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Purpose: Preciseand accurate delivery of radiation treatment for moving tumors is of great contemporary interestto the
clinical and scientifi c community . Respiratory inducedinter- and intra-fraction tumor motion in the thorax and abdomen
degradesthe effectiveness of radiation tr eatment.Tumors at different geometriclocations,asseenin the lung, kidney, li ver or
prostate,havedistinct motion properties. Furtherm ore, tumors at different sitesof an organ reflect characteristic motion
basedon location;,for example, lung tumor motion is dependent upon which lobe the tumor resides. The objective of this work
is to identify the correlation between respiratory -inducedtumor motion and lung tumor location, sizeand shape.

Method and Materials: Basedon a finite statemodel, which capturesthe natural breathing actions,tumor motion properties
(amplitude and durat ion) havebeencharacterized.Lung motion characteristicsare classified basedon broncho-pulmonary
segments, which define tumor location, and usedin clinical treatments. The association rules betweenmotion patterns and
lung tumor location havebeen identified and parameterizedthrough extensivestatistical analysis.

Results: There is a correlation betweentumor motion and position in the lung. For example, tumors with smaller motion
(amplitude < 5mm) are observed most frequently in the upper lung or attachedto fixed structures. Tumors with relatively
large motion are associatedwith the lower portion or periphery of the lungs.

Conclusion: Establishing reliable correlations betweenrespira tory motion and tumor location, size and shape, enhance the
predictive power of thesemodelsof tumor motion in the lung. This is particularly important for new patients, on whom lit tle
data hasbeenaccumulated related to their tumor motion, to confidently predict the tumor’s behavior duri ng the courseof
tr eatment.
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