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Abstract

Objective: To determine the frequency of monogenic variants and pathogenic
copy number variants (CNVs) in adults with surgically treated temporal lobe
epilepsy (TLE).

Methods: We performed exome sequencing (ES), including CNV analysis, in
45 adults with TLE who had previously undergone epilepsy surgery. A diagnos-
tic exome-wide analysis was conducted to identify (likely) pathogenic variants
related to epilepsy. In an exploratory approach, we screened a curated list of 45
common epilepsy genes for rare deleterious variants based on AlphaMissense
and REVEL in silico predictions.

Results: No highly penetrant monogenic variants were identified in this cohort.
Pathogenic CNVs were detected in two individuals, corresponding to 4.4% of the
cohort: a 16p13.11 deletion in a surgery responder and a 22q11.2 duplication in
a surgery nonresponder. Both CNVs are characterized by reduced penetrance
and broad phenotypic variability. Moreover, we identified two predicted deleteri-
ous missense variants in the epilepsy-associated genes KCNT1 and SLC2A1, both
of which were detected in surgery nonresponders. In silico analyses, including
structural evidence, suggested a potential impact on protein function; however,
their clinical significance remains uncertain.

Significance: Monogenic causes are exceedingly rare in adults with surgically
treated TLE, whereas CNVs may contribute to disease susceptibility in a small
subset of patients. Our findings are consistent with previous reports indicating a
low diagnostic yield of presurgical genetic testing and further support a predomi-
nantly polygenic architecture of TLE.

Plain Language Summary: Temporal lobe epilepsy (TLE) is a common type
of epilepsy in adults, and some patients undergo surgery when medications fail.
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1 | INTRODUCTION

Temporal lobe epilepsy (TLE) is the most common form
of focal epilepsy in adulthood.' This type of epilepsy
poses a particular clinical challenge, as approximately
two-thirds of patients develop drug resistance.” For this
subgroup, resective epilepsy surgery represents a poten-
tially curative treatment option, resulting in long-term
seizure freedom in more than 60% of cases.>* However,
a substantial proportion of patients continue to experi-
ence seizures even after surgery, underscoring the strong
need for reliable predictors or biomarkers of postopera-
tive seizure outcome, which remain limited to date.’

The etiology of focal epilepsies is complex, with ge-
netic factors being increasingly recognized as key con-
tributors, ranging from common polygenic variation
to rare monogenic forms.®™® While genetic testing has
become clinical routine for rare and syndromic epilep-
sies, its role in more prevalent phenotypes, such as TLE,
remains to be defined.’ Although reports of multiplex
families with familial TLE support a strong genetic
basis,'’ sequencing studies have largely failed to identify
reproducible monogenic causes.'' In contrast, polygenic
risk models support a complex genetic basis, even in fa-
milial cases.'? More recently, somatic variants have been
proposed as an additional and so far underrecognized
contributor to the pathogenesis of TLE."?

Anecdotal reports have proposed integrating molecular
biomarkers into the presurgical workup, as certain etiolo-
gies, such as channelopathies and synaptopathies, appear
to be associated with unfavorable postsurgical seizure
outcomes.'*'® In contrast, several authors have argued
that a channelopathy diagnosis should not automatically
preclude presurgical evaluation, as carefully selected pa-
tients may still benefit from surgery.'” On the other hand,
some genetic etiologies, including variants in GATOR1

It is unclear whether genetic testing can help predict surgical success. In this
study, we used comprehensive genetic testing in 45 adult TLE patients who had
undergone epilepsy surgery. We did not find single-gene causes of epilepsy. Two
patients had structural genetic changes, which increase epilepsy risk but show
variable effects. We also identified a few rare variants in epilepsy-related genes,
but their clinical relevance remains uncertain. Overall, our results suggest that
single-gene causes are rare in adults with TLE. Genetic testing may therefore
have a low diagnostic rate in this population.

epilepsy, epilepsy surgery, exome sequencing, genetic testing, temporal lobe epilepsy

Key points

« No monogenic variants were identified in 45
adults with surgically treated TLE.

« Pathogenic CNVs with reduced penetrance
were detected in 2/45 patients.

« Rare missense variants in KCNT1 and SLC2A1
highlight candidate genetic contributors.

