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Objectives 

Proton therapy for breast cancer patients has been demonstrated to be effective with low toxicities and potentially reduce 

late cardiovascular events.  There is limited data in Asian population, hence this study aims to benchmark outcome for 

proton therapy in our local population and compare toxicity and dose-volume metrics with photon cohorts. 

Methods 

This retrospective study included Stage 0-4 breast cancer patients with definitive surgery followed by proton therapy to 

breast or chest wall with or without regional nodal irradiation (RNI), from July 2023 to March 2025 at the Hong Kong 

Sanatorium & Hospital (HKSH). Patients were treated with intensity modulated proton therapy (IMPT) with pencil-beam 

scanning with various fractionations (50Gy in 25 fractions, 40.05Gy in 15 fractions, 25Gy in 5 fractions). Propensity score 

matching was used in 1:1 ratio with conventional radiotherapy patients using tomotherapy or volumetric modulated arc 

therapy (VMAT) in 2020-2024. The primary endpoint was CTCAE 5.0 acute and late toxicity. Secondary endpoints 

included matched cohort analysis comparing toxicity and dose-volume metrics.   

Results 

158 proton therapy patients were analyzed, and 82 patients were matched in 1:1 ratio with photon cohorts.  Patients 

were all Chinese with median age 51 years old (Range 24-84). 63% had left sided breast cancer, and majority (73%) of 

patients received 40.05Gy in 15 fractions (Table 1). Median-follow up time was 78 days (Range 10-619). Most common 

acute side effects were dermatitis (76% Grade 1, 19% Grade 2 and 3% Grade 3), fatigue (19% Grade 1, 1% Grade 3) 

and dysphagia (19% Grade 1, 1% Grade 2) (Table 1). Late side effects were dermatitis (56% Grade 1, 2% Grade 2-3), 

subcutaneous fibrosis (23% Grade 1) and chest wall pain (18% Grade 1).  Proton therapy achieved a low mean heart 

dose 0.17Gy and V8-20Gy ipsilateral lung dose 4.38% across left and right-sided breast cancer patients, with and 

without RNI. Compared to photon cohorts, there is less acute Grade 2-3 dermatitis (20% vs. 30%, p=0.04), Grade 1 

fatigue (24% vs. 43%, p=0.03) and breast edema (2% vs. 24%, p<0.01) in the proton cohort (Table 2).  Significant 

improvement (p<0.01) in all parameters including mean heart dose (0.14Gy vs. 4.86Gy), V16-20Gy lung (3.52% vs. 

17.18%), esophagus and contralateral breast were seen in proton cohort (Table 3).  

Conclusions 

This study demonstrated low toxicity and significant dosimetric advantage for proton therapy in Chinese breast cancer 

patients.  Longer follow up is warranted for survival and late toxicity analysis.  

 



 

 



 


