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Purpose: To examinejunctioning of longitudinally adjacentPTVs treatedwith helical tomotherapy(HT). Method and Materials:
Cylindrical PTVs were defined in an elliptic cylindrical homogeneous phantom.Dose distributions (95% PTV to receive 2 Gy)
createdusing2.5 and 5.0 cm long HT fieldswerecalculated and verified dosimetrically. Cranial– Caudal(CC) dose profiles were
summedto study the junctioning of PTVs to createa single contiguousPTV. Junctioning adjacentPTVs with different inter-PTV
spacing, created by equal or different field sizeswasstudied for dosehomogeneity.The useof dosesteppedPTVs nearthe junction
region was alsoexamined. Here the SUP endof the INF PTV or the INF endof theSUPPTV wasdivided into smallersubPTVs of
decreasing prescriptiondose. The resulting dosedistributions were summed as a function of inter-PTV spacing.Simulateddose
profiles wereverified by film dosimetry. Results: The most homogenous doseresulted whenadjacent PTVs hadthe sameCC dose
profile (field size). Independentof theInter-PTV spacing, PTVs of different CC dose profiles could not produce homogeneousdoses.
Minimizing the volumedoseexcursion from prescription resulted in cold spots(-26%) and hot spots (+29%) with 8% of the PTV
receiving < 95% of prescription. Dividing eachPTV into four multiple contiguoussubPTVs,with constantly decreasing prescribed
dose(2, 1.5, 1.0, 0.5Gy)allowedPTV matching with dosehomogeneitysimilar to junctioning PTVs of equalCC slope. 95% of the
PTV receivedat least101%of theprescribeddose,with dose excursionsof -19%to +13%from prescription, (1% of thePTV received
lessthan 95% of prescribed dose). Conclusion: Junctioning adjacentPTVs is possible,but PTVs createdby different field widths
present a challenge.Homogeneityis improvedby breaking PTVsinto multiple contiguoussubPTVs modifiedto feather(broaden)the
effective junctioningregion.


