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                    Abstract
Objective
In this study, we performed anatomic and computed tomography (CT) measurements of C2 lamina in Chinese people in order to provide the anatomic and radiographic data, and to verify the clinical applicability of trans-lamina screws to this population.
Methods
The anatomic and radiographic measurement was conducted on two separate groups, group A and group B. In group A, a total of 96 human adult (male 51, female 45) cadaver spines were included. The minimal height (H1), thickness (T), length (L1) of C2 lamina, height of the root of lamina (H2), distance from the entry point to the lateral rim of lamina (L2) and to the lateral rim of lateral mass (L3) were bilaterally measured using high precision calipers. The spino-laminar angles (angle A) were also included. In group B, a total of 112 volunteers (male 58, female 54) without upper cervical abnormality were enrolled. Angle A, H1, T, L1, H2, L2 and L3 were bilaterally measured using plain X-rays and reconstruction CT. All measurements were taken at the thinnest part of the lamina in the axial and coronal plane.
Results
All the measurements (except angle A) in males were significantly higher than those in females (P < 0.05). There was no significant difference in the values of bilateral laminae between group A and group B (P > 0.05). The thickness of 45% specimens was less than 6 mm. The length of lamina in all specimens was less than 2.5 cm, while only 5% of the specimens had a length of >3 cm from the entry point to the rim of lamina. The length from the entry point to the lateral rim of lateral mass was between 2.5 and 4.6 cm. In contrast, the length of only 5% specimens was longer than 4 cm.
Conclusions
The preoperative radiographic evaluation is very important to determine the suitable size of screws. The diameter of screws is mainly restricted by the thickness of C2 lamina. It is safe to use screws with a length of 2.5–3.0 cm for Chinese people. The radiographic measurement method we used is simple, accurate and reliable for preoperative measurement.



                    
    


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

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Morphological study of the posterior osseous structures of subaxial cervical spine in a population from northeastern China
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 April 2015
                                    

                                

                                Zhenyu Wang, Jiali Leng, … Yi Liu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Morphometric analysis of the seventh cervical vertebra for pedicle screw insertion
                                        
                                    

                                    
                                        Article
                                        
                                         01 June 2015
                                    

                                

                                Wensheng Liao, Liangbing Guo, … Limin Wang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Anatomical considerations of C2 lamina for the placement of translaminar screw: a review of the literature
                                        
                                    

                                    
                                        Article
                                        
                                         08 November 2017
                                    

                                

                                D. Chytas, D. S. Korres, … V. S. Nikolaou

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Brooks AL, Jenkins EB (1978) Atlanto-axial arthrodesis by the wedge compression method. J Bone Joint Surg Am 60:279–284
PubMed 
    CAS 
    
                    Google Scholar 
                

	Cassinelli EH, Lee M, Skalak A, Ahn NU, Wright NM (2006) Anatomic considerations for the placement of C2 laminar screws. Spine (Phila Pa 1976) 31(24):2767–2771
Article 
    
                    Google Scholar 
                

	Dean CL, Lee MJ, Robbin M, Cassinelli EH (2009) Correlation between computed tomography measurements and direct anatomic measurements of the axis for consideration of C2 laminar screw placement. Spine J 9(3):258–262
Article 
    PubMed 
    
                    Google Scholar 
                

	Dickman CA, Sonntag VK, Papadopoulos SM, Hadley MN (1991) The interspinous method of posterior atlantoaxial arthrodesis. J Neurosurg 74:190–198
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Dickman CA, Sonntag VK (1998) Posterior C1–C2 transarticular screw fixation for atlantoaxial arthrodesis. Neurosurgery 43:275–280 (discussion 280–281)
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Farey ID, Nadkarni S, Smith N (1999) Modified Gallie technique versus transarticular screw fixation in C1–C2 fusion. Clin Orthop 359:126–135
Article 
    PubMed 
    
                    Google Scholar 
                

	Harms J, Melcher RP (2001) Posterior C1–C2 fusion with polyaxial screw and rod fixation. Spine (Phila Pa 1976) 26:2467–2471
Article 
    CAS 
    
                    Google Scholar 
                

	Jeanneret B, Magerl F (1992) Primary posterior fusion C1/2 in odontoid fractures: indications, technique, and results of transarticular screw fixation. J Spinal Disord 5:464–475
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kabir SM, Casey AT (2009) Modification of Wright’s technique for C2 translaminar screw fixation: technical note. Acta Neurochir (Wien) 151(11):1543–1547
Article 
    CAS 
    
                    Google Scholar 
                

	Kim YJ, Rhee WT, Lee SB, You SH, Lee SY (2008) Computerized tomographic measurements of morphometric parameters of the C2 for the feasibility of laminar screw fixation in Korean population. J Korean Neurosurg Soc 44(1):15–18
Article 
    PubMed 
    
                    Google Scholar 
                

	Lehman RA Jr, Sasso RC, Helgeson MD, Dmitriev AE, Gill NW, Rosner MR, Riew KD (2007) Accuracy of intraoperative plain radiographs to detect violations of intralaminar screws placed into the C2 vertebrae: a reliability study. Spine (Phila Pa 1976) 32(26):3036–3040
Article 
    
                    Google Scholar 
                

	Nakanishi K, Tanaka M, Sugimoto Y, Misawa H, Takigawa T, Fujiwara K, Nishida K, Ozaki T (2008) Application of laminar screws to posterior fusion of cervical spine: measurement of the cervical vertebral arch diameter with a navigation system. Spine (Phila Pa 1976) 33(6):620–623
Article 
    
                    Google Scholar 
                

	Sciubba DM, Noggle JC, Vellimana AK, Conway JE, Kretzer RM, Long DM, Garonzik IM (2008) Laminar screw fixation of the axis. J Neurosurg Spine 8(4):327–334
Article 
    PubMed 
    
                    Google Scholar 
                

	Nottmeier EW, Foy AB (2008) Placement of C2 laminar screws using threedimensional fluoroscopy-based image guidance. Eur Spine J 17(4):616–617
Article 
    
                    Google Scholar 
                

	Wang MY (2006) C2 crossing laminar screws: cadaveric morphometric analysis. Neurosurgery 59(1 Suppl 1):ONS84–ONS88

                    Google Scholar 
                

	Wright NM (2004) Posterior C2 fixation using bilateral, crossing C2 laminar screws: case series and technical note. J Spinal Disord Tech 17(2):158–162
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Orthopaedic Surgery, Qilu Hospital, Shandong University, 107# Wenhua Road, Jinan, 250012, Shandong, People’s Republic of China
Liu Xin-yu, Zhang Kai, Gong Laing-tai, Zheng Yan-ping & Li Jian-min


Authors	Liu Xin-yuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zhang KaiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gong Laing-taiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zheng Yan-pingView author publications
You can also search for this author in
                        PubMed Google Scholar



	Li Jian-minView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Liu Xin-yu.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Xin-yu, L., Kai, Z., Laing-tai, G. et al. The anatomic and radiographic measurement of C2 lamina in Chinese population.
                    Eur Spine J 20, 2261–2266 (2011). https://doi.org/10.1007/s00586-011-1876-5
Download citation
	Received: 17 September 2010

	Revised: 20 January 2011

	Accepted: 04 June 2011

	Published: 14 June 2011

	Issue Date: December 2011

	DOI: https://doi.org/10.1007/s00586-011-1876-5


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
	C2 lamina
	Anatomic measurement
	Radiographic measurement








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                        

                                        
                                            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
						
						
					


		
	
	
		
			
				
					
					34.200.242.204
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    