






Choline PET based dose-painting in prostate cancer 
– Modelling of dose effects 

•  Parameters: 
–  sensitivity:   64 - 81 
–  whole prostate dose:  74 – 78 Gy 
–  SIB dose   90 Gy 
–  TCP definition γ50:  1.4 - 2.2 
–  α[Gy-1]:    0.03 – 0.08 
–  α/β:    1.5 – 8.3 

•  TCP increase: from 6.0 to 22.2 

(Niyazi, Radiat Oncol, 2010) 



Prostate Cancer 
MR-Spectroscopy in tumor volume definition 

Kurhanewicz J, Radiology 198:795:805; 1996 

Correlation between MRS - and biopsy - and MRS + and biopsy + 

   MRS: voxel (8-10 mm3); < spatial resolution with respect to CT and MRI 
Pirzkall A, New Technologies in Radiation Oncology; Springer 2006 



DW-MRI and DCE-MRI  
in prostate cancer 

 

Reasonable tumor coverage of about 85% and larger was 
found when applying a margin of 5 mm to the MR based tumor 
delineations. 

(Groenendaal et al. R&O, 2010) 



pathology T2-MRI DW-MRI 

1 1.41 cc 1.69 cc 

Case CG 

(Krengli et al, ongoing study) 

Correlation of T2-MRI and DW-MRI with pathology in prostate cancer 



•  10 patients with stage III-IV pharyngo-laryngeal SCC 
treated by CT-RT  

•  Images acquired before R/ and during RT after means 
doses of 14, 25, 35 and 45 Gy. 
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(Gregoire, 2009)

4 – Early response evaluation and  
biologically adaptive RT 



5 - Response assessment 

 
T2 (a) and c-e T1 (b) MRI 
demonstrate edema and scar tissue 
with contrast uptake which is difficult 
to distinguish from residual disease.  
Inclusion of PET data may be of 
benefit in this clinical question 

Postoperative status in 
patient with lymph node 
metastases in the left 
groin from malignant 
histocytoma of the left 
sole of the foot. 

Antoch G, Eur J Nucl Med Mol Imaging, 2009 

•  MRI useful in neoadjuvant setting (resectability 
especially in soft tissue) 



6 – Early detection of Recurrence 
1.5-3 T MRI vs. FDG PET/CT in breast F/U:  

MRI better for DM, PET better for N 
 

Schmidt 2008 



Critical Issues for the use of MRI/PET in RT 

•  Attenuation correction factors for PET/MR data 
•  Limitations: lung (CT is still the standard 

procedure), metal implants, pacemakers, 
claustrophobia 

•  Image distortion at the periphery of the field  
•  Time of acquisition: workflow and risk of 

patient movements  
•  Diameter of gantry 
•  Cost 



Future of MRI/PET for RT? 
Common aspects with other oncological branches 
•  Fast and precise diagnosis and  

 staging procedures (high resolution PET) 
•  UsefuI for response assessment and early detection of tumor 

recurrence 

Specific aspects related to RT 
•  Target identification with biological characterization of multiple features 

of the tumor resulting in optimal information for dose painting and 
adaptive radiotherapy 

•  RT planning on MRI based on proton density ? 
 
General aspects 
•  It is an ideal technology for investigational purposes and large scale 

studies are needed to demonstrate the clinical benefits of PET/MRI 
compared with the other imaging modalities first of all PET/CT. 

•  Training of specialists with specif ic skill in combined CT/MRI/PET/SPECT 
imaging is needed. 


