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Radiation-induced esophageal injury is common in patients treated for thoracic tumors.  Methods to relate dosimetric parameters to 
esophageal injury typically rely on esophageal contours drawn on serial CT-images to compute esophageal DVH’s.  The human 
esophagus has a generally uniform diameter throughout its length (i.e. a constant amount of esophageal tissue within every CT-
image).  In clinical scans however, the contoured diameter of the esophagus is highly variable.  Thus, regions where the apparent 
diameter is relatively small (likely due to undulations/folds) are undercounted in DVHs.  Our aim is to quantify and correct for this 
deficit.  To quantify the potential errors in DVH’s, we measured the variability in area of esophageal contours within 236 patients 
undergoing 3D-planning for lung cancer.  Patients with gross esophageal diseases (e.g. hiatal hernia) were excluded.  All contours 
were drawn by a single physician.  Since organ size scale somewhat with patient size,  inter-patient comparisons are facilitated by 
normalizing each contour area to that patient’s  mean contour area .  Using this metric, the range of contour areas within a given 
patient varied from 0.25 to 5 times the mean.  The average variation in contour area (measured as the standard deviation) in all 236 
patients is 0.33 of the mean.  DVH’s do not take these deviations into account.  We have developed a technique to correct for these 
unphysiologically small contours that scales each contour to a representative value. The resulting “scaled” esophageal dose 
distribution is more realistic physiologically and may be clinically meaningful in predicting post-RT esophageal injury. 


