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                    Abstract
The purpose of this prospective study was to evaluate the functional and radiographic outcomes of our new surgical technique, retrograde percutaneous intramedullary multiple Kirschner wire (K-wire) fixation, for the treatment of unstable displaced metacarpal neck or shaft fractures. Between March 2005 and April 2010, 56 consecutive patients with 65 metacarpal fractures were treated with closed reduction and retrograde intramedullary fixation with at least 2 K-wires. The average follow-up duration was 13 months. The clinical outcome was assessed by the total active motion (TAM) of the digit, presence of rotational deformity, grip strength, patient satisfaction, and Disabilities of the Arm, Shoulder, and Hand (DASH) score. The radiographic outcome was assessed by the time to union, dorsal angulation, and shortening. The average operating time was 11 min (range, 6–17 min) for isolated single metacarpal fractures and 18 min (range, 13–25 min) for isolated simultaneous 2-metacarpal fractures. There was no significant difference in the average TAM of the digit between the injured and uninjured hands in both neck and shaft fractures. Four patients developed extensor tendon irritation during follow-up, but the irritations disappeared completely after removal of the wires, and there was no need to perform tenolysis. The average DASH score was 8.7 (range, 0–21). Radiographic union was achieved in all patients at a mean of 5.2 weeks. Radiographic assessment revealed a significant reduction in the average dorsal angulation to 8° (SD, 2) in neck fractures and to 4° (SD, 2) in shaft fractures postoperatively. The average shortening was corrected significantly to 1 mm (SD, 2) in neck fractures and to −1 mm (SD, 2) in shaft fractures postoperatively. Based on our experience, our retrograde intramedullary K-wire fixation technique is an acceptable alternative modality for the treatment of unstable displaced metacarpal fractures. This straightforward technique can facilitate early hand mobilization, correct the deformity, and provide good clinical and radiographic outcomes.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A single antegrade intramedullary k-wire for fifth metacarpal neck fractures
                                        
                                    

                                    
                                        Article
                                        
                                         07 January 2019
                                    

                                

                                Chahine Assi, Jad Mansour, … Kaissar Yammine

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Antegrade intramedullary Kirschner-wire fixation of displaced metacarpal shaft fractures
                                        
                                    

                                    
                                        Article
                                         Open access
                                         14 September 2017
                                    

                                

                                E. M. van Bussel, R. M. Houwert, … J. Keizer

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Intramedullary percutaneous fixation of metacarpal fractures: screw versus connected K-wires
                                        
                                    

                                    
                                        Article
                                        
                                         17 May 2021
                                    

                                

                                Belén García-Medrano, Sophie Honecker, … Philippe Liverneaux

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Wolfe SW, Elliot AJ (1996) Metacarpal and carpometacarpal trauma. In: Peimer CA (ed) Surgery of the hand and upper extremity. McGraw-Hill, New York, pp 883–920

                    Google Scholar 
                

	Green TL (1996) Metacarpal fractures. In: American Society for the Surgery of the Hand (eds) Hand surgery update. American Academy of Orthopedic Surgery, Rosemont, IL, pp 11–15

	Jones AR (1996) A custom brace for treatment of angulated fifth metacarpal fractures. J Hand Surg Am 21(2):319–320
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	McMahon PJ, Woods DA, Burge PD (1994) Initial treatment of closed metacarpal fractures. A controlled comparison of compression glove and splintage. J Hand Surg Br 19(5):597–600
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Lowdon IM (1986) Fractures of the metacarpal neck of the little finger. Injury 17(3):189–192
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Lord RE (1957) Intramedullary fixation of metacarpal fractures. J Am Med Assoc 164(16):1746–1749
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Foucher G, Chemorin C, Sibilly A (1976) A new technique of osteosynthesis in fractures of the distal 3d of the 5th metacarpus (in French). Nouv Press Med 5(17):1139–1140
CAS 
    
                    Google Scholar 
                

	Balfour GW (2008) Minimally invasive intramedullary rod fixation of multiple metacarpal shaft fractures. Tech Hand Up Extrem Surg 12(1):43–45
Article 
    PubMed 
    
                    Google Scholar 
                

	Calder JD, O’Leary S, Evans SC (2000) Antegrade intramedullary fixation of displaced fifth metacarpal fractures. Injury 31(1):47–50
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Faraj AA, Davis TR (1999) Percutaneous intramedullary fixation of metacarpal shaft fractures. J Hand Surg Br 24(1):76–79
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Gonzalez MH, Hall RF Jr (1996) Intramedullary fixation of metacarpal and proximal phalangeal fractures of the hand. Clin Orhtop Relat Res 327:47–54
Article 
    