+ Our findings confirm a low yield of genetic test-
ing in TLE.

complex genes or genetically caused hypothalamic ham-
artomas, have been shown to respond favorably to surgical
treatment.">'®

Importantly, much of this evidence originates from
pediatric cohorts, which are characterized by earlier dis-
ease onset, greater phenotypic variability, and a higher
rate of monogenic causes.® 2! In contrast, classical TLE
is thought to display a more complex genetic architec-
ture.'* As a consequence, systematic data supporting the
use of genetic testing in adult patients with TLE, which
is the prototypical indication for epilepsy surgery in this
age group, remain scarce. One study applied a case-con-
trol burden design to confirm the role of rare genetic vari-
ation in TLE pathogenesis but failed to demonstrate an
influence on postoperative seizure outcome.** Another
recently published work reported a low diagnostic yield
of presurgical genetic testing in adult patients with focal
epilepsy.®

In this study, we aimed to determine the role of genetic
testing in a real-world cohort of 45 adults with TLE who
had undergone epilepsy surgery and demonstrated vari-
able postoperative seizure outcomes.
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2 | PATIENTS AND METHODS 2.3 |
2.1 | Patient selection

Patients were selected from an in-house database com-
prising 518 individuals with focal epilepsy who under-
went resective epilepsy surgery at the Department of
Neurosurgery, Medical University of Vienna. This da-
tabase included patients irrespective of etiology or post-
operative outcome. Of these, blood/DNA samples and
informed consent for genetic testing were available for 45
patients who fulfilled the inclusion criteria and had not
undergone genetic testing as part of previous research
projects or clinical routine diagnostics. All of these cases
were included in the study. Patient selection was therefore
exhaustive.

Included subjects were clinically evaluated at the
Department of Neurology, Medical University of Vienna,
Austria, prior to enrollment. All patients underwent a
comprehensive diagnostic assessment, including brain
magnetic resonance imaging (MRI) and prolonged video
EEG monitoring followed by at least one resective epilepsy
surgery at our Department of Neurosurgery between 1993
and 2024.

Patients were eligible for inclusion, if they had a diag-
nosis of TLE, had undergone epilepsy surgery, and had
available data on postoperative seizure outcome for at
least 1year following surgery. Only cases with one of the
following histopathological categories were included:
hippocampal sclerosis (HS), malformation of cortical
development (MCD), or no causative structural abnor-
mality. Exclusion criteria were (1) acquired structural
abnormalities according to the final histopathological
evaluation of resected brain tissue (e.g., tumors, vascu-
lar malformations, inflammatory/infectious, traumatic,
or ischemic lesions) as a likely cause of epilepsy, and/or
(2) moderate to severe intellectual disability.

2.2 | Exome sequencing pipeline

DNA was extracted from leukocytes. Singleton ES
was performed at the Institute of Human Genetics
(Technical University of Munich, Germany) using a
Twist Human Exome 2.0 Plus Comprehensive Exome
Spike-in and Mitochondrial Panel for enrichment.
Sequencing was carried out on an Illumina NovaSeq6000
system (Illumina, San Diego, California). ExomeDepth
and Pindel were applied for the detection of CNVs.?#*
Details on the used ES pipeline have been published
previously.?®

Epilepsia Open®

Diagnostic exome-wide analysis

Exomes were analyzed with the aim to identify potential
monogenic variants underlying the epilepsy phenotype
using a phenotype-based filter with an Online Mendelian
Inheritance in Man (OMIM) full-term search. Variants
were filtered based on minor allele frequency (MAF),
which was estimated using our in-house database and
confirmed by gnomAD (<0.1% for recessive, <0.01% for
dominant filters). Variants were classified according to
the standards of the American College of Medical Genetics
and Genomics (ACMG).”’

2.4 | Exploratory gene set-based analysis
We used an exploratory approach to screen for very rare
(gnomAD MAF <0.01%) consistently predicted delete-
rious missense variants (defined by an AlphaMissense
score >0.564 and a REVEL score >0.644)*%° in a cu-
rated set of 45 “common epilepsy” monogenic genes, in-
cluding HCN2, HCN1, GABRD, CHD4, RORB, GABRG2,
GABRB2, GABRAS5, KCNC2, CUX2, GABRAI, CHD2,
CACNAIA, SLC6A1, SCN2A, SCN1B, SLC32A1, SCN1A,
STX1B, SLC2A1, KCNA2, LGI1, CHRNA4, CHRNB2,
CHRNA2, VPS13A, PRIMA1,TSC1, TSC2, NPRL3, NPRL2,
RELN, PIK3C2B, KCNT1, ARHGEF9, PCDH19, KCNQ?2,
KCNQ3, SYNI1, PRRT2, CNKSR2, DEPDC5, GRINZ2A,
TBC1D24, and SCN8A, selected according to Oliver et al
(“Genes4Epilepsy”).*® In silico prediction scores were
obtained from the Franklin by Genoox platform (https://
franklin.genoox.com), which aggregates annotations from
multiple prediction tools.

