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Objective:

To evaluate the dosimetric benefits of intensity-modulated proton therapy (IMPT)
compared to volumetric modulated arc therapy (VMAT) for left-sided breast cancer with
regional nodal irradiation including the internal mammary node (IMN), focusing on target
coverage and organ-at-risk (OAR) sparing in our prospective trial at Singapore National
Cancer Centre, where breast cancer is not yet a standard indication for proton therapy.

Methods:

Eight patients with left-sided breast cancer requiring regional nodal irradiation, including
IMN, were enrolled in an ongoing trial (target: 20 patients). IMPT and VMAT plans were
generated to a prescription dose of 40Gy in 15 fractions. IMPT used pencil-beam scanning
with robust optimization (x5 mm setup, +3.5% range uncertainties), while VMAT employed
three partial arcs with a 5 mm PTV margin. Dosimetric parameters for the clinical target
volume (CTV), IMN_CTV, and OARs (heart, left anterior descending artery [LAD], lungs,
contralateral breast, spinal canal, esophagus, thyroid, humeral head, skin, body) were
assessed, including D95%, D98%, Dmax, mean dose, V5Gy, and V20Gy. Paired T-tests
determined statistical significance (p < 0.05).

Result:

IMPT significantly improved CTV coverage over
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Conclusion:

In this preliminary analysis, IMPT outperformed VMAT, enhancing target coverage and
sparing OARs, particularly heart, LAD, lungs, and contralateral breast. Table 1 details these
advantages, supporting continued trial enrollment to evaluate IMPT’s clinical benefits of
proton therapy in this patient population. Long-term follow-up will determine whether
these dosimetric advantages translate into meaningful clinical outcomes, potentially
establishing proton therapy as an option for selected breast cancer patients in Singapore.
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