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                    Abstract
One major criterion for dental age estimation is the evaluation of third molar mineralization. There are various methods for evaluating tooth mineralization based on classification by stages. The aim of the present work is to assess the validity of the common classification systems. To this end, we analyzed 420 conventional orthopantomograms of German females aged 12–25 years old. The mineralization status of tooth 38 was determined using the stages defined by Gleiser and Hunt, Demirjian et al., Gustafson and Koch, Harris and Nortje and Kullman et al., respectively. Of the methods tested, the most accurate results were obtained with Demirjian et al.’s classification system, which performed best not only for observer agreement but also for the correlation between estimated and true age. It is argued that this is due to the fact that Demirjian et al.’s classification is based on a sufficient number of stages which are defined independently of speculative estimations of length. This leads to the conclusion that the method devised by Demirjian et al. should be used for evaluating the mineralization of third molars for purposes of forensic age determination.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]


Fig. 4[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Dental age estimation in living individuals using 3.0 T MRI of lower third molars
                                        
                                    

                                    
                                        Article
                                        
                                         01 August 2015
                                    

                                

                                Yucheng Guo, Andreas Olze, … Andreas Schmeling

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Comparison of three methods to estimate dental age in children
                                        
                                    

                                    
                                        Article
                                        
                                         14 November 2019
                                    

                                

                                Bianca Gelbrich, Corinna Carl & Götz Gelbrich

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Chronology of third molar mineralization in a northern Chinese population
                                        
                                    

                                    
                                        Article
                                        
                                         15 January 2015
                                    

                                

                                Y.-C. Guo, X.-W. Lin, … H. Zhou

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Brunner E, Domhof S, Langer F (2002) Nonparametric analysis of longitudinal data in factorial experiments. John Wiley & Sons, New York

	Demirjian A, Goldstein H, Tanner JM (1973) A new system of dental age assessment. Hum Biol 45:221–227

                    Google Scholar 
                

	Dünkel F, Kalmthout A van, Schüler-Springorum H (1997) Entwicklungstendenzen und Reformstrategien im Jugendstrafrecht im europäischen Vergleich. Forum, Mönchengladbach

	Fleiss JL (1981) Statistical methods for rates and proportions. Wiley, New York

	Gleiser I, Hunt EE (1955) The permanent mandibular first molar; its calcification, eruption and decay. Am J Phys Anthropol 13:253–284
CAS 
    PubMed 
    
                    Google Scholar 
                

	Gustafson G, Koch G (1974) Age estimation up to 16 years of age based on dental development. Odontol Rev 25:297–306
CAS 
    
                    Google Scholar 
                

	Haavikko K (1970) The formation and the alveolar and clinical eruption of the permanent teeth. Suom Hammaslaak Toim 66:103–170
CAS 
    PubMed 
    
                    Google Scholar 
                

	Hägg U, Matsson L (1985) Dental maturity as an indicator of chronological age: the accuracy and precision of three methods. Eur J Orthod 7:25–34
PubMed 
    
                    Google Scholar 
                

	Harris MJP, Nortje CJ (1984) The mesial root of the third mandibular molar. A possible indicator of age. J Forensic Odontostomatol 2:39–43
CAS 
    PubMed 
    
                    Google Scholar 
                

	Kataja M, Nyström M, Aine L (1989) Dental maturity standards in southern Finland. Proc Finn Dent Soc 85:187–197
CAS 
    PubMed 
    
                    Google Scholar 
                

	Köhler S, Schmelzle R, Loitz C, Püschel K (1994) Die Entwicklung des Weisheitszahnes als Kriterium der Lebensalterbestimmung. Ann Anat 176:339–345

                    Google Scholar 
                

	Kullman L, Johanson G, Akesson L (1992) Root development of the lower third molar and its relation to chronological age. Swed Dent J 16:161–167
CAS 
    PubMed 
    
                    Google Scholar 
                

	Liliequist B, Lundberg M (1971) Skeletal and tooth development: a methodologic investigation. Acta Radiol (Diagn) 11:97–112

                    Google Scholar 
                

	Mörnstad H, Reventlid M, Teivens A (1995) The validity of four methods for age determination by teeth in Swedish children. Swed Dent J 19:121–130
PubMed 
    
                    Google Scholar 
                

	Nolla CM (1960) The development of the permanent teeth. J Dent Child 27:254–266

                    Google Scholar 
                

	Nortje CJ (1983) The permanent mandibular third molar. J Forensic Odontostomatol 1:27–31
CAS 
    PubMed 
    
