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                    Abstract
Our objective was to quantify the morphometric characteristics of the pedicles of the Chinese immature thoracic spine. A total of 120 patients aged 5–14 years underwent standard thoracic computed tomography (CT). The patients were grouped according to age: group 1 (5–8 years of age), group 2 (9–11 years of age) and group 3 (12–14 years of age). Images were reformatted, and multiplanar reconstructions were used to attain images of thoracic pedicles on sagittal, coronal and transverse planes. The measurements included the inner and outer pedicle diameters on the transverse plane, pedicle sagittal diameter, pedicle length and the pedicle angle on the transverse. (1) Pedicle diameters on the transverse plane decreased gradually from T1 to T4 and increased gradually from T5 to T12. The shortest transverse diameter of the thoracic pedicle was T4 or T5. (2) The sagittal diameter was significantly larger than the transverse diameter except at T1. (3) The length of the pedicle from the posterior cortex to the anterior cortex of the vertebra increased from T1 to T12. (4) The pedicle angle decreased gradually from T1 to T8 and became negative below the level of T10. The length of the pedicle changed with age significantly, but the pedicle angle changed with age insignificantly. The success of transpedicular fixation requires a better understanding of morphological features at different ages and reasonable selection of the diameter, length and direction of the pedicle screws based on X-ray and CT films.


Résumé
Quantifier les caractéristiques morphométriques des pédicules de la colonne thoracique en croissance. 120 patients âgés de 5 à 14 ans ont bénéficié d’une radiographie du thorax standard avec tomographie. Les patients ont été regroupés selon leur âge: groupe 1 de 5 à 8 ans, groupe 2 de 9 à 11 ans et groupe 3 de 12 à 14 ans. Les images ont été reformatées avec une reconstruction sur le plan frontal, transversal et sagittal. Les mesures ont inclus les dimensions du pédicule mesuré sur les coupes transversales, sur les coupes sagittales et ainsi que la longueur du pédicule et son angle. le diamètre pédiculaire dans le plan transversal diminue progressivement de T1 à T4 et augmente progressivement de T5 à T12. Sur la coupe transversale, lepédicule thoracique, le plus court se situe de T4 à T5 (Résultat du groupe 1). Résultat du groupe 2: le diamètre sagittal est plus important que le diamètre mesuré transversalement sauf en T1. Pour le groupe 3: la longueur du pédicule va enaugmentant de T1 à T12. 4ème, l’angle pédiculaire diminue progressivement de T1 à T8 et devient négatif en dessous de T10. La longueur du pédicule change defaçon significative avec l’âge sans changement significatif de l’angle pédiculaire. La fixation transpédiculaire nécessite de bien comprendre ces elements morphologiques en fonction de l’âge, la sélection des pédicules se faisant sur la radio et sur le scanner.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Computer tomography-based morphometric analysis of the cervical spine pedicles C3–C7
                                        
                                    

                                    
                                        Article
                                        
                                         06 February 2018
                                    

                                

                                Leonard Westermann, Carolin Spemes, … Dominik Baschera

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A novel radiographic analysis system for subaxial cervical spine pedicle screw placement
                                        
                                    

                                    
                                        Article
                                         Open access
                                         08 August 2023
                                    

                                

                                Baozhi Ding, Tangjun Zhou, … Jie Zhao

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sex-specific differences in ossification patterns of the atlas and axis: a computed tomography study
                                        
                                    

                                    
                                        Article
                                        
                                         25 February 2022
                                    

                                

                                Wei-Liang Wu, Xiao-Bo Shao, … Qiang Shu

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Cil A, Yazici M, Daglioglu K et al (2005) The effect of pedicle screw placement with or without application of compression across the neurocentral cartilage on the morphology of the spinal canal and pedicle in immature pigs. Spine 30:1287–1293
Article 
    PubMed 
    
                    Google Scholar 
                

	Datir SP, Mitra SR (2004) Morphometric study of the thoracic vertebral pedicle in an Indian population. Spine 29:1174–1181
Article 
    PubMed 
    
                    Google Scholar 
                

	Esses SI, Bednar DA (1989) The spinal pedicle screw: techniques and systems. Orthop Rev 18:676–682
CAS 
    PubMed 
    
                    Google Scholar 
                

	Kim N, Lee H, Chung I et al (1994) Morphometric study of pedicles of thoracic and lumbar vertebrae in Koreans. Spine 19:1390–1394
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kioschos HC, Asher MA, Lark RG et al (1996) Overpowering the crankshaft mechanism: the effect of posterior spinal fusion with and without stiff transpedicular fixation on anterior spinal column growth in immature canines. Spine 21:1168–1173
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Misenhimer GR, Peek RD, Wiltse LL et al (1989) Anatomic analysis of pedicle cortical and cancellous diameter as related to screw size. Spine 14:367–372
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Rekate HL, Theodore N, Sonntag VK et al (1999) Pediatric spine and spinal cord trauma. State of the art for the third millennium. Childs Nerv Syst 15:743–750
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Shi YM, Chai W, Hou SX et al (2000) A study on the morphology of thoracic spine. Chin J Spine Spinal Cord 12:191–193

                    Google Scholar 
                

	Suk SI, Lee SM, Chung ER et al (2003) Determination of distal fusion level with segmental pedicle screw fixation in single thoracic idiopathic scoliosis. Spine 28:484–491
Article 
    PubMed 
    
                    Google Scholar 
                

	Tan SH, Teo EC, Chua HC (2004) Quantitative three-dimensional anatomy of cervical, thoracic and lumbar vertebrae of Chinese Singaporeans. Eur Spine J 13:137–146
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Vaccaro AR, Rizzolo SJ, Allardyce TJ et al (1995) Placement of pedicle screws in the thoracic spine. Part I: morphometric analysis of the thoracic vertebrae. J Bone Joint Surg Am 77:1193–1199
CAS 
    PubMed 
    
                    Google Scholar 
                

	Zindrick MR, Knight GW, Sartori MJ et al (2000) Pedicle morphology of the immature thoracolumbar spine. Spine 25:2726–2735
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Zucherman J, Hsu K, White A et al (1988) Early results of spinal fusion using variable spine plating system. Spine 13:570–579
CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	The Second Affiliated Hospital of Wenzhou Medical College, Wenzhou, People’s Republic of China
Changkun Zheng, Qishan Huang, Yuezheng Hu, Xiangyang Wang & Wei Chen


Authors	Changkun ZhengView author publications
You can also search for this author in
                        PubMed Google Scholar



	Qishan HuangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yuezheng HuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Xiangyang WangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Wei ChenView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Changkun Zheng.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Zheng, C., Huang, Q., Hu, Y. et al. Computed tomographic morphometry of thoracic pedicles: safety pedicle parameter measurement of the Chinese immature thoracic spine.
                    International Orthopaedics (SICOT) 33, 1663–1668 (2009). https://doi.org/10.1007/s00264-008-0675-z
Download citation
	Received: 09 August 2008

	Revised: 02 September 2008

	Accepted: 02 September 2008

	Published: 28 October 2008

	Issue Date: December 2009

	DOI: https://doi.org/10.1007/s00264-008-0675-z


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
	Pedicle Screw
	Anterior Cortex
	Sagittal Diameter
	Pedicle Length
	Transverse Width








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.196.142.0
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    