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Purpose: To estimatethechangein breasttumorvolume during treatmentusing3D wholebreastultrasound(US) with segmentation
of only theinitial study. Image volumebasedregistration (IVBaR) of the initial study to a subsequent study providesa transform
which,whenappliedto thesegmented tumor volume, givestheestimatedsubsequent volume.

Method and Materials: Ninepatientsundergoingneoadjuvantchemotherapyparticipatedin 3D US scansusinga GE Logiq 9. For
eachsubject,thewhole breastwas scannedbefore,at mid-treatmentand aftera chemotherapyregimenof 115+/-14 days. Af ter
acquisition, a senior breast imagingradiologistoutlineda 3D tumor regionin eachimagevolume.Resultantvolumechanges(∆V)
werecalculated.For theautomatedanalysis,theoriginal pre-treatmentimagevolumewaswarpedto thepost-treatmentimage volume.
The resultanttransformation wasapplied to thesegmentedpre-treatmentvolume to determinean"automated"post-treatmentvolume
and∆V for comparisonwith manual segmentation.In thefollow-up reader study,comparisonsweremadeof tumorvolumesmarked
by 4 readerson unregisteredand registeredimagevolumepairs.

Results:: Preliminary results of the analyzable sevencasesshoweda mean∆V of 50%± 24%versus -43%± 24%,measuredby the
expert radiologistandsemi-automatedmethod,respectively.Themeanfractionaldifference between %∆V measureswas-0.14 ± 0.08.

Conclusion: Resultsto datesuggestthattumorvolume trackingis possible usinga semi-automated US registrationmethod, giventhe
reasonable (14%)correspondence with volume changeby expertsegmentation. Sincetumor volume estimationis difficult andtime
consuming, successfulIVBaR could aid in detection andestimation of tumorchangesin response to neoadjuvantchemotherapy.
Potentialfutureusagealsoexistsin breastcancerscreening anddiagnosis.


