[ Downloaded from jmums.mazums.ac.ir on 2026-01-30 ]

~

C T,

Evaluating the Effect of Air Inhomogeneity on Dose
Calculations of Trachea HDR Brachytherapy Using EDR2 Film

Seyed Mohsen Hosseini Daghighl,
Hamid Reza Baghaniz,
Seyed Mahmoud Reza Aghamiri3,
Seyed Rabi Mahdavi*

1 PhD Student in Radiation Medicine, School of Nuclear Engineering, Shahid Beheshti University, Tehran, Iran
2 Assistant Professor, Department of Radiation Medicine, School of Nuclear Engineering, Shahid Beheshti University, Tehran, Iran
3 Professor, Department of Radiation Medicine, School of Nuclear Engineering, Shahid Beheshti University, Tehran, Iran
4 Associate Professor, Department of Medical Physics, School of Medicine, Iran University of Medical Science, Tehran, Iran

(Received June 25, 2016 ; Accepted August 21, 2016)

Abstract

Background and purpose: Dose calculations in trachea HDR brachytherapy treatment planning
systems are greatly based on TG-43 protocol in which, all materials including air inside trachea are
treated the same as water. The aim of this study was to survey the effect of air on dose calculations of
Flexiplan treatment planning system in trachea HDR brachytherapy.

Materials and methods: To evaluate the effect of air inhomogeneity, a neck-equivalent
plexiglass cylindrical phantom was used. Dose measurement was carried out by EDR2 film. Treatment
planning and irradiation were performed using Flexiplan software and Flexitron brachytherapy system,
respectively.

Results: The results showed that considering the air inside trachea as water increases the
absorbed dose by 12% which can lead to increment of patient dose.

Conclusion: A significant difference was seen between dosimetry results in the two conditions.
Therefore, taking the air similar to water has a considerable effect on dose calculations of trachea HDR

brachytherapy and accuracy of treatment plan performed.

Keywords: trachea HDR brachytherapy, air inhomogeneity, Flexiplan treatment planning software,
EDR2 film
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