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Purpose: To evaluate the usage of a combination of FDG-PET/CT features to improve 

automated segmentation of the gross tumor volume (GTV) in the thorax in order to reduce 

target definition uncertainty in radiotherapy.  

 

 

Methods: Features of co-registered FDG-PET/CT images of patients with non small cell lung 

carcinoma (NSCLC) were investigated using spatial gray-level dependence matrices, 

neighborhood gray tone difference matrices, Tamura textures, first order statistics and structural 

characteristics. A training data set of PET and CT scans from 21 patients diagnosed with 

NSCLC was used. Feature samples were taken from regions of interest that included GTV, 

positive nodes and healthy structures found in the thorax. A decision tree incorporating KNN 

classifiers as nodes was trained to segment GTVs using an exhaustive search for the optimal 

combination of features by area under the curve (AUC) at each node. A validation set of 10 

patients deemed difficult to contour was used and a probabilistic ground truth was derived from 

a combination of three observer contours using simultaneous truth and performance level 

estimation (STAPLE). 

 

         

Results: The concordance index of the three observers was found to average 0.370. CT 

skewness and PET coarseness were found to be the most useful discriminators when evaluated 

independently with AUCs of 0.705 and 0.972 respectively. Evaluation of the segmentation 

results using Dice coefficients found the resulting DTKNN outperformed a variety of 

thresholds including signal-to-background ratio and an implementation of the 3-FLAB 

algorithm. Dice coefficients for the DTKNN averaged 0.65 and reached as high as 0.84. 

 

         

Conclusions: Incorporation of texture features from both modalities offers an improvement in 

segmentation accuracy over approaches that utilize each modality independently. The largest 

source of error was found to be the misregistration of PET to CT volumes and blurring of PET 

due to internal motion.  

         


