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ABSTRACT 

Objective:  To evaluate the efficacy of neurosurgical treatment of patients with drug-resistant structural 

epilepsy caused by low-grade brain tumors. 

Materials and Methods:  30 patients with drug-resistant structural epilepsy caused by low-grade tumors. 

Preoperative evaluation and surgical treatment were performed from 01.01.2016 to 31.12.2023. As a 

preoperative evaluation, all patients underwent neurological and neuropsychological examination, the 

semiology of seizures was assessed, and neuroimaging and neurophysiological studies were performed. A 

histological examination of resected brain areas was performed. Surgical outcome assessed by J. Engel Surgical 

Treatment Outcome Scale (1993) at 12, 24 months. 

Results:  30 patients were treated surgically, 10 (33%) were men and 20 (67%) – women. The mean age of the 

patients was 29.76 years. Focal motor and non-motor seizures were noted in 12 (40%) patients. 18 (60%) patients 

had bilateral tonic-clonic seizures with focal onset. All 30 patients underwent resection surgery: 10 patients 

(33%) underwent anterior mesial temporal lobectomy (AMTLE) , 17 patients (57%) – lesionectomy, 2 – AMTLE 

plus lesionectomy, and one – lesionectomy plus selective amygdalohippocampectomy (SAH). The results of 

surgical treatment 12 months after surgery were evaluated in 25 patients. Engel I  outcomes after 12 months 

were in 18 patients (72%), at 24 months in - 73%. 

Conclusion:  The results of our study demonstrate the efficacy of surgical treatment in patients with drug-

resistant structural epilepsy caused by low-grade brain tumors. Significant improvement in seizure control was 

seen in the Engel I results at 12 and 24 months after surgery (72% and 73%, respectively). 
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INTRODUCTION 

Brain tumors are the most common cause of 

symptomatic focal epilepsy. Brain tumors are the 
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cause of first-diagnosed seizures in 5% of cases1,2 

and 13% of MR-positive forms of focal epilepsy.3 

Epileptic seizures are the first clinical finding in 30-

50% of patients with brain tumors and develop 

plater in 10-30%.4 Epileptic seizures could cause 

severe neurological impairment (transient 

hemiparesis, aphasia, sleep disturbances, memory 

loss, etc.), which adversely affects the quality of life 

and leads to psychological and social problems 

(low self-esteem, depression, anxiety, 

unemployment, social isolation, stigmatization, 

inability to drive, etc.).5,6 Persistent seizures in the 

postoperative period in patients receiving 

anticonvulsant therapy significantly worsen their 

neuropsychological status.7 

 The terms "chronic epilepsy" associated with 

brain tumors, where the duration of seizures 

exceeds 2 years in the context of a slow oncologic 

process, are often used to describe "epileptoma" 

and "long-term epilepsy-associated tumors 

(LEAT)".8 

 The pathophysiological mechanisms of brain 

tumor epileptogenesis are not fully understood.  

J.H. Jackson noted in 1882 that the causes of 

epilepsy in patients with brain tumors are the 

presence of a slow-growing tumor in the gray 

matter of the brain and "sudden sharp 

pathological discharges of nerve cells" causing 

epileptic seizures.10,11 W. Penfield suggested that 

impaired vascularization of the cortex surrounding 

the tumor could lead to hypoxic-ischemic neuronal 

changes.11,12 

 Impaired vascularization of the cortex 

surrounding the tumor, direct irritation of the brain 

by the tumor, and denervation hypersensitivity due 

to partial disconnection of the cerebral cortex have 

been suggested as the main causes of epileptic 

seizures.13 

 Pathogenetic factors of tumor epileptogenesis 

may include tumor histology and localization, 

disruption of the blood-brain barrier, the gap 

junctions (nexuses), molecular genetic alterations, 

morphologic changes in the tissues surrounding 

the tumor, hypoxia, acidosis, metabolic disorders, 

ionic changes, glutamate neurotransmission, 

GABA neurotransmission, immunologic and 

inflammatory changes.14 Glioneuronal tumors are 

tumors of the central nervous system consisting 

entirely or partially of cells with neuronal 

differentiation, diagnosed mainly by histological 

and immunohistochemical studies. The most 

common glioneuronal tumors are gangliocytomas, 

gangliogliomas, dysembryoplastic 

neuroepitheliomas, and extraventricular 

neurocytomas. 

 
MATERIALS AND METHODS 

Study Setting and Duration  

Preoperative evaluation and surgical treatment 

were conducted from 01.01.2016 to 31.12. 2023 at 

the Neurosurgical Department of Russian Medical 

University (Russia, Moscow). 

