children [77]. The hippocampal size reduction may be
more subtle in children compared to that in adults due
to the progression and maturation of MTS lesions, mak-
ing the diagnosis more challenging in children.PMRS has
shown promise in adequately diagnosing lateralization of
the seizure focus and detecting bilateral abnormalities in
children [78, 79].

Overall, both FDG-PET and PMRS have demonstrated
value in the preoperative evaluation of MTS, providing
additional information to aid in the localization and char-
acterization of epileptogenic zones. Further research is
needed to improve their utility and verify their roles in
guiding treatment decisions in both adult and pediatric
populations.

Treatment

Epilepsy secondary to MTS is associated with a poor
prognosis, with limited potential for seizure control
through anticonvulsant medications [80]. A study exam-
ining 550 patients with focal epilepsy secondary to vari-
ous etiologies treated with anticonvulsant medications
showed that patients with MTS had a significantly higher
risk of poor seizure control compared to other etiologies
such as arteriovenous malformations, cerebral infarcts,
cortical gliosis, and brain tumors. Additionally, they had
a higher risk of requiring multiple anticonvulsant medi-
cations [81].

The goal of antiepileptic management is to achieve sei-
zure control. A randomized controlled study compar-
ing surgical resection with anticonvulsant medication
in patients with mesial temporal epilepsy showed that
the proportions of patients achieving seizure freedom
at one year were 42% in the surgery group and 8% in the
medication group. Additionally, the surgical group had a
reduced risk of sudden unexpected death in epilepsy [82].

Surgery for MTLE involves resection of the hippocam-
pus, the amygdala, and the parahippocampal gyrus,
although the extent of resection is not standardized [83].
There are two surgical options: anterior temporal lobec-
tomy (ATL) and selective amygdalohippocampectomy
(SAH). ATL involves resection of the anterior temporal
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cortex and posterior mesial structures [84]. SAH aims to
precisely remove the tissues directly responsible for epi-
leptogenesis without affecting the surrounding neocortex
that may be involved in language and cognition, thus pre-
serving neuropsychological outcomes [85].

In a previous study, a cohort of 83 patients with MTS
were randomized to receive anterior temporal resection
(36 patients) and medical management (43 patients). The
results showed that 72% of patients who underwent sur-
gery achieved favorable seizure-free outcomes compared
to 23% in the non-surgical management group [85]. Con-
sistent evidence was demonstrated by Wiebe et al. in a
randomized controlled trial, which showed a 58% rate
of seizure-free outcomes in the surgical group compared
to 8% in the medical group [86]. The majority of seizure
relapses occurred within the first year after surgery, with
only a minority occurring after 1 year with causes such as
withdrawal of anti-seizure medications [87].

While there are no significant differences in seizure
control between ATL and SAH in the adult popula-
tion [88], SAH has a worse prognosis of seizure control
in children than in adults (33% vs. 71%), possibly due to
the higher prevalence of dual pathology outside the hip-
pocampus [89]. Conversely, ATL is effective in seizure
control in 75% of children under the age of 12 [90].

In addition to surgical intervention, minimally invasive
strategies have been used with lower morbidity and mor-
tality rates.

Radiosurgery, which involves the application of radia-
tion in an specific area of the brain, has proven effec-
tive, but offers delayed seizure control in about 9 to 24
months. Adverse effects described are transient increases
in partial seizure and radiation-induced edema [91].
Stereo-electro-encephalography-guided radiofrequency
thermocoagulation is a radiosurgery technique, which
consists of thermocoagulate epileptogenic zones using
radiofrecuency, with less and lower durable effects com-
pared to ATL, although results vary among studies [92].

Deep brain stimulation (DBS) consists of targeting
seizure onset zones and decreasing epileptiform activ-
ity by electrical stimulation [93]. This intervention exerts
seizure control effects through activation of GABA
receptors, thereby decreasing epileptogenesis, with less
cognitive consequences [94, 95].

Magnetic resonance-guided laser interstitial thermal
therapy (MR-gLiTT) is a promising therapeutic approach
for refractory epilepsy and brain tumors. It is increas-
ingly used as a new minimally invasive technique through
colocation of an intracranial laser diode. However, MR-
gLiTT does not appear to be more efficient than open
surgery. More studies are needed to evaluate MR-gLiTT
and other minimally invasive techniques for future appli-
cations [96].

Page 8 of 11

Complications of MTS surgery

Neurocognitive outcomes following surgery for MTS
have been extensively studied, particularly in relation to
the surgical procedure used. It is well-known that sur-
gery for MTS can induce a risk of postoperative memory
deficits, especially in the cases of dominant hemisphere
resection, which can impact verbal memory [97].

Recent data have shown heterogeneity in the relation-
ship between surgical procedure and neurocognitive
outcomes. Mathon et al. found that the risks of cognitive
and verbal memory impairments are greater in patients
receiving ATL compared to those receiving SAH [98].
However, a retrospective study of neurocognitive out-
comes in MTLE patients did not find a significant dif-
ference between the two surgical techniques in terms of
intelligence quotient, verbal and visuospatial memory,
and naming. There is a trend toward better preservation
of naming ability in patients receiving SAH on the domi-
nant side [99]. As a result, there is no consensus on the
neurocognitive outcomes of SAH and ATL, and further
research is needed to better understand the potential
interactions between surgical approach and long-term
neuropsychological outcomes [100].

Other variables have also been studied for their asso-
ciations with memory outcomes. Even mild contralateral
hippocampal abnormalities have been associated with
postoperative verbal memory problems. Higher rates of
postoperative seizures have been linked to verbal and
visual memory impairment. Shorter epilepsy duration,
younger age, and withdrawal of anti-seizure medications
are predictors of better memory outcomes [101-103].

Visual field defects (VED) following ATL have been
described, with the most common deficit being con-
tralateral superior homonymous quadrantanopia. The
incidence of clinically symptomatic VFD has been
reported to be as low as 8%. Yam et al. studied a cohort
of patients who had received ATL and found that 35%
of them had severe VFD>90 degrees postoperatively.
However, approximately 38% of these patients experi-
enced improvement, with an average improvement of 38
degrees within the first year [104—106].

Conclusions

MTS is a significant cause of epilepsy, and it often pre-
sents as a refractory form of epilepsy that does not
respond well to standard anti-serizure medications. Due
to the clinical burdens and its impact on quality of life,
early diagnosis and management are crucial. A multi-
disciplinary team involving epileptologists, neurologists,
neurosurgeons, neuropsychologists, and other health-
care professionals is needed to provide comprehensive
care and make individualized treatment plans for indi-
viduals with MTS. The multidisciplinary efforts include a
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combination of medication management, lifestyle modi-
fications, surgical interventions, and supportive thera-
pies, to optimize seizure control and improve the overall
outcomes of patients.
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