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Purpose:  
Accurate and reproducible segmentation of lung nodules is an important step in 
the assessment of response to therapy in lung cancer patients. Four institutions, 
Massachusetts General Hospital (MGH), (Stanford University (SU), Moffitt 
Cancer Center (MCC), & Columbia University Medical Center (CUMC)), 
members of the NCI’s Quantitative Imaging Network, sought to create and test a 
platform for comparing these algorithms on shared datasets.  
 
Materials and Methods:  
The data set used for this evaluation consisted of 52 tumors in 41 CT volumes 
from 5 collections available in The Cancer Imaging Archive (including the RIDER, 
LIDC and FDA phantom collections, as well as two collections from SU & MCC). 
CUMC, MCC, and SU provided the outputs for 3 runs (each initialized with 
unique seeds) of their own segmentation algorithms (SU=region growing with 
gray-value statistics; CUMC= marker-controlled watershed and active contours; 
MCC= ensemble segmentation using region-growing algorithm and automatically 
selected multiple seed points). We used the TaCTICS platform, which allows 
participants to submit results in a variety of formats (e.g., png, DICOM-seg), to 
perform statistical analysis and visualization of results, including bias (phantom 
volume estimates) and repeatability. DICE coefficients (“overlap”) and Hausdorff 
distances (“surface distance”) were calculated for all pairs of segmentations for 
each nodule.  
 
Results: 
Graphical display of all metrics allowed easy detection of outlying algorithms and 
challenging nodules. Average tumor volumes were between 33 and 56,641 ml. 
Dice coefficients for all pairwise comparisons varied from 0.54 to 0.97 
(mean:0.85, s.d=0.17) with 1.0 being perfect. The intra-algorithm agreement was 
higher than the inter-algorithm agreement (average Dice: 0.95 vs 0.81), and was 
typically higher for larger volumes. Repeated measures ANOVA showed no 
statistically significant difference between algorithms in terms of repeatability. . 
 
Conclusion: 
Our platform allows for easy comparison of evolving segmentation algorithms, is 
easily generalizable to a wide range of tumor types and imaging modalities, and 
could speed the development of robust algorithms. 
 
Clinical Relevance:  
 



This platform can facilitate advancement and evaluation of segmentation 
algorithms for lesions seen in medical image volumes, critical for precision 
diagnosis and assessment of treatment response. 
 
 

 


