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                    Abstract
Purpose
The measurement of transverse pedicle width is still recommended for selecting a screw diameter despite being weakly correlated with the minimum pedicle diameter, except in the upper lumbar spine. The purpose of this study was to reveal the difference between the minimum pedicle diameter and conventional transverse or sagittal pedicle width in degenerative lumbar spines.
Methods
A total of 50 patients with degenerative lumbar disorders without spondylolysis or lumbar scoliosis of >10° who preoperatively underwent helical CT scans were included. The DICOM data of the scans were reconstructed by imaging software, and the transverse pedicle width (TPW), sagittal pedicle width (SPW), minimum pedicle diameter (MPD), and the cephalocaudal inclination of the pedicles were measured.
Results
The mean TPW/SPW/MPD values were 5.46/11.89/5.09 mm at L1, 5.76/10.44/5.39 mm at L2, 7.25/10.23/6.52 mm at L3, 9.01/9.36/6.83 mm at L4, and 12.86/8.95/7.36 mm at L5. There were significant differences between the TPW and MPD at L3, L4, and L5 (p < 0.01) and between the SPW and MPD at all levels (p < 0.01).
Conclusions
The MPD was significantly smaller than the TPW and SPW at L3, L4, and L5. The actual measurements of the TPW were not appropriate for use as a direct index for the optimal pedicle screw diameter at these levels. Surgeons should be careful in determining pedicle screw diameter based on plain CT scans especially in the lower lumbar spine.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]


Fig. 5[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        What is the difference in pedicle morphology of the fifth lumbar vertebra between isthmic and degenerative L5–S1 spondylolisthesis? An anatomic study of 328 patients via multi-slice spiral computed tomography
                                        
                                    

                                    
                                        Article
                                        
                                         28 May 2021
                                    

                                

                                Chao Tang, Ye Hui Liao, … De Jun Zhong

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Thoracic and lumbar spine pedicle morphology in Japanese patients
                                        
                                    

                                    
                                        Article
                                        
                                         16 February 2021
                                    

                                

                                Kohei Morita, Hiroki Ohashi, … Yuichi Murayama

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Morphometry of the lower thoracic and lumbar pedicles and its relevance in pedicle fixation
                                        
                                    

                                    
                                        Article
                                        
                                         03 February 2018
                                    

                                

                                S. P. Mohanty, M. Pai Kanhangad, … S. Chawla

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Bernard TN Jr, Seibert CE (1992) Pedicle diameter determined by computed tomography. Its relevance to pedicle screw fixation in the lumbar spine. Spine (Phila Pa 1976) 17:S160–S163
Article 
    
                    Google Scholar 
                

	Chadha M, Balain B, Maini L, Dhaon BK (2003) Pedicle morphology of the lower thoracic, lumbar, and S1 vertebrae: an Indian perspective. Spine (Phila Pa 1976) 28:744–749

                    Google Scholar 
                

	Krag MH, Weaver DL, Beynnon BD, Haugh LD (1988) Morphometry of the thoracic and lumbar spine related to transpedicular screw placement for surgical spinal fixation. Spine (Phila Pa 1976) 13:27–32
Article 
    CAS 
    
                    Google Scholar 
                

	Misenhimer GR, Peek RD, Wiltse LL, Rothman SL, Widell EH Jr (1989) Anatomic analysis of pedicle cortical and cancellous diameter as related to screw size. Spine (Phila Pa 1976) 14:367–372
Article 
    CAS 
    
                    Google Scholar 
                

	Li B, Jiang B, Fu Z, Zhang D, Wang T (2004) Accurate determination of isthmus of lumbar pedicle: a morphometric study using reformatted computed tomographic images. Spine (Phila Pa 1976) 29:2438–2444
Article 
    
                    Google Scholar 
                

	Berry JL, Moran JM, Berg WS, Steffee AD (1987) A morphometric study of human lumbar and selected thoracic vertebrae. Spine (Phila Pa 1976) 12:362–367
Article 
    CAS 
    
