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Purpose/Objective(s): In patients with brain metastases, post-operative SRS delivered in 1 fraction is a standard of care but local control decreases with increasing target size. To improve tumor control, fractionated SRS (fSRS) is often favored for large surgical cavities. However, there is a lack of high-level data comparing the efficacy of fSRS versus SRS. The primary objective of Alliance A071801 was to ascertain if time to surgical bed failure is increased with fSRS compared to SRS in patients with resected brain metastasis.
Materials/Methods: This multi-institutional cooperative group trial randomized patients with 1 to 4 brain metastases to either SRS (12-20Gy by volume) or fSRS (27Gy/3 <30cc or 30Gy/5 >30cc) after resection of one lesion >2cm. Intact metastases were treated with either SRS or fSRS per study arm. Stratification included age (< 60 years vs. = 60 years), use or planned use of either targeted therapy or immunotherapy within 4 weeks after radiotherapy, and maximal diameter of the resection cavity (=3cm vs. >3cm). The primary endpoint was time to surgical bed failure. Major secondary endpoints included local control of intact brain metastases, overall survival, and radiation necrosis.
Results: Between October 2019 and October 2022, 242 patients were randomized. Baseline characteristics were well-balanced. Median surgical cavity target volumes were 16.5 cm3 for fSRS and 14.8 cm3 for SRS (p=0.41). With a median follow-up of 48 months, surgical bed control was significantly higher in the fSRS arm as compared to the SRS arm (1 year rate 87% versus 81%, p=0.046). Failure of treated, unresected brain metastases occurred in 11% with SRS versus 4% with fSRS (p=0.063). Overall survival (OS) favored fSRS over SRS (median OS 29 versus 20 months; p=0.035; stratified Cox HR=0.69). A stratified multivariable model that included the other baseline variables found a similar association between study arm and OS (HR=0.68; p=0.032). There were no significant differences in adverse event rates between study arms; grade 1+ radiation necrosis and cerebral edema were 14% and 8% in the fSRS arm and 10% and 9% in the SRS arm, respectively.
Conclusion: After resection of larger brain metastasis, fSRS offers superior surgical bed control and should be considered a standard of care.
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