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                    Abstract
We report a boy of East Indian origin, aged 2 years and 10 months, who died suddenly and unexpectedly. Autopsy findings showed marked cerebral swelling with herniation and histological evidence of marked cerebral edema with perivascular protein leakage, indicating blood-brain barrier disruption. Energy dispersive X-ray microprobe analysis of the brain demonstrated the presence of cadmium and a marked increase in sulfur, predominantly intracellular, both within neuroglial, and to a lesser degree endothelial, cells. Localization was predominantly in the nucleus. Analysis of the kidney showed cadmium deposition in renal tubules and in the basal lamina of podocytes within the glomerulus. Although the environmental source of cadmium remains unknown, we speculate that acute cadmium toxicity led to brain intracellular accumulation with resultant cellular dysfunction, blood-brain barrier disruption, and lethal cerebral edema.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Chronic Lead Exposure: a Cause for Brain Degeneration and Calcifications: a Case Report
                                        
                                    

                                    
                                        Article
                                        
                                         07 January 2021
                                    

                                

                                Siddharth Maheshwari, Monali Chaturvedi, … Sandeep Singh

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Encephalopathy following ingestion of Lead-contaminated opium; magnetic resonance imaging findings
                                        
                                    

                                    
                                        Article
                                         Open access
                                         01 May 2020
                                    

                                

                                Maryam Haghighi-Morad, Nasim Zamani, … Maziar Shojaei

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Another umbrella murder? – A rare case of Minamata disease
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 April 2020
                                    

                                

                                Anne Albers, Ursula Gies, … Michael Klintschar

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Cai SW, Yue L, Hu ZN, Zhong XZ, Ye ZL, Xu HD, Liu YR, Ji RD, Zang WH, Zang FY (1990) Cadmium exposure and health effects among residents in an irrigation area with ore dressing wastewater. Sci Total Environ 90: 67–73

                    Google Scholar 
                

	Chan W-Y, Rennert OM (1981) Cadmium nephropathy. Ann Clin Lab Sci 11: 229–238

                    Google Scholar 
                

	Fuortes L, Leo A, Ellerbeck PG, Friell LA (1991) Acute respiratory fatality associated with exposure to sheet metal and cadmium fumes. Clin Toxicol 29: 279–283

                    Google Scholar 
                

	Gabbiani G, Baic D, Déziel C (1967) Toxicity of cadmium for the central nervous system. Exp Neurol 18: 154–160

                    Google Scholar 
                

	Gabbiani G, Badonnel M-C, Mathewson SM, Ryan GB (1974) Acute cadmium intoxication. Early selective lesions of endothelial clefts. Lab Invest 30: 686–695

                    Google Scholar 
                

	Ingram P, Shelbourne JD, Roggli VL (1989) Microprobe analysis in medicine. Hemisphere Publishers, Washington, DC

                    Google Scholar 
                

	Lauwerys RR, Roels HA, Buchet JP, Bernard A, Stanescu D (1979) Investigations on the lung and kidney function in workers exposed to cadmium. Environ Health Perspect 28: 137–145

                    Google Scholar 
                

	Mason HJ (1990) Occupational cadmium exposure and testicular endocrine function. Hum Exp Toxicol 9: 91–94

                    Google Scholar 
                

	Morselt AFW (1991) Environmental pollutants and disease. Toxicology 70: 1–132

                    Google Scholar 
                

	Munoz C, Vormann J, Dieter HH (1989) Characterization and development of metallothionein in fetal forelimbs, brain and liver from the mouse. Toxicol Lett 45: 83–91

                    Google Scholar 
                

	Rohrer SR, Shaw SM, Lamar CH (1978) Cadmium induced endothelial cell alterations in the fetal brain from prenatal exposure. Acta Neuropathol (Berl) 44: 147–149

                    Google Scholar 
                

	Schlaepfer WW (1971) Sequential study of endothelial changes in acute cadmium intoxication. Lab Invest 25: 556–564

                    Google Scholar 
                

	Shaikh ZA, Tohyama C, Nolan CV (1987) Occupational exposure to cadmium: effect on metallothionein and other biological indices of exposure and renal function. Arch Toxicol 59: 360–364

                    Google Scholar 
                

	Wada K, Fujii Y, Watanabe H, Satoh M, Furuichi Y (1991) Cadmium directly acts on endothelin receptor and inhibits endothelin binding activity. FEBS Lett 285: 71–74

                    Google Scholar 
                

	Webster WS, Valois AA (1981) The toxic effects of cadmium on the neonatal mouse CNS. J Neuropathol Exp Neurol 40: 247–257

                    Google Scholar 
                

	Wedeen RP (1983) Lead, mercury and cadmium nephropathy. Neurotoxicology 4: 134–146

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Pathology (Division of Neuropathology), The Hospital for Sick Children, 555 University Avenue, M5G 1X8, Toronto, Ontario, Canada
John P. Provias, Cameron A. Ackerley, Charles Smith & Laurence E. Becker

	University of Toronto, Toronto, Ontario, Canada
John P. Provias, Cameron A. Ackerley, Charles Smith & Laurence E. Becker


Authors	John P. ProviasView author publications
You can also search for this author in
                        PubMed Google Scholar



	Cameron A. AckerleyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Charles SmithView author publications
You can also search for this author in
                        PubMed Google Scholar



	Laurence E. BeckerView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Provias, J.P., Ackerley, C.A., Smith, C. et al. Cadmium encephalopathy: a report with elemental analysis and pathological findings.
                    Acta Neuropathol 88, 583–586 (1994). https://doi.org/10.1007/BF00296497
Download citation
	Received: 22 March 1994

	Accepted: 23 June 1994

	Issue Date: December 1994

	DOI: https://doi.org/10.1007/BF00296497


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
                        


Key words
	Brain edema
	Cadmium
	Electron probe energy dispersive X-ray microanalysis
	Encephalopathy
	Toxicity








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.92.44.249
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    