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                    Abstract
Purpose
This study was performed to demonstrate that the results obtained with a calibration phantom could be used as a tool for standardizing measurement of heart to mediastinum (H/M) ratio in cardiac metaiodobenzylguanidine (MIBG) imaging.
Methods
Images of the phantom containing 123I-MIBG were acquired on the cameras in 10 hospitals (11 camera types) to determine the relationship between H/M ratios using different collimators: low-energy (LE) and medium-energy (ME)/low–medium-energy (LME) collimators. The effect of standardization on the ME-comparable H/M ratio was examined in two settings: a Japanese standard MIBG database (n = 62) and multicentre studies (n = 49). In a multicentre study, probable Alzheimer’s disease (AD, n = 18) and probable dementia with Lewy bodies (DLB, n = 31) were studied and standardized by the calibration phantom method.
Results
Linear regression equations between LE and ME collimators were obtained for the phantom study in all institutions. When the H/M ratio with an LE collimator was corrected based upon the calibration phantom, the corrected values were comparable to those obtained using ME collimators. The standard database also exhibited a normal distribution after standardization as determined by skewness and goodness-of-fit test. A mixture of the populations by LE and ME collimators showed significant separation of AD and DLB groups (F ratio = 24.9 for the late H/M), but the corrected values resulted in higher F ratios for both early and late H/M (F ratio = 34.9 for the late H/M).
Conclusion
Standardization of H/M ratios by the heart-chest calibration phantom method is feasible among different collimator types. This method could be practically used for multicentre comparison of H/M ratios.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Cardiac 123I-MIBG normal uptake values are population-specific: Results from a cohort of controls over 60 years of age
                                        
                                    

                                    
                                        Article
                                        
                                         16 September 2019
                                    

                                

                                G. Roberts, J. J. Lloyd, … A. J. Thomas

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A European myocardial 123I-mIBG cross-calibration phantom study
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 January 2017
                                    

                                

                                Derk O. Verschure, Edwin Poel, … Hein J. Verberne

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Multicenter cross-calibration of I-123 metaiodobenzylguanidine heart-to-mediastinum ratios to overcome camera-collimator variations
                                        
                                    

                                    
                                        Article
                                         Open access
                                         19 June 2014
                                    

                                

                                Kenichi Nakajima, Koichi Okuda, … Seigo Kinuya

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Merlet P, Valette H, Dubois-Randé JL, Moyse D, Duboc D, Dove P, et al. Prognostic value of cardiac metaiodobenzylguanidine imaging in patients with heart failure. J Nucl Med 1992;33:471–7.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Matsunari I, Schricke U, Bengel FM, Haase HU, Barthel P, Schmidt G, et al. Extent of cardiac sympathetic neuronal damage is determined by the area of ischemia in patients with acute coronary syndromes. Circulation 2000;101:2579–85.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Jacobson AF, Lombard J, Banerjee G, Camici PG. 123I-mIBG scintigraphy to predict risk for adverse cardiac outcomes in heart failure patients: design of two prospective multicenter international trials. J Nucl Cardiol 2009;16:113–21.
Article 
    PubMed 
    
                    Google Scholar 
                

	Yoshita M, Taki J, Yokoyama K, Noguchi-Shinohara M, Matsumoto Y, Nakajima K, et al. Value of 123I-MIBG radioactivity in the differential diagnosis of DLB from AD. Neurology 2006;66:1850–4.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Nakajima K, Yoshita M, Matsuo S, Taki J, Kinuya S. Iodine-123-MIBG sympathetic imaging in Lewy-body diseases and related movement disorders. Q J Nucl Med Mol Imaging 2008;52:378–87.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Estorch M, Camacho V, Paredes P, Rivera E, Rodríguez-Revuelto A, Flotats A, et al. Cardiac 123I-metaiodobenzylguanidine imaging allows early identification of dementia with Lewy bodies during life. Eur J Nucl Med Mol Imaging 2008;35:1636–41.
Article 
    PubMed 
    
                    Google Scholar 
                

	Treglia G, Cason E, Giordano A. Diagnostic performance of myocardial innervation imaging using MIBG scintigraphy in differential diagnosis between dementia with Lewy bodies and other dementias: a systematic review and a meta-analysis. J Neuroimaging 2010 [Epub ahead of print].

