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Purpose: Evaluatethepotential geometricanddosimetricimprovementsin image-guidedradiotherapyof thecervix usingdeformable
registration. Methods and Materials: WeeklyMR imagesobtainedprior to andduringradiotherapyfor 29 womenwith cervix cancer
were selected. The bladder, rectum, and GTV were contoured on eachimage following rigid, bony anatomy basedregistration.
Deformable registration was performed using MORFEUS, a multi-organ fini te element model-based deformable registration
algorithm. The bladder and rectum were explicitly registeredbetween planning and each week. The GTV displacementwas
estimatedby the biomechanical model and the bladderand rectum displacement. The improvementsusing couchshifts basedon
deformable registration were assessedusing 3 metrics: 1) improvement in localization of tumor COM, 2) improvementsin GTV
coverage by the PTV, and 3) improvementsin the dosimetric coverageof the GTV andCTV accumulatedover the treatmentusing
deformable doseaccumulation in ORBIT Workstation. Results: Theaverageerror in COM alignmentof the tumor improvedby 0.3,
2.1, and 1.1 mm in the LR, AP, and SI directions, respectively with deformableregistration. Following bony registration, 69% of
GTVs wereat least95% covered by thePTV, improving to 86%following deformableregistration. Dosimetric coverageof theGTV
improved from 93%of patients achieving98%volumecoverageby 4900 cGy to 100%following deformableregistration-basedcouch
shift for tumor COM correction. CTV coverageimprovedfrom 83%of patientsachieving98%volumecoverageby 4750cGy to 93%
following deformable registration-based couch shift for tumor COM correction. Conclusions: A method has been developedto
perform deformable registration of surrounding anatomy to calculate the COM of the tumor for applicationin volumetric image
guidance wherethetumor is not visible. Both geometricanddosimetric improvementsweredemonstrated.
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