                    Google Scholar 
                

	Kim NH, Lee HM, Chung IH, Kim HJ, Kim SJ (1994) Morphometric study of the pedicles of thoracic and lumbar vertebrae in Koreans. Spine (Phila Pa 1976) 19:1390–1394
Article 
    CAS 
    
                    Google Scholar 
                

	Mitra SR, Datir SP, Jadhav SO (2002) Morphometric study of the lumbar pedicle in the Indian population as related to pedicular screw fixation. Spine (Phila Pa 1976) 27:453–459
Article 
    
                    Google Scholar 
                

	Nojiri K, Matsumoto M, Chiba K, Toyama Y (2005) Morphometric analysis of the thoracic and lumbar spine in Japanese on the use of pedicle screws. Surg Radiol Anat 27:123–128
Article 
    PubMed 
    
                    Google Scholar 
                

	Zindrick MR, Wiltse LL, Doornik A, Widell EH, Knight GW, Patwardhan AG, Thomas JC, Rothman SL, Fields BT (1987) Analysis of the morphometric characteristics of the thoracic and lumbar pedicles. Spine (Phila Pa 1976) 12:160–166
Article 
    CAS 
    
                    Google Scholar 
                

	Cheung KM, Ruan D, Chan FL, Fang D (1994) Computed tomographic osteometry of Asian lumbar pedicles. Spine (Phila Pa 1976) 19:1495–1498
Article 
    CAS 
    
                    Google Scholar 
                

	Nojiri K, Matsumoto M, Chiba K, Toyama Y, Momoshima S (2005) Comparative assessment of pedicle morphology of the lumbar spine in various degenerative diseases. Surg Radiol Anat 27:317–321
Article 
    PubMed 
    
                    Google Scholar 
                

	Senaran H, Yazici M, Karcaaltincaba M, Alanay A, Acaroğlu RE, Aksoy MC, Ariyürek M, Surat A (2002) Lumbar pedicle morphology in the immature spine: a three-dimensional study using spiral computed tomography. Spine (Phila Pa 1976) 27:2472–2476
Article 
    
                    Google Scholar 
                

	Sugisaki K, An HS, Espinoza Orías AA, Rhim R, Andersson GB, Inoue N (2009) In vivo three-dimensional morphometric analysis of the lumbar pedicle isthmus. Spine 34:2599–2604
Article 
    PubMed 
    
                    Google Scholar 
                

	Brasiliense LB, Theodore N, Lazaro BC, Sayed ZA, Deniz FE, Sonntag VK, Crawford NR (2010) Quantitative analysis of misplaced pedicle screws in the thoracic spine: how much pullout strength is lost? Presented at the 2009 Joint Spine Section Meeting. J Neurosurg Spine 12:503–508
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Conflict of interest
None.


Author information
Authors and Affiliations
	Department of Orthopaedic Surgery, National Hospital Organization Osaka Minami Medical Center, 2-1 Kidohigashi, Kawachinagano, Osaka, 586-8521, Japan
Takahiro Makino, Takashi Kaito, Hiroyasu Fujiwara & Kazuo Yonenobu


Authors	Takahiro MakinoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Takashi KaitoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hiroyasu FujiwaraView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kazuo YonenobuView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Takahiro Makino.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Makino, T., Kaito, T., Fujiwara, H. et al. Analysis of lumbar pedicle morphology in degenerative spines using multiplanar reconstruction computed tomography: what can be the reliable index for optimal pedicle screw diameter?.
                    Eur Spine J 21, 1516–1521 (2012). https://doi.org/10.1007/s00586-012-2199-x
Download citation
	Received: 07 October 2011

	Revised: 05 January 2012

	Accepted: 07 February 2012

	Published: 19 February 2012

	Issue Date: August 2012

	DOI: https://doi.org/10.1007/s00586-012-2199-x


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
	Diameter
	Multiplanar reconstruction computed tomography
	Degenerative lumbar disease








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					50.19.159.160
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    