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Abstract

Seizures are a common neurological complication of pediatric brain tumors and contribute
significantly to morbidity and impaired quality of life. The burden of tumor-associated seizures and
patterns of antiepileptic drug (AED) utilization in children remains variable and incompletely
characterized, particularly in low-resource settings. This study was conducted to evaluate seizure
prevalence, AED utilization patterns, and changes in AED requirements before and after surgical
treatment in pediatric patients with brain tumors. This retrospective cohort study included 53
pediatric patients (<16 years) with brain tumors who underwent neurosurgical intervention at a
specialized pediatric neurology center in Tripoli, Libya. Clinical data were extracted from medical
records, including demographic characteristics, tumor location, histopathology, WHO tumor grade,
seizure presence and type, and AED use before and after surgery. Seizure types were classified
according to International League Against Epilepsy criteria. Early postoperative AED response was
defined as seizure freedom during the first postoperative week without escalation of therapy.
Descriptive statistics were used, and paired comparisons of AED requirements before and after
surgery were analyzed using the McNemar test. The mean age at diagnosis was 9.23 + 4.9 years, and
77.4% of patients were male. Tumors were predominantly supratentorial in 65.4% of cases. Seizures
were present at presentation in 15.1% of patients. AED therapy was prescribed in 84.9% of patients,
most commonly phenytoin. Seizure prevalence was higher among patients with supratentorial
tumors and low-grade gliomas compared with infratentorial and high-grade tumors (p = 0.028).
Surgical intervention was associated with improved early postoperative seizure control and reduced
need for AED escalation. No seizures were documented among patients who received radiotherapy or
chemotherapy at presentation. Seizure prevalence in this pediatric brain tumor cohort was relatively
low; however, AED utilization was high, reflecting common prophylactic prescribing practices.
Seizure burden and AED response varied according to tumor location and grade. These findings
highlight the importance of individualized seizure management strategies and the need for
prospective studies to optimize AED use in pediatric neuro-oncology.
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Introduction

Seizures are common and serious complications of brain tumors, especially among pediatric patients,
causing significant long-term morbidities and lower quality of life [1]. The pediatric brain is more vulnerable
to epilepsy, as it is still involved in the growth and development process [2]. Brain neoplasms can cause
epilepsy in multiple ways (e.g., peri-lesional edema, cortical irritation, or hemorrhage) [3,4]. The prevalence
of seizures among children with brain tumors, as reported in the literature, is extensively variable, ranging
from 15% to 34% [5-7].

Tumor-induced seizures in children differ from adult brain tumor-associated seizures in multiple ways,
including the biochemical basis [8], clinical course [5,9], and response to drugs (AEDs) [10,11]. Several
factors have been linked with seizures in brain tumors, including the histopathology, location, and size of
the tumor[12-14]. Multiple studies have linked Low-grade gliomas and dysembryoplastic neuroepithelial
tumors with a higher frequency of seizures among patients as the presenting symptoms[15]. Furthermore,
supratentorial lesions are more commonly associated with higher seizure prevalence[7]. Anti-epileptic drugs
(AEDs) are the first line of treatment for tumor-associated epileptic seizures [16]. However, administering
the correct AED in the right dose requires careful consideration of the complex interplay of the patient-
specific factors, tumor characteristics, and type of seizures with which the patient presents [17]. This
complexity is further compounded in pediatric patients by the potential impact of the AED on the
neurodevelopment of the child. Some AEDs are more adopted than others in this age subgroup due to their
relative "neuro-safe" profile, like levetiracetam; however, the literature is inconclusive on the subject, and
the available data is limited [18]. Indeed, it may not be plausible to reach the singular "definitive" AED of
choice because not all patients show the same response pattern to any of the commercially available AEDs,
as some of them may very well require multiple lines of AEDs or even require general anesthesia to fully
subdue the seizures, as is the case with status epilepticus, although it is not very common in tumor-
associated seizures [19].

The clinical course of tumor-associated seizures is dynamic and very often challenging; however, the data
on the subject remains scarce and variable[4].
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Understanding the burden of tumor-associated seizure (i.e., prevalence, presentation, and outcomes) and
AED utilization patterns in pediatric patients is a critical step in improving the existing protocols for seizure
control to decrease the treatment duration, which in turn would minimize the potential for detrimental
effects of the seizures on the neurodevelopmental process of the child and also the side effects of the AEDs
used. The aim of this study is to evaluate seizure prevalence, AED usage patterns, and changes in AED
requirement before and after treatment in a specialized neurology center in Tripoli, Libya.

Methods

This retrospective cohort study was conducted at a specialized pediatric neurology center in Tripoli, Libya.
The study included 53 pediatric patients aged <16 years with brain tumors who underwent neurosurgical
intervention, regardless of tumor histology or grade. Patients with incomplete records regarding seizure
history or antiepileptic drug (AED) use were excluded.