 

Inclusion Criteria 

Adult patients ≥18 years with confirmed drug-

resistant forms of epilepsy, intracerebral brain 

tumors identified by brain MRI, and low-grade 

tumors confirmed by histopathology. As a 

preoperative evaluation, all patients underwent 

neurological and neuropsychological examination, 

the semiology of seizures was assessed, and 

neuroimaging and neurophysiological studies 

were performed. A histological examination of 

resected brain areas was performed. Surgical 

outcome was assessed using the J. Engel Surgical 

Treatment Outcome Scale (1993) at 12, and 24 

months after surgery. 

 

Exclusion Criteria 

Patients with an unconfirmed diagnosis of drug-

resistant epilepsy without low-grade brain tumors 

and without preoperative neurological, 

neuropsychological, neuroimaging, and 

pathomorphological studies. 
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Data Collection Tool 

Patient data, i.e. name, age, gender, time of onset 

and duration of the disease, the clinical picture of 

epileptic seizures, brain MRI data, scalp, and 

invasive EEG monitoring data were noted. 

 
RESULTS 

Age Distribution 

A total of 30 patients with drug-resistant structural 

epilepsy caused by low-grade tumors were 

included in the study. At the time of surgery, 63% 

(3) are under the age of 20, 16 are aged 21-30, 8 

are aged 31-40, and 3 are over 41. The mean age 

of the patients was 29.76 years. The mean age of 

disease onset was 16.75 years. The mean disease 

duration was 13.34 years. 

 

Gender Distribution 

There were 10 (33%) men and 20 (67%) – women. 

 

EEG Findings 

All patients underwent scalp video-EEG 

monitoring with seizure recording. Based on 

video-EEG monitoring data, the seizure onset zone 

was localized in the right hemisphere in 20 (66%) 

patients, in the left hemisphere in 9 (30%) patients, 

and in one patient the seizure onset zone could 

not be lateralized. Deep and cortical electrodes 

were implanted for invasive video EEG monitoring 

to determine the "seizure onset zone" and 

"irritation zone" in seven patients (23%). During 

EEG monitoring, focal motor and non-motor 

seizures were recorded in 12 patients (40%), and 

bilateral tonic-clonic seizures with focal onset were 

recorded in 18 patients (60%). 

 

Distribution by MRI 

Brain MRI revealed epileptogenic lesions in 30 

patients (100%), with LGG localization in the 

temporal lobe in 15 (50%), the parietal lobe in 7 

(23%), the hippocampus in 2, the frontal lobe in 1, 

the occipital lobe in 1, and two or more lobes in 4. 

In 20 (66%) patients the LGG was localized in the 

right cerebral hemisphere, in 9 (30%) patients in 

the left cerebral hemisphere, and in one patient 

bilateral LGGs were identified. 

 

Distribution by Surgical Resection 

All 30 patients underwent resective surgery: 10 

patients (33%) underwent anterior mesial temporal 

lobectomy (AMTLE), 17 patients (57%) – 

lesionectomy, 2 – anterior mesial temporal 

lobectomy plus lesionectomy and one – 

lesionectomy plus selective 

amygdalohippocampectomy (SAH). Right-sided 

resection was performed in 19 (63%) patients, left-

sided performed in 10 (33%) patients, and in one 

patient,  bilateral LGG resection was done. No 

postoperative complications were noted during 

both invasive video-EEG monitoring and surgical 

resections in our group of patients. 

 

Distribution by Histopathology 

Histological examination revealed low-grade 

tumors (grade 1-2) in 17 patients (56%): diffuse 

astrocytoma – 4 patients, oligodendroglioma – 5, 

oligoastrocytoma – 2, fibrillary astrocytoma -1, 

NOS - 1, DNET -1, ganglioglioma - 2, 

gangliocytoma – 1 and a combination of focal 

cortical dysplasia with low-grade tumors – FCD IIIb 

in 13 patients (44%): DNET – 8 patients, pilocytic 

astrocytoma - 1, ganglioglioma - 2, 

oligodendroglioma – 2. 

 

Distribution by Outcomes 

The results of surgical treatment 12 months after 

surgery were evaluated in 25 patients: 18 patients 

(72%) became seizure-free – Engel I: 16 patients 

(64%) – Engel Ia, 2 patients – Engel Ib, 3 patients 

(12%) had – Engel IIIa, one patient – Engel IVa and 

3 patients (12%) – Engel IVb. 

 The results of surgical treatment 24 months 
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after surgery were evaluated in 23 patients: 17 

patients (73%) became seizure-free – Engel I: 15 

patients (65%) – Engel Ia, 2  patients – Engel Ib, one 

patient – Engel IIa, one patient – Engel IIb, one  

patient – Engel IIIa, 2 patients – Engel IVb and one 

patient – Engel IVc. 

 So, Engel I  outcomes 12 months after surgery 

were in 18 patients (72%), at 24 months in – 73%. 

