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A B S T R A C T 

Background: Seizures are a significant yet often overlooked complication in 
cancer patients, influenced by the tumor itself, treatment modalities, and 
individual patient factors. This review aims to explore the intricate relationship 
between seizures, cancer, and chemotherapy effects, focusing on risk factors, 
underlying mechanisms, and current therapeutic approaches. Methods: A 
comprehensive literature review conducted, encompassing studies on the 
incidence of seizures in various cancer types, the neurotoxic effects of 
chemotherapy and immunotherapy, and the multifactorial risk factors 
contributing to seizure development. Additionally, therapeutic strategies and the 
implications of palliative care in managing seizures evaluated. Results: The 
incidence of seizures in cancer patients varies significantly depending on tumor 
location, type, and treatment regimens. Chemotherapeutic agents have shown to 
exert neurotoxic effects, contributing to seizure activity. Identifying specific risk 
factors such as age, pre-existing neurological conditions, and type of cancer is 
crucial for early intervention. Current therapeutic approaches primarily involve 
the use of antiepileptic drugs (AEDs), although challenges persist due to drug 
interactions and the side effects of cancer treatments. Conclusion: There is a 
critical need for further research to better understand the mechanisms 
underlying seizures in cancer patients and to develop targeted management 
strategies. A multidisciplinary approach involving oncologists, neurologists, and 
researchers is essential for improving patient outcomes and quality of life. 
Enhanced understanding and collaboration will facilitate the development of 
evidence-based guidelines to address the complex needs of this population. 
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 Introduction 

he intersection between 
neurological disorders and cancer 
is a complex and multifaceted area 
of medical research [1]. Among 
these, the relationship between 
seizures and cancer poses unique 
challenges for clinicians and 

researchers alike. Seizures, a hallmark of various 
neurological disorders, can manifest in cancer 
patients due to multiple causes, including direct 
effects of the tumor, treatment-related side 
effects, or pre-existing conditions. 
Chemotherapy, a cornerstone of cancer 
treatment, has significantly improved survival 
rates for many patients, but its neurotoxic 
effects have increasingly become a matter of 
concern. Understanding the interplay between 
seizures, cancer, and chemotherapy requires an 
integrated analysis of risk factors, the 
underlying pathophysiological mechanisms, and 
the development of effective therapeutic 
strategies [2]. 
 
Seizures in Cancer Patients: Scope of the 

Problem 

Seizures are a significant and often 
underappreciated complication in cancer 
patients, particularly in those with primary or 
metastatic brain tumors. They are characterized 
by abnormal, excessive electrical activity in the 
brain, leading to a range of clinical 
manifestations from mild sensory disturbances 
to severe convulsive episodes. In the oncology 
population, seizures not only impair quality of 
life but also complicate the management of the 
underlying malignancy, increasing the burden 
on both patients and healthcare providers. The 
occurrence of seizures in cancer patients 
presents unique diagnostic and therapeutic 
challenges, necessitating a multidisciplinary 
approach to care. 
The incidence of seizures in cancer patients 
varies widely depending on the type, location, 
and extent of the malignancy. Brain tumors, 
whether primary or metastatic, are the most 
frequent culprits, with up to 40% of patients 
with gliomas and 20% of those with brain 
metastases experiencing seizures at some point 
during their illness. Gliomas, particularly low-

