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Summary of Dosimetry Techniques 
 
MIRD Anthropomorphic (Hybrid ViewerTM -Dosimetry) 
• Presently  standard, assumptions of homogenous organ and tumour uptake (preferably for tracer 

development) 
• OLINDA2.0 with new phantoms soon to be released 

S-Voxel / Dose-Point-Kernel  
• Moves MIRD into 3 dimensions  
• Less affected by registration challenges than full Monte-Carlo as only assuming one density 
• Still assumes homogeneous organ and lesion dose distribution i.e. not as accurate as  a Monte Carlo method 

Monte-Carlo (Hybrid3Dose) 
• Scientifically most accurate 
• Novel for most users 

SIRT 
• Empirical, BSA and partition model are all standards used clinically throughout the world 
• Although partition model is considered to be most accurate, it is not used much due to complexity 
• 90Y reconstruction needed to image  
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Standard methods for dosimetry 
Whole Organ Sub-organ 

MIRD Anthropomorphic model Dose-point-kernel  
(e.g. MIRD S-voxel) 

Patient Specific 
Monte-Carlo 

Voxel 

Non-uptake based 

Nominal  
(Adjusted for 

patient/organ/tumour size) 
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(Standard activity) 
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HybridReconTM corrections 

quantitative accuracy 400MBq 123I-mIBG quantitative accuracy 400MBq 123I-mIBG 

SPECT  
Recon 

Voxel  
Based 

MIRD 
Phantom  

Introduction 

SIRT 
Microspheres 



HybridReconTM Accuracy 

Low attenuation/scatter 

Moderate attenuation/scatter 

Higher attenuation/scatter 
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SUV-SPECT® For Standardisation and Common Guidelines 

SPECT-CT SPECT-CT SPECT-CT SPECT-CT SPECT SPECT 

CT CT 
Centre 1 Centre 2 Centre 3 Centre 4 

HERMES SUV-SPECTTM Quantitative Reconstruction 

• SPECT quantification is consistent between: 
• Patients 
• Equipment (SPECT-CT and SPECT with external CT) 
• Centres 
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Hybrid ViewerTM Dosimetry [MIRD Calculation] 

Can be used with the following combinations of data 
- Multiple Planar 
- Multiple Planar + one SPECT-CT 
- Multiple SPECT-CT or PET-CT 
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Hybrid ViewerTM-Dosimetry using RADAR/MIRD 

• Can change anthropomorphic phantom 
used and/or organ mass 

• Choice of standard or pre-calculated 
factor (e.g. SPECT calibration factor) 

• Mono/Bi-exponential fit 
• Report page showing organ/lesion 

absorbed dose 
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• Can save ROI’s/VOI’s 
• Export residence time for input into OLINDA and dose calculation 

Save ROI’s/VOI’s and export to OLINDA 
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Hybrid ViewerTM Dosimetry [Results I] 

Courtesy of University of Rostock  
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11 

Absorbed doses in organs and tumor lesions 

Calculated mean values in [mGy/MBq] 

Kidney(s) Liver Spleen Tumor lesions 

0,69 ± 0,29 
 

0,61 ± 0,34 
 

1,95 ± 1,21 
 

4,25 ± 4,98 
 

n = 30 

Hybrid ViewerTM Dosimetry [Customer example] 

Courtesy of University of Rostock  
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  Hybrid 3Dose 

Moving from the assumption of homogenius distribution in lesions and organs 
to voxelbased Dose distribution 

Courtesy of the Christie 
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• Historically 3D voxel-based dosimetry is time-consuming 
 

• HERMES has developed Hybrid 3Dose-package, which combines the 
following dosimetry steps in a clinically valid time: 
 

1. Reconstruction 
2. Registration 
3. Curve-fitting 
4. MC-based dose calculation 
5. Semiautomatic ROI drawing of organs from CT  
6. Automatic lesion detection 
7. Reporting 

 
 

 

 

   Hybrid 3Dose – Monte Carlo 
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Projection data quality check & reconstruction 

Automatic motion correction 

Reconstruction with state-of-the-art corrections 
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Mumap-realignment 

Automatic and manual registration of SPECT and CT 
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Alignment of the different scans 

Automatic and manual registration of CTs 
taken at different time points 
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ROI drawing and dose-calculation 
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ROI drawing and dose-calculation 

Manual and semiautomatic ROI-drawing 

Automatic ROI-drawing for lesions  

MC-based dose calculation 

Small-ROI method for fast dose calculation 
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Reporting 

View dose-map, dose-volume histograms  
And absorbed dose per organ in a table 
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SIRT – Dose Planning 
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SIRT – Dose Planning 
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To Dicuss 
 

Organ segmentation , ROI, VOI, CT, automatic, semi-

automatic, certain volume positioned in each organlow dose CT, 
lesion involved organs 

S-Voxel or Monte-Carlo or need for both? 

Dose with uncertainty as final output? 

Balance the functions and accuracy to find a clinically proper method 

Future 
Direction? 
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