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Objective: To establish a reproducible method to contour PET and CT tumor volumes and exam the changes of tumor volumes during
radiotherapy (RT) in patients with Non-Small Cell Lung Cancer (NSCLC).

Materials/Methods: Patients with stage I-III NSCLC were enrolled in this prospective study. The FDG-PET/CT scans were acquired within 2
weeks before RT (pre-RT) and after the delivery of approximately 45 Gy (during-RT). A method combining the source/background method
(tumor/aorta ratio of 1.5) and fused CT anatomy based individualized editing was applied to delineate PET metabolic tumor volumes (PET-
MTV). CT gross tumor volumes (CT-GTV) were also delineated by using a fixed threshold method followed by manual editing. Reproducibility
of the methodology was tested by estimating Intra-Class Coefficiency (ICC) between target volumes from two physicians of the same system and
volumes of one physician from 2 systems.

Results: A total of 50 patients (88 primary and nodal lesions) were evaluated. ICC between 2 systems of the same physician was 0.98 (95%CI,
0.95-0.99). The ICC was 0.99 (95%CI, 0.99-0.99) and 0.98 (95%CI, 0.97-0.99) between 2 physicians of the same system, for of PET and CT
volumes, respectively. The tumor volume reduced significantly during-RT on both PET (mean, 32.33 cc) and CT (mean, 40.63 cc) images with
more reduction on PET (mean PET-MTV reduction, 95% CI: 69.51%, 62.22-76.81%) (mean CT-GTV reduction, 95%CI: 41.23%, 32.89-
49.57%) (p < 0.001). Pre-RT maximum and mean activity of MTV, and concurrent chemotherapy were significantly correlated with MTV
reduction during-RT after the delivery of 45 Gy, while tumor size and stage were not.

Conclusions: This study demonstrates a reproducible method to delineate target on PET/CT images. PET-MTV had a greater reduction than CT-
GTV during-RT. Study is ongoing with use of PET during-RT to individualize adaptive radiation dose escalation.
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