	Verberne HJ, Habraken JB, van Eck-Smit BL, Agostini D, Jacobson AF. Variations in 123I-metaiodobenzylguanidine (MIBG) late heart mediastinal ratios in chronic heart failure: a need for standardisation and validation. Eur J Nucl Med Mol Imaging 2008;35:547–53.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Inoue Y, Suzuki A, Shirouzu I, Machida T, Yoshizawa Y, Akita F, et al. Effect of collimator choice on quantitative assessment of cardiac iodine 123 MIBG uptake. J Nucl Cardiol 2003;10:623–32.
Article 
    PubMed 
    
                    Google Scholar 
                

	Verberne HJ, Feenstra C, de Jong WM, Somsen GA, van Eck-Smit BL, Busemann Sokole E. Influence of collimator choice and simulated clinical conditions on 123I-MIBG heart/mediastinum ratios: a phantom study. Eur J Nucl Med Mol Imaging 2005;32:1100–7.
Article 
    PubMed 
    
                    Google Scholar 
                

	Nakajima K, Matsubara K, Ishikawa T, Motomura N, Maeda R, Akhter N, et al. Correction of iodine-123-labeled meta-iodobenzylguanidine uptake with multi-window methods for standardization of the heart-to-mediastinum ratio. J Nucl Cardiol 2007;14:843–51.
Article 
    PubMed 
    
                    Google Scholar 
                

	Flotats A, Carrio I, Agostini D, Le Guludec D, Marcassa C, Schäfers M, et al. Proposal for standardization of 123I-metaiodobenzylguanidine (MIBG) cardiac sympathetic imaging by the EANM Cardiovascular Committee and the European Council of Nuclear Cardiology. Eur J Nucl Med Mol Imaging 2010;37:1802–12.
Article 
    PubMed 
    
                    Google Scholar 
                

	Matsuo S, Nakajima K, Okuda K, Kawano M, Ishikawa T, Hosoya T, et al. Standardization of the heart-to-mediastinum ratio of 123I-labelled-metaiodobenzylguanidine uptake using the dual energy window method: feasibility of correction with different camera-collimator combinations. Eur J Nucl Med Mol Imaging 2009;36:560–6.
Article 
    PubMed 
    
                    Google Scholar 
                

	Okuda K, Nakajima K, Hosoya T, Ishikawa T, Konishi T, Matsubara K, et al. Semi-automated algorithm for calculating heart-to-mediastinum ratio in cardiac iodine-123 MIBG imaging. J Nucl Cardiol 2011;18:82–9.
Article 
    PubMed 
    
                    Google Scholar 
                

	Matsuo S, Nakajima K, Yamashina S, Sakata K, Momose M, Hashimoto J, et al. Characterization of Japanese standards for myocardial sympathetic and metabolic imaging in comparison with perfusion imaging. Ann Nucl Med 2009;23:517–22.
Article 
    PubMed 
    
                    Google Scholar 
                

	Nakajima K. Normal values for nuclear cardiology: Japanese databases for myocardial perfusion, fatty acid and sympathetic imaging and left ventricular function. Ann Nucl Med 2010;24:125–35.
Article 
    PubMed 
    
                    Google Scholar 
                

	McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stadlan EM. Clinical diagnosis of Alzheimer’s disease: report of the NINCDS-ADRDA Work Group under the auspices of Department of Health and Human Services Task Force on Alzheimer’s Disease. Neurology 1984;34:939–44.
PubMed 
    CAS 
    
                    Google Scholar 
                

	McKeith IG. Consensus guidelines for the clinical and pathologic diagnosis of dementia with Lewy bodies (DLB): report of the Consortium on DLB International Workshop. J Alzheimers Dis 2006;9:417–23.
PubMed 
    
                    Google Scholar 
                

	Yamashina S, Yamazaki J. Role of MIBG myocardial scintigraphy in the assessment of heart failure: the need to establish evidence. Eur J Nucl Med Mol Imaging 2004;31:1353–5.
Article 
    PubMed 
    
