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ABSTRACT

Tumor-related epilepsy is a recognized entity in pediatric neurology, most often linked to low-grade epilepsy-associated
tumors (LEATS). We report the case of a 13-year-old girl presenting with two generalized tonic-clonic seizures, after which
MRI revealed a small right occipital/parietal cortical lesion, radiologically suggestive of a low-grade glial tumor, most
consistent with ganglioglioma. The patient developed obesity, depressive disorder with suicide attempt, and self-harming
behaviors, which complicated her clinical course. Despite antiepileptic therapy, seizure control remained suboptimal due to
irregular medication use. Neurosurgical evaluation recommended resection after further imaging with neuronavigation, but
surgery was postponed. This case highlights the challenges of managing epilepsy associated with extratemporal LEATs and
underscores the importance of a multidisciplinary approach that includes neurology, neurosurgery, psychiatry, and oncology
to address both neurological and psychosocial outcomes. The literature case reports comparison highligts the different
symptoms, treatment methods and treatment outcomes of treatment of tumor related epilepsy. It is important to perform
imagining after seziures occured.
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Introduction

In 2005, the International League Against Epilepsy defined epilepsy as a brain disorder characterized
by a persistent predisposition to generate epileptic seizures. The traditional definition required at least two
unprovoked seizures occurring more than 24 hours apart. However, a more recent, practical definition proposed
by the ILAE in 2014 acknowledges that epilepsy can also be diagnosed after a single unprovoked seizure if
there's a high probability (at least 60%) of further seizures, similar to the recurrence risk after two unprovoked
seizures over the next 10 years, or if the patient receives a diagnosis of an epilepsy syndrome [1]. Epilepsy,
affecting 0.5% to 1% of children, is the most prevalent and one of the most serious chronic neurological
conditions in childhood. Based on the Norwegian Mother and Child Cohort Study, the incidence is highest in
infancy. Approximately 1 in 150 children receive an epilepsy diagnosis within their first decade [2]. When a
pediatric patient manifests seizures, the initial clinical imperative is to determine if the event is epileptic,
differentiating it from nonepileptic events such as syncope or movement disorders. Upon confirmation,
subsequent management involves classifying the seizure and epilepsy type, using clinical data, EEG, and
neuroimaging to elucidate the underlying etiology. Definitive diagnosis is contingent upon the synthesis of
clinical and electrophysiological findings [3]. Given the influence of treatment strategies on patient outcomes,
determining the underlying cause of epilepsy is a primary concern from the onset. The International League
Against Epilepsy classification underscores the importance of etiology at each diagnostic step, categorizing
potential causes into structural, genetic, infectious, metabolic, immune, and unknown factors [3]. In pediatric
patients diagnosed with epilepsy, a definitive etiology is identified in approximately 30% of cases; structural
(21%) and genetic factors (10%) are the most commonly observed etiologies [4] Central nervous system
tumors constitute the most prevalent form of solid neoplasms in the pediatric population. Seizures are the
second most frequently observed clinical manifestation in pediatric patients presenting with supratentorial
tumors, with an incidence of 38%. Common supratentorial tumors encompass low-grade gliomas, including
pilocytic astrocytomas, subependymal giant cell astrocytomas, gangliogliomas, and dysembryoplastic
neuroepithelial tumors (DNETs). Gangliogliomas and DNETs are recognized for their marked epileptogenic
characteristics. Infratentorial tumors demonstrate a less frequent association with seizure activity, wherein
seizures typically arise secondary to mass effect, hydrocephalus, or metastatic spread. Furthermore, seizure
occurrence is more commonly associated with low-grade tumors compared to high-grade tumors or brain
metastases [5]. Histopathological analyses of brain tissue resected from patients undergoing surgical
intervention for drug-resistant epilepsy have revealed that tumors represent the second most common
histopathological diagnosis in both adult and pediatric cohorts, accounting for 23.6% of examined samples.
Gliomas were identified as the predominant tumor type, while DNETs were the second most frequently
encountered [6].

Methodology

The specific publications for the article were found using Pubmed and Google Scholar with the use of
phrases ‘tumor related epilepsy’, ‘children epilepsy’, ‘child epilepsy surgery treatment’, ‘child tumor related
epilepsy’, ‘outcome of surgical treatment of pediatric epilepsy’. The data about childer tumor related epilepsy
cases from data bases were compared and presented in the table 1.
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A Case Report

A 12-year-11-month-old girl was admitted to the emergency department after her parents received an
abnormal brain MRI result performed following her second generalized tonic-clonic seizure. The first seizure
occurred in August 2024 during sleep, and the second in January 2025, both associated with loss of
consciousness, hypersalivation, and urinary incontinence.

