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Purpose/Objective(s): Stereotactic radiosurgery to a surgical cavity (SRS-cav) to improve local control (LC) after resection of brain metastases (BM) is an alternative to adjuvant whole brain radiotherapy (WBRT), which is associated with toxicity, particularly cognitive decline. However, limited prospective data regarding the efficacy or complications of SRS-cav for LC is available.  In addition, LC after SRS-cav has not been compared to observation (OBS) alone after BM resection with modern surgical techniques.
  

Materials/Methods: Patients with one to three BMs with complete resection of at least one metastasis were enrolled.  Patients were randomized to either SRS-cav or observation (OBS) of the surgical cavity (or cavities if >1 lesion was resected).  Stratification variables were: 1) 1 vs 2-3 BM, 2) melanoma vs other histology and 3) pre-operative tumor size <3cm vs > 3cm. The remaining 1-2 unresected BMs in both groups were treated with SRS.  Maximum eligible diameters of the cavity and an unresected BM were 4 cm and 3 cm, respectively.  SRS dose (12-14-16 Gy) was assigned by cavity volume at time of SRS. The primary endpoint was failure of LC in the resection cavity as determined by the study neuro-radiologist on follow up MRIs.  Major secondary endpoints included overall survival (OS), development of distant BM (DBM), complications and use of WBRT. The study was designed with an 80% power to detect a HR of 0.6 assuming a two-sided 5% alpha and 50% LC at 6 mo in the OBS arm.   
Results: From 10/2009 to 10/2015, 131 eligible patients (61 female, 70 male, median age 58 y) with a total 140 resected BMs were randomized to SRS-cav (n=64) vs OBS (n=67).  34 and 28 additional BMs were present and received SRS in the SRS-cav and OBS arms, respectively.  There were no differences between the groups based on relevant demographic factors.  Median follow-up for all patients was 12.6 mo, (range 0.3-70.6 mo).  LC rates were superior in the SRS-cav vs OBS group with a HR of 0.46: 95% (CI 0.25, 0.85, p=0.011.  LC rates for SRS-cav and OBS were 83% vs 57% at 6 mo and 72 % vs 45% at 12 mo, respectively. No significant SRS-cav complications were noted.  DBM rate at 12 mo was 43% vs 33% in the SRS-cav vs OBS groups, respectively, (HR 0.79, 95% CI 0.50, 1.24, p=0.29). WBRT was given in 24 SRS-cav and 30 OBS patients with a median time to WBRT of 16.1 and 15.2 mo, respectively (HR 0.8, 95%CI 0.5,1.4, p=0.42). Median OS was 17 mo in both arms (HR 1.22, 95% CI 0.79,1.87, p=0.37).   On multivariate Cox regression analysis, histology, lesion number, systemic disease status or GPA did not affect LC.  Use of SRS-cav (HR 0.4, 95% CI 0.2,0.8) was associated with better LC and pre-operative tumor > 3 cm (HR 2.4, 95% CI  1.2,4.9) was associated with worse LC. 
Conclusion: This study confirms the benefit of SRS to a surgical cavity in improving LC compared to observation alone.  Larger lesions may have a worse LC than smaller ones.  OS and DBM were not affected by the use of SRS. Further study on failure patterns and cause of death is ongoing. 


