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Purpose: To report our initial experiencewith image-guidedradiation therapyfor largesoft tissue sarcomawith emphaseson inter-
fractional tumorvolumechangesandtheir dosimetric impactsduring thecourseof treatment.

Methods and Materials: Twelve patientswith large soft tissuesarcoma weretreatedwith a Helical Tomotherapyunit. Daily MVCT
images wereacquired to guide patientpositioning aswell asmonitoring theanatomical changesin clinical targetvolumes(CTVs) and
other structures. The CTVs and normal structureswere contoured on a seriesof daily MVCT sets, and were comparedwith the
planning CTV and the planning target volume (PTV) obtained from planning KVCT. The 3D dosedistributions and dosevolume
histograms (DVHs) the patient actually received were computed retrospectivelybasedon the MVCT images using the Planned
Adaptive softwarein theTomotherapy planningsystem.Thesedaily verifi cation dosedistributionsandDVHs werecomparedto those
from theoriginal plan.

Results: Daily pre-treatmentMVCT imagesdemonstrated significant daily target shifts and allowed accuratelocalizationof target
volumesprior to eachtreatment. Thesignificanttumor volume changes, bothincreasesanddecreases,were observedduring thecourse
of treatment. For a samplepatient, theCTV (in themiddleof the treatment) wasfoundto beapproximatelydoubledfrom theplanning
CTV, resulting in theoriginal PTV smaller than theenlargeddaily CTVs. Thedaily CTV coverageby theprescription dosevariedfrom
30-95% during thecourse of treatment, which suggested significant underdosing in theCTVs.

Conclusion: Dramaticinter-fractional changes(increasesand decreases)in gross tumor volume were observedduring the radiation
therapy of theselargesoft tissuesarcomas. Suchchangescanresult in significant underdosingfor tumor target(s) and/or overdosing
for adjacentnormaltissues, indicating that theimage-guidedadaptive treatment with re-planning can potentially improvetumorcontrol
and/or normaltissuesparing.