Based on histopathology, in patients with LGG 

only, Engel I outcomes at 12 months were 64%, 

and in patients with LGG plus FCD – 83% (Table 1). 

 

Table 1:  Engel scale outcomes in patients with LGG and 

FCD IIIb 12 months after surgery. 

Engel outcomes 
Histopathology 

LGG FCD IIIb 

Engel I 9 (64%) 9 (81%) 

Engel III 1 (7%) 2 (19%) 

Engel IV 4 (29%)  

Total number of patients 14 11 

 
DISCUSSION 

In our study, the average duration of the disease 

from its onset to the time the patient was referred 

to a neurosurgeon was 13.34 years. In epilepsy 

surgery, the average period from the diagnosis of 

epilepsy to surgery in adults is about 20 years.15 

The reasons for a long delay in surgery for drug-

resistant epilepsy may be a lack of complete 

information on the efficacy and safety of surgical 

treatment, lack of sufficient accessible literature on 

methods of surgical treatment of epilepsy for both 

patients and specialists, the reluctance of 

neurologists to refer patients to a neurosurgeon, 

justifying this by possible severe postoperative 

neurological disorders, insufficient equipment of 

centers for surgical treatment, and, which causes 

some concern, in some cases, the desire of doctors 

"not to let the patient go" for several reasons, 

including for conducting sponsored clinical trials 

of drugs.16 Such a long delay in brain tumor 

surgery is unacceptable due to the risk of 

developing malignancy of brain tumors with the 

development of irreversible complications.17,18 A 

patient with a detected structural lesion on MRI 

should be referred to a neurosurgeon, according 

to the classification of brain tumors, verification of 

the diagnosis can only be carried out after 

pathomorphological, immunohistochemical, and 

molecular genetic studies.19 

 The Engel I results in 12 and 24 months after 

surgery were 72% and 73%, so our epilepsy 

surgery results in patients with drug-resistant 

forms with low-grade tumors are comparable with 

the studies by Meguins et al, Kurzwell et al.20,21 

 In our research, patients with low-grade 

tumors combined with focal cortical dysplasia had 

better surgical outcomes than patients with low-

grade tumors alone, Engel I outcome after 12 

months was 81% and 64% consequently. This may 

be explained that in patients with FCD IIIb were 

performed additional resection of surrounding 

LGG brain tissue, then only lesionectomy in 

patients with LGG. Excision of the tumor alone and 

preservation of abnormal dysplastic tissue around 

the tumor may lead to the persistence of seizures 

after surgery. In approximately 30% of patients, the 

seizure onset zone may not correspond to the 

tumor location, due to the presence of a secondary 

epileptogenic zone. The increased risk of 

secondary epileptogenesis is most often 

associated with the patient's young age, long 

history of the disease, and tumor localization in the 

temporal lobe. 

 Epilepsy surgery in brain tumor patients is not 

just tumor removal. The type of tumor, its location, 

pathophysiology, and epileptogenesis determine 

the treatment of patients with epilepsy. Treatment 

tactics are determined by the type and location of 

the tumor and the presence of focal cortical 

dysplasia. 

 The importance of a comprehensive 

preoperative evaluation cannot be overstated. The 

multidisciplinary team approach, including 

neurological and neuropsychological examination, 

semiology of seizures assessment, neuroimaging, 

and neurophysiological studies, enabled us to 
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identify the underlying causes of epilepsy and 

develop an individualized treatment plan for each 

patient. 

 Each case should be approached individually 

by a multidisciplinary team of specialists 

(neurologists, epileptologists, neurosurgeons, 

neurophysiologists, neuropsychologists, 

pathomorphologists, neuroradiologists). After a 

comprehensive preoperative evaluation of the 

patient and careful and balanced planning of the 

surgical intervention, the patient has a high chance 

of complete seizure control and a significant 

improvement in quality of life. 

 
CONCLUSION 

The results of our study demonstrate the efficacy 

of surgical treatment in patients with drug-

resistant structural epilepsy caused by low-grade 

brain tumors. Significant improvement in seizure 

control was seen in the Engel I results at 12 and 24 

months after surgery (72% and 73%, respectively). 

 The main type of histopathology in patients 

with drug-resistant forms was the combination of 

FCD IIIb and DNET – 26% and oligodendroglioma 

– 16%. Patients with a combination of FCD and 

LGG had better outcomes than those with LGG 

alone. 

 
RECOMMENDATIONS 

Patients with brain tumors and drug-resistant 

epilepsy should undergo preoperative 

examination to achieve seizure-free: high-

resolution MRI of the brain, the scalp of invasive 

video EEG monitoring, etc. with seizure recording 

to verify the epileptogenic zone, the complete 

resection of which leads to seizure control. 
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