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Purpose or Objective:  To  use  spatial  features  from  dose 
surface  maps  of  the  duodenum  to  predict  acute  duodenal 
related toxicity in pancreatic chemoradiation. 
 
Material and Methods: Dose surface maps were produced for 
the  duodenum  describing  the  spatial  surface  dose 
distribution.  Traditional  metrics  were  extracted  including 
mean and max dose, surface area receiving 25, 35, 45 and 55 
Gy  as  absolute  and  fraction  of  the  surface.  Spatial  metrics 
extracted include the length of the duodenum which received 
less  than  25,  35,  45  and  55  Gy  to  at  least  10-90%  of  the 
circumference (in 10% intervals). Different thresholds for the 
length  of  the  duodenum  achieving  these  constraints  were 
tested in order to find the best predictor of toxicity. Toxicity 
results  from  19  patients  from  the  ARCII  clinical  trial 
(EudraCT: 2008-006302-42) were used as a proof of concept. 
6  and  11  patients  had  grade  (≥3 Gr) and  Gr  ≥2  toxicity 
respectively.  
 
Results: The best predictors for patients with grade (Gr) ≥3 
toxicity were at higher doses of 55 Gy. While restricting the 
dose < 55 Gy to at least 10% of the circumference for at least 
10%  of the  length of the  duodenum,  or  at  least  20%  of  the 
circumference  for  at  least  20%  of  the  length  accurately 
predicted toxicity for 74% of the patients studied, this only 
had a sensitivity of 17% and 33% respectively (specificity of 
100% and 92%). Figure 1 indicates a better predictor may be 
restricting dose < 55 Gy to at least 20% of the circumference 
for at least 70% of the length which, although only accurately 
predicts toxicity for 58% of the patients, has a sensitivity and 
specificity  of  67%  and  54%.  It  was  found  that  the  relative 
percentage  of  the  circumference  spared  was  a  better 
predictor  than  absolute  circumferential  length  spared. 
However,  similarly  to  the  spatial  metrics,  predictions  of 
patients  with  at  least  Gr  3  toxicity  was  seen  in  the  higher 
dose regions such as mean dose of 60 Gy, maximum dose to a 
pixel of 62 Gy and when 70% of the surface area receives 55 
Gy. Gr 2 toxicity could not be predicted. 
 

 
 
Conclusion: In this small sample we have shown that spatial 
features  can  be  extracted  from  dose  surface  maps  to  aid 
toxicity  prediction,  and  that  high  doses  to  the  duodenum 
appear  to  be  correlated  with  Gr  3  toxicity.  An  improved 
understanding  of  how  these  spatial  features  correlate  to 
toxicity  can  improve  traditional  constraints  on  the 
duodenum.  Further  work  is  required  to  build  a  more 
complete picture of this result, and the analysis will now be 
extended to a larger patient cohort. 
 
 