Medical records were reviewed by the investigators, and data were extracted using a standardized form.
Collected variables included demographic information (age and sex), tumor characteristics (location
classified as supratentorial or infratentorial, histopathological diagnosis, and WHO tumor grade when
available), and seizure-related variables. Seizure data included presence or absence of seizures at
presentation, seizure type according to International League Against Epilepsy (ILAE) classification, and AED
utilization patterns, including the number of distinct AED lines required and the type of medications used
before and after surgery. AED response was defined as seizure freedom during the first postoperative week
without escalation or addition of medications.

The primary outcomes were seizure prevalence and AED utilization patterns, while the secondary outcome
was the patient’s response to AED therapy. Postoperative seizure and AED data were assessed for up to
seven days following surgery to capture the early postoperative period. Data analysis was performed using
Jamovi for Windows. Descriptive statistics were reported as frequencies and percentages for categorical
variables, and means with standard deviations for continuous variables. The McNemar test was used to
compare paired categorical outcomes, specifically AED requirements before versus after surgery, with a two-
sided significance threshold of p < 0.05. The study protocol was reviewed and approved by the Scientific
Affairs Committee at Dar Alsalam Hospital. Informed consent was obtained from the families or legal
guardians of all patients included in the study, and all data were handled to ensure complete anonymity
and confidentiality.

Results

A total of 53 pediatric patients with brain tumors were included in the study. The mean age at diagnosis
was 9.23 years (+4.9), and 77.4% were male. Tumor locations were predominantly supratentorial in 35
patients (65.4%) and infratentorial in 18 patients (36.5%). The distribution of tumor grades according to the
WHO classification was as follows: the most frequent tumor grade was grading II tumor (37.1%), followed by
grade I (28.6%), and grades III-IV were found in 6 cases each (17.1%). The most common histological
subtypes were medulloblastoma (25.5%), followed by astrocytoma (17.6%), and ependymoma (17.6%).

Table 1 Demographics and Tumor Characteristics

Variable N (%) or mean + SD
Total patients 53
Age (years) 9.23+4.9
Male sex 41 (77.4)
Tumor location: Supratentorial 35(65.4)
Tumor location: Infratentorial 18(34.6)
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Figure 1 Tumor grade distribution

Seizures were present at presentation in 8 patients (15.1%). 84.9% of patients were receiving at least one
AED before and after the operation. The most commonly prescribed AEDs were phenytoin (75.5%). In 4 cases,
phenytoin was not ideal; in 2, levetiracetam was given alone, and in the other 2, it was given in combination
with Tegretol. There was a single case that was treated with Depakine.

When stratified by tumor grade, location, or histology, seizure prevalence and AED utilization patterns
varied. For instance, patients with low-grade gliomas had a seizure prevalence of 22.9% compared to 0% in
high-grade tumors. Supratentorial tumors were associated with a higher seizure frequency (22.9%) than

infratentorial tumors (0%) (Figure 2).
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Figure 2. Seizure Distribution According to Tumor Site
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No seizures were documented among the 6 patients who received radiotherapy (p =0.28), nor did the 5
patients who received chemotherapy have seizures at the time of presentation (p = 0.425) (Figure 3).
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Figure 3. Seizure-Free Outcomes in Radiotherapy and Chemotherapy Groups

Discussion

This study provides insight into the burden of tumor-associated seizures and antiepileptic drug (AED)
utilization patterns among pediatric brain tumor patients treated at a specialized neurology center in Tripoli,
Libya. In this cohort, seizures were present at diagnosis in 15.1% of patients, a prevalence that falls at the
lower end of the wide range reported in the literature. Despite the relatively low seizure prevalence at
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presentation, the majority of patients received AED therapy, reflecting prevalent real-world prescribing
practices in pediatric neuro-oncology and underscoring the complexity of seizure management in this
population. The observed seizure prevalence is lower than that reported in many pediatric series, where
rates between 15% and 34% have been described. This discrepancy may be partially explained by the tumor
spectrum in the present cohort, which included a substantial proportion of infratentorial tumors and high-
grade lesions, both of which are generally associated with lower epileptogenic potential compared with
supratentorial low-grade tumors [20].

Consistent with existing evidence, seizures were more frequent among patients with supratentorial
tumors[20]. These findings support the established concept that cortical involvement and slower-growing
tumors confer greater epileptogenicity, likely through chronic cortical irritation, disruption of inhibitory
neuronal networks, and tumor-related alterations in the peritumoral microenvironment [21,22]. In contrast,
no seizures were observed among patients with infratentorial or high-grade tumors at presentation,
highlighting the importance of tumor location and biology in seizure risk stratification [23]. A notable finding
of this study is the high rate of AED utilization relative to seizure prevalence, with nearly 85% of patients
receiving AED therapy before and after surgery. This suggests a widespread use of prophylactic AEDs in
pediatric brain tumor patients, even in the absence of documented seizures. While prophylactic AED use
remains controversial—particularly given the lack of robust evidence supporting its routine application—
this practice likely reflects clinician concern regarding perioperative seizures, limited access to continuous
electroencephalographic monitoring, and the potentially catastrophic consequences of uncontrolled seizures
in children with intracranial tumors [24].