                    Google Scholar 
                

	Kelsch G, Ulrich C (2004) Intramedullary k-wire fixation of metacarpal fractures. Arch Orthop Trauma Surg 124(8):523–526
Article 
    PubMed 
    
                    Google Scholar 
                

	Manueddu CA, Della Santa D (1996) Fasciculated intramedullary pinning of metacarpal fractures. J Hand Surg Br 21(2):230–236
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Mockford BJ, Thompson NS, Nolan PC, Calderwood JW (2003) Antegrade intramedullary fixation of displaced metacarpal fractures: a new technique. Plast Reconst Surg 111(1):351–354
Article 
    PubMed 
    
                    Google Scholar 
                

	Orbay JL, Touhami A (2006) The treatment of unstable metacarpal and phalangeal shaft fractures with flexible nonlocking and locking intramedullary nails. Hand Clin 22(3):279–286
Article 
    PubMed 
    
                    Google Scholar 
                

	Jahss SA (1938) Fracture of metacarpals: a new method of reduction and immobilization. J Bone Joint Surg Am 20(1):178–186

                    Google Scholar 
                

	Tavassoli J, Ruland RT, Hogan CJ, Cannon DL (2005) Three cast techniques for the treatment of extra-articular metacarpal fracture. Comparison of short-term outcomes and final fracture alignments. J Bone Joint Surg Am 87(10):2196–2201
Article 
    PubMed 
    
                    Google Scholar 
                

	American Society for Surgery of the Hand (ASSH) (1983) Clinical assessment recommendations. In: The hand: examination and diagnosis, 2nd edn. Churchill Livingstone, New York, pp 106–107

	Bechtol CO (1954) Grip test; the use of the dynamometer with adjustable hand spacings. J Bone Joint Surg Am 36(4):820–824
PubMed 
    
                    Google Scholar 
                

	Hudak PL, Amadio PC, Bombardier C (1996) Development of an upper extremity outcome measure: the DASH (disabilities of the arm, shoulder and hand). The upper extremity collaborative group (UECG). Am J Ind Med 29(6):602–608
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Braakman M (1998) Are lateral X-rays useful in the treatment of fractures of the fourth and fifth metacarpals? Injury 29(1):1–3
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Freeland AE, Orbay JL (2006) Extraarticular hand fractures in adults: a review of new developments. Clin Orhtop Relat Res 445:133–145

                    Google Scholar 
                

	Fusetti C, Meyer H, Borisch N, Stern R, Santa DD, Papaloizos M (2002) Complications of plate fixation in metacarpal fractures. J Trauma 52(3):535–539
Article 
    PubMed 
    
                    Google Scholar 
                

	Kawamura K, Chung KC (2006) Fixation choices for closed simple unstable oblique phalangeal and metacarpal fractures. Hand Clin 22(3):287–295
Article 
    PubMed 
    
                    Google Scholar 
                

	Lister G (1978) Interosseous wiring of the digital skeleton. J Hand Surg Am 3(5):427–435
PubMed 
    CAS 
    
                    Google Scholar 
                

	Larkin G, Brüser P, Safi A (1997) Possibilities and limits of intramedullary Kirschner wire osteosynthesis in treatment of metacarpal fractures (in German). Handchir Mikrochir Plast Chir 29(4):192–196
PubMed 
    CAS 
    
                    Google Scholar 
                

	Botte MJ, Davis JL, Rose BA, von Schroeder HP, Gellman H, Zinberg EM, Abrams RA (1992) Complications of smooth pin fixation of fractures and dislocations in the hand and wrist. Clin Orthop Relat Res 276:194–201
PubMed 
    
                    Google Scholar 
                


Download references




Conflict of interest
No funds were received in support of this study.


Author information
Authors and Affiliations
	Department of Orthopedic Surgery, Eulji University College of Medicine, 1306 Dunsan-dong, Seo-gu, Daejeon, 302-799, Korea
Sang Ki Lee, Kap Jung Kim & Won Sik Choy


Authors	Sang Ki LeeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kap Jung KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Won Sik ChoyView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Sang Ki Lee.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Lee, S.K., Kim, K.J. & Choy, W.S. Modified retrograde percutaneous intramedullary multiple Kirschner wire fixation for treatment of unstable displaced metacarpal neck and shaft fractures.
                    Eur J Orthop Surg Traumatol 23, 535–543 (2013). https://doi.org/10.1007/s00590-012-1036-6
Download citation
	Received: 16 April 2012

	Accepted: 18 June 2012

	Published: 07 July 2012

	Issue Date: July 2013

	DOI: https://doi.org/10.1007/s00590-012-1036-6


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
	Metacarpal fracture
	Retrograde
	Percutaneous
	Intramedullary








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.174.142.103
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    