Perinatal and developmental history were normal (Apgar 10, birth weight 3100 g at 37 weeks). Past
medical history included pneumonia at age 3, obesity (BMI 35, >95th percentile), e-cigarette use, and allergy
to cow’s milk protein. Family history was significant for obesity (mother), cardiovascular disease (maternal
grandmother), and nicotine dependence (father). One sibling has aortic regurgitation and clubfoot.

On admission, the patient was stable, with no neurological deficits. Laboratory investigations were
largely normal, except for mildly elevated TSH and occasional leukocytosis with thrombocytosis. Infectious
serologies were negative. Abdominal ultrasound and chest X-ray showed no abnormalities. EEG recordings
were within age-appropriate limits.

MRI in January 2025 demonstrated a 12x9%7 mm enhancing lesion in the posterior right occipital lobe.
A follow-up MRI in June 2025 revealed a 10x7x12 mm lesion in the right parietal cortex, with discrete edema
and heterogeneous peripheral enhancement. Neurosurgical consultation concluded the lesion most likely
represented a low-grade glial tumor, consistent with ganglioglioma (LEAT — long-term epilepsy-associated
tumor), and advised surgical resection after further imaging with neuronavigation. Oxcarbazepine was
introduced as antiepileptic therapy.

In March 2025, the patient was hospitalized in a psychiatric unit following a suicide attempt with
antiepileptic drug overdose. She was diagnosed with depression and started on sertraline and hydroxyzine.

In June 2025, at 13 years and 4 months, she was admitted to the pediatric hemato-oncology unit for
evaluation of recurrent nightmares, nocturnal agitation, headaches with photophobia, dizziness, and behavioral
changes. She admitted to inconsistent medication use. Physical examination showed obesity and scars of self-
harm (scratches, burns, linear lesions); neurological examination remained normal. Repeat MRI confirmed
persistence of the parietal lesion with features requiring further neurosurgical assessment.

The patient is currently under multidisciplinary follow-up in pediatric neurology and hemato-oncology
clinics. Working diagnoses include intracranial space-occupying lesion (likely low-grade glial tumor,
ganglioglioma), epilepsy, depression with suicide attempt, and obesity. She remains on oxcarbazepine,
sertraline, and hydroxyzine, with planned repeat MRI and neurosurgical reassessment.

Table 1. A review and comparative analysis of central nervous system tumors associated with seizures in
pediatric patients

Tumor |Location Clinical e it
Case Age (Gender |Treatment Symptoms public
type of tumor Outcome .
ation
observation,

A case of recurrent :E?t(i)cti emooral
epilepsy-associated gIC: remp
rosette-forming resection 5 increased

lioneuronal y.o., three extraven frequency of
tgumor with 1 female surgical gross |tricular [temporal |seizures, delay |[seizures, no signs |2019
anaplastic total neurocyt |lobe of development |of tumor Aug
trarf)sformation in resections 6, |oma recurrence 11
the absence of 11 and 15 months after last
thera y.o. surgical resection

py radiotherapy
course
Spontaneous Three years after
regression of epileptic focus
. . valproic acid, |,. . |the left resection, he had

epileptogenic . Pilocytic | . . . .

3 ; levetiracetam middle epilepsy tonic— |no seizures or 2025
pilocytic 14 |male . astrocyto S .

