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                    Abstract
Purpose
To present a novel posterior approach in multilevel cervical posterior decompression and fusion (PDF) using C2 pedicle screws that preserves the rectus capitis posterior major, oblique capitis inferior, and semispinalis cervicis.
Methods
We analyzed 30 consecutive patients who underwent C2–T1 PDF using an approach that preserved these three muscles without resecting. We assessed O-C2 range of motion (ROM), cross-sectional area of the cervical posterior muscles, rotational ROM, visual analog scale (VAS) for axial pain, neck disability index (NDI), and limitations of activities of daily living (ADL) involving neck movements.
Results
Mean preoperative O-C2 ROM (23.6°) was significantly increased postoperatively (33.0°). Mean atrophy rate of the cross-sectional area was 3.9%. Postoperatively, 69.8% of the preoperative rotational ROM (113.3°) was retained. The preoperative VAS for axial pain and the NDI did not increase postoperatively. The postoperative O-C2 ROM (33.9°) in 26 patients for whom extension ADL were possible was significantly larger than that in four patients for whom extension ADL were impossible (26.9°). The postoperative retained rate of rotational ROM (75.8%) in 18 patients for whom rotation ADL were possible was significantly larger than that in 12 patients for whom rotation ADL were impossible (62.3%).
Conclusions
This is potentially an effective approach for maintaining O-C2 ROM and rotational ROM, which enabled good levels of ADL after C2–T1 PDF. Axial pain and NDI were not worse after PDF.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]


Fig. 6[image: ]


Fig. 7[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Minimally Invasive Posterior Trans-muscular C1–C2 Screw Fixation Through an Anatomical Corridor to Preserve Occipitocervical Tension Band: Surgical Anatomy and Clinical Experience
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2014
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Clinical application of the C2 pars screw technique in the treatment of ossification of the posterior longitudinal ligament
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 February 2022
                                    

                                

                                Zheng Wang, Heng-Rui Chang, … Da-Long Yang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Posterior Decompression and Fusion for Cervical OPLL: Indication and Technique
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2020
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Takeuchi K, Yokoyama T, Ono A, Numasawa T, Wada K, Kumagai G, Ito J, Ueyama K, Toh S (2007) Cervical range of motion and alignment after laminoplasty preserving or reattaching the semispinalis cervicis inserted into axis. J Spinal Disord Tech 20:571–576. https://doi.org/10.1097/BSD.0b013e318046363a
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Hyun SJ, Riew KD, Rhim SC (2013) Range of motion loss after cervical laminoplasty: a prospective study with minimum 5-year follow-up data. Spine J 13:384–390. https://doi.org/10.1016/j.spinee.2012.10.037
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Iizuka H, Shimizu T, Tateno K, Toda N, Edakuni H, Shimada H, Takagishi K (2001) Extensor musculature of the cervical spine after laminoplasty. Morphologic evaluation by coronal view of the magnetic resonance image. Spine 26:2220–2226
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Suda K, Abumi K, Ito M, Shono Y, Kaneda K, Fujiya M (2003) Local kyphosis reduces surgical outcomes of expansive open-door laminoplasty for cervical spondylotic myelopathy. Spine 28:1258–1262. https://doi.org/10.1097/01.BRS.0000065487.82469.D9
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Sakai K, Yoshii T, Hirai T, Arai Y, Torigoe I, Tomori M, Sato H, Okawa A (2016) Cervical sagittal imbalance is a predictor of kyphotic deformity after laminoplasty in cervical spondylotic myelopathy patients without preoperative kyphotic alignment. Spine 41:200–205. https://doi.org/10.1097/BRS.0000000000001206
                