2.5 | Insilico characterization

An in silico characterization for qualifying variants was
performed according to the abovementioned screening
criteria, using the AlphaFold Protein Structure Database
for structure prediction, represented by the pLDDT
score.”’™3 AF structure models and AM hotspot models
of KCNT1 and SLC2A1 were analyzed, accessed on April
9, 2026. Due to different splice isoforms of KCNT1, the se-
quence numbering in the AlphaFold model deviates from
the reference numbering used in this publication. The
Serine 963 position in the AlphaFold numbering (UniProt
isoform accession: Q5JUK3-1) corresponds to the Serine
982 position in the reference numbering (UniProt isoform
accession: Q5JUK3-3). Experimental models of KCTN1
(PDB entries SHIR and 8HKF)* and SLC2A1 (PDB entry
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6THA)*® were analyzed for the structural context of the
coding variants.

2.6 | Ethics approval

The study was performed in concordance with the prin-
ciples of the Declaration of Helsinki and approved by the
ethics committee of the Medical University of Vienna
(1933/2024). Informed consent was obtained from all
included patients or their legal guardians prior to study
inclusion.

3 | RESULTS

3.1 | Baseline cohort characterization
The cohort consisted of 45 individuals with TLE.
Approximately half of the patients (46.7%) were female.
The median age at seizure onset was 11years, ranging
from 7months to 53years. Brain MRI revealed HS and/or
hippocampal atrophy in more than 60% of the cohort. One
patient had an isolated MCD, one a dual pathology (i.e.,
MCD and HS/HA), and one-third of the patients had no
or unspecific MRI abnormalities.

All patients experienced focal impaired consciousness
seizures before surgery, and 91.1% had experienced at
least one bilateral tonic—clonic seizure (BTCS). More than
half of the individuals reported focal preserved conscious-
ness seizures. According to the currently used definition
of the International League Against Epilepsy (ILAE),*® 41
patients (91.1%) fulfilled the criteria of drug-resistant epi-
lepsy prior to surgery.

A positive family history, defined as at least one first-
degree or two second-degree relatives with seizures, was
only reported in two cases (4.4%). Six patients (13.3%) had
a history of febrile seizures. Neuropsychiatric comorbidi-
ties were reported in 24 patients (53.3%). However, none
of the included individuals was diagnosed with autism
spectrum disorder or intellectual disability. Further, no
dysmorphic features were reported.

The median time from epilepsy onset to the first re-
sective epilepsy surgery was 18years, ranging from 1 to
50years. Histology revealed HS in two-thirds of cases. In
three patients, MCDs were found as the primary etiology,
and in the remaining cases (26.7%), no specific histopatho-
logical abnormality was identified.

Almost half of the patients responded to surgery,
which was defined as ILAE Class 1a (42.2%) or Class 1
(2.2%) at the last follow-up. Four patients were classified
as ILAE Class 2 (8.9%), 10 as Class 3 (22.2%), 4 as Class
4 (8.9%), and 7 as Class 5 (15.6%). None of the patients

was classified as Class 6. The median follow-up time since
the last resective epilepsy surgery was 10years (range 1 to
25years). Three patients received a vagus nerve stimulator
due to ongoing seizures after resective surgery.

Baseline characteristics of all 45 included individuals
are summarized in Table 1.

3.2 | Diagnostic (exome-wide) findings
Our diagnostic analysis approach yielded no pathogenic
or likely pathogenic single nucleotide variants (SNVs) ac-
cording to ACMG criteria, and thus no highly penetrant
monogenic variants in epilepsy-related disease genes.
However, pathogenic CNVs were detected in two cases,
both of which are characterized by markedly reduced
penetrance.”’

