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Clinical Challenges for Brachytherapy

� Anatomy Limitation

� Critical structures are too close to the target

� Narrow physical space will not allow to put in larger equipment

� Source Limitation

� Radiation source will irritate radiation in 4ππππ geometry

� Source is hard to modulate

� Source will decay

� Time Limitation

� Allow short time for planning

� Applicator Limitation

� Limited applicators available
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� Scenario that you may want to use IMBT
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Introduction

� Current approaches of IMBT
� No commercial TPS

� Directional sources

� Use partial blocks to create a “fan beam” irradiation

M A Ebert, Phy. Med. Biol. 47:2495-2509. 2002             Petrokokkinos etc. Med. Phys. 38(4) 2011
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J Hiatt et al, Medical Physics. 36(6):2423, 2009
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Objectives

� The aims of this study are:

� Propose a standardized dosimetry algorithm for 2D 

intensity modulated sources and a source 

characterization method for the application of this 

dosimetry algorithm

� Develop a treatment planning system prototype 

utilizing this dosimetry method

� Use this system to study the feasibility of 3D IMBT in 

improving plan quality



Materials and Methods
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� How to define the intensity distribution of a source
� Divide into 18*36 segments, each 100 x 100
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� How to calibrate a IMBT source?
� Total 9 “beamlets”, 1/72 of the total sphere
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� Treatment planning
� Inverse IMBT planning-optimization criteria

� Prescribe to: 

� Optimization criteria

Materials and Methods
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� Dosimetry

� Monte Carlo
� Previous study have showed that for low energy 

brachytherapy sources, the presence of tissue 

inhomogeneities and patient boundary will cause large dose 

discrepancies 

� Previous, we developed a Monte Carlo based dose calculation 

and evaluation system for brachytherapy, this system has 

recently upgraded to include IMBT simulation capability

Materials and Methods
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Conclusions

�A dosimetry method has been proposed for IMBT and ten APBI 
cases were studied with IMBT

�IMBT can further improve dose uniformity in the target and 
sparing to normal tissue as compared against the current clinical 
practice

�However, the optimization and delivery time are prolonged

�Delivery of IMBT plans depends on the further development of 
current technologies in source and applicator design



Future work

A. Cylinder 
holder for 

source

B. 6 Sliding 
bar for 

window open 
control

C. window 
for 

irradiation

~5 HVLs
thick

D. Connected to 
controllers



Acknowledgements

� Xoft Inc.

� Bingqi Guo, Ph.D.

� CTRC faculties

References: Med. Phys. 37(7):3725-37 2010