Article 
    
                    Google Scholar 
                

	Kim B, Yoon do H, Ha Y, Yi S, Shin DA, Lee CK, Lee N, Kim KN (2016) Relationship between T1 slope and loss of lordosis after laminoplasty in patients with cervical ossification of the posterior longitudinal ligament. Spine J 16:219–225. https://doi.org/10.1016/j.spinee.2015.10.042
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Takeuchi K, Yokoyama T, Ono A, Numasawa T, Wada K, Kumagai G, Toh S (2007) Limitations of activities of daily living accompanying reduced neck mobility after cervical laminoplasty. Arch Orthop Trauma Surg 127:475–480. https://doi.org/10.1007/s00402-007-0372-1
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Takeuchi K, Yokoyama T, Ono A, Numasawa T, Wada K, Itabashi T, Toh S (2008) Limitations of activities of daily living accompanying reduced neck mobility after laminoplasty preserving or reattaching the semispinalis cervicis into axis. Eur Spine J 17:415–420. https://doi.org/10.1007/s00586-007-0553-1
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Takeuchi K, Yokoyama T, Aburakawa S, Saito A, Numasawa T, Iwasaki T, Okada A, Ito J, Ueyama K, Toh S (2005) Axial symptoms after cervical laminoplasty with C3 laminectomy compared with conventional C3–C7 laminoplasty. A modified laminoplasty preserving the semispinalis cervicis inserted into axis. Spine 30:2544–2549
Article 
    PubMed 
    
                    Google Scholar 
                

	Wang SJ, Jiang SD, Jiang LS, Dail LY (2011) Axial pain after posterior cervical spine surgery: a systematic review. Eur Spine J 20:185–194. https://doi.org/10.1007/s00586-010-1600-x
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Ono A, Tonosaki Y, Numasawa T, Wada K, Yamasaki Y, Tanaka T, Kumagai G, Aburakawa S, Takeuchi K, Yokoyama T, Ueyama K, Ishibashi Y, Toh S (2012) The relationship between the anatomy of the nuchal ligament and postoperative axial pain after cervical laminoplasty: cadaver and clinical study. Spine 37:E1607–E1613. https://doi.org/10.1097/BRS.0b013e318274101b
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Riew KD, Raich AL, Dettori JR, Heller JG (2013) Neck pain following cervical laminoplasty: dose preservation of the C2 muscle attachment and/or C7 matter? Evid Based Spine Care J 4:42–53. https://doi.org/10.1055/s-0033-1341606
                
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Wang M, Luo XJ, Deng QX, Li JH, Wang N (2016) Prevalence of axial symptoms after posterior cervical decompression: a meta-analysis. Eur Spine J 25:2302–2310. https://doi.org/10.1007/s00586-016-4524-2
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Vasavada AN, Li S, Delp SL (1998) Influence of muscle morphometry and moment arms on the moment-generating capacity of human neck muscles. Spine 23:412–422
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Heller JG, Pedlow FX Jr, Gill SS (2005) Anatomy of the cervical spine. In: Clark CR (ed) The cervical spine, 4th edn. Lippincott Williams & Wilkins, Philadelphia, pp 3–36

                    Google Scholar 
                

	Jr Nolan Jp, Sherk HH (1998) Biomechanical evaluation of the extensor musculature of the cervical spine. Spine 13:9–11

                    Google Scholar 
                

	Sherk HH (1987) Stability of the lower cervical spine. In: Kehr P, Weidner A (eds) Cervical spine, vol 1. Springer Verlag Wien, New York, pp 59–64
Chapter 
    
                    Google Scholar 
                

	Conley MS, Meyer RA, Bloomberg JJ, Feeback DL, Dudley GA (1995) Noninvasive analysis of human neck muscle function. Spine 20:2505–2512
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Takeuchi K, Yokoyama T, Numasawa T, Yamasaki Y, Kudo H, Itabashi T, Chin S, Wada K (2016) K-line (–) in the neck-flexed position in patients with ossification of the posterior longitudinal ligament is a risk factor for poor clinical outcome after cervical laminoplasty. Spine 41:1891–1895. https://doi.org/10.1097/BRS.0000000000001660
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Bartko JJ (1966) The intraclass correlation coefficient as a measure of reliability. Psychol Rep 19:3–11
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Uehara K, Takahashi J, Ikegami S, Mukaiyama K, Kuraishi S, Shimizu M, Futatsugi T, Ogihara N, Hashidate H, Hirabayashi H, Kato H (2014) Screw perforation features in 129 consecutive patients performed computer-guided cervical pedicle insertion. Eur Spine J 23:2189–2195. https://doi.org/10.1007/s00586-014-3502-9
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Park MS, Mesfin A, Stoker GE, Song KS, Kennedy C, Riew KD (2014) Sagittal range of motion after extensive cervical fusion. Spine J 14:338–343. https://doi.org/10.1016/j.spinee.2013.06.072
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Lau D, Winkler EA, Than KD, Chou D, Mummaneni PV (2016) 169 laminoplasty vs laminectomy with posterior spinal fusion for multilevel cervical spondylotic myelopathy: matched cohorts of regional sagittal balance. Neurosurgery 63(Suppl 1):167–168. https://doi.org/10.1227/01.neu.0000489738.69716.77
                