grade gliomas, are highly epileptogenic due to 
their tendency to infiltrate and disrupt normal 
cortical structures. The tumor’s mass effect, 
which compresses surrounding brain tissue, and 
the associated inflammatory responses 
contribute to neuronal hyperexcitability, 
predisposing patients to seizures. Similarly, 
metastases from cancers such as lung, breast, 
and melanoma are also known to provoke 
seizures, especially when they involve the 
cerebral cortex. 
In addition to brain tumors, seizures can also 
occur in patients with non-central nervous 
system (non-CNS) cancers, although this is less 
common. Paraneoplastic syndromes, which are 
rare but serious immune-mediated disorders, 
can provoke seizures by affecting the nervous 
system, even in the absence of direct tumor 
involvement in the brain. In such cases, the 
body’s immune response to the cancer leads to 
the production of antibodies or other substances 
that attack neuronal structures, causing seizures 
and other neurological symptoms. These 
syndromes are most frequently associated with 
small cell lung cancer, ovarian cancer, and 
testicular tumors, and they represent an 
additional layer of complexity in managing 
cancer patients with seizures. 
The occurrence of seizures in cancer patients 
significantly impacts their overall prognosis and 
quality of life. For patients with brain tumors, 
seizures can be the initial presenting symptom, 
leading to the diagnosis of the malignancy. In 
others, seizures may develop later as the disease 
progresses, either due to the growth of the 
tumor or as a result of treatment-related 
complications. Seizures can interfere with the 
patient’s ability to function independently, 
causing cognitive decline, mood disturbances, 
and social isolation. Moreover, they increase the 
risk of injury, especially in patients who 
experience generalized tonic-clonic seizures, 
which are associated with falls, fractures, and 
head trauma. 
The development of seizures in cancer patients 
also complicates their treatment plans. For 
patients undergoing chemotherapy or radiation 
therapy, the use of antiepileptic drugs (AEDs) 
may lead to drug interactions that reduce the 
efficacy of cancer treatments or increase the risk 
of side effects. For instance, enzyme-inducing 
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 AEDs such as phenytoin and carbamazepine can 
accelerate the metabolism of chemotherapeutic 
agents, potentially diminishing their therapeutic 
effects. On the other hand, chemotherapy and 
radiation therapy themselves can increase the 
risk of seizures by inducing neurotoxicity, 
further complicating the clinical picture. This 
creates a delicate balance in managing both the 
cancer and the seizures without exacerbating 
either condition [3]. 
Radiation therapy to the brain, often employed 
in the management of brain tumors or 
metastases, is another common cause of 
seizures in cancer patients. While effective in 
reducing tumor size and controlling tumor 
growth, radiation can cause acute or delayed 
neurotoxicity, which may manifest as seizures. 
Acute radiation-induced seizures typically occur 
within the first few days or weeks after 
treatment and are thought to be due to 
inflammation and edema in the irradiated brain 
tissue. Delayed seizures, on the other hand, may 
develop months or even years after radiation 
therapy, as a result of long-term radiation 
damage leading to gliosis, scarring, and reduced 
neuronal function [4]. 
Surgical interventions for brain tumors, 
although often necessary for tumor debulking or 
biopsy, can also provoke seizures. The risk of 
postoperative seizures is particularly high in 
patients who undergo craniotomy or other 
invasive neurosurgical procedures, especially 
when the tumor is located in or near the motor 
cortex or other highly epileptogenic areas. Post-
surgical seizures are often attributed to factors 
such as brain swelling, ischemia, or the 
formation of scar tissue, all of which can disrupt 
normal neuronal activity. While the goal of 
surgery is to reduce the tumor burden and, in 
some cases, alleviate seizure activity, the 
procedure itself carries inherent risks for 
inducing seizures [5]. 
Paraneoplastic seizures, although less common 
than tumor-related seizures, represent a 
particularly challenging subset of seizure 
disorders in cancer patients. These seizures are 
caused by the body’s immune response to the 
tumor, leading to the production of 
autoantibodies that attack neuronal tissues. In 
paraneoplastic limbic encephalitis, for example, 
patients may develop seizures, memory loss, 

confusion, and mood disturbances as a result of 
inflammation in the limbic system. These 
syndromes often require a different therapeutic 
approach, involving immunosuppressive 
treatments such as corticosteroids, intravenous 
immunoglobulins, or plasmapheresis, in 
addition to standard seizure management. 
In conclusion, seizures in cancer patients 
present a multifaceted clinical challenge that 
requires careful management. Whether caused 
by the direct effects of brain tumors, 
paraneoplastic syndromes, or treatment-related 
complications, seizures significantly impact 
patient outcomes and quality of life. Addressing 
the underlying mechanisms of seizure 
development in cancer patients, optimizing 
antiepileptic therapy, and minimizing 
treatment-related neurotoxicity are critical 
components of comprehensive cancer care. 
Further research into the interactions between 
cancer therapies and seizure activity will be 
essential for improving patient outcomes in this 
vulnerable population [6]. 
 

