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Goal: Automatic segmentation of critical structures in the head and neck region for radiotherapy planning. 
Our method: Creation and non linear registration of an atlas on the patient [1]. 

Problem: High anatomical variability between the patients (both from the database and the patient to be segmented). 

! Leads to registration discrepancies, to over-segmented structures in the atlas and therefore to errors in patient segmentation. 

Our new approach 
•  Select on predefined regions of interest the most similar image to the patient in a database 
•  Compute from the selected images and segmentations a “Frankenstein’s creature” and register it on the patient 
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Material and Methods 

Results 
New method to build a patient specific atlas 

•  Efficient selection of the closest image to a 
predefined region 

•  Atlas construction with variable weights 

Evaluation on 105 CT scans database 
•  Leave-One-Out strategy 
•  Increased specificity (contours not 

oversegmented) 

Future works 
•  Investigate other measures for selection 
•  Account for inter-expert variability 

Conclusion 
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Selection of the locally most similar images to the patient    : 
•  On regions     predefined on the atlas  
•  Similarity defined from non linear transformations 

Result of selection: set of images    associated to regions  

Construction of the Frankenstein’s creature (iterative process): 
•  Registration of all images on current template 
•  Compute new template from registered images 

•  Apply average polydiffeomorphism     to the new template Precomputed from atlas construction Only registration required for selection 
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