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The successful application of radiopharmaceuticals requires a patient-specific optimization of 
the activity to be administered, in order to deliver the desired therapeutic dose to the target 
organ while saving the healthy tissues. For a therapy specifically tailored on the 
characteristics of the patient, the correct knowledge of the morphology of the regions of 
interest, of the fractional uptake and of the related kinetics is necessary. 

Compartmental modelling can represent a powerful and simple tool for deriving the 
information of interest. In this presentation, the potentiality of compartmental analysis will be 
illustrated and two applications presented. 

The first study was conducted in patients with the autonomous functioning thyroid nodule 
(AFTN) syndrome treated with ,31I at the Ospedale Maggiore Policlinico of Milano (Milano, 
Italy). In these patients, the great challenge is represented by the healthy lobe surrounding the 
malignant nodule. A model was developed , where nodule and lobe are considered as separate 
entities in order to provide distinct dose estimates for the two tissues. The model has been also 
used for the optimization of the sampling schedule and for interpretation of biokinetic 
discrepancies observed between the diagnostic tests and the therapeutic application. 

The second study, carried out at Ospedali Riuniti di Bergamo (Bergamo, Italy), dealt with the • 1 
application of [ Re]-HEDP (hydroxyethyliden-diphosphonate disodium salt) for palliation of 
pain due to bone metastases of primary carcinomas. On the basis of the biodistribution studies 
and of chromatographic measurements, a compartmental model was suggested, taking into 
account the possible dissociation of the compound after injection into the patient. Also in this 
case, the compartmental model represents a valuable tool for individual optimization of the 
therapeutic procedure and for a more precise evaluation of the radiation dose the organs. 


