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Purpose/Objective(s): Several studies of the SEER database have assessed secondary malignancy 

development after radiation therapy. None have done so using competing risk analysis. This work is a 

competing risk analysis of secondary malignancy development after external beam radiation (EBRT) 

after prostatectomy (RP).

Materials/Methods: The 1973-2008 SEER database was queried for patients with prostate  cancer  

coded as their ﬁrst cancer and were initially treated with RP. The subset of these who were treated 

with EBRT as part of primary therapy was compared with those who were treated with only RP. The

analysis was limited to patients who had at least 3 years of follow-up after their prostate cancer 

diagnosis. Patients who were diagnosed with a second primary cancer less than 3 years after their 

prostate cancer diagnosis were also excluded. Competing risk regression was used to compare the 

rate of second malignancies between the 2 treatment groups.

Results: A total of 147,734 patients were identiﬁed with 127,189 treated with RP and 20,545 treated 

with RP + EBRT. The median follow-up was 110 months (110 months for RP and 114 months for RP + 

EBRT). The median age was 67 years (66 years for RP and 68 years for RP + EBRT). The univariate and 

multivariable competing risk analyses for bladder and rectal cancer are shown in the table. At 20 

years, the cumulative incidence rate of bladder cancer was 2.7% in the RP + EBRT patients and 1.7% 

in the RP patients. At 20 years, the cumulative incidence rate of rectal cancer was 1.06% in the RP + 

EBRT patients and 0.74% in the RP patients. The age-adjusted mortality rate per 100,000 for RP + 

EBRT versus RP for bladder cancer was 140 versus 58, respectively, and 61 versus 28, respectively, for 

colorectal cancer.

Conclusions: The use of EBRT after RP is associated with a greater risk of bladder and rectal cancer. 

The secondary malignancies in the RP + EBRT patients may be more virulent than in the control 

population (RP).
