AbstractID: 9284 Title: The imaging and dosimetric capabilities of a novel CT/MR-
suitable, anatomically adaptive, shielded HDR/PDR intracavitary brachytherapy

applicator for the treatment of cervical cancer
Purpose: To designand investigae theimaginganddosimetriccapabilties of anovel CT/MR-suitable,anatonically adapive,
shieldedcevical HDR/PDRbrachytherapyapplicator

Method and Materials: An applicatorwasconstructedeatring an inter-colpcostatshield thatcantranshte/rotateaboutthe
colpostat’dong-axis. Artifact-freeCT imaging wasachievedusing a“ step-andshoot”techniquepausng the scannemidway
through the scanandmovingthe shield out of the beam’spath. Artifact-free MRI imagingwasachievedy utilizing MRI-compatible
ovoid conponens andpulsesequertes thatminimize susceptibity artifacts. The applicatorsimagingcambilities were
demongratedacquiing imagesusing phanbmsthatposiionedthenovelandFletcherWilliamsa ICBT applicatos in clinically-
appicable geonetriesfor bothmodalities. Artifactswerequalitatively compared. To evaluateanydosmetric advantagesylonte
Carlomodelsof thenovelandFW apgicatorswerefirst validated. Anatoniesof patiens thathaveundegonelCBT for cewical
diseas were modekd usingMonte-Carlo andspatally registeredwith modelsof both applicatos usingSolidWorks; a CAD software
suite Equivalent,clinicaly-applicable 1*Ar loadingsweresimulaed for bothappicatorsusingMonte-Carlo techniques Thenovel
appicatorshield’s rotation andtranslationwasadjused for eachdwel postion in orderto minimize dose to the rectumand
superimposedor comparisorto equivalert FW treaments Rectl dose(rateandab®lute) volumehistograms weredetermned for
bothapplicatorsandconpared.

Results: Usinga“step-andshoot”CT scaning methodand MR compiant materialsandoptimal pulseseqiencesimagesof the
novel apdicator wereattifactfreeusng bothmodalities. Additionally, for the patientcasepresentegdthereis a26%and13%
reduction of d90and d50, regectively,anda 13%reductbnin overallabsolutedoseto therectumwhencompaed to equivalent
Fletche-WilliamsonICBT treagments.

Conclusion: A novel ICBT applicator canbeimagedusing CT/MR withoutartifactandreducedoseto therectumcomparedto the
curren stateof-the-art, FW ICBT appicator.
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