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Abstract
PURPOSE: To conduct a controlled trial of bevacizumab for the treatment of symptomatic radiation necrosis of the brain.

METHODS AND MATERIALS: A total of 14 patients were entered into a placebo-controlled randomized double-blind
study of bevacizumab for the treatment of central nervous system radiation necrosis. All patients were required to have
radiographic or biopsy proof of central nervous system radiation necrosis and progressive neurologic symptoms or signs.
Eligible patients had undergone irradiation for head-and-neck carcinoma, meningioma, or low- to mid-grade glioma.
Patients were randomized to receive intravenous saline or bevacizumab at 3-week intervals. The magnetic resonance
imaging findings 3 weeks after the second treatment and clinical signs and symptoms defined the response or
progression.

RESULTS: The volumes of necrosis estimated on T(2)-weighted fluid-attenuated inversion recovery and T(1)-weighted
gadolinium-enhanced magnetic resonance imaging scans demonstrated that although no patient receiving placebo
responded (0 of 7), all bevacizumab-treated patients did so (5 of 5 randomized and 7 of 7 crossover) with decreases in
T(2)-weighted fluid-attenuated inversion recovery and T(1)-weighted gadolinium-enhanced volumes and a decrease in
endothelial transfer constant. All bevacizumab-treated patients-and none of the placebo-treated patients-showed
improvement in neurologic symptoms or signs. At a median of 10 months after the last dose of bevacizumab in patients
receiving all four study doses, only 2 patients had experienced a recurrence of magnetic resonance imaging changes
consistent with progressive radiation necrosis; one patient received a single additional dose of bevacizumab and the other
patient received two doses.

CONCLUSION: The Class | evidence of bevacizumab efficacy from the present study in the treatment of central nervous
system radiation necrosis justifies consideration of this treatment option for people with radiation necrosis secondary to
the treatment of head-and-neck cancer and brain cancer.
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