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Abstract

Background and purpose: This preliminary, exploratory study aimed to investigate the
associations between serum vascular endothelial growth factor (VEGF) levels, dosimetric parameters, and
radiation-induced rectal injury in patients with prostate cancer. It also evaluated the potential of
combining biological and dosimetric parameters to identify patients at risk of rectal injury.

Materials and methods: The study included 18 patients with prostate cancer who underwent
tomotherapy. Serum VEGF levels were measured before and after radiotherapy. Dosimetric parameters,
including rectal volume, maximum dose, and V50, V60, V65, and V70, were extracted from treatment
plans. Rectal injury was defined as Grade 1 or higher proctitis, according to the fifth edition of the
Common Terminology Criteria for Adverse Events (CTCAE). Associations between VEGF levels,
dosimetric parameters, and rectal injury were evaluated using logistic regression. Model performance was
assessed using the area under the receiver operating characteristic curve (AUC), with 95% confidence
intervals (Cls) and corresponding p-values reported where applicable. Sensitivity, specificity, and
accuracy were also evaluated.

Results: In univariable models, VEGF1 (AUC = 0.74, p = 0.085, 95% CI: 0.500-0.982) and V65
(AUC =0.76, p = 0.064, 95% CI: 0.516-1.000) showed the highest apparent discriminatory performance.
In multivariable models, the model incorporating VEGF1, AVEGF, and dosimetric parameters yielded an
AUC of 0.98 (p = 0.001, 95% CI: 0.914-1.000). However, this estimate reflects apparent performance
within the study sample and may be substantially affected by overfitting, given the small sample size.

Conclusion: VEGF levels and dosimetric parameters, particularly V65, may be associated with
radiation-induced rectal injury in patients with prostate cancer. Combining biological and dosimetric
information warrants further investigation as a potential approach to risk assessment. Given the small
sample size, limited number of outcome events, and potential for model overfitting, these findings should
be considered preliminary and hypothesis-generating. Validation in larger, independent, prospective
studies is required before clinical application can be considered.
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