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Introduction 
 
In [1, 2] we have presented a software to control tumour position just before a 
radiotherapy session takes place. The system we presented compares tumour information 
in the planning 3D CT and the therapy 3D CT. Through a rigid registration between both 
volumes the Interfractional movement is identified. In the case of lung tumours, the 
respiratory movement can displace a tumour in the order of one centimetre. This means 
that it is not enough to verify patient position on treatment couch, but the radiotherapy has 
to take into account the intrafractional movement as well. Some authors have tried to 
control this movement by controlling the patient’s respiration [3, 4]. In this work we used 
another approach. 
 
 
Methods and materials 
 
We captured tumour intrafractional motion during free respiration. We used the results 
from the 3D-3D rigid registration to localize the longitudinal position where the tumour 
was found. In this fix position several transversal slices are achieved a long 15 seconds. 
Ordering these slices chronologically and comparing them with the 3D treatment CT we 
can calculate and even have a 3D reconstruction of tumour displacements during a 
respiration cycle.  
 
 
 
 
 



 
  
 

 
curac2004/ Localization of lung tumours for navigated radiotherapy  
 2 

Results 
 
We have tested this application with data from 4 different lung patients and a total of 8 
studies and compared our results with the results of an expert.  Taking into account the 
respiratory movement we reduced the discrepancy between our results and experts 
coordinates in  +/-3mm. As there is no gold standard for this problem, it is difficult to 
establish absolute errors. 
 
 
Discussion 
 
We are aware, that our results are not yet conclusive, but they are encouraging. We are 
looking forward to testing with a wider population. 
 
An important requirement for our software was to be interactive. We used a rigid body 
model as a compromise between accuracy and response time. 
 
Our goal is the navigated radiotherapy. Observing the respiratory movement, we want to 
infer tumor’s position from the respiratory state. To establish a correlation between 
respiratory state and tumor position we are examining non rigid deformable methods and 
we plan a 4D CT model. 
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