1. 16p13.11 deletion: NC_000016.9:2.(14766453_15069057)_
(16297431_17202552)del

2. 22q11.2 duplication: NC_000022.10:g.(18650803_
18893888)_(21386101_21799211)dup

3.3 | Rare missense variants in
epilepsy genes

In silico prediction-based screening of 45 “common epi-
lepsy” monogenic genes identified two rare predicted del-
eterious missense variants in genes previously associated
with focal epilepsies:

1. KCNT1 (NM_020822.3): ¢.2945C>T, p.Ser982Phe
(heterozygous)

2. SLC2A1 (NM_006516.4): c.1123T>A, p.Phe375Ile
(heterozygous)

Both missense variants were classified as VUS accord-
ing to ACMG criteria. The SLC2A1 variant has already
been reported as VUS in the ClinVar database (accession
number: VCV003061552.2), whereas the KCNT1 variant
has not been described previously.

3.4 | Clinical vignettes

16p13.11 deletion (pathogenic CNV with reduced pene-
trance). This deletion was identified in a male patient with
left mesial TLE who had seizure onset at preschool age
with focal seizures characterized by sudden nausea, dis-
comfort, facial flushing, fixed gaze, later accompanied by
oral automatisms. Despite multiple ASM trials, seizures
remained drug-resistant, with occasional progression to
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TABLE 1 Demographic and clinical characteristics of all

45 patients with temporal lobe epilepsy who underwent genetic

testing.

Characteristics

Sex (female)

Median age at seizure onset in years (range)

MRI
HS/HA
MCD
Dual pathology (MCD + HS/HA)
MRI normal/unspecific
Seizure type before surgery
Focal preserved consciousness seizures
Focal impaired consciousness seizures
BTCS

Positive family history (i.e., at least one
first-degree or two second-degree relatives
with seizures)

Cognitive abilities (based on presurgical
neuropsychological assessment)

Below average

Average

Above average

No data available
Neuropsychiatric comorbidities (any)
Invasive (phase IT) evaluation performed
History of febrile seizures
Type of surgery

SAH

ATLR

Other
Median time from epilepsy onset to (first)
surgery in years (range)
Histology

Hippocampal sclerosis

MCD

No (specific) pathology
ILAE outcome class at last follow-up

la

1
2
3
4

5

Median follow-up since (last) resective
surgery in years (range)
Neurostimulation (VNS)

Total cohort
n=45 (%)

21 (46.7)

11 (0-53)

28 (62.2)
1(22)
1(2.2)

15(33.3)

27 (60)

45 (100)

41 (91.1)
2(4.4)

21 (46.7)
16 (35.6)
3(6.7)
5(11.1)
24 (53.3)
6(13.3)
6(13.3)

25 (55.6)
17 (37.8)
3(6.7)
18 (1-50)

30 (66.7)
3(6.7)
12 (26.7)

19 (42.2)
1(2.2)
4(8.9)

10 (22.2)
4(8.9)
7(15.6)

10 (1-25)

3(6.7)

Abbreviations: ATLR, anterior temporal lobe resection; BTCS, bilateral
tonic—clonic seizures; HA, hippocampal atrophy; HS, hippocampal
sclerosis; MCD, malformation of cortical development; SAH, selective
amygdalohippocampectomy; VNS, vagus nerve stimulation.

BTCS. Presurgical evaluation demonstrated left temporal
and generalized interictal epileptiform discharges. A left
mesial temporal onset was confirmed by invasive EEG.
Following surgery, histology revealed mMCD with gliosis,
and the patient remained seizure-free throughout 4years
of follow-up (ILAE Class 1a outcome).

22q11.2 duplication (pathogenic CNV with reduced
penetrance). This CNV was detected in a female patient
with right mesial TLE who developed seizures five years
after a traumatic brain injury at age 21. Seizures were
initially characterized by an epigastric aura, unpleasant
metallic taste, nausea, and a pulling sensation throughout
the body, sometimes progressing to leftward head and eye
deviation, nystagmus, manual automatisms, and urinary
urge, with rare evolution to BTCS. Presurgical evaluation
demonstrated a right temporal seizure onset with bilat-
eral interictal temporal spikes and right HS, which was
confirmed histologically. Despite an initial reduction in
seizure frequency, the patient had ongoing seizures after
surgery (ILAE Class 5 outcome).

