
AbstractID:7268Title: Extraction of Internal andExternal Marker3D-Motion in Liver
Patients with CompressionBelt UsingkV Cone-Beam RadiographicProjections.

Purpose: To studycorrelation of internal implantedvs.externalskin markersfor tracking
respiratory motion in liver patientsusing radiographicprojectionsfrom on-board kV
cone-beamscans.
Material and Method: Cone-beam projections were analyzed to extract 3D-motion of
internal and external markers for five liver patients receiving hypofractionated
radiotherapy.Patientswere immobilized in a stereotacticbody frameand an abdominal
compression belt wasused to constrain respiratory motion. Marker motion wasderived
using a tracking algorithm and analysis of a sequenceof 650 cone-beamprojections
acquiredduringa 1 minutescan. Correctionsweremadefor imagerrotation andsag.
Results: External and internal markers had the same frequencyof respiratory motion,
however, the amplitude of external marker motion is smaller. Internal and external
markermotion wasalso out-of-phasein somepatients.Internalmarkermotion is greater
in thesuperior-inferior direction than in anterior-posteriorand right-left directions, which
is due to compressionbelt constrainingof respiratory motion in these direction. Two
patientsshowedsmall or no motion of the external marker, whereas,internal marker
motionwasaslargeas 1.0 cm, which maybedueto theproximity of theexternal marker
to thecompressionbelt.
Conclusions: Although, the motions of internal and external markers are usually
correlatedandhavesimilar motion frequency,theamplitudeof marker motionmaydiffer
significantly and in some patients markers may move our-of-phase. The abdominal
compression belt suppressesrespiratory motion stronglynormalto patientskin andmay
contribute to phasedifferences. The external markers motion for monitoring internal
changesof respirationshouldbe used with caution. Marker 3D-motion from cone-beam
projectionsprovidesreal time tumor trajectorythat can beusedto determineaccuracyof
PTV marginswith no extra doseother thanthatusedin CBCT imaging.
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