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Purpose: To compare dose distribution to volumes of targeted tissues (postchemotherapy residual disease) and non-targeted tissues (breast, lung, heart, thyroid, salivary glands, and body) with conventional radiotherapy (CRT), intensity-modulated radiotherapy (IMRT), and forward-planned, double-scattered 3-dimensional proton radiotherapy (3DCPRT).

Methods: CRT, IMRT, and 3DCPRT plans were created for 9 stage I and II (neck and/or mediastinum) Hodgkin’s lymphoma patients treated at the University of Florida (n = 27 plans). An involved nodal technique was used, and 30 GE/Gy was prescribed to the postchemotherapy residual disease. Various dosimetric endpoints between the three modalities were compared. 

Results: The planning target volume (PTV) was adequately treated by all 3 modalities. The maximum and minimum doses to the PTV were respectively higher and lower for CRT. Conformality of the higher dose distributions were best for the IMRT plans. The mean dose to the breast, lung, and body were lower with 3DCPRT compared to CRT or IMRT (p < 0.05). When comparing CRT to 3DCPRT, the lung V2 to V28 was lower for 3DCPRT, with a relative reduction of 23% to 49% (p < 0.05). The lung V2 to V10 was lower with 3DCPRT versus IMRT; the relative reduction was 48% to 68% (p < 0.05). The lung V24 to V28 was higher with 3DCPRT as compared to IMRT (p < 0.05). The absolute volume of body receiving 2 to 32 GE/Gy was smaller with 3DCPRT when compared to CRT (p < 0.05). The relative reduction ranged from 41% to 52%. When compared to IMRT, 3DCPRT resulted in lower body V2 and V4 (p < 0.05). The relative reduction was 65% to 73%. Although the mean dose to the breast was significantly less for 3DCPRT, breast V2 to V34 was similar for all three plans. Neither the mean doses nor V2 to V34 to the heart, thyroid, or salivary glands were statistically different among the three modalities.            
Conclusion: 3DCPRT reduced the dose to the breast, lung, and body in patients with stage I and II Hodgkin’s lymphoma. These observed dosimetric advantages may improve the clinical outcomes of Hodgkin’s lymphoma patients by reducing the occurrences of late effects from radiotherapy.  
