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Abstract



            
Background Scaphoid fractures are common carpal fractures that are often misdiagnosed as wrist sprains and may go on to nonunion. The location of the fracture site may influence the stability of scaphoid nonunions.



            
Purpose To determine whether the stability of a scaphoid nonunion depends upon the fracture's location, we tested the hypothesis that a simulated fracture distal to the apex of the scaphoid dorsal ridge will have greater interfragmentary motion than proximal.



            
Methods Eleven cadaver wrists were moved through three wrist motions using a wrist simulator. In six wrists, a fracture was created distal to the scaphoid apex, and in five a fracture was created proximal to the apex. Sensors attached to the distal and proximal parts of each scaphoid measured the interfragmentary motion during wrist motion.



            
Results In those wrists in which the scaphoid was sectioned distal to the apex, the distal fragment became significantly more unstable relative to the proximal fragment. It flexed, ulnarly deviated, and pronated. These motion changes were less when the scaphoid was sectioned proximally.



            
Discussion Scaphoid fractures distal to the scaphoid apex will have greater interfragmentary motion. The mobility of the fragments at the fracture site is possibly a more important contributory factor of nonunion in scaphoid waist fractures than for proximal scaphoid fractures.



            
Clinical Relevance Understanding the effect that the location of a scaphoid fracture has on the potential for nonunion may influence the modalities of treatment and follow-up.
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[bookmark: ]

[bookmark: N10FF2]
	
References


	
[bookmark: JR1500077bsr-1]1 Haisman JM, Rohde RS, Weiland AJ. Acute fractures of the scaphoid. J Bone Joint Surg Am 2006; 88 (12) 2750-2758 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1500077bsr-2]2 Vender MI, Watson HK, Wiener BD, Black DM. Degenerative change in symptomatic scaphoid nonunion. J Hand Surg Am 1987; 12 (4) 514-519 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1500077bsr-3]3 Moritomo H, Murase T, Oka K, Tanaka H, Yoshikawa H, Sugamoto K. Relationship between the fracture location and the kinematic pattern in scaphoid nonunion. J Hand Surg Am 2008; 33 (9) 1459-1468 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1500077bsr-4]4 Smith DK, An KN, Cooney III WP, Linscheid RL, Chao EY. Effects of a scaphoid waist osteotomy on carpal kinematics. J Orthop Res 1989; 7 (4) 590-598 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1500077bsr-5]5 Leventhal EL, Wolfe SW, Moore DC, Akelman E, Weiss AP, Crisco JJ. Interfragmentary motion in patients with scaphoid nonunion. J Hand Surg Am 2008; 33 (7) 1108-1115 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1500077bsr-6]6 Short WH, Werner FW, Green JK, Masaoka S. Biomechanical evaluation of ligamentous stabilizers of the scaphoid and lunate. J Hand Surg Am 2002; 27 (6) 991-1002 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1500077bsr-7]7 Werner FW, Palmer AK, Somerset JH , et al.  Wrist joint motion simulator. J Orthop Res 1996; 14 (4) 639-646 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1500077bsr-8]8 Short WH, Werner FW, Green JK, Masaoka S. Biomechanical evaluation of the ligamentous stabilizers of the scaphoid and lunate: Part II. J Hand Surg Am 2005; 30 (1) 24-34 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1500077bsr-9]9 Short WH, Werner FW, Green JK, Sutton LG, Brutus JP. Biomechanical evaluation of the ligamentous stabilizers of the scaphoid and lunate: Part III. J Hand Surg Am 2007; 32 (3) 297-309 





PubMedGoogle Scholar





	
[bookmark: JR1500077bsr-10]10 Green JK, Werner FW, Wang H, Weiner MM, Sacks JM, Short WH. Three-dimensional modeling and animation of two carpal bones: a technique. J Biomech 2004; 37 (5) 757-762 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1500077bsr-11]11 Moritomo H, Viegas SF, Elder KW , et al.  Scaphoid nonunions: a 3-dimensional analysis of patterns of deformity. J Hand Surg Am 2000; 25 (3) 520-528 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1500077bsr-12]12 Oka K, Murase T, Moritomo H, Goto A, Sugamoto K, Yoshikawa H. Patterns of bone defect in scaphoid nonunion: a 3-dimensional and quantitative analysis. J Hand Surg Am 2005; 30 (2) 359-365 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 44.192.75.148
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  