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Purpose: To investigate the statisticalreproducibilit y of probability distribution function (PDF) of intra-fractional lung motion using

dynamicmagnetic resonance imaging(MRI).

Method and Materials: 9 healthy subjectsand 3 lung tumorpatientsunderwent two continuous5-minutesMRI scansin thesagittal plane,

repeated 2 weeksapart. Threepulmonary vessels from different lung regions(upper,middle, and lower) in healthy subjectsandthe lung

tumors in patientswereselectedfor tracking,andthedisplacementPDFreproducibility wasevaluatedasa functionof scan time andframe

rate.

Results: In all 9 healthysubjects,thePDFreproducibility errorsat 5-minutes(mean0.15,range0.05 - 0.30)weresignificantly (p<0.0001)

reducedcomparedto thoseat 5-seconds(mean0.41,range0.25 - 0.70). In 3 patients,the PDF reproducibility errors at 5-minutes(0.19,

0.10, 0.09 respectively) were also largely reducedfrom thoseat 5-second(0.96, 0.41, and 0.24 respectively). PDF stabilizing time

constants showed great variability among subjects (range8 s - 374 s). 8 of 9 healthy volunteers and all 3 lung tumor patients were

observedto reach PDF equilibrium statewithin 5 minutes. PDFreproducibility showed lesssensitivity to framerate whenit is greater than

2 fps.

Conclusions: A statistically significant improvementin the PDFreproducibility was observed with prolonged scan time among12 healthy

volunteers andpatientswith lung tumors.The improvedknowledgeof PDF reproducibility is a vital part of the validation of probability

basedinversetreatment planningfor stereotactic radiosurgery of lung cancer.


