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Slart et al, EJNMMI 2019  

Cardiac amyloidosis imaging  



Nuclear Medicine modalities for CA  

ÅSerum amyloid P component  ( 123 I -SAP) 

ÅAprotinin      ( 99m Tc-Aprotinin)  

ÅAntibodies     ( 111 In -Antimyosin )  

Åɓ-amyloid     ( 11C-PiB, 18F-Florbetapir)  

ÅMetaiodobenzylguanadine   ( 123 I -MIBG)  

 

  Bone - seeking tracers :   99m Tc-HMDP/( MDP)/DPD & PYP  

       18F-NaF? 

 



Bone seeking tracers  

Å99m Tc-HMDP/ 99m Tc-DPD:  

 

 
 

 

Å99m Tc-pyrophosphate (PYP):  
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Bone seeking tracers  

ÅBackground  

ÅIn which  patients ? 

ÅBone  tracers  

ÅImaging procedure  

ÅImaging interpretation  

ÅReporting  

 
https://www.asnc.org/guidelinesandstandards 

https://www.eanm.org/publications/guidelines 



How to PERFORM 99m Tc - bone tracer images?  



https://www.asnc.org/guidelinesandstandards https://www.eanm.org/publications/guidelines 

Dorbala  S. et al, J. Nucl  Cardiol , 2019 Aug 29.  



How to INTERPRET  
99m Tc - bone scans?  



Grading of 99m Tc - bone tracer on Planar and SPECT  

Glaudemans et al, Amyloid, 2014  

Planar 

Perugini grade 



Positive scan  

Negative  scan  



Quantification of myocardial 99m Tc - labeled 
bisphosphonate uptake with cadmium zinc telluride 

camera in patients with ATTR CA  

Manrique  et al, EJNMMI Research, 2019  



SUV SPECT in bone scintigraphy  

ÅInjected activity, residual dose, height, weight, and timing 
data input.  

ÅRecorded counts per voxel converted into activity per unit 
volume and displayed as an SUV = a parameter representing 
the concentration of the radiopharmaceutical in the respective 
tissue.  





18 F-NaF PET/MRI  

Abulizi  et al., J Nucl  Cardiol ;  2019, Andrews et al, J Nucl  Cardiol , 2020.  

ω16 ATTR CA, 7 AL CA, 4 no-CA 

ω3 (mild) positive ATTR on 18F-NaF 

ω 99mTc-HMDP uptake : ATTR > AL > no-CA 

ωMRI T1, LE Gd, ECV in CA > controls 

 



How to REPORT  
99m Tc - bone scans?  



Dorbala  S. et al, J. Nucl  Cardiol , 2019 Aug 29.  



Pitfalls  

ÅLarge myocardial  infarction   

ÅCardiotoxicity  

ÅSevere renal  dysfunction  (moderate quality )  

ïSPECT(/CT)!  





Diagnosis of Cardiac Amyloidosis Tc - 99m DPD  

Highly sensitive and specific for TTR  

Perugini E et al. J Am Coll Cardiol 2005 

10 familial mutant TTR and 5 senile wild type TTR  



Bokhari S et al. Circ Cardiovasc Imaging 2013  

Diagnosis of Cardiac Amyloidosis Tc - 99m PYP  
Mean heart - to -contralateral PYP ratio ATTR > AL  

Mean H/CL ratio of 1.5 
separates ATTR from AL 

N=45 



Treglia et al, EJNMMI, 2018  

Å6 included studies 
Å 99mTc-DPD/HMDP/PYP 
ÅN=529 patients 
ÅSens. 92%, Spec. 95% ATTR CA 
ÅHighest for 99mTc-HMDP (NS) 



ÅATTR-WT 

ÅMale 64 yrs 

ÅEcho heart: LVEF 50%, hypertrophy 

ÅBone scan (HMDP) 

ÅHeart/ribs ratio assessment 

ÅSPECT/CT helpful 

Case  



Survival in ATTR amyloidosis stratified by  
Perugini grade on 99m Tc - DPD  

Hutt  et al, Eur  Heart J Cardiovasc  Imaging, 2017  



Extra - cardiac  findings  in CA  

 

Hutt et al, Eur  Heart J Cardiovasc  Imaging, 2014  


