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1 Introduction

* |ncorporation of radionuclides through accidental exposure  Measurements highly sensitive to detector configuration and anatomy
* |n vivo measurement of activity with partial body counting * Many calibration phantoms directly based on medical CT (typically
» Individual dose assessment for radiation protection purposes assessed at full inspiration of heavy breathing)

2 Objectives

The goal is to quantify the systematic error introduced to numerical efficiency calibration for lung counting when disregarding respiratory
motion in phantom development.

3 Methods and Materials 4 Results
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2. Lung counting setup:
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3. Radiation transport simulations: Time
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Fig. 1: Exemplary lung counting Fig. 2: Reconstructed phantom at ful Fig. 4: Calculated counting efficiencies Fig. 5: Calculated counting efficiencies
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counter. parts are visible: lungs (blue), bones inspiration.

(grey), and liver (green).

5 Discussion and Conclusion

The results show a slight overestimation of incorporated activity for lung measurements when using a calibration phantom at full inspiration
of tidal breathing. However, when using single CT scans for phantom development, typically assessed at full inspiration of heavy breathing,
the observed effect on efficiency calibration due to respiratory motion is expected to be larger.

SPONSORED BY THE

6 Acknowledgements AR | Fotorai ity
The authors thank Dr. Jirgen Wilbert of the Universitatsklinikum Wirzburg for providing the 4DCT data sets used in this work. o eanon,

This project was supported by the Federal Ministry of Education and Research (BMBF) under project no. 02NUKO15A.

References
[1] ICRP, 2009. ICRP Publication 110. Annals of the ICRP, 39(2).

[2] Marzocchi O, Breustedt B, Mostacci D, Urban M, 2011. Comparison of stretched and sitting configurations for partial-body measurements. Applied Radiation and
Isotopes, 69(8), pp. 1156-8.

KIT — University of the State of Baden-Wuerttemberg and
National Research Center of the Helmholtz Association



