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Purpose: To assessthe therapy-induced changesof head and neck cancersusing 18F-FDG PET/CT imaging studiesperformed
pr ior to and following the completion of a courseof radiotherapy (RT) througha region-of-interestbased(ROI) analysis.

Method and Materials: As part of an ongoing study, nine patients with carcinoma of the headand neckhad PET/CT imaging
studiesperformed pr ior to the start of treatment (range: 4 – 58 days; median: 36 days)and following the conclusionof
tr eatment (range:33 – 63 days; median: 59 days). RT contours, createdwith the Pinnacletreatment planning systemand CT
simulation images,from physician-approved planswere collectedto align with pre- and post-RT PET/CT images. Uti lizing in-
housedevelopedsoftware, the contours were deformed to the pre- and post-RT PET/CT imagesthrough a non-rigid
registration. The non-rig idly aligned RT contours were then usedasROIs to collect data from the pre-and post-RT PET
images. The standard uptake value (SUV) wascalculated assuming that identical structureswere contained in the pre- and
post-RT deformed volumes,which were altered by anatomic changesasa result of RT.

Results: For the GTV contour, the meanpre- and post-RT SUV and standard deviation was(5.6± 0.9)and (2.4± 0.6),
respectively. Within the GTV, the meanmaximum SUV pri or to RT was(23 ± 4.6),while after the conclusionof RT, the mean
maximum SUV was(5.0± 1.9). Additio nally, the meanratio of the pre- to post-RT meanSUV was(2.5± 0.7),indicating an
overall decreasein uptake of the tracer in tissueswithin the GTV contour.

Conclusion: Through the useof deformable imageregistration, the feasibi lity of 18F-FDG PET/CT ROI-basedanalysesof RT-
inducedchangesin patients with headand neckcancershas beendemonstrated.
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