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Ten-Year Results of the Breast Intensity Modulated Radiation Therapy (IMRT) Randomized Controlled Trial
J. P. Pignol1, P. Truong2, E. Rakovitch3, M. G. A. Sattler4, M. Miller5, T. J. Whelan6, and I. Olivotto7; 1Erasmus MC: University Medical Centre, Rotterdam, Netherlands, 2British Columbia Cancer Agency, Victoria, BC, Canada, 3Sunnybrook Health Sciences Centre, Toronto, ON, Canada, 4Zuidwest Radiotherapeutisch Instituut, Roosendaal, Netherlands, 5Vancouver Island Cancer Centre, Victoria, BC, Canada, 6Medical University of South Carolina, Charleston, SC, 7University of Calgary, Calgary, AB, Canada
Purpose/Objective(s): We previously demonstrated in a multicenter randomized controlled trial that breast tangential breast Intensity Modulated Radiation Therapy (IMRT)  resulted in improved dose homogeneity and reduced acute toxicity compared to standard wedge radiation therapy (RT). We report the 10-year outcome analysis of patients enrolled in this trial. 
Materials/Methods: Participants were evaluated to compare chronic breast pain between treatment arms assessed by trained observers blinded to treatment allocation. Secondary endpoints included cosmesis, quality of life using the EORTC QLQ30 and BR23 questionnaires, and survival measures. Assuming a 2-fold reduction of chronic pain from 43% to 22%, a sample of 148 patients was sufficient to detect a 21% significant difference between the 2 arms with α = 0.05 and a power of 80%. 
Results: Median follow-up time was 9.8 years. Of 358 patients accrued into the initial study, 241 were available for assessment, 125 in the breast IMRT arm and 116 in the standard RT arm.  There was no significant difference in chronic pain between treatment arms (29.6% with breast IMRT and 36.2% with standard RT, OR=0.74, range 0.432 – 1.271). The study would have been able to detect, with an 80% power, a 12% reduction for patients reporting grade 1 or higher pain. There were also no statistically significant differences for the secondary endpoints. Univariate and multivariate analyses identified young age  (p=0.013) and pain during RT (p<0.001) to be associated with chronic pain. Acute moist desquamation was associated with late subcutaneous fibrosis (p=0.003) and telangiectasia (p=0.039). Pain during RT was associated with a poorer self-assessed cosmetic outcome (p<0.001) and a reduced quality of life (p<0.001). No differences were observed between treatment arms at 9 years in overall survival (90.4% vs 92.6%, p=0.47), local recurrence-free survival (95.4% vs 94.1%, p=0.55), or disease free-survival (82% vs 82.4%, p=0.90). 
Conclusion: Breast IMRT reduces the development of acute skin toxicity, including moist desquamation and pain, but does not reduces late side effect for all patients.  Breast pain and moist desquamation during RT are associated with an increased risk of developing chronic breast pain, poorer cosmetic outcome and reduced quality of life.  Radiation therapy techniques that reduce acute toxicity, including breast IMRT, should be considered for patients at higher risk of acute skin reactions.