KCNT1 (VUS). This missense variant was identified
in a woman who developed drug-resistant left TLE at
15years of age with focal seizures characterized by speech
disturbance, behavioral arrest, and postictal amnesia.
Despite initial improvement with ASM, seizure frequency
increased over time. Presurgical evaluation demonstrated
concordant left temporal EEG findings and a left temporal
pole encephalocele on MRI without hippocampal scle-
rosis. She underwent left temporal pole resection after
stereo-EEG evaluation, with histopathology revealing
gliosis. Although initially seizure-free, she experienced
recurrent auras during follow-up (ILAE Class 2 outcome).

SLC2A1 (VUS). This missense variant was reported in
a female patient who developed epilepsy with BTCS at
17years of age without developmental delay or a family
history of epilepsy. Following an initial response to leveti-
racetam, she progressed to pharmacoresistance with daily
focal seizures characterized by an epigastric rising aura
followed by impaired consciousness with partial preser-
vation of comprehension, evolving into BTCS. Presurgical
investigations demonstrated left mesial temporal seizure
onset and left HS on MRI. Despite selective amygdalohip-
pocampectomy followed by two additional temporal re-
sections, seizures persisted during follow-up (ILAE Class
5 outcome).

Clinical and genetic details on the patients with re-
ported variants are summarized in Table 2.

3.5 | Insilico analyses

According to AlphaMissense, the variants are predicted
to be likely deleterious, with scores of 0.936 (KCNTI:
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Ser982Phe) and 0.956 (SLC2A1: Phe375Ile), respectively.
The structural role of affected amino acids is the stabi-
lization of the local structure, rendering the positions
highly intolerant to variation. KCNT1I: Ser982Phe leads to
serious steric clashes and disruption of hydrogen bonds,
and SLC2A1: Phe375Ile disrupts the conformational
changes and stability of the transport cycle. Thus, struc-
tural evidence for these variants supports the predicted
deleteriousness.

In silico structural analysis using AlphaFold,
AlphaMissense, and available experimental structures are
provided in Figure 1.

4 | DISCUSSION

Using an exome-based approach, we found no highly
penetrant monogenic variants in a well-characterized
cohort of 45 subjects with TLE, while pathogenic CNVs
with reduced penetrance were detected in a small subset
(i.e., 4.4%) of cases. A recently published work reported a
low diagnostic yield of presurgical genetic testing in adults
with epilepsy.”® Our study independently confirms these
observations in an even more highly selected patient pop-
ulation, as we exclusively included individuals who had
already undergone epilepsy surgery with long-term post-
operative follow-up data available.

The aforementioned findings are also in line with
emerging evidence suggesting that TLE is mainly driven
by polygenic risk factors.'* While familial aggregation and
twin studies indicate a substantial heritable c:omponent,38
previous sequencing studies failed to identify reproduc-
ible monogenic causes, suggesting a complex molecular
background.'

We identified pathogenic CNVs in two individuals, cor-
responding to 4.4% of the cohort, including one 16p13.11
deletion and one 22q11.2 duplication. Both detected CNVs
have already been associated with a variety of neurode-
velopmental phenotypes with or without seizures.***’ The
CNV detection rate in this study is in concordance with
a previous large-scale study, which showed that 1.5%-
3% of patients with common epilepsy syndromes carry
pathogenic CNVs.** Although these variants are known
to contribute to disease risk, their penetrance is mark-
edly reduced,”” making their presence alone insufficient
to inform clinical decision-making, including presurgical
evaluation.

While we used an exome-wide approach to identify
diagnostic (likely pathogenic) variants, the screen for
rare missense VUS was restricted to a curated panel of
45 monogenic disease genes with well-established rele-
vance to common forms of epilepsy, as an unbiased search
would have yielded a large number of rare variants with

limited interpretability. Through this approach, we identi-
fied two VUS in KCNT1 and SLC2A1 that were computa-
tionally predicted to be deleterious. We acknowledge that
different strategies can be applied to prioritize rare mis-
sense variants for exploratory analyses. In our study, we
selected predefined thresholds based on AlphaMissense
and REVEL, as recent data indicate that these represent
the most accurate in silico tools for predicting the patho-
genicity of epilepsy-associated missense variants.**

For these two missense variants, we also performed
an in silico characterization incorporating evolutionary
conservation as well as structural considerations, which
supported a functional relevance at the protein level
(Figure 1). However, computational evidence alone is
insufficient to establish pathogenicity. While TLE is not
part of the classical phenotypic spectrum associated with
these genes, variants in both genes have already been re-
ported in focal epilepsies.**** Functional validation and
segregation analyses are necessary to clarify their clini-
cal relevance. While precision medicine approaches have
been proposed for pathogenic variants in both KCNTI and
SLC2A1,*” our detected variants were classified as VUS
and therefore did not inform clinical management. In case
of a reclassification of these variants as (likely) pathogenic
(e.g., based on confirming de novo mutagenesis through
parental testing), we would definitely consider targeted
treatment approaches.

