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Development of a quantification tool for plan robustness of radiotherapy
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Advanced radiotherapy techniques are more sensitive to treatment delivery
uncertainties such as patient setup uncertainties and organ motion that might lead to treatment
target underdose and organ at risk overdose. Therefore the evaluation of treatment plan robustness
against the uncertainties is critically considered to be an important factor contributing to
sufficient dose coverage to the target and meet the clinical requirement for normal organs. The need

for plan robustness quantification has been recognized but not implemented in routine clinical
practice due to high computational cost.

This study aimed to develop the in-house stand-alone tool which can quantify the plan robustness
under an arbitrary error scenario and establish site-specific robustness database, and investigate
the feasibility for intensity modulated radiotherapy (IMRT) plans of prostate and head and neck
cancers.
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Parotid R  206.8 323.3 344.9 483.3
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CTV 14.3 29.4 91.5
Rectum 79.5 179.8 352.5
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CTV 47.5 111.6 232.8
Cord 432.7 581.5 740.0
Brainstem 481.1 679.0 785.1
Parotid L  282.4 437.0 669.3
Parotid_ R  267.4 417.6 678.6
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