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Purpose: The precisedefinition of breast PTV is required if IMRT is to be performed in radiotherapy of the breast. There is no
equivalent of “flash” to account for intra- andinter-fraction variation. Respiratory motion is onecomponentof that PTV variation.
Thepurposeof this studyis to characterize respiratory motion of thebreast.

Method and Materials: Eight healthyfemalevolunteersaged29 to 53 wereplacedin a vac-lock bagon a wing board with botharms
up on a Varian Exactcouch. The BrainLAB Body system with stereoscopicinfra-red camerasandspherical infrared reflectors was
used to monitor motion. Reflectorswerepositionedin the four quadrants of thebreastanda centralpoint. Prior to eachacquisition
the table wasmoveda known distance to confirm system accuracy.The motion wastrackedfor 3 minutesand thecoordinateswere
sampledat half-secondintervals. Themeanposition wasdeterminedfor eachpatient andeach axis(vertical, longitudinalandlateral)
andthedifferencefrom thatpoint was plottedovertime. Thestandard deviationsandmaximumexcursionsweredetermined.

Results: The plots showed between ~20 and ~80 respirationswith regular motion in the anterior-posterior and super-inferior
directions,with theoccasional largermovementof shortduration, and somevariationfrom volunteerto volunteerreflecting relaxation
over time. The standard deviations for all volunteerswere 1.0 mm (vertical), 0.9 mm (longitudinal), and 0.3 mm (lateral). The
maximum recordedexcursions were10.1mm (vertical), 10.3 mm (longitudinal), 2.8mm (lateral).

Conclusion: Therespiratory componentof breastPTV positional variation canbe accommodated95% of the time with a marginof
~2 mm (two standarddeviations) in this cohort. Setup accuracy, PTV shape variation,intra-fractionnon-respiratorymovementand
otherfactorsalsoneed to beaddressed.


