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Implication of Adjuvant Radiation Therapy and Dose-Response Relationship for Margin-Positive Vulvar Squamous Cell Carcinoma
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Purpose/Objective(s): Patients undergoing radical vulvectomy with positive margins remain at high risk for locoregional relapse, which may be challenging to salvage. Using a national hospital-based registry, we assessed the impact of adjuvant radiotherapy (aRT) and dose on outcomes. 
Materials/Methods: Patients diagnosed with vulvar squamous cell carcinoma from 1998-2012, undergoing upfront extirpative surgery with positive surgical margins were extracted from the National Cancer Data Base. Patients without known stage were excluded. Factors associated with aRT and use of specific radiotherapy dose levels were analyzed using logistic regression. Log rank test and multivariable Cox regression were utilized for overall survival (OS) analysis. 
Results: In total, 3075 patients were identified with a median age of 66 years. A majority had FIGO stage IA/B disease (41.2%) with median tumor size of 3 cm (interquartile range [IQR] 1.5-4.7). Of those undergoing lymph node (LN) assessment (80.8%), 68.1% had positive LNs. With a median dose of 54.0 Gy (IQR 48.6-60.0), 35.3% (n=1085) received aRT. Among these patients, 38.8% received chemotherapy, mostly with aRT (91.7%). Intensity-modulated radiotherapy was used in 17.2% of patients, increasing over time (OR 1.51, p<0.001). With 36.4-month median follow-up, 3-year OS was 64.2% in all patients, which was improved with aRT (67.4 vs. 58.5%, p<0.001). On multivariable analysis, older age, higher comorbidity score, higher stage, tumor size >4 cm, and adverse nodal characteristics (no dissection, low dissection yield, greater number of involved LNs) were significant predictors of inferior OS. Receipt of aRT reduced the risk of overall death (HR 0.70, p<0.001). Radiotherapy dose was associated with OS on univariate analysis as a continuous variable (p<0.001). Patients were stratified by dose: <48.6 Gy (24.8%), 48.6-53.9 Gy (15.6%), 54-59.9 Gy (28.7%) and ≥60 Gy (30.9%). Unadjusted 3-year OS suggested a dose-response relationship: 49.8, 57.3, 70.1 and 65.3%, respectively (p<0.001). On multivariable analysis using a 4-month conditional landmark, patients receiving ≥54 Gy derived the greatest mortality reduction: 48.6-53.9 Gy (HR 0.80, p=0.673), 54-59.9 Gy (HR 0.67, p=0.027), ≥60 Gy (HR 0.65, p=0.019). No survival benefit was seen when receiving ≥60 Gy (HR 0.94, p=0.738) compared to 54-59.9 Gy. Patients with FIGO stage IVA disease and nodal involvement were less likely to receive doses ≥54 Gy. For node-positive patients, aRT dose ≥54 Gy retained a similar mortality reduction on multivariable analysis (HR 0.55, p<0.001). 

Conclusion: Patients with vulvar squamous cell carcinoma and positive surgical margins derive an overall survival benefit from adjuvant radiotherapy with an optimal dose range of 54-59.9 Gy.


