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Abstract



            
Background C7 − T1 palsy results in complete loss of finger motion and poses a surgical challenge. This study investigated the anatomy of the radial nerve in the elbow and forearm and the feasibility of intraplexus nerve transfer to restore thumb and finger extension.



            
Methods The radial nerves were dissected in 28 formalin-fixed upper extremities. Branching pattern, length, diameter, and number of myelinated fibers were recorded.



            
Results Commonly, the branching pattern (from proximal to distal) was to the brachioradialis, extensor carpi radialis longus, superficial sensory proximal to the lateral epicondyle, extensor carpi radialis brevis, supinator, extensor digitorum communis, extensor digiti minimi, extensor carpi ulnaris, abductor pollicis longus, extensor pollicis brevis, extensor pollicis longus, and extensor indicis distal to the lateral epicondyle.



            
Conclusions Branches to the brachioradialis, extensor carpi radialis longus, and supinator can be transferred to the posterior interosseous nerve to restore hand movement in patients with C7 − T1 brachial plexus palsies; the supinator branch is probably the best choice in this regard.






        
[bookmark: N10A6D]
Keywords

brachial plexus - 
posterior interosseous nerve - 
radial nerve
      




 

[bookmark: ]

[bookmark: N10ECD]
	
References


	
[bookmark: JR160095-1]1 Gu Y, Wang H, Zhang L, Zhang G, Zhao X, Chen L. Transfer of brachialis branch of musculocutaneous nerve for finger flexion: anatomic study and case report. Microsurgery 2004; 24 (5) 358-362 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-2]2 Dong Z, Gu YD, Zhang CG, Zhang L. Clinical use of supinator motor branch transfer to the posterior interosseous nerve in C7-T1 brachial plexus palsies. J Neurosurg 2010; 113 (1) 113-117 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-3]3 Bertelli JA, Ghizoni MF. Transfer of supinator motor branches to the posterior interosseous nerve in C7-T1 brachial plexus palsy. J Neurosurg 2010; 113 (1) 129-132 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-4]4 Xu B, Dong Z, Zhang CG, Gu YD. Clinical outcome following transfer of the supinator motor branch to the posterior interosseous nerve in patients with C7-T1 brachial plexus palsy. J Reconstr Microsurg 2015; 31 (2) 102-106 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR160095-5]5 Branovacki G, Hanson M, Cash R, Gonzalez M. The innervation pattern of the radial nerve at the elbow and in the forearm. J Hand Surg [Br] 1998; 23 (2) 167-169 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-6]6 Bertelli JA, Kechele PR, Santos MA, Besen BA, Duarte H. Anatomical feasibility of transferring supinator motor branches to the posterior interosseous nerve in C7-T1 brachial plexus palsies. Laboratory investigation. J Neurosurg 2009; 111 (2) 326-331 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-7]7 Tubbs RS, Mortazavi MM, Farrington WJ , et al.  Relationships between the posterior interosseous nerve and the supinator muscle: application to peripheral nerve compression syndromes and nerve transfer procedures. J Neurol Surg A Cent Eur Neurosurg 2013; 74 (5) 290-293 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR160095-8]8 Palazzi S, Palazzi JL, Caceres JP. Neurotization with the brachialis muscle motor nerve. Microsurgery 2006; 26 (4) 330-333 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-9]9 Ray WZ, Yarbrough CK, Yee A, Mackinnon SE. Clinical outcomes following brachialis to anterior interosseous nerve transfers. J Neurosurg 2012; 117 (3) 604-609 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-10]10 Bertelli JA, Ghizoni MF. Brachialis muscle transfer to reconstruct finger flexion or wrist extension in brachial plexus palsy. J Hand Surg Am 2006; 31 (2) 190-196 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-11]11 Doi K, Hattori Y, Kuwata N , et al.  Free muscle transfer can restore hand function after injuries of the lower brachial plexus. J Bone Joint Surg Br 1998; 80 (1) 117-120 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-12]12 Terzis JK, Vekris MD, Soucacos PN. Outcomes of brachial plexus reconstruction in 204 patients with devastating paralysis. Plast Reconstr Surg 1999; 104 (5) 1221-1240 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-13]13 Zhang CG, Dong Z, Gu YD. Restoration of hand function in C7-T1 brachial plexus palsies using a staged approach with nerve and tendon transfer. J Neurosurg 2014; 121 (5) 1264-1270 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-14]14 Bertelli JA, Ghizoni MF. Reconstruction of C5 and C6 brachial plexus avulsion injury by multiple nerve transfers: spinal accessory to suprascapular, ulnar fascicles to biceps branch, and triceps long or lateral head branch to axillary nerve. J Hand Surg Am 2004; 29 (1) 131-139 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-15]15 Leechavengvongs S, Witoonchart K, Uerpairojkit C, Thuvasethakul P, Malungpaishrope K. Combined nerve transfers for C5 and C6 brachial plexus avulsion injury. J Hand Surg Am 2006; 31 (2) 183-189 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-16]16 Chuang DC, Yeh MC, Wei FC. Intercostal nerve transfer of the musculocutaneous nerve in avulsed brachial plexus injuries: evaluation of 66 patients. J Hand Surg Am 1992; 17 (5) 822-828 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-17]17 Minami M, Ishii S. Satisfactory elbow flexion in complete (preganglionic) brachial plexus injuries: produced by suture of third and fourth intercostal nerves to musculocutaneous nerve. J Hand Surg Am 1987; 12 (6) 1114-1118 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-18]18 Malessy MJ, Thomeer RT. Evaluation of intercostal to musculocutaneous nerve transfer in reconstructive brachial plexus surgery. J Neurosurg 1998; 88 (2) 266-271 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160095-19]19 Allieu Y, Cenac P. Neurotization via the spinal accessory nerve in complete paralysis due to multiple avulsion injuries of the brachial plexus. Clin Orthop Relat Res 1988; (237) 67-74 





PubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 18.207.224.173
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  