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Abstract to be submitted to ISLCCC 2024 

Title: (16/50 words) 

Subsequent colorectal cancer risk in the Childhood Cancer Survivor Study: Colorectal-specific RT dose-volume 

and chemotherapy effects 

Abstract (299/300 words) 

Background/Purpose: Previous colorectal subsequent malignant neoplasm (SMN) risk studies have been limited 

to broad radiation therapy (RT) metrics to the abdominal and/or pelvic region. Using novel colorectum- and 

substructure-specific RT dose metrics, we evaluated colorectal SMN risk from RT and chemotherapy. 

Methods: Among 25,723 five-year cancer survivors diagnosed <21years of age in the Childhood Cancer Survivor 

Study (CCSS) with median follow-up of 29.9years (range=5.0-48.9), 104 pathology-confirmed colorectal SMNs 

were identified. We estimated mean RT dose to the whole colorectum and its substructures. We also calculated 

the percent volume receiving 5(V5), 10(V10), 20(V20), 30(V30) and 40(V40) Gy and maximum RT dose to the whole 

colorectum. Chemotherapy cumulative dose exposures included cyclophosphamide-equivalent dose (CED) for 

alkylating agents and procarbazine. Multivariable piecewise exponential models evaluated the incident rate 

ratio (IRR) of colorectal SMN in association with RT and chemotherapy.  

Results: A dose-response relationship was observed for mean RT dose ≥10Gy to the colorectum or any 

substructure (all p<0.05, except sigmoid). For mean RT dose 10-<20Gy and ≥20Gy to the whole colorectum vs. 

no exposure, the IRRs were 3.6(95%CI=1.9-6.9) and 8.3(95%CI=3.9-17.8), respectively. For each dose-volume 

metric, risk increased with increasing irradiated colorectal volume for ≥20% volume; e.g., for V20 the IRR was 

3.8(95%CI=1.9-7.6), 4.9(95%CI=2.0-12.0) and 8.7(95%CI=3.5-21.6) for irradiated volumes of 20-<40%, 40-<80% 

and ≥80%, respectively. The IRR was 3.7(95%CI=2.2-6.4) for alkylating CED ≥6000mg/m2 vs. no exposure. For 

procarbazine CED, the IRR was 6.3(95%CI=3.0-13.2) for 4200-<7036mg/m2 and 9.0(95% CI 4.3-18.9) for 

≥7036mg/m2 vs. no exposure. High risk (IRR=22.7, 95%CI=10.6-48.8) was observed for survivors who received 

whole colorectal mean RT doses ≥10Gy and procarbazine CED ≥4200mg/m2 vs. those with <10Gy and 

<4200mg/m2. 

Conclusion: These RT and chemotherapy effects can be used to better inform contemporary RT planning for 

newly diagnosed children and guide stratification of screening guidelines for those at high risk of colorectal 

cancer. 


