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Intensity-modulated radiotherapy (IMRT) requires accurate patient setup and a reliable 

method to detect patient positioning errors. In this paper a computer-aided detection method for 
patient positioning errors is presented. For patients with head and neck cancer, it is feasible to 
use bony structures as reference points for the precise tumor location because of a 
relatively rigid relationship between the tumor and the bony structures. The conventional method 
of visual comparison between portal images and computer-reconstructed digital radiographs is 
often labor intensive and observer dependent. Other computer aided detection methods require 
implanted fiducial markers. For head and neck patients, implanted fiducial markers are too 
invasive and not practical. It is also very difficult to identify multiple bony landmarks that can 
distinctively appear on both orthogonal portal images although there are enriched bony structures 
in this region. The method presented in this paper uses a minimum of four bony landmarks, 
requiring at least two appear on one portal image and others on the orthogonal one. Based on the 
measurement of projected coordinates of these bony landmarks and the distances between each 
bony landmark pairs calculated from the CT images, three-dimensional coordinates of these bony 
markers can be reconstructed by solving a set of couple quadratic equations numerically.  A 
phantom with four gold markers was constructed to verify this algorithm. Our preliminary results 
showed that the reconstructed 3D coordinates of these four markers were in a good agreement 
with the 3D coordinates from the CT images.  
 
 


