
MRT and dosimetry: 
The EANM perspective 
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Secondary malignancies – mIBG therapy 

3 patients of 95 developed secondary 
malignancies 
 
‘The risk is lower than that of disease 
progression’ 
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Secondary malignancies – mIBG therapy 

5 patients of 119 developed secondary 
malignancies 
 
An international registry is needed… 



1 in 227 children treated with radioiodine will develop a 
secondary primary malignancy 





Benua et al – 1-2 Gy blood absorbed dose gave severe radiation complication in 1 
of 24 cases, 2-3 Gy gave severe complications in 5 of 33 cases, 1 fatal. 
 
Buckley et al, Matthay et al found correlations of dose with neutropenia and 
thrombocytopenia 
 
Barone et al found ADER in renal failure with Y-90 DOTATOC 
 
Mones et al, Ferrer et al found ADER (haematological toxicity) for Bexxar & 
Zevalin  
 
Sangro et al found 20% toxicity in patients treated with 37 Gy with microspheres, 
compared to 26 Gy for no toxicity 
 
Buffa et al - correlation between dose and WBC and platelet toxicity 

Patient protection 



Potential for further radiation therapy. Is previous MRT dose important? 
 
Complications determined by clinical factors as well as AD, including 
previous treatments 
 
Need to determine ‘acceptable toxicity’? 
 
Patients undergoing radionuclide therapy are the only population that do 
not have radiation doses calculated 
 
Potential for centres to be sued 
 
No toxicity seen in some patients – more aggressive treatment is 
warranted 
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Correlation tumor response vs dose (measured with PET and CT-scan) 
at end of treatment 90Y-SMT-487 trial (n = 32)  
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Radioiodine for thyroid cancer 

Strigari et al EJNMMI 2014 
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Dose – effect for NHL and microsphere treatments 
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Correlations also found for I-131 mIBG of neuroblastoma (Matthay et al) and lymphoma 
(Kaminski, Wahl, Ferrer…) 

Strigari et al EJNMMI 2014 

Dose – effect for NHL and microsphere treatments 
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Sr-89 for bone metastases: 150 MBq 
 
Sm-153 for bone metastases: 37kBq/kg 
 
Ra-223 for bone metastases: 50 kBq/kg for 6 treatments 
 
Zevalin for NHL: 14.8 MBq/kg for patients with normal platelets,  
11.1 MBq/kg if relapsed or refractory, maximum 1184 MBq 
 
Bexxar for NHL: 75 cGy WB dose 
 
Y-90 microspheres for HCC and liver metastases: Various models for 
glass and resin microspheres 
 

 

 

Industry led standardisation 



Radioiodine for ca & benign thyroid  

EANM Guidelines: ‘The “optimal” activity for 
radioiodine ablation of post-surgical thyroid 
residues macroscopic disease is generally a 
single administration of 1 - 5 GBq. 
  
For radioiodine ablation in children, some 
centres adjust activity by body weight (e.g. to 
1.85–7.4 MBq/kg) or surface area or by age.’ 
 
 
ATA: ‘No prospective randomized trial to 
address the optimal therapeutic approach has 
been published.’ The RAI activity administered 
can be given empirically or determined by 
dosimetry. 
 
FDA: For thyroid carcinoma, the usual sodium 
iodide I-131 therapeutic dose is 3700 to 5550 
MBq.  For ablation of post-operative residual 
thyroid tissue, the usual dose is 1850 MBq. 



EANM guidelines 
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Standardisation 

Currently no authority to govern standardisation for therapy (cf ICRU for EBRT)  
 
Lack of dosimetry standardisation often given as an excuse to avoid it 
 
However, more standards in preparation, including: 
 
I-131 mIBG treatment 
Lu-177 for adult NETs 
Error analysis 
Microsphere treatments 
 
Significant boost with input from MetroMRT, and role of European metrology 
institutes 
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EANM Internal Dosimetry Task Force 

To address the EU directive: 
 
 
Aim: 
1. To review whether it is possible to implement the directive 

 
2. To consider implications of doing so 

 
Survey underway: Number of therapy procedures and administration protocols 
 
Open call for contributors 
 
Feasibility of dosimetry based treatment planning for all radiotherapeutics?  
 



Existing therapy procedures 

I-131 NaI for Thyroid Cancer 
I-131 NaI for Benign Thyroid Diseases 
Y-90 for Non-Hodgkin Lymphoma 
I-131 for Non-Hodgkin Lymphoma 
Y-90 for Liver Tumors  
I-131 mIBG for Neuroblastoma 
I-131 mIBG for Adult Neuroendocrine Disease 
Lu-177 Radiopeptides for Adult Neuroendocrine Disease 
Y-90 Radiopeptides for Adult Neuroendocrine Disease 
Re-188 for Benign Bone Diseases 
Y-90 for Benign Bone Diseases 
Re-186 for Benign Bone Diseases 
Er-186 for Benign Bone Diseases 
Re-186 for Bone Metastases 
Sm-153 for Bone Metastases 
Sr-89 for Bone Metastases 
Ra-223 for Bone Metastases 
P-32 for Myeloproliferative Neoplasms  



Prospective therapy procedures 

Lu-177 for Prostate Cancer 
Ho-166 Microspheres for Intra-arterial Treatment 
Re-188 Microspheres for Intra-arterial Treatment 
Y-90 Microspheres for Intra-arterial Treatment 
Ac-225 for Leukaemia 
Bi-213 for Leukaemia 
Bi-212 for Leukaemia 
Ra-223 for Leukaemia 
At-211 for Leukaemia 
Tb-149 for Leukaemia 
Pb-212 for Leukaemia 
Y-90 for Brain Tumors 
Y-90 for Breast Cancer 
Y-90/Lu-177 for Colorectal Carcinoma 
I-131 for Pancreatic Carcinoma 
Y-90 for Pancreatic Carcinoma 
I-131 for Renal Carcinoma 
Sn-117m DTPA Bone Metastases 
Th-227 and Other Alpha Emitters 
 
Therapy/diagnostic pairs:  

90Y/111In  
131I / 124I 
44Sc/ 47Sc 



Conclusion 

Dosimetry based treatment planning is mandatory for 
external beam therapy and for brachytherapy. 
 
It should also be mandatory for therapy with 
radiopharmaceuticals. 
 
This is a major challenge – scientifically, logistically, 
politically. 
 
Possibly the most exciting and dangerous time for therapy 
in nuclear medicine! 
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The march of time… still smiling… 

EANM congress Hamburg, October 10th – 14th: Do.MoRe 6th International 
Symposium on DOsimetry and MOlecular Radiotherapy (abstract deadline 27th April) 