From a clinical point of view, our results suggest that
routine genetic testing may have a low diagnostic yield
in carefully selected adults with TLE undergoing pre-
surgical evaluation. However, the absence of monogenic
findings in our cohort does not imply that presurgical
genetic testing is generally not indicated. Recent ILAE
recommendations suggest considering genetic testing in
patients with isolated focal epilepsy who present with ad-
ditional features such as pharmacoresistance, intellectual
disability, autism, dysmorphic features, or a positive fam-
ily history.*® While all cases with qualifying variants had
pharmacoresistant epilepsy, none of them had a positive
family history, intellectual disability, dysmorphic, or au-
tistic features.

It is worthy of note that the rate of ILAE Class 1 out-
comes in our cohort (44%) is lower than expected. This is
reflected by a previously published, overlapping mesial
TLE cohort from our center, which reported long-term
seizure freedom in almost 70%.* For our study, only 45 out
of 518 patients who underwent epilepsy surgery met the
requirements of sample and consent availability as well as
clinical eligibility for inclusion. The overrepresentation of
refractory cases may reflect that such cases remain under
follow-up care for longer periods of time, increasing the
likelihood for biobanking. Seizure-free patients, by con-
trast, may be discharged from active follow-up earlier on.
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FIGURE 1

E Ser982

Structures of KCNT1 and SLC2A1. (A-C): SLC2A1 (glucose transporter type 1) and location of Phe375: (A) The top panel

depicts the experimental structure of the transporter with PDB ID 6THA. (B) View of Phe375, localized in helix 10 which contributes to

glucose transport and conformational cycling of the porter. AM model reflecting the mean predicted pathogenicity score per amino acid. (C)
SLC2A1 Phe375 interactions in the AF model. (D-F): KCNT1 (sodium-activated potassium channel) and location of Ser982: (D) The entire
tetrameric channel, experimental model with PDB ID 8HKF. (E) AM zoomed in model of a single subunit reflecting the mean predicted
pathogenicity score per amino acid. (F) KCNT1 Ser982 in the AF model (AF and AM numbering Ser963) with the interactions of Ser982 (AF
963) highlighted. The larger Phe would lead to disruption of the structure due to steric bulk and lacking H-bonding ability. Color codes: AM
models are colored with mean pathogenicity score per residue (red: likely pathogenic, blue: likely benign); experimental models: chain of
interest in gray; helix 10 of the glucose transporter cyan (panel A); additional chains of the potassium channel in panel D ice blue. In the AF
models, the color code represents the pLDDT score, a measure of model confidence (dark blue =very high; light blue = high; yellow =low;

orange =very low). The green ellipses show the location of the variants in the overview images.

Our findings in terms of surgery outcome should there-
fore not be extrapolated to the general TLE population.

Our study has some limitations. First and foremost, it
is limited by its small sample size and not powered to de-
tect associations between rare variants and postoperative
outcome. Large-scale studies integrating rare variant anal-
ysis, polygenic risk scores, and tissue-based sequencing
approaches are required to assess the contribution of dif-
ferent types of genetic variation to the genetic architecture
of TLE and the impact on postsurgical outcome.

Second, only singleton exomes were analyzed, and
parental samples were unavailable to assess de novo vari-
ation. Although we only included cases in which his-
topathological evaluation did not indicate an acquired
etiology, the cohort was heterogeneous and included
patients with normal histology, HS, isolated gliosis, and
MCBDs. It is well-established that MCDs, in particular, may
be caused by somatic mutations confined to brain tissue

and therefore not detectable in blood-derived DNA.*
Such variants would have been missed by our approach.

In conclusion, our findings suggest that highly pene-
trant monogenic variants are exceedingly rare in adults
with TLE undergoing epilepsy surgery. Consequently, rou-
tine genetic testing appears to have a low diagnostic yield
in this highly selected patient population. At present, mo-
lecular findings should be interpreted with caution and
require multidisciplinary case-by-case discussion as part
of the presurgical assessment.
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