                    Google Scholar 
                

	Ohtani S, Ito R, Yamamoto T (2003) Differences in the D/L aspartic acid ratios in dentin among different types of teeth from the same individual and estimated age. Int J Legal Med 117:149–152
CAS 
    PubMed 
    
                    Google Scholar 
                

	Olze A, Schmeling A, Rieger K, Kalb G, Geserick G (2003) Untersuchungen zum zeitlichen Verlauf der Weisheitszahnmineralisation bei einer deutschen Population. Rechtsmedizin 13:5–10

                    Google Scholar 
                

	Olze A, Schmeling A, Taniguchi M, Maeda H, Niekerk P Van, Wernecke K-D, Geserick G (2004) Forensic age estimation in living subjects: the ethnic factor in wisdom tooth mineralization. Int J Legal Med 118:170–173
PubMed 
    
                    Google Scholar 
                

	Pöyry M, Nyström M, Ranta R (1986) Comparison of two tooth formation rating methods. Proc Finn Dent Soc 82:127–133
PubMed 
    
                    Google Scholar 
                

	Reventlid M, Mörnstad H, Teivens AA (1996) Intra- and inter-examiner variation in four dental methods for age estimation of children. Swed Dent J 20:133–139
CAS 
    PubMed 
    
                    Google Scholar 
                

	Ritz-Timme S, Laumeier I, Collins M (2003) Age estimation based on aspartic acid racemization in elastin from the yellow ligaments. Int J Legal Med 117:96–101
CAS 
    PubMed 
    
                    Google Scholar 
                

	Schmeling A, Kaatsch H-J, Marré B et al. (2001a) Empfehlungen für die Altersdiagnostik bei Lebenden im Strafverfahren. Rechtsmedizin 11:1–3
Article 
    
                    Google Scholar 
                

	Schmeling A, Olze A, Reisinger W, Geserick G (2001b) Age estimation of living people undergoing criminal proceedings. Lancet 358:89–90
Article 
    CAS 
    
                    Google Scholar 
                

	Schmeling A, Schulz R, Reisinger W, Mühler M, Wernecke K-D, Geserick G (2004) Studies on the time frame for ossification of medial clavicular epiphyseal cartilage in conventional radiography. Int J Legal Med 118:5–8
Article 
    PubMed 
    
                    Google Scholar 
                

	Siegel S (1956) Nonparametric statistics for the behaviour sciences. McGraw-Hill, New York

	Staaf V, Mörnstad H, Welander U (1991) Age estimation based on tooth development: a test of reliability and validity. Scand J Dent Res 99:281–286
CAS 
    PubMed 
    
                    Google Scholar 
                

	Takasaki T, Tsuji A, Ikeda N, Ohishi M (2003) Age estimation in dental pulp DNA based on human telomere shortening. Int J Legal Med 117:232–234
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgments
This study was supported by a grant from the Deutsche Forschungsgemeinschaft (GE 968/3–1).


Author information
Authors and Affiliations
	Institute of Legal Medicine (Charité), Humboldt University of Berlin, Hannoversche Strasse 6, 10115 , Berlin, Germany
Andreas Olze, Dominique Bilang, Sven Schmidt, Gunther Geserick & Andreas Schmeling

	Institute of Medical Biometry (Charité), Humboldt University of Berlin DRK-Kliniken Westend, Haus 31, 13344,  Berlin, Germany
Klaus-Dieter Wernecke


Authors	Andreas OlzeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dominique BilangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sven SchmidtView author publications
You can also search for this author in
                        PubMed Google Scholar



	Klaus-Dieter WerneckeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gunther GeserickView author publications
You can also search for this author in
                        PubMed Google Scholar



	Andreas SchmelingView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Andreas Schmeling.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Olze, A., Bilang, D., Schmidt, S. et al. Validation of common classification systems for assessing the mineralization of third molars.
                    Int J Legal Med 119, 22–26 (2005). https://doi.org/10.1007/s00414-004-0489-5
Download citation
	Received: 11 May 2004

	Accepted: 09 September 2004

	Published: 06 November 2004

	Issue Date: January 2005

	DOI: https://doi.org/10.1007/s00414-004-0489-5


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
	Forensic age estimation
	Dental age
	Mineralization
	Third molars








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.238.87.194
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    