; , resection of frontal clonic seizure neurological mar
astrocytoma with ma .
FGFR1-TACC1 e miass gyrus deficits.
fusion Postoperative
MRI revealed
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complete
resection of the
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carbamazepin . 16 months,
Type I11b yoplastic N P . after surgery,
. e, . |left limbic |initial seizures . ; 2019
Dysplasia: A 4 female | . neuroepi patient remained
- . risperidone, . lobe were absence- . Jun
Radiological and thelial . seizure free for 6
. and clobazam type, lasting 10
Anatomopathologi tumor months after
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cal Challenge . . surgery
resective occurring several
surgery times per week
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transparent
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mm flat
lesion
along the
superotem |At the age of 4-
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the right  |with fetal
fundus and |vasculature
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ontic white- left eye. At 6
Unusual fundus p colored months of age, |The patient has
Y 3 18 nerve . . Epub
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. |mon |male . sheath N 2025
neurofibromatosis enucleation .. |originating |have spells of  |after 4 years of
ths meningi . Mar 11
type 2 oma from the |[staring, follow-up.
left optic  |behavioral arrest
nerve with |and was
surroundin |diagnosed with
g focal epilepsy at
subretinal |the age of 10-
fluid with |months-
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overlying |glaucoma, pain.
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into the
vitreous
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estimated the right focus, . . No seizures have
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. . cell lobe, near |and loss of 2019
patient with 9 female |lobe . 7 years and 10
. astrocyto [the right  |awareness . Jan
epilepsy secondary tuberectomy, . months since
ma foramen of |occurring 3
to tuberous tumor . treatment
. Monro times per day
sclerosis complex removal
. no seizures
left alicrengions occurred after
Poliosis With a epilepsy gangliog . epilepsy, 2018
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intraoperative temporal thelial on most recent
magnetic craniotomy  |tumor follow-up, there
resonance imaging was a small
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tumor: a case ths resection thelial sure
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type 1- inhibitors glioma [significant |encephalopathy |improvement of
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glioma interpedun
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palsy after
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ganglioglioma Y llioma cerebellar hvdrocephalus patient was
region to Y p scheduled to
the pineal undergo both
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or the first case
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Resection for and gross . . . 2023
Pediatric Epilepsy: 10 |female total ), . se mesial |that time, §he behavior. They Feb 14
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hippoca academic education, she
mpal performance. has been more
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self-injurious to retain more
behavior (head |information at
banging and school since
self-biting), surgery.
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disorder (ASD)
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deficit/hyperacti
vity disorder
(ADHD).
1-year history of
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awareness
seizures 3-4
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The patient was
Behavioral diagnosed with |He r.eported 1 or
Improvements levetiracetam ASD at age 3 2 seizures
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following Lesion ,The patient .
. . grade 1 |right speech, surgery, but he
Resection for two times . . . 2023
At . 15 |male pilocytic [temporal |language, was otherwise
Pediatric Epilepsy: underwent ; . . Feb 14
Pt . astrocyto [lobe social/emotional |seizure free at the
Pediatric lesion L
. ma communication, |14-month follow-
Psychosurgery? resection .. .
requiring up, remaining on
Case 2 . .
placement in levetiracetam.
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education. His
mother noted
staring spells for
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1-year history of {He was seizure
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times per week |eslicarbazepine
and daytime and zonisamide.
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Behavioral . . . . .
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Resection for . . . . 2023
s . 8 female |but remained |gangliog |lobe, s, drooling, body |attention,
Pediatric Epilepsy: . . . o Feb 14
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Case4 ) 4
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Around the time |school where he
of seizure onset, |has shown
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exhibit improvement and
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Because of these
symptoms, he
was required to
transition to
home-school and
was diagnosed
with ADHD and
impulse control
disorder. He
developed
suicidal ideation
and self-
mutilation (e.g.,

cutting his
Wrists),

At 8-month
He presented follow-up, he

with unprovoked
GTC seizures
lasting <2 min
which have
occurred four
times at the time

was seizure free
on
oxcarbazepine.
Although no
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al testing was

of presentation X
and began at age P erformed,.hls
11. He was mother noticed
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dhameed with improvements in
ADHD at ace 5 his behavior. She
ODD at ageg 6 ’ |reported that he
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His seizures mood reeulation oppositional and
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Behavioral controlled He was ge > compliant with
Improvements with . medication. He
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following Lesion oxcarbazepin . no longer has
. -, |yoplastic |left defiant and .
Resection for e for a period ) . . episodes of 2023
s . 12 |male neuroepi |parietal physically .
Pediatric Epilepsy: but . . . running from Feb 14
s thelial  |lobe aggressive with
Pediatric subsequently - home and shows
tumor his teachers, .
Psychosurgery? had 3 more arents. and no aggression to
Case 5 GTC peers I:Ie has family members.
seizures, next Ea d séveral She is no longer
resection . seeking a
psychiatric psychiatric
giilf)tléahzatlons shelter/residential
threatenin facility for him.
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—— he has shown
behavior. He signiﬁce}nt
frequently ran gcademlc
away from Improvement.
e, demimed Teachers have
household DI G
objects and problems with
punched holes in ;t;;{clg?:r‘zvi 57, o
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other students.
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female 2023
Feb 14
Lo The After five months
Imaging in a new newly .
O . . ) since the
pediatric brain identifie . .
. left resection, with no
tumor-a The total d entity . pharmaco- .
. . . posterior . evidence of 2023
supratentorial 10 |male surgical isnot yet| . resistant focal
e e . parietal . recurrence on Jan 26
neuroepithelial resection a part of epilepsy
. lobe follow-up, and
tumor with a formal she is currentl
PLAGLI fusion classific . Y
. seizure-free
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Case Report:
Detailed Clinical
Course and
Management Plan
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Pediatric Patient |6 female |[surgical . . .
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Papilloma: A Case
Report and a
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valproate . |left .. lesions was
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Bt 7 male therapy and parietal . observed on
an incidental . ng and staring, May
3 3 q observation lobe . follow-up MRI
diagnosis in a child neuronal lasting 10 to 20
: . scans
presenting with tumor sec long, several
absence seizures times a day
oxycarbazepi
ne and
lacosamide,
open
resection by focal partial
frontotempor right-sided
al craniotomy seizures with recurrence of
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Seizure freedom transsylvian right upper limb |[seizures, 6
approach, WHO numbness, months after last
from recurrent . .
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glioma following . . Jan
. . resection, astrocyto fingertips, occurred, lowe of
laser interstitial . .
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The missing falx: a bllatgral . |subepen | . recurrent MRI after
. . 18 ventriculoperi right episodes of
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transcallosal with gross astrocyto hypo-pigmented |of seizure
approach total excision |ma macules over frequency
the trunk and
limbs and
shagreen patch
over the back
headache,
Sylvian Fissure . generalized
s . meningo | . .
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Discussion