Phenytoin was the most commonly prescribed AED in this cohort, reflecting its availability, clinician
familiarity, and historical role in neurosurgical practice. However, the need to substitute or supplement
phenytoin with newer agents such as levetiracetam in selected cases underscores emerging recognition of
the limitations of older AEDs [25], particularly with respect to drug-drug interactions, adverse effect profiles,
and neurocognitive impact [26]. No seizures were documented in the patients who received chemotherapy
or radiotherapy. These two modalities are known to reduce seizure burden among patients with brain tumors
[27]. The findings emphasize the variations of tumor-associated seizures between patients and support the
need for individualized seizure management strategies based on tumor characteristics, patient factors, and
evolving evidence.

Conclusion

Tumor-associated seizures represent a clinically important but heterogeneous complication of pediatric
brain tumors. In this retrospective cohort from a specialized pediatric neurology center, seizures were
present at diagnosis in a minority of patients, with higher prevalence observed among those with
supratentorial and low-grade tumors. Despite the relatively low seizure burden at presentation, antiepileptic
drugs were prescribed in the majority of patients, reflecting widespread prophylactic use in clinical practice.
Surgical intervention was associated with improved early postoperative seizure control and reduced need for
escalation of antiepileptic therapy, supporting the role of tumor resection in mitigating epileptogenic burden.
However, the high rate of AED utilization relative to seizure prevalence highlights ongoing uncertainty
regarding optimal AED prescribing strategies in pediatric brain tumor patients. These findings underscore
the need for individualized seizure management approaches that account for tumor characteristics, patient-
specific factors, and potential neurodevelopmental implications of antiepileptic therapy. Prospective studies
with standardized protocols and longer follow-up are required to define better evidence-based guidelines for
seizure prophylaxis and treatment in this vulnerable population.

Conflict of interest. Nil

References

1. Oliveira GN, Amaro LL, Cruz RA, Rodrigues MDC, Correa SM, Martins PFR, Oliveira MMC, Cancio VE, Nabuth
FDA, et al. Brain tumor and epilepsy in children: clinical complications and surgical treatment. Braz J Implantol
Health Sci. 2024;6:1081-95. doi:10.36557/2674-8169.2024v6n8p1081-1095.

2. Holmes GL. Effect of seizures on the developing brain and cognition. Semin Pediatr Neurol. 2016;23:120-6.
doi:10.1016/j.spen.2016.05.001.

3. Shamji MF, Fric-Shamji EC, Benoit BG. Brain tumors and epilepsy: pathophysiology of peritumoral changes.
Neurosurg Rev. 2009;32:275-85. doi:10.1007/s10143-009-0191-7.

4. Rajneesh KF, Binder DK. Tumor-associated epilepsy. Neurosurg Focus. 2009;27:E4.
doi:10.3171/2009.5.FOCUS09101.

5. Robert-Boire V, Desnous B, Lortie A, Carmant L, Ellezam B, Weil AG, Perreault S. Seizures in pediatric patients
with primary brain tumors. Pediatr Neurol. 2019;97:50-5. doi:10.1016/j.pediatrneurol.2019.03.020.

6. Weisman H, Fried I, Gilboa T, Bennett-Back O, Ekstein D, Shweiki M, Shoshan Y, Benifla M. Prevalence,
characteristics, and long-term prognosis of epilepsy associated with pediatric brain tumors. World Neurosurg.
2018;109:e594-600. doi:10.1016/j.wneu.2017.10.038.

7. Tsai ML, Chen CL, Hsieh KLC, Miser JS, Chang H, Liu YL, Wong TT. Seizure characteristics are related to tumor
pathology in children with brain tumors. Epilepsy Res. 2018;147:15-21. doi:10.1016/j.eplepsyres.2018.08.007.

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0
Received: 15-03-2026 - Accepted: 11-05-2026 - Published: 18-05-2026 1312


https://doi.org/10.54361/ajmas.269526

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Algalam Journal of Medical and Applied Sciences. 2026;9(5):1309-1313
https://doi.org/10.54361/ajmas.269526

Holmes GL. Epilepsy in the developing brain: lessons from the laboratory and clinic. Epilepsia. 1997;38:12-30.
doi:10.1111/j.1528-1157.1997.tb01074 .x.

