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Purpose: To evaluatetheuseof a 3D ultrasoundsystemcapableof multimodality imagefusionfor: inter-
fraction image guided adaptive radiation therapy throughan assessment of dose distributions to changing
cervical node geometry; and prostatevisualization and delineation through an assessment of contrast
enhancedharmonic imaging.

Methods&Material s: An ultrasoundtransducerwith active infrared emitters was used to collect spatial
sequences of 2D ultrasound slices. A ceiling-mountedoptical tracking cameraacquiredthe position and
orientationof the transducerin order to reconstruct a 3D volume,and to synchronizeimagepositionswith
the room coordinate system. Two ultrasound probe-camera systemswereusedin this study; onelocatedin
the computed tomographysimulator (CT) room for treatment planning andautomatic fusion with the CT
image, andtheother located in the linacroomfor treatmentdelivery monitoring. A lineararray transducer
wasused to monitor cervical nodemetastasesin patients with primary sitesin theheadandneck. A curved
arraytransducer wasusedin the pulseinversion harmonic imagingmode(PIHI) to acquireimagesof the
prostatewith the aid of an ultrasoundcontrastagent. For dosecalculations the XVMC Monte Carlo code
wasused to transportparticlesthroughthepatient.

Results: Fusedwith the CT images, the ultrasound information facilitated inter-fraction cervical node
delineation, demonstrating changesup to 11% in the doseto 95% of the nodal volume within one week
from the beginning of treatment. PIHI of the prostateperfusedwith contrastmediumoffered enhanced
prostatedelineation compared to thesurroundingorgans.

Conclusion: Non-invasiveand fast, 3D ultrasound imageacquisition, with the optional use of contrast
agents, may leadto improved targetdelineationand monitoring throughout the courseof treatment. And
with theaid of MonteCarlo dosecalculations, reconstructed ultrasound volumesof the targetcanfacilitate
adaptiveradiation therapy.