                    Google Scholar 
                

	Merlet P, Hittinger L, Dubois-Randé JL, Castaigne A. Myocardial adrenergic dysinnervation in dilated cardiomyopathy: cornerstone or epiphenomenon? J Nucl Med 2002;43:536–9.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Jacobson AF, Senior R, Cerqueira MD, Wong ND, Thomas GS, Lopez VA, et al. Myocardial iodine-123 meta-iodobenzylguanidine imaging and cardiac events in heart failure. Results of the prospective ADMIRE-HF (AdreView Myocardial Imaging for Risk Evaluation in Heart Failure) study. J Am Coll Cardiol 2010;55:2212–21.
Article 
    PubMed 
    
                    Google Scholar 
                

	Agostini D, Verberne HJ, Burchert W, Knuuti J, Povinec P, Sambuceti G, et al. I-123-mIBG myocardial imaging for assessment of risk for a major cardiac event in heart failure patients: insights from a retrospective European multicenter study. Eur J Nucl Med Mol Imaging 2008;35:535–46.
Article 
    PubMed 
    
                    Google Scholar 
                

	Tamaki N. Guidelines for clinical use of cardiac nuclear medicine (Japanese Circulation Society 2005). Circ J 2005;69 Suppl IV 1125–202 (revision on the website 2010).

	Sakata K, Shirotani M, Yoshida H, Kurata C. Physiological fluctuation of the human left ventricle sympathetic nervous system assessed by iodine-123-MIBG. J Nucl Med 1998;39:1667–71.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Chen J, Garcia EV, Galt JR, Folks RD, Carrio I. Optimized acquisition and processing protocols for I-123 cardiac SPECT imaging. J Nucl Cardiol 2006;13:251–60.
PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgment
We thank the physicians and technologists who contributed to the phantom studies and accumulation of the data. This work was supported partly by Grants-in-Aid for Scientific Research in Japan (No. 22591320, P. I. Kenichi Nakajima).
Participating physicians and technologists in a multicentre MIBG standardization project in Japan: Kenichi Nakajima (Chief Investigator, Kanazawa University), Hiroshi Fukuda, Hayato Odagiri (Tohoku University, Sendai), Hidetoshi Morii (Sunagawa City Hospital, Sunagawa), Hiroshi Yokota, Masao Tamura (Tsukuba University Hospital, Tsukuba), Mana Yoshimura, Kenji Uchida, Kunihiko Hirayama (Tokyo Medical University Hospital, Tokyo), Masaru Suzuki, Yumiko Okuyama, Satoshi Kimura, Kenichi Sato (Juntendo University, Tokyo), Kengo Ito, Takashi Kato, Masato Saito (National Center of Geriatrics and Gerontology, Obu), Hidenao Miyoshi, Shigeru Moriyama (Tottori University, Tottori), Shuichi Sugino (Okayama Kyokuto Hospital, Okayama), Chio Okuyama, Takeshi Nii (Kyoto Prefectural University Hospital, Kyoto), Shinro Matsuo, Koichi Okuda, Junichi Taki (Kanazawa University, Kanazawa), Yumiko Kirihara, Takehiro Ishikawa (Fujifilm RI Pharma, Co. Ltd.).

                Conflicts of interest

                None.

              

Author information
Authors and Affiliations
	Department of Nuclear Medicine, Kanazawa University Hospital, 13-1 Kanazawa, 920-8641, Japan
Kenichi Nakajima, Koichi Okuda, Shinro Matsuo, Junichi Taki & Seigo Kinuya

	Department of Neurology, Kanazawa University Hospital, Kanazawa, Japan
Mitsuhiro Yoshita & Masahito Yamada


Authors	Kenichi NakajimaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Koichi OkudaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Shinro MatsuoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mitsuhiro YoshitaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Junichi TakiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Masahito YamadaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Seigo KinuyaView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Kenichi Nakajima.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Nakajima, K., Okuda, K., Matsuo, S. et al. Standardization of metaiodobenzylguanidine heart to mediastinum ratio using a calibration phantom: effects of correction on normal databases and a multicentre study.
                    Eur J Nucl Med Mol Imaging 39, 113–119 (2012). https://doi.org/10.1007/s00259-011-1963-1
Download citation
	Received: 08 July 2011

	Accepted: 29 September 2011

	Published: 19 October 2011

	Issue Date: January 2012

	DOI: https://doi.org/10.1007/s00259-011-1963-1


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	
                        123I-metaiodobenzylguanidine
	Heart to mediastinum ratio
	Calibration phantom
	Lewy body disease
	Standardization








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.81.234.231
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    