Chemotherapy-Induced Seizures: Neurotoxic 

Effects 

Chemotherapy, a cornerstone in cancer 
treatment, often brings about a wide range of 
side effects, with neurotoxicity being one of the 
most concerning. Chemotherapy-induced 
seizures, although relatively rare, are a serious 
manifestation of neurotoxicity and can 
significantly complicate the management of 
cancer patients. These seizures occur as a result 
of the toxic effects that certain 
chemotherapeutic agents have on the central 
nervous system (CNS). The delicate balance 
between achieving effective cancer cell kill and 
minimizing neurotoxic effects is a major 
challenge in oncology, and seizures can be one of 
the most severe outcomes of this balance tipping 
unfavorably [7]. 
Several chemotherapeutic agents are known to 
be neurotoxic and may cause seizures in 
susceptible individuals. The platinum-based 
drugs, such as cisplatin and carboplatin, are 
frequently implicated in chemotherapy-induced 
seizures due to their ability to cross the blood-
brain barrier and cause direct damage to neural 
tissues. These agents disrupt normal neuronal 
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 functioning by interfering with DNA repair 
mechanisms, leading to cell death and 
subsequent neuronal excitability. While 
effective against various cancers, particularly 
solid tumors like lung and ovarian cancers, these 
drugs are notorious for their dose-dependent 
neurotoxic effects, including seizures, cognitive 
impairment, and peripheral neuropathy. 
In addition to platinum-based drugs, high-dose 
methotrexate, a commonly used 
chemotherapeutic agent in the treatment of 
leukemia and lymphoma, can also lead to 
neurotoxicity and seizures. Methotrexate can 
cause acute, subacute, or chronic neurological 
side effects, with seizures being one of the most 
severe acute manifestations. The neurotoxic 
effects of methotrexate are believed to be due to 
its interference with folate metabolism, which is 
essential for DNA synthesis and repair in the 
CNS. In some cases, methotrexate-induced 
neurotoxicity may be reversible, but seizures 
that develop as a result of this toxicity require 
immediate medical intervention to prevent 
further CNS damage [8]. 
Another agent known for inducing neurotoxicity 
and seizures is ifosfamide. Ifosfamide, an 
alkylating agent used to treat various cancers, 
including sarcomas and lymphomas, has been 
associated with encephalopathy, a syndrome 
characterized by altered mental status, 
confusion, and seizures. This encephalopathy is 
thought to be caused by the accumulation of 
toxic metabolites such as chloroacetaldehyde, 
which can disrupt neuronal function and trigger 
seizures. The onset of ifosfamide-induced 
seizures is typically acute and may occur during 
or shortly after drug administration. Early 
recognition of this adverse effect is crucial, as 
discontinuation of the drug or dose adjustment 
can often lead to symptom resolution. 
Chemotherapy-induced seizures are not always 
directly related to the neurotoxicity of the 
chemotherapeutic agents themselves. In some 
cases, seizures may arise indirectly due to 
metabolic disturbances or electrolyte 
imbalances triggered by chemotherapy. For 
instance, chemotherapeutic agents can cause 
tumor lysis syndrome (TLS), a potentially life-
threatening condition in which rapid tumor cell 
death releases large amounts of potassium, 
phosphate, and uric acid into the bloodstream. 

The resulting electrolyte imbalances, 
particularly hyperkalemia and hypocalcemia, 
can lead to seizures in affected patients. Effective 
management of TLS is critical to prevent 
seizures and other severe complications in 
patients receiving high-dose chemotherapy. 
Moreover, chemotherapy can increase the risk of 
seizures in patients with pre-existing CNS 
abnormalities, such as brain metastases or prior 
radiation therapy. In these patients, 
chemotherapy may exacerbate underlying CNS 
damage or inflammation, triggering seizures. 
Radiation therapy to the brain can weaken the 
blood-brain barrier, making the CNS more 
vulnerable to the toxic effects of 
chemotherapeutic agents. This synergistic 
neurotoxicity between chemotherapy and prior 
radiation increases the likelihood of seizures, 
particularly in patients who have received 
cranial irradiation as part of their cancer 
treatment [9]. 
The management of chemotherapy-induced 
seizures involves both preventive and reactive 
strategies. In patients at high risk of 
neurotoxicity, such as those receiving platinum-
based drugs or high-dose methotrexate, close 
monitoring of neurological function and serum 
electrolyte levels is essential. The use of 
prophylactic antiepileptic drugs (AEDs) is 
sometimes considered, although this practice 
remains controversial due to potential drug 
interactions between AEDs and 
chemotherapeutic agents. When seizures do 
occur, prompt treatment with AEDs and 
adjustments to the chemotherapy regimen are 
necessary to prevent further episodes and 
mitigate CNS damage [10]. 
While chemotherapy-induced seizures are a 
severe complication, advancements in 
understanding the mechanisms of 
chemotherapy-related neurotoxicity have led to 
the development of strategies to mitigate these 
risks. For example, the use of calcium and 
magnesium infusions has been shown to reduce 
the neurotoxicity of cisplatin, lowering the risk 
of seizures and other neurological side effects. 
Additionally, dose modifications, treatment 
breaks, and alternative chemotherapy agents 
may be considered in patients who develop 
seizures, balancing the need for effective cancer 
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 treatment with the goal of preserving 
neurological function. 
In conclusion, chemotherapy-induced seizures 
represent a serious and multifaceted challenge 
in cancer care. The neurotoxic effects of 
chemotherapeutic agents, particularly those 
that cross the blood-brain barrier, can lead to 
seizures in susceptible patients, while metabolic 
disturbances and prior CNS damage can 
exacerbate this risk. Careful monitoring and 
early intervention are critical to managing 
chemotherapy-induced seizures and preventing 
long-term neurological damage. As oncology 
continues to evolve, the ongoing study of 
neurotoxicity and its mitigation will be essential 
to improving outcomes for cancer patients 
receiving chemotherapy [11]. 
 

Risk Factors for Seizure Development in 

Cancer Patients 

The development of seizures in cancer patients 
is influenced by a variety of factors, both 
intrinsic to the patient and related to their 
disease or treatment. Seizures can significantly 
complicate the clinical course of cancer, affecting 
the patient's quality of life and sometimes even 
leading to life-threatening complications. 
Understanding the risk factors that predispose 
cancer patients to seizures is crucial for both 
preventive strategies and timely interventions. 
A key factor contributing to seizure risk in 
cancer patients is the presence of brain 
metastases. Metastatic disease to the central 
nervous system (CNS) is relatively common, 
especially in cancers such as lung, breast, and 
melanoma, and these metastases can disrupt 
normal brain function, leading to seizures. Brain 
metastases can cause seizures due to their mass 
effect, irritation of the surrounding brain tissue, 
and disruption of the normal electrical activity in 
the cortex. Patients with multiple brain lesions 
or metastases in the cortical regions of the brain 
are particularly vulnerable to seizure 
development. Early detection and management 
of brain metastases are important in reducing 
seizure risk in this population [12]. 
Another important risk factor is primary brain 
tumors, such as gliomas, meningiomas, and 
oligodendrogliomas. Seizures are often one of 
the first symptoms in patients with primary 

brain tumors, particularly in low-grade gliomas, 
where seizures occur in up to 70-90% of cases. 
These seizures are typically focal in nature but 
can generalize in some patients. The risk of 
seizures is directly related to the tumor's 
location, size, and growth rate, with tumors 
affecting the cortical areas being more prone to 
causing seizures. Seizures in these patients are 
often recurrent and may become difficult to 
control, requiring long-term antiepileptic 
therapy in addition to cancer treatment [13]. 
Chemotherapy and radiation therapy also 
contribute to the risk of seizures in cancer 
patients. Certain chemotherapeutic agents, 
particularly those that cross the blood-brain 
barrier, have a higher propensity for inducing 
neurotoxicity and seizures. Drugs such as 
cisplatin, methotrexate, and ifosfamide are well-
known for their neurotoxic effects, and their use 
requires careful monitoring of CNS symptoms. 
Radiation therapy to the brain can exacerbate 
this risk by damaging the blood-brain barrier, 
making the CNS more vulnerable to the 
neurotoxic effects of these agents. Patients who 
receive combined chemotherapy and radiation 
therapy are at an even higher risk of seizure 
development due to the synergistic neurotoxic 
effects of these treatments [14]. 
Additionally, electrolyte imbalances and 
metabolic disturbances, which are common in 
cancer patients, can also precipitate seizures. 
Conditions such as hyponatremia (low sodium 
levels), hypercalcemia (high calcium levels), and 
hypoglycemia (low blood sugar) are frequently 
seen in patients undergoing cancer treatment. 
These imbalances disrupt the normal 
functioning of neurons, leading to increased 
excitability and a lower threshold for seizure 
activity. Tumor lysis syndrome, a metabolic 
complication caused by the rapid destruction of 
cancer cells, can also trigger seizures due to 
sudden changes in electrolyte and uric acid 
levels in the bloodstream [15]. 
Infection is another significant risk factor for 
seizure development in cancer patients. 
Immunosuppression, either from the cancer 
itself or from treatments like chemotherapy, 
increases the risk of CNS infections such as 
meningitis and encephalitis, which can lead to 
seizures. Opportunistic infections, including 
viral, bacterial, and fungal pathogens, are more 
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 common in immunocompromised patients, and 
their CNS involvement often presents with 
seizures as a prominent symptom. Prompt 
diagnosis and treatment of these infections are 
essential to prevent permanent neurological 
damage and recurrent seizures [16]. 
Patients with a history of pre-existing seizure 
disorders are at greater risk of seizure 
recurrence or exacerbation during their cancer 
treatment. The stress of the cancer itself, along 
with the potential neurotoxic effects of 
treatment, can lower the seizure threshold in 
these patients. Moreover, drug interactions 
between antiepileptic medications and 
chemotherapy agents can alter the effectiveness 
of seizure control, leading to an increased risk of 
breakthrough seizures. This necessitates close 
monitoring of drug levels and careful 
coordination between oncologists and 
neurologists to ensure optimal seizure 
management [17]. 
Genetic predisposition is emerging as another 
factor in the risk of seizures in cancer patients. 
Some patients may have genetic mutations or 
polymorphisms that make them more 
susceptible to seizures, particularly when 
exposed to neurotoxic agents. For example, 
mutations in genes responsible for ion channel 
regulation or neurotransmitter metabolism may 
predispose individuals to seizures when 
combined with the additional neurological 
stress of cancer or its treatment. Although this 
area is still under investigation, understanding 
the genetic basis of seizure susceptibility could 
eventually lead to more personalized treatment 
plans for cancer patients at higher risk [18]. 
Lastly, advanced cancer stages are associated 
with an increased risk of seizures. As cancer 
progresses, patients are more likely to develop 
complications such as brain metastases, 
metabolic disturbances, and infections, all of 
which increase seizure risk. Furthermore, 
patients with advanced cancer often undergo 
more aggressive treatments, including high-
dose chemotherapy, which can exacerbate 
neurotoxicity. In these patients, seizures can 
significantly impact overall prognosis and 
quality of life, making it critical to identify and 
mitigate risk factors as early as possible [19]. 
 

Underlying Mechanisms of Seizures in 

Cancer Patients 

Seizures in cancer patients arise from a complex 
interplay of factors involving both the cancer 
itself and the treatments employed to manage 
the disease. The mechanisms by which cancer 
leads to seizures are multifactorial, involving 
direct effects on the brain, such as tumor growth, 
and indirect effects, like metabolic disturbances 
and treatment-induced neurotoxicity. 
Understanding these underlying mechanisms is 
crucial to improving the prevention and 
management of seizures in cancer patients. 
One of the primary mechanisms of seizure 
development in cancer patients is the direct 
impact of tumors on the central nervous system 
(CNS). Tumors that invade or compress brain 
tissue can disrupt normal neuronal activity, 
leading to seizures. These tumors may either be 
primary brain tumors, such as gliomas, or 
secondary metastases from cancers like lung, 
breast, or melanoma. Tumor growth can lead to 
local irritation of the cerebral cortex, increased 
intracranial pressure, and the disruption of the 
blood-brain barrier, all of which lower the 
seizure threshold and promote abnormal 
electrical activity in the brain [21]. 
Brain tumors can also cause seizures through 
their effects on surrounding brain tissue. As 
tumors grow, they may cause peritumoral 
edema, which leads to increased pressure in the 
surrounding brain tissue. This edema results 
from both the tumor’s metabolic activity and the 
body’s inflammatory response to the growing 
mass. Edema alters the extracellular 
environment of neurons, disrupting ion balances 
and neurotransmitter function [22].  
This disruption can lead to hyperexcitability of 
neurons and seizure initiation. Additionally, 
ischemia caused by tumors that compress blood 
vessels can deprive areas of the brain of oxygen 
and nutrients, further increasing the risk of 
seizures. 
Disruption of the blood-brain barrier (BBB) is 
another key mechanism in cancer-related 
seizures. The BBB is essential for protecting the 
brain from toxins and pathogens circulating in 
the bloodstream, but cancer and its treatments 
can weaken this barrier. When the BBB is 
compromised, chemotherapeutic agents, 
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 immune cells, and inflammatory mediators may 
enter the brain and trigger seizures. In brain 
metastases and high-grade tumors, the integrity 
of the BBB is often severely disrupted, allowing 
abnormal substances to penetrate the brain’s 
delicate environment and trigger neuronal 
hyperexcitability. 
Metabolic and electrolyte disturbances, often 
seen in cancer patients, also play a significant 
role in seizure development. Conditions like 
hypercalcemia [23], hyponatremia, and 
hypoglycemia, which are common in advanced 
cancer, disrupt normal neuronal function and 
increase the likelihood of seizures. 
Hypercalcemia, for instance, can lead to altered 
levels of calcium within neurons, affecting 
neurotransmitter release and synaptic function. 
Hyponatremia, often caused by the syndrome of 
inappropriate antidiuretic hormone secretion 
(SIADH) in cancer patients, leads to brain cell 
swelling and altered membrane potentials, 
which can induce seizures. Similarly, 
hypoglycemia deprives neurons of their primary 
energy source, resulting in electrical instability. 
The immune response in cancer patients can 
also contribute to the development of seizures. 
Paraneoplastic syndromes, which are rare but 
significant complications of cancer, occur when 
the immune system mistakenly attacks normal 
tissues, including the nervous system, as it fights 
the cancer [24]. In paraneoplastic neurological 
syndromes (PNS), antibodies or immune cells 
target neuronal structures, such as ion channels 
or synaptic proteins, disrupting normal brain 
function and leading to seizures. These 
autoimmune processes are more commonly 
seen in cancers like lung cancer, lymphoma, and 
ovarian cancer, and can lead to seizures that are 
difficult to manage without addressing the 
underlying immune dysfunction. 
Chemotherapy and radiation therapy introduce 
another mechanism of seizure development 
through neurotoxicity. Many chemotherapeutic 
agents are neurotoxic, especially those that can 
cross the BBB, such as cisplatin, methotrexate, 
and ifosfamide. These agents disrupt neuronal 
homeostasis by causing DNA damage, oxidative 
stress, and inflammation in the CNS, leading to 
seizures in susceptible individuals. Radiation 
therapy, particularly when directed at the brain, 
exacerbates this risk by causing cumulative 

