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Purpose/Objective(s): To compare intensity-modulated radiotherapy (IMRT) with three-dimensional conformal radiotherapy (3D-CRT) for locally advanced head and neck squamous cell carcinoma (HNSCC) treated on Radiation Therapy Oncology Group (RTOG) 0129 and 0522. 
Materials/Methods: 
RTOG 0129 is a phase III trial comparing standard fractionation radiation with concurrent cisplatin to accelerated fractionation by concomitant boost (AFX-C) with concurrent cisplatin. All patients were treated with 3D-CRT. RTOG 0522 is a phase III trial comparing AFX-C with concurrent cisplatin to AFX-C with concurrent cisplatin and cetuximab, in which both IMRT and 3D-CRT were allowed. Patients treated with IMRT were compared to patients treated with 3D-CRT in 0522 and 0129 regarding toxicity including: acute mucositis, acute dysphagia, xerostomia, and feeding tube dependency and efficacy endpoints including: local-regional failure (LRF), progression free survival (PFS), and overall survival (OS). This analysis is limited to eligible patients for their trials, with oropharynx, hypopharynx, or larynx cancers who received at least 50 Gy. 
Results: 
From RTOG 0129, 664 of 743 (89%) patients met this study’s eligibility criteria, all of whom received 3D-CRT. From RTOG 0522, 859 of 940 (91%) patients were eligible for analysis; 103 received 3D-CRT (12%) and 756 (88%) IMRT. Distribution of patients by primary site were: oropharynx 68%, larynx 25% and hypopharynx 8%. There were significantly more oropharynx in the IMRT arm than the 3DRT arm (72.6% vs 62.6%, p = 0.0003). Patients treated with IMRT had higher grades of acute mucositis (grade 3-4 42% vs. 34%, p=0.0054) and acute dysphagia (grade 3-4 59% vs. 30%, p<0.0001) but lower grades of xerostomia at 1 (grade 2-3 20% vs. 33%, p=0.0022) and 2 years (grade 2-3 15% vs. 28%, p=0.0019). Patients treated with IMRT were less likely to have a feeding tube at 1 year (16% vs. 21%, p=0.0424) but not at 2 years (10% vs. 10%, p=0.9103). IMRT may be associated with decreased risk of death and this trend is similar in the same multivariable models for LRF and PFS, but none of these is statistically significant. In subsite analysis, the benefit of IMRT in reducing xerostomia and PEG tube dependence remained for patients with oropharyngeal cancer, but not for laryngeal or hypopharyngeal cancer. 
Conclusion: 
IMRT is associated with reduced xerostomia at 1- and 2- years, and less PEG tube dependence at 1- year. In subgroup analysis the lower incidence of xerostomia and PEG tube dependence was only observed in oropharyngeal cancer patients. IMRT is associated with higher incidence of acute mucositis and acute dysphagia possibly due to only IMRT patients were treated with cisplatin and cetuximab arm. IMRT should be considered as a standard radiotherapy technique in locally advanced oropharyngeal cancer. However, further studies are needed in patients with laryngeal and hypopharyngeal cancer. 


