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Abstract



          
Purpose: The axillary nerve (AN) is frequently injured during shoulder trauma and imaging is required to define the site and extent of nerve injury. However, the AN has a rather complex course through several soft tissue compartments of the shoulder and axilla. Therefore, imaging of the nerve with MRI and sonography is troublesome. Thus detection and sonographic assessment bases on thorough knowledge of local topography.



          
Materials and Methods: This investigation aimed at defining reliable anatomical landmarks for AN-sonography in 5 volunteers and later validating the proposed sonographic examination protocol in 10 unselected patients.



          
Results: With strict adherence to the proposed examination algorithm, sonography of the AN was feasible in all volunteers and patients. Furthermore, sonographic findings correlated nicely with the golden standard “surgical exploration” concerning severity and topography of neural impairment.



          
Conclusion: Based on our study results we propose our algorithm for AN-sonography as the first-line imaging tool for the assessment of axillary nerve trauma.

      

[bookmark: N10E5D]
Zusammenfassung



          
Ziel: Der N. axillaris wird relativ häufig im Rahmen von Schulterverletzungen lädiert und die Bildgebung sollte dazu dienen, die exakte Lokalisation und das Ausmaß der Schädigung zu definieren. Der Nerv zeichnet sich allerdings durch einen ziemlich komplizierten Verlauf durch mehrere Kompartimente des Schultergürtels und der Axilla aus. Daher ist die Darstellung des Nervens sowohl mit MRT als auch Sonografie schwierig und basiert auf profunder Kenntnis der lokalen Topografie.



          
Material und Methode: Diese Studie zielte einerseits darauf ab klare Landmarken für die Sonografie des Nervus axillaris an 5 Probanden zu definieren und deren Nutzen anschließend an 10 unselektierten Patienten zu verifizieren.



          
Ergebnisse: Bei strikter Befolgung des etablierten Untersuchungs-Algorithmus war eine Beurteilung des N. axillaris in allen Probanden und Patienten möglich. Darüber hinaus zeigte sich eine gute Korrelation der sonografischen Befunde mit dem goldenen Standard „chirurgische Exploration“ sowohl bezüglich Schwere als auch Topografie des neuralen Schadens.



          
Schlussfolgerungen: Basierend auf unseren Studienergebnissen empfehlen wir den vorgestellten Untersuchungsalgorithmus für die Sonografie des N. axillaris als Methode der ersten Wahl in der Abklärung einer Nervus axillaris Verletzung.

      



[bookmark: N10E7C]
Key words

nervous-peripheral - 
ultrasound - 
trauma
      




 

[bookmark: ]

[bookmark: N112D6]
	
References


	
[bookmark: JR324-1]1 Loomer R, Graham B. Anatomy of the axillary nerve and its relation to inferior capsular shift. Clin Orthop Relat Res 1989; 100-105 





PubMedGoogle Scholar





	
[bookmark: JR324-2]2 Apaydin N, Tubbs RS, Loukas M et al. Review of the surgical anatomy of the axillary nerve and the anatomic basis of its iatrogenic and traumatic injury. Surg Radiol Anat 2010; 32: 193-201 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR324-3]3 Apaydin N, Uz A, Bozkurt M et al. The anatomic relationships of the axillary nerve and surgical landmarks for its localization from the anterior aspect of the shoulder. Clin Anat 2007; 20: 273-277 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR324-4]4 Uz A, Apaydin N, Bozkurt M et al. The anatomic branch pattern of the axillary nerve. J Shoulder Elbow Surg 2007; 16: 240-244 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR324-5]5 Brown TD, Newton PM, Steinmann SP et al. Rotator cuff tears and associated nerve injuries. Orthopedics 2000; 23: 329-332 





PubMedGoogle Scholar





	
[bookmark: JR324-6]6 Hertel R, Lambert SM, Ballmer FT. The deltoid extension lag sign for diagnosis and grading of axillary nerve palsy. J Shoulder Elbow Surg 1998; 7: 97-99 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR324-7]7 Artico M, Salvati M, D'Andrea V et al. Isolated lesion of the axillary nerve: surgical treatment and outcome in 12 cases. Neurosurgery 1991; 29: 697-700 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR324-8]8 McIlveen SJ, Duralde XA, D'Alessandro DF et al. Isolated nerve injuries about the shoulder. Clin Orthop Relat Res 1994; 54-63 





PubMedGoogle Scholar





	
[bookmark: JR324-9]9 Peer S, Kovacs P, Harpf C et al. High-resolution sonography of lower extremity peripheral nerves: anatomic correlation and spectrum of disease. J Ultrasound Med 2002; 21: 315-322 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR324-10]10 Kopf H, Loizides A, Mostbeck GH et al. Diagnostic sonography of peripheral nerves: indications, examination techniques and pathological findings. Ultraschall in Med 2011; 32: 242-263 ; quiz 64–66 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR324-11]11 Kopf H, Mostbeck GH, Loizides A et al. Ultrasound-guided interventions at peripheral nerves: diagnostic and therapeutic indications. Ultraschall in Med 2011; 32: 440-456 ; quiz 57–59 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR324-12]12 Unterholzner V, Loizides A, Gruber H et al. Acute Carpal Tunnel Syndrome Due to Excessive Blood-Pressure-Measurement at the Wrist. Ultraschall in Med 2012; 33: 352-356 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR324-13]13 Gruber H, Peer S. The depiction of the cubital segment of the ulnar nerve by high resolution sonography--is it a helpful diagnostic tool for the assessment of the cubital tunnel syndrome?. Handchir Mikrochir Plast Chir 2009; 41: 13-17 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR324-14]14 Peer S, Bodner G, Meirer R et al. Examination of postoperative peripheral nerve lesions with high-resolution sonography. AJR Am J Roentgenol 2001; 177: 415-419 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR324-15]15 Bianchi S, Montet X, Martinoli C et al. High-resolution sonography of compressive neuropathies of the wrist. J Clin Ultrasound 2004; 32: 451-461 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR324-16]16 Loizides A, Peer S, Plaikner M et al. Punched nerve syndrome: ultrasonographic appearance of functional vascular nerve impairment. Ultraschall in Med 2012; 33: 352-356 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR324-17]17 Bodner G, Buchberger W, Schocke M et al. Radial nerve palsy associated with humeral shaft fracture: evaluation with US--initial experience. Radiology 2001; 219: 811-816 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR324-18]18 Bodner G, Huber B, Schwabegger A et al. Sonographic detection of radial nerve entrapment within a humerus fracture. J Ultrasