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Abstract

Background: Ependymomas account for 6% to 10% of childhood central nervous system tumors. This
study aimed to evaluate the safety and efficacy of proton radiotherapy in intracranial ependymoma
patients.

Methods: We performed a systematic review and single-arm meta-analysis. We searched Medline,
Embase, Cochrane, and Web of Science for eligible trials. Random-effects model was used to calculate
the risk ratios (RRs), with 95% confidence intervals (Cls). Statistical analyses were performed using
RStudio version 4.2.3.

Results: Ten cohorts comprising 908 patients with ependymoma were included. The patient
population had an average age of 3.5 years, and 53.4 % were male. In terms of proportion, nine
outcomes were analyzed: 3-year Progression-Free Survival (PFS; Proportion = 0.63; 95 % Cl
[0.40-0.87]; 12 = 95 %), 5-year Local Control (LC; Proportion = 0.79; 95 % CI [0.69-0.90]; 12 = 85 %), 5-
year Event-Free Survival (EFS; Proportion = 0.65; 95 % Cl [0.52-0.78]; 12 = 95 %), 5-year Overall
Survival (OS; Proportion = 0.83; 95 % CI [0.77-0.90]; 12 = 82 %), 2-year OS (Proportion = 0.91; 95 % Cl
[0.88-0.94]; 12 = 0 %), 3-year OS (Proportion = 0.92; 95 % Cl [0.89;0.95]; 12 = 43 %). Additionally,
neurological (Proportion = 0.17; 95 % CI [0.07-0.27]; 12 = 97 %), dermatological (Proportion = 0.20; 95
% Cl [0.00-0.44]; 12 = 82 %), and brainstem complications (Proportion = 0.03; 95 % CI [0.01-0.04]; 12 =
31 %) were investigated.

Conclusion: While proton radiotherapy appears safe and effective based on current data, these
results should be approached cautiously, as broad confidence intervals in some adverse event rates
suggest variability in outcomes.
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