
AbstractID: 9467 Title: Position verification of breast treatment with breath-hold
technique using 3D-surface and fluoroscopic imaging

Purpose: To evaluatethe reproducibility and stability of target position for left breastradiotherapytreatmenton deep inhalation
breath-hold andto determinetheir dosimetricimpact.
Method and Materials: Six patientsweretreated usingActive BreathingCoordinator(ABC). A 4D-CT wasacquired alongwith an
ABC scan during simulation to establishgeometricadvantages of breath-hold treatments.Throughpatient’s treatmentcourse, 3D-
surface movieswere acquiredwith VisionRT periodically during breath-hold (30 breath-holds/patient). Comparisonof theframeswas
performedto evaluateintra-breath-hold drifts andinter-breath-hold position reproducibility. For evaluationof the 3D-surfaceimages
andcorrelationwith internal structures,fluoroscopic imagesof the chest wall were also acquired4 times(6-8 breath-holds/patient).
Additionally the imageswere correlated with inhaled air volumes as calculated from the breathingsignal. A dosimetric study was
performedto determine the effectof breath-hold drifts andposition differences.
Results: Intra-breath-hold drif ts were determinedby comparison of the first with the subsequent3D-surfaceframes. Eachpatient
presentedconsistentbehavior throughouther treatment, with themoststablehavingsub-millimeter surfacemotion in 20sandtheleast
2.5mm in 13shold. Measurements of the rib motion from the fluoroscopic imagescorrelatedwithin 1 mm with the surfacemotion.
Howeverfor some of thepatients,slow diaphragmatic motion up to 8mm wasobserved.Patientvariability wasalsoobservedon inter-
breath-hold reproducibility. On average for all patients, 2 mm body surfaceposition differencewasobservedbetweenbreath-holds.
This variationcorrelated with the air volumes inhaledascalculatedfrom thebreathingsignal.It wasprovendosimetrically that even
for theleaststablepatients,ABC holds advantageoverfreebreathing.
Conclusion: Although, thereare limits on position reproducibility and stability with deepinhalationbreath-holds,treatingleft breast
patientswith this methodis beneficial. 3D-surfaceimagingis animportanttool for monitoring motion for near thesurfacetreatments.