In the presented case of a 13-year-old patient with focal epilepsy and a radiologically suspected occipital
lobe ganglioglioma, we are dealing with an atypical extratemporal localization of a low-grade epilepsy-
associated tumor (LEAT). Most reports of LEAT in the literature describe temporal lobe lesions, which
constitute the most common epileptogenic focus in children [5, 7]. Extratemporal locations, such as the one
described here, occur less frequently and may pose both diagnostic and therapeutic challenges. As in other
cases of tumor-associated epilepsy, the primary treatment modality remains radical surgical resection of the
lesion. Evidence indicates that complete tumor excision increases the likelihood of achieving Engel class |
seizure freedom by as much as sevenfold compared with subtotal resection [8]. Despite the unusual localization,
our patient could potentially derive comparable benefits from early surgical intervention. It is worth
emphasizing that antiseizure pharmacotherapy has limited efficacy. Studies indicate that satisfactory seizure
control is achieved in only about 12% of patients [9], while adverse effects occur in up to 40% of cases [10].
Radiotherapy and chemotherapy also influence seizure frequency only indirectly through reduction of tumor
mass. Moreover, in benign cortical tumors, radiotherapy may additionally induce gliotic foci and increase the
risk of epilepsy [11, 12]. From a diagnostic perspective, an important challenge remains the inability to reliably
differentiate ganglioglioma, DNET, and other low-grade glioneuronal lesions solely based on neuroimaging
[13]. Therefore, histopathological confirmation of tumor type is essential, including for the potential use of
targeted therapies. LEAT-type tumors, such as gangliogliomas, frequently harbor the BRAF V600E mutation,
which allows the application of BRAF inhibitors in unresectable cases or when seizures persist after surgery
[14, 15]. Our patient, given the current diagnostic stage and the feasibility of resection, does not presently
qualify for this type of therapy. This case illustrates the clinical dilemma between early resection, which
according to the literature offers the highest chance for long-term seizure freedom, and a short period of
watchful observation to assess tumor growth dynamics and optimize the surgical plan [16]. In situations of
radiological uncertainty, surgical decisions must be individualized, particularly in less common extratemporal
locations. In summary, this case highlights the importance of early diagnostics and personalized treatment
strategies in children with LEAT tumors. Histopathologically confirmed tumor type and complete excision
may provide the patient with durable seizure freedom and allow for eventual discontinuation of antiseizure
pharmacotherapy.

Conclusions

We presented a case of a 13-year-old patient diagnosed with focal epilepsy and a radiologically
suspected ganglioglioma in the rare occipital lobe location comorbid with obesity and adaptive disorders. An
epileptic seizure may be the first sign of a brain tumor, which renders neuroimaging studies vital to exclude it.
Epilepsy may be attributed to a brain tumor in approximately 30% of cases.

The patient was not qualified for primary neurosurgical intervention and was treated with antiseizure
medication. Unfortunately full therapeutic success was not achieved probably due to irregular medication
adherence and the presence of other comorbidities. This case indicates that an individualized approach is
essential in patients with tumor-induced epilepsy.

According to the literature and our comparative analysis of central nervous system tumors associated
with seizures, surgical resection of the tumor is the most effective treatment for epilepsy secondary to brain
tumors. To implement alternative therapies, such as BRAF inhibitors, histopathological analysis of tumor
tissue is required.

In certain cases, current knowledge and available therapeutic options are insufficient, and further
research is needed.
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