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Impact of the CT contrast agent on dosimetry and calibration of radiotherapy

Kwo-Ping Chang ? Wan-Chi TsengP Li-Kang Hsieh® Yu-Huang Chien®

Abstract

The calibration curves of density versus CT values have been established through the Gammex 647 phantom which simulates soft
tissues in this study. In order to understand the high CT value of contrast agent and the dose perturbation phenomena, various Kl
solutions were used to simulate the contrast agent. The well-known linear relationship was found between the physical density (or
relative electron density) and CT values, however, the CT values of lung materials were not fit to such linear relationship. The CT
values of K1 were extremely high (The maximum CT number of Kl solution =2614 in this study) and away from the linear regions.
According to the Monte Carlo simulations, the dose perturbations were found in front of and after the regions of contrast-simulated KI
solutions, such phenomena were found to be proportional to the concentration of Kl solutions. Using the Kl solution with maximum
solubility, KI solution would result in 22% higher dose at the media in front of the K1 solution, and would give 15% lower dose at the
media after the Kl solution, compared to soft tissues (water) without contrast agent.

Key words: Density, CT values, Dose perturbation, Contrast agent, KI.