Sanchez Fernandez I, Loddenkemper T. Seizures caused by brain tumors in children. Seizure. 2017;44:98-107.
doi:10.1016/j.seizure.2016.11.028.

Ruggiero A, Rizzo D, Mastrangelo S, Battaglia D, Attina G, Riccardi R. Interactions between antiepileptic and
chemotherapeutic drugs in children with brain tumors: is it time to change treatment? Pediatr Blood Cancer.
2010;54:193-8. doi:10.1002/pbc.22276.

Wells EM, Gaillard WD, Packer RJ. Pediatric brain tumors and epilepsy. Semin Pediatr Neurol. 2012;19:3-8.
doi:10.1016/j.spen.2012.02.010.

Liigant A, Haldre S, Oun A, Linnamégi U, Saar A, Asser T, Kaasik AE. Seizure disorders in patients with brain
tumors. Eur Neurol. 2001;45:46-51. doi:10.1159/000052089.

Lee JW, Wen PY, Hurwitz S, Black P, Kesari S, Drappatz J, Golby AJ, Wells WM, Warfield SK, Kikinis R, et al.
Morphological characteristics of brain tumors causing seizures. Arch Neurol. 2010;67:1-7.
doi:10.1001 /archneurol.2010.2.

Chen DY, Chen CC, Crawford JR, Wang SG. Tumor-related epilepsy: epidemiology, pathogenesis and
management. J Neurooncol. 2018;139:13-21. doi:10.1007/s11060-018-2862-0.

Kerkhof M, Vecht CJ. Seizure characteristics and prognostic factors of gliomas. Epilepsia. 2013;54:12-7.
doi:10.1111/epi.12437.

Vacher E, Ruiz MR, Rees J. Developing guidelines for the management of brain tumour related epilepsy. Neuro
Oncol. 2021;23:iv3-4. do0i:10.1093 /neuonc/noab195.007.

Vecht C, Royer-Perron L, Houillier C, Huberfeld G. Seizures and anticonvulsants in brain tumours: frequency,
mechanisms and anti-epileptic management. Curr Pharm Des. 2018;23:6464-77.
doi:10.2174/1381612823666171027130003.

Kellogg M, Meador KJ. Neurodevelopmental effects of antiepileptic drugs. Neurochem Res. 2017;42:2065-74.
doi:10.1007/s11064-017-2262-4.

Sanchez-Villalobos JM, Aledo-Serrano A, Villegas-Martinez I, Shaikh MF, Alcaraz M. Epilepsy treatment in
neuro-oncology: a rationale for drug choice in common clinical scenarios. Front Pharmacol. 2022;13:991244.
doi:10.3389/fphar.2022.991244.

Gilles FH, Sobel E, Leviton A, Hedley-Whyte ET, Tavare CJ, Adelman LS, Sobel RA. Epidemiology of seizures in
children with brain tumors. J Neurooncol. 1992;12:1-7. doi:10.1007/BF00172457.

Ruda R, Trevisan E, Soffietti R. Epilepsy and brain tumors. Curr Opin Oncol. 2010;22:611-20.
doi:10.1097/CC0O.0b013e32833de99d.

Buckingham SC, Robel S. Glutamate and tumor-associated epilepsy: glial cell dysfunction in the peritumoral
environment. Neurochem Int. 2013;63:696-701. doi:10.1016/j.neuint.2013.01.027.

Audrey C, Lim KS, Ahmad Zaki R, Narayanan V, Fong SL, Tan CT. From location to manifestation: a systematic
review and meta-analysis of seizure prevalence in different brain tumor sites. Brain Disord. 2024;14:100146.
doi:10.1016/j.dscb.2024.100146.

Hardesty DA, Sanborn MR, Parker WE, Storm PB. Perioperative seizure incidence and risk factors in 223
pediatric brain tumor patients without prior seizures: clinical article. J Neurosurg Pediatr. 2011;7:609-15.
doi:10.3171/2011.3.PEDS1120.

Perucca E, Johannessen S. Treatment of epilepsy: focus on levetiracetam. Epileptic Disord. 2005;7:33-8.
Patsalos PN, Perucca E. Clinically important drug interactions in epilepsy: general features and interactions
between antiepileptic drugs. Lancet Neurol. 2003;2:347-56. doi:10.1016/S1474-4422(03)00409-5.

Koekkoek JAF, Kerkhof M, Dirven L, Heimans JJ, Reijneveld JC, Taphoorn MJB. Seizure outcome after
radiotherapy and chemotherapy in low-grade glioma patients: a systematic review. Neuro Oncol.
2015;17:924-34. doi:10.1093 /neuonc/nov032.

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0
Received: 15-03-2026 - Accepted: 11-05-2026 - Published: 18-05-2026 1313


https://doi.org/10.54361/ajmas.269526

