
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 investigate theimaginganddosimetriccapabilities of a novel, CT/MR-suitable,anatomically adaptive,
shieldedcervical HDR/PDRbrachytherapyapplicator.

Method and Materials: An applicatorwasconstructedfeaturingan inter-colpostatshield thatcantranslate/rotateaboutthe
colpostat’slong-axis. Artifact-freeCT imaging wasachievedusinga “step-and-shoot”technique;pausing thescannermidway
through thescanandmovingtheshield out of the beam’spath. Artifact-freeMRI imagingwasachievedby utilizingMRI-compatible
ovoid components andpulse-sequences thatminimize susceptibilit y artifacts. The applicator’s imagingcapabilities were
demonstratedacquiring imagesusingphantomsthatpositionedthenovelandFletcher-Wil liamson ICBT applicators in clinically-
applicable geometriesfor bothmodalities. Arti factswerequalitatively compared. To evaluateanydosimetric advantages,Monte-
Carlomodelsof thenovelandFW applicatorswerefirst validated. Anatomiesof patients thathaveundergoneICBT for cervical
disease were modeledusingMonte-Carlo andspatially registeredwith modelsof bothapplicators usingSolidWorks; a CAD software
suite. Equivalent,clinically-applicable 192Ir loadingsweresimulatedfor bothapplicatorsusingMonte-Carlo techniques. Thenovel
applicatorshield’s rotation andtranslationwasadjustedfor eachdwell position in orderto minimizedose to the rectumand
superimposedfor comparisonto equivalent FW treatments. Rectal dose(rateandabsolute)volumehistograms weredetermined for
bothapplicatorsandcompared.

Results: Usinga “step-and-shoot”CT scanning methodand MR compliant materialsandoptimalpulse-sequences,imagesof the
novel applicator wereartifact-freeusing bothmodalities. Additionally, for thepatientcasepresented, thereis a 26%and13%
reduction of d90and d50, respectively,anda 13%reduction in overallabsolutedoseto therectumwhencompared to equivalent
Fletcher-WilliamsonICBT treatments.

Conclusion: A novel ICBT applicator canbeimagedusingCT/MR withoutartifactandreducedoseto therectumcomparedto the
current state-of-the-art, FW ICBT applicator.
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