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We read with great interest a single center retrospective 
cohort study by Wessling et al. titled “Brain tumors in 
children with refractory seizures—a long-term follow-
up study after epilepsy surgery”. This is a well-written 
and concise study of the post-surgical oncological, 
epileptological, and psychosocial follow-up of children with 
seizures secondary to brain tumors (1). This single-center 
cohort study includes 107 patients (aged 1.6–17.7 years), 
treated between 1988 and 2012, the majority with low-
grade tumors (76.6% WHO I, 19.6% WHO II). Tumor 
localization was temporal in more than half of the patients, 
and histopathology included gangliogliomas in 57% of the 
cases, gliomas in 29%, and dysembryoplastic neuroepithelial 
tumors (DNET) in 14%. In comparison with other studies 
of post-surgical seizure outcomes in literature, this cohort 
consisted of disproportionally more ganglioglioma cases—
traditionally considered benign tumors with low rates of 
oncological recurrence and favorable post-surgical seizure 
outcomes (2). Post-operative complications, including a 
5.6% chance of permanent new deficits and a 2.8% chance 
of surgical complications, were comparable to other studies 
in literature (3-5).

Epilepsy follow-up was achieved in 103 patients (96.3%) 
at a mean length of 122.9 months. At last available outcome, 
82.2% of patients were seizure free (ILAE class 1), and 
54% of patients were not on anti-epileptic medication. 
This is comparable to other studies of epilepsy outcomes 
following surgery for pediatric brain tumors (6-9). Seizure 
outcome was not associated with tumor histopathology, 
surgical approach, seizure onset, age at surgery, or duration 

of epilepsy. Oncological and psychological follow-up 
was achieved in 70 patients (65.4%) at a mean length of  
146.5 months. Psychological outcome assessed post-
operative intellectual capabilities and education completion; 
the majority (91.1%) of the children were reported to 
attend regular kindergarten, school, professional training, 
and/or university.

While most existing studies in the literature focus on the 
epilepsy outcome of children following resective epilepsy 
surgery of brain tumors, this study is unique and further 
incorporates oncological and psychosocial outcomes in the 
same cohort of patients. In addition to these strengths, a 
few methodological and clinical limitations arise which we 
have outlined below.

It is unclear to us why the authors collected epilepsy 
outcomes more rigorously than oncology outcomes. The 
authors used clinical data, ambulant presentations, and 
telephone questionnaires for the former compared to 
telephone questionnaires exclusively for the latter. As a 
result, there are a large proportion of patients with missing 
oncological follow-up data, thus negatively impacting the 
internal validity of this study. Additionally, clinical follow-
up and radiographic recurrence were not systematically 
assessed. This study found a 2.9% chance of local 
recurrence and 1.4% chance of mortality (in a patient with 
anaplastic astrocytoma WHO III). This low recurrence 
rate may stem from epidemiologic selection bias due to 
high attrition rate, or from the limited length of follow-
up. As seizure-provoking low-grade pediatric supratentorial 
tumors are slow growing, future studies should consider 
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even longer follow-ups beyond 12 years to acquire more 
extensive data on tumor recurrence and survival. 

A second issue involves the extent of surgical resection 
of the tumor and epileptogenic zone. In this cohort, 
the majority of patients (61.7%) underwent extended 
lesionectomy with a rim of surrounding tissue, and further 
amygdalohippocampectomy if there is pre-operative 
evidence of temporo-mesial involvement (26.2%). A smaller 
proportion of patients underwent lobectomy and selective 
amygdalohippocampectomy. The authors indicated that 
complete resection of the tumor was attempted in all cases; 
however, no post-operative magnetic resonance (MR) 
imaging was available for confirmation. The extent of tumor 
resection is important; a recent systematic review identified 
extent of gross-total resection as the strongest predictor 
of seizure freedom (10), and many authors emphasize 
complete resection of tumor whenever safe (11,12). It 
would be insightful to better understand the authors’ 
surgical approach for tumors that involve eloquent cortex, 
considering the trade-offs between improved epilepsy and 
oncological outcomes, weighed against post-operative 
deficits. 

Furthermore, surgical resection of the surrounding 
peritumoral epileptogenic zone correlates to seizure 
freedom. Traditionally, oncological cytoreduction of 
brain tumors associated with epilepsy was the main goal. 
However, there is increasing evidence advocating for 
resection of surrounding epileptogenic foci, oftentimes with 
intra-operative electrocorticography (ECoG), for improved 
epilepsy outcomes. A recent prospective study explored the 
distinction between the goals of lesionectomy and more 
extensive epilepsy operations, and reported a lower rate of 
post-operative seizure and redo surgery in patients who 
underwent extended epileptogenic surgeries (9). Other 
studies have advocated for epileptogenic resections in 
children to minimize or abolish the need for postoperative 
antiepileptic drugs (13). Specifically, routine ECoG-guided 
resections for non-eloquent areas have been advocated for 
optimal seizure management (7,14). Although the authors 
used ECoG in only eight cases, the technique nearly 
reached statistical significance for better seizure outcome. 
It would be useful to better understand the authors’ criteria 
for utilizing intraoperative ECoG, and whether its use 
changed the extent of resection. In the future, case-control 
cohort studies comparing the added value of ECoG-
guided resections to lesionectomy-only procedures can be 
considered.

Lastly, as this is a single center series, poor external 

validity of this study limits its generalizability to other 
centers with possibly different surgical approaches to the 
management of seizures related to pediatric brain tumors. 
Other methodological constraints include the lack of a 
control, or comparison group. 

However, we thank the authors for providing an 
insightful paper regarding their experience in a relatively 
large patient cohort. They illustrate the complex surgical 
goals of epilepsy surgery associated with pediatric brain 
tumors: recurrence-free survival, seizure control, and 
appropriate psychosocial outcomes. Proceeding forward, 
future studies should involve multi-center collaborations, 
routine postoperative MR imaging and transparent 
decision-making regarding the use or disuse of ECoG-
guided resections. This will allow us to draw more definitive 
conclusions in the surgical management of these children.
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