damage to brain tissue and further weakening 
the BBB. Radiation-induced seizures may occur 
acutely during treatment or as late-onset effects 
months or even years after therapy. 
Infection-related mechanisms are another 
important cause of seizures in cancer patients. 
Cancer patients, especially those receiving 
immunosuppressive treatments, are at higher 
risk for infections, including those that affect the 
CNS. Meningitis, encephalitis, and abscesses can 
directly damage brain tissue, triggering seizures. 
Additionally, sepsis and systemic infections can 
lead to metabolic changes, hypoxia, and 
inflammation that contribute to seizure 
development. Infections in cancer patients are 
often more severe and harder to treat, making 
seizures an important complication to monitor 
in this population [25]. 
Finally, seizures in cancer patients may arise 
from combined effects of cancer-related 
psychological and physiological stress. The 
diagnosis of cancer and the rigorous treatment 
regimens patients undergo can lead to extreme 
physical and mental stress. This stress can lower 
the seizure threshold in vulnerable individuals 
through neuroendocrine mechanisms. 
Prolonged stress increases levels of cortisol and 
other stress hormones, which have been shown 
to alter neuronal excitability and increase the 
risk of seizures. Additionally, sleep disturbances, 
anxiety, and depression, which are common in 
cancer patients, can further exacerbate this risk 
by contributing to neurological instability [26]. 
 

Current Therapeutic Approaches and 

Challenges 

The management of seizures in cancer patients 
presents unique challenges, requiring an 
individualized approach that takes into account 
the underlying malignancy, treatment-induced 
complications, and the overall health status of 
the patient. Therapeutic strategies focus on 
preventing and controlling seizures, while also 
addressing the root causes, such as brain 
metastases or chemotherapy-induced 
neurotoxicity. Despite advances in both cancer 
treatment and seizure management, several 
obstacles remain in optimizing care for this 
vulnerable population. 
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 One of the primary treatment options for 
managing seizures in cancer patients is the use 
of antiepileptic drugs (AEDs). AEDs are the 
cornerstone of seizure control, helping to reduce 
neuronal hyperexcitability and prevent further 
seizure episodes. Commonly used AEDs include 
levetiracetam, valproic acid, and phenytoin, 
which are chosen based on their efficacy, safety 
profile, and potential interactions with 
chemotherapy. Levetiracetam, in particular, is 
favored for its minimal drug-drug interactions 
and relatively low side-effect profile, making it a 
preferred choice in cancer patients undergoing 
complex treatments. However, AED selection 
must be carefully tailored to avoid exacerbating 
side effects or negatively impacting the efficacy 
of cancer therapies [27]. 
A major challenge in the use of AEDs in cancer 
patients is the potential for drug interactions. 
Many chemotherapy agents and supportive 
medications, such as steroids, can alter the 
metabolism of AEDs, leading to suboptimal drug 
levels or increased toxicity. For instance, 
phenytoin, a commonly used AED, is 
metabolized by the liver’s cytochrome P450 
system, which can be affected by chemotherapy 
agents like cyclophosphamide and 
carbamazepine, leading to unpredictable drug 
levels. This necessitates close monitoring of AED 
serum levels and adjustments to dosages as 
cancer treatment progresses. Managing these 
interactions is a complex and dynamic process 
that requires multidisciplinary collaboration 
between oncologists and neurologists. 
In cases where brain metastases or primary 
brain tumors are the underlying cause of 
seizures, the treatment strategy often involves 
direct interventions targeting the tumor. 
Surgical resection is considered for accessible 
tumors, especially if the lesion is causing 
significant mass effect or is refractory to medical 
management. For smaller or inoperable tumors, 
radiation therapy, including stereotactic 
radiosurgery, can help reduce tumor size and 
control seizure activity. While these treatments 
aim to reduce tumor burden and mitigate 
seizure risk, they come with the added challenge 
of neurotoxicity, which can, paradoxically, 
increase the risk of seizures, particularly in the 
short term. 

Another therapeutic approach involves 
addressing metabolic or electrolyte imbalances 
that contribute to seizure development. Cancer 
patients, especially those with advanced disease 
or undergoing aggressive treatments, are prone 
to disturbances such as hyponatremia, 
hypercalcemia, and hypoglycemia. Correcting 
these imbalances through intravenous fluids, 
electrolyte replacement, or medications to 
stabilize metabolic function can help reduce the 
risk of seizures. However, managing these 
imbalances can be challenging, as they may be 
exacerbated by cancer treatments, tumor lysis 
syndrome, or paraneoplastic syndromes, all of 
which require constant vigilance and 
adjustment of the treatment plan. 
Immunotherapy, a newer class of cancer 
treatment, introduces another layer of 
complexity in seizure management. While 
immunotherapy offers significant promise in 
treating certain cancers, such as melanoma and 
lung cancer, it can also trigger immune-related 
adverse effects, including neurotoxicity. 
Checkpoint inhibitors like pembrolizumab and 
nivolumab, for example, can lead to immune-
mediated encephalitis or other CNS 
complications, which can result in seizures. In 
such cases, managing seizures involves not only 
the use of AEDs but also immunosuppressive 
therapies like corticosteroids or intravenous 
immunoglobulin (IVIG) to control the 
underlying immune response. However, these 
immunosuppressive treatments can increase 
the risk of infections and further complicate the 
patient’s overall condition. 
For cancer patients with paraneoplastic 
syndromes (PNS), which result from immune 
responses targeting the nervous system, seizure 
management becomes even more challenging. 
Paraneoplastic seizures are often resistant to 
conventional AEDs and may require 
immunotherapy [28-30], such as 
corticosteroids, plasmapheresis, or rituximab, to 
reduce autoimmune activity. These patients 
often face a prolonged course of therapy, as PNS-
related seizures tend to persist despite tumor 
control. Managing these cases requires a delicate 
balance between controlling the seizures and 
addressing the underlying immune response 
without compromising the patient’s cancer 
treatment. 
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 Additionally, managing seizures in end-stage 
cancer patients or those receiving palliative care 
presents unique challenges. In this setting, the 
focus often shifts from aggressive treatment to 
symptom control and maintaining quality of life. 
For these patients, the goal of seizure 
management is to minimize distress and 
maximize comfort. This may involve using 
sedative AEDs, like phenobarbital, which can 
provide seizure control while also offering a 
calming effect. However, the challenge lies in 
balancing seizure control with minimizing 
sedation, as overly sedative medications can 
reduce the patient’s ability to interact with loved 
ones or engage in meaningful activities during 
their remaining time [30-32]. 
Despite the available treatment options, a 
significant challenge in managing seizures in 
cancer patients is the lack of standardized 
guidelines specifically tailored to this 
population. Most seizure management protocols 
are based on general epilepsy guidelines, which 
do not always account for the unique needs of 
cancer patients, such as drug interactions, 
treatment side effects, or the underlying 
malignancy. As a result, clinicians must rely on 
individualized care plans, often involving trial-
and-error approaches, to find the optimal 
balance between controlling seizures and 
managing the cancer itself. Continued research 
is needed to develop evidence-based guidelines 
that address the specific challenges faced by 
cancer patients experiencing seizures [33-35].  
 

The Need for Further Research 

The intersection of seizures, cancer, and 
chemotherapy presents a complex clinical 
challenge that necessitates further research to 
enhance our understanding and improve 
management strategies. Despite advancements 
in cancer treatment and seizure control, 
significant gaps remain in our knowledge 
regarding the prevalence, etiology, and optimal 
management of seizures in cancer patients. 
Comprehensive research is essential to develop 
evidence-based guidelines that can better 
inform clinical practice and ultimately improve 
patient outcomes [35-37]. 
One critical area for future research is the 
identification of specific risk factors that 

predispose cancer patients to seizures. While it 
is known that certain types of tumors, 
particularly those located in or near the brain, 
increase the risk of seizure activity, the interplay 
of other factors [38-40], such as tumor type, 
stage, and treatment modalities, is not fully 
understood. Longitudinal studies that evaluate 
these variables in a diverse cohort of cancer 
patients can provide valuable insights into the 
mechanisms underlying seizure development 
and help identify high-risk populations who may 
benefit from proactive seizure management. 
Moreover, research into the neurotoxic effects of 
chemotherapy and their relationship to seizure 
incidence is warranted. Although several 
chemotherapeutic agents have been implicated 
in seizure development, the precise mechanisms 
by which they induce neurotoxicity remain 
unclear. Investigating the pharmacodynamics 
and pharmacokinetics of these agents, along 
with their interactions with AEDs and other 
medications, can inform clinicians about safer 
prescribing practices and enhance the 
effectiveness of seizure prophylaxis in this 
population. Understanding these interactions 
may also lead to the identification of protective 
strategies or adjunct therapies that mitigate the 
risk of seizures [40-42]. 
The role of immunotherapy in cancer treatment 
adds another layer of complexity to the 
relationship between cancer and seizures. As 
immunotherapies become increasingly 
common, understanding their neurotoxic effects 
and potential to induce seizures is critical. 
Research that focuses on the incidence and 
mechanisms of seizure activity in patients 
receiving immunotherapy can guide clinicians in 
monitoring and managing these side effects 
effectively. This includes studies that explore the 
efficacy of various AEDs in this context, as well 
as the timing of seizure onset relative to 
treatment administration [43-45]. 
Additionally, the management of seizures in 
cancer patients, particularly those with 
advanced or metastatic disease, requires 
exploration of palliative care strategies. While 
the focus on seizure control is essential, 
balancing this with overall patient comfort and 
quality of life presents unique challenges. 
Research examining the use of sedative AEDs 
and their impact on patient well-being, cognitive 
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 function, and engagement in daily activities can 
provide crucial data to inform palliative care 
protocols. Such studies can also address the 
ethical considerations of treatment decisions in 
the context of terminal illness [46-48]. 
The impact of patient education and caregiver 
support on seizure management in cancer 
patients is another important area for research. 
Investigating how educational interventions can 
enhance understanding of seizure risk and 
management among patients and their families 
may improve adherence to treatment regimens 
and timely reporting of seizure activity. 
Furthermore, exploring the effectiveness of 
support networks and resources available to 
caregivers can lead to more comprehensive care 
strategies that encompass both patient and 
family needs, ultimately improving outcomes 
[49]. 
Collaboration between oncologists, 
neurologists, and researchers is essential for 
advancing our understanding of seizures in 
cancer patients. Multidisciplinary studies that 
encompass various specialties can lead to more 
holistic approaches in research and treatment. 
Collaborative efforts may also facilitate the 
development of standardized guidelines that 
address the unique challenges faced by this 
patient population, ensuring that research 
findings are effectively translated into clinical 
practice [50]. 
Finally, investment in research funding and 
initiatives targeting seizures in cancer patients 
is crucial for driving progress in this field. 
Increased funding can support large-scale 
clinical trials, multicenter studies, and basic 
research that delves into the biological 
mechanisms behind seizure development and 
management. As the incidence of cancer 
continues to rise globally, prioritizing research 
in this area will not only enhance our 
understanding of the complex relationship 
between cancer and seizures but also ultimately 
improve the quality of life and survival outcomes 
for affected patients [51]. 
 
Conclusion 

The intricate relationship between seizures, 
cancer, and chemotherapy underscores a 
pressing need for a deeper understanding and a 
more comprehensive approach to management 

in this vulnerable patient population. Seizures in 
cancer patients can arise from a multitude of 
factors, including tumor type, location, and the 
neurotoxic effects of treatment modalities such 
as chemotherapy and immunotherapy. 
Recognizing these complexities is crucial for 
clinicians in order to provide optimal care and 
improve patient outcomes. 
Current therapeutic strategies primarily focus 
on the use of antiepileptic drugs (AEDs) to 
manage seizure activity. However, the unique 
challenges presented by drug interactions, 
metabolic imbalances, and the side effects of 
cancer treatments necessitate a tailored 
approach to each patient’s care plan. The 
variability in response to AEDs among cancer 
patients highlights the importance of 
individualized treatment strategies and 
underscores the need for ongoing monitoring 
and adjustment based on the evolving clinical 
picture. 
Research is urgently needed to elucidate the 
underlying mechanisms of seizure development 
in cancer patients, particularly in relation to the 
effects of various treatments. Understanding the 
interplay between different risk factors, 
neurotoxicities, and patient characteristics will 
be pivotal in identifying those at higher risk for 
seizures. Furthermore, investigations into the 
neurotoxic profiles of newer cancer therapies, 
including immunotherapies, will be essential as 
their use becomes more widespread. 
Palliative care considerations also play a vital 
role in managing seizures in advanced cancer 
patients. The balance between controlling 
seizures and maintaining quality of life is 
paramount, necessitating the development of 
protocols that prioritize patient comfort. 
Investigating the efficacy of sedative AEDs and 
the impact of educational interventions for 
patients and caregivers will further enhance 
holistic care. 
In conclusion, a multidisciplinary approach that 
fosters collaboration between oncologists, 
neurologists, and researchers is essential for 
advancing our understanding of seizures in 
cancer patients. Continued research efforts, 
supported by adequate funding and resources, 
are crucial to develop evidence-based guidelines 
and innovative therapeutic strategies. By 
addressing the complexities of this interplay, we 
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 can significantly improve the quality of life and 
clinical outcomes for cancer patients 
experiencing seizures, ultimately fostering a 
more supportive and effective healthcare 
environment. 
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