Article 
    
                    Google Scholar 
                

	Liu X, Chen Y, Yang H, Li T, Xu B, Chen D (2017) Expansive open-door laminoplasty versus laminectomy and instrumented fusion for cases with cervical ossification of the posterior longitudinal ligament and straight lordosis. Eur Spine J 26:1173–1180. https://doi.org/10.1007/s00586-016-4912-7
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Boehm H, Greiner-Perth R, El-Saghir H, Allam Y (2003) A new minimally invasive posterior approach for the treatment of cervical radiculopathy and myelopathy: surgical technique and preliminary results. Eur Spine J 12:268–273. https://doi.org/10.1007/s00586-002-0522-7
                
Article 
    PubMed 
    PubMed Central 
    CAS 
    
                    Google Scholar 
                

	Yasmeh S, Quinn A, Harris L, Sanders AE, Sousa T, Skaggs DL, Andras LM (2017) Posterior turndown flap for posterior occipitocervical fusion: a technique review. Eur Spine J. https://doi.org/10.1007/s00586-017-5085-8 (Epub ahead of print)
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Healy AT, Lubelski D, West JL, Mageswaran P, Colbrunn R, Mroz TE (2016) Biomechanics of open-door laminoplasty with and without preservation of posterior structures. J Neurosurg Spine 24:746–751. https://doi.org/10.3171/2015.7.SPINE15229
                
Article 
    PubMed 
    
                    Google Scholar 
                

	Bodon G, Patonay L, Baksa G, Olerud C (2014) Applied anatomy of a minimally invasive muscle-splitting approach to posterior C1–C2 fusion: an anatomical feasibility study. Surg Radiol Anat 36:1063–1069. https://doi.org/10.1007/s00276-014-1274-x
                
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Orthopedic Surgery, Odate Municipal General Hospital, 3-1 Yutaka-cho, Odate, Akita, 017-0885, Japan
Kazunari Takeuchi & Toru Yokoyama

	Department of Orthopedic Surgery, Hachinohe City Hospital, 1 Tamukai Bisyamonntai, Hachinohe, Aomori, 031-8555, Japan
Takuya Numasawa

	Department of Orthopedic Surgery, Towada City Hospital, 14-8 Nishi Juniban-cho, Towada, Aomori, 034-0093, Japan
Taito Itabashi

	Department of Orthopedic Surgery, Aomori City Hospital, 1-14-20 Katsuta, Aomori, Aomori, 030-0821, Japan
Yoshihito Yamasaki

	Department of Orthopaedic Surgery, Hirosaki University School of Medicine, 53 Hon-cho, Hirosaki, Aomori, 036-8563, Japan
Hitoshi Kudo


Authors	Kazunari TakeuchiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Toru YokoyamaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Takuya NumasawaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Taito ItabashiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yoshihito YamasakiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hitoshi KudoView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Kazunari Takeuchi.


Ethics declarations

              
              
                Conflict of interest

                All authors declare that they have no conflict of interest.

              
              
                Ethical approval

                All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Declaration of Helsinki and its later amendments or comparable ethical standards.

              
            

Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Takeuchi, K., Yokoyama, T., Numasawa, T. et al. A novel posterior approach preserving three muscles inserted at C2 in multilevel cervical posterior decompression and fusion using C2 pedicle screws.
                    Eur Spine J 27, 1349–1357 (2018). https://doi.org/10.1007/s00586-017-5402-2
Download citation
	Received: 26 April 2017

	Revised: 10 October 2017

	Accepted: 18 November 2017

	Published: 24 November 2017

	Issue Date: June 2018

	DOI: https://doi.org/10.1007/s00586-017-5402-2


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
	Posterior decompression and fusion
	Posterior approach
	Muscle preservation
	Range of motion
	Ossification of the posterior longitudinal ligament








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.94.180.229
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    