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Introduction

In the United States, about 5000 children and adolescents are 
diagnosed with primary brain tumors each year, with 40% being 
supratentorial [1,2]. Children with supratentorial tumors present 
for a variety of complaints including seizures, headaches, ataxia, 
weakness, numbness, and other focal neurologic deficits [3]. Of 
the minority of children who present with supratentorial tumors 
without seizures, who are at a heightened but uncertain risk of  

 
occurrence of seizures, levetiracetam (LEV) is often utilized to  
prevent seizures due to few interactions with chemotherapy [4-7]. 
Unfortunately, LEV also causes neuropsychiatric side effects, such 
as depression, anxiety, and psychosis, which are already highly 
prevalent in patients with supratentorial tumors [7-10]. Side 
effects of LEV can lower quality of life (QoL) in pediatric patients 
who already suffer reduced life expectancy with high morbidity 
and mortality due to their cancer [11-13].
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Current treatment strategies of supratentorial tumors in 
patients without history of seizures include craniotomy with 
resection, chemotherapy, and radiation, while treatment of 
seizures remains limited and nonstandard due to uncertain 
estimation of risk of seizures, resulting in prescription of 
antiseizure medications (ASMs) without clear benefit [4,5]. 
There is a critical need to identify and develop novel treatment 
protocols to standardize care for these patients and reduce post-
operative seizures for high-risk patients and side effect burden of 
antiseizure medications in low-risk cases.

Due to our observation of nonstandard care of prescribing 
and weaning ASMs for these patients at our center, our 
hypothesis was that children with heightened but unclear risk 
of recurrence of seizures such as children with supratentorial 
tumors without history of seizures receive nonstandard care. We 
sought to understand the degree of equipoise and variability of 
care nationally for children with supratentorial tumors without 
history of seizures. The long-term goal of this study is to promote 
research to improve the standardization of care for these pediatric 
patients and a better understanding of the risk factors promoting 
epileptogenesis in children with supratentorial tumors presenting 
without seizures to appropriately tailor prescription and weaning 

of ASMs [14,15].

Materials and Methods

Internal Review Board (IRB) approval for protocol #16111 for 
analysis of perioperative prescribing habits of providers who care 
for patients with supratentorial tumors was obtained prior to this 
study. A brief survey was designed by the authors and administered 
to neurosurgeons who are members of the Pediatric Neuro-
Oncology Consortium (PNOC) with n=22 participants responding. 
Board certified neurosurgeons were selected for this survey as 
they were most likely to care for patients with supratentorial 
tumors without history of seizures at admission and initiate 
ASMs before, during, or after surgery. Data was collected on the 
practices of these providers with the major outcomes being the 
practice of initiating ASMs in children with supratentorial tumors 
who have not yet seized as well as timing and workup prior to 
stopping ASMs in children with supratentorial tumors who have 
not yet seized. As a secondary measure, we acquired responses 
from these providers about characteristics of the tumor locations 
which would prompt the initiation of ASMs as a mark all that 
apply response on the survey. All data collected for this study were 
categorical and were analyzed with chi-squared statistics (χ2).

Results

Figure 1: Histogram of responses of neurosurgical practice of prescribing antiseizure medications (ASMs) from respondents in the 
Pediatric Neuro-Oncology Consortium (PNOC) showing equipoise for the following: (A) Under what conditions would ASMs (levetiracetam 
or otherwise) be started? (p = 0.66, χ2 = 0.18, 12/22 (54.5%) receive LEV before seizures and 10/22 (45.5%) do not receive LEV before 
seizures) (B) If prophylactic ASMs are started, when would you wean a patient status post gross total resection? (p = 0.66, χ2 = 0.18, 10/22 
(45.5%) wean LEV or other ASMs at post-op day 7 and 12/22 (54.5%) wean LEV or other ASMs at other times).
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We found equipoise of practice with initiation of ASMs by 
neurosurgeons in PNOC with 11/22 (50%) providers starting 
prophylactic ASMs in all cases regardless of history, 10/22 
(45.5%) providers starting ASMs only after seizures, and 1/22 
(4.5%) providers starting ASMs with an abnormal EEG (Figure 
1, p = 0.66, χ2 = 0.18, 12/22 (54.5%) receive LEV or other ASMs 
before seizures and 10/22 (45.5%) do not receive LEV or other 
ASMs before seizures).

There was also variability in the practices of weaning ASMs 
once ASMs are initiated even status post gross total resection of 
the tumor with 10/22 (45.5%) providers weaning at post-op day 
7, 3/22 (13.6%) providers weaning weeks to months with seizure 
precautions and no additional testing, 2/22 (9.1%) providers 
weaning weeks to months with negative follow up EEG, 1/22 
(4.5%) providers weaning weeks to months with negative follow 
up EEG and MRI of the brain showing no recurrence, 1/22 (4.5%) 

providers weaning with 1 year seizure freedom with negative 
follow up EEG and MRI of the brain showing no recurrence, and 
5/22 (22.8%) providers weaning with “other” criteria which were 
not one of our responses to the survey (Figure 1, (p = 0.66, χ2 = 
0.18, 10/22 (45.5%) wean LEV or other ASMs at post-op day 7 
and 12/22 (54.5%) wean LEV or other ASMs at other times).

Location of tumor also likely impacts the decision to start 
ASMs when respondents were given a mark all that apply question 
asking what tumor locations would prompt the initiation of 
ASMs with statistical analysis approaching significance. Most 
respondents answered that lobe location would impact initiation 
of ASMs, while a minority would not start ASMs regardless of 
tumor location (Figure 2, p = 0.08, χ2 = 2.9, 15/22 (68.2%) start 
LEV with tumor location as a consideration and 7/22 (31.8%) do 
not start LEV regardless of tumor location).

Figure 2: Histogram of responses of practice of neurosurgeons starting ASMs from respondents in the PNOC for the cerebral lobes with 
the following mark all that apply question: (C) In what tumor locations would ASMs (levetiracetam or otherwise) be started prophylactically? 
(p = 0.08, χ2 = 2.9, 15/22 (68.2%) start LEV with tumor location as a consideration and 7/22 (31.8%) do not start LEV regardless of tumor 
location).
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Discussion

The initiation and weaning of ASMs for children with 
supratentorial tumors without history of seizures and likely other 
groups of patients with heightened but unclear risk of seizures 
is nonstandard. For those patients who clearly have a 60% or 
greater risk of occurrence of seizures, a practical diagnosis of 
epilepsy is made and seizure medications should be prescribed 
[5]. Reduction of seizures with medication, dietary, and surgical 
management is important to prevent injuries from seizures and 

the risk of occurrence of sudden unexplained death in epilepsy 
(SUDEP) [14,16,17]. For those with medically intractable epilepsy 
defined as failure of two antiseizure medications at high dose 
independent of a surgical lesion, presurgical workups should also 
be performed as surgical management has higher efficacy for 
these patients than medical management alone [14,18,19].

On the other hand, there are many groups of patients who are 
at heightened but unclear risk of occurrence of seizures as they 
may have risk greater than the general population which is 1% 
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but less than that of the definition of epilepsy which is > 60% 
[5,20]. Examples of these patients with heightened but unclear 
risk of recurrence of seizures include those with lesions of grey 
matter but no history of seizures, patients with a single seizure 
but normal EEG and MRI of the brain, patients with variants of 
unknown significance in genes causing epilepsy without history 
of seizures, and patients with provoked seizures [4,14,21-24].

Provoked seizures from reversible causes include metabolic 
derangement, hypoxia, intoxication/withdrawal, trauma with 
intracranial hemorrhage, and supratentorial tumors [4,14,21-
24]. Our study demonstrates a gap in knowledge which results 
in nonstandard practice of prescribing ASMs in children with 
supratentorial tumors without history of seizures. Study of 
these children longitudinally following gold standard treatment 
of their tumors with resection, chemotherapy, and radiation as 
appropriate will be required to identify high and low risk children 
who may benefit from ASMs or possibly experience harm from 
side effects to their QoL with low benefit owing to their low risk of 
seizures. Prospective study of children with supratentorial tumors 
without history of seizures will clarify the risk of post operative 
seizures and standardize the prescribing of ASMs. Standardization 
of ASMs is aimed to reduce post operative seizures in appropriate 
high-risk cases while also reducing unnecessary prescriptions in 
those who are low risk and thus likely to experience side effects 
without significant benefit.

This study is limited by its analysis of retrospective practice of 
providers with a single survey which may be susceptible to recall 
bias. Future directions include additional prospective study of 
physician practice of initiating and weaning ASMs in patients with 
supratentorial tumors without seizures to mitigate recall bias.

Conclusion

The prescription of ASMs and the weaning of ASMs for 
children presenting with supratentorial tumors without history 
of seizures is currently nonstandard. There is equipoise of 
management among board certified neurosurgeons nationally 
based on responses to our survey. Our data suggests that study of 
patients with supratentorial tumors without seizures should be 
performed to identify high risk and low risk factors which predict 
likely early and late post operative seizures as well as those who 
can be managed without ASMs. The goal of this research is to 
prevent post operative seizures while also not diminishing QoL 
of patients with already severe disability, morbidity, and mortality 
due to their tumor with additional side effects of unnecessary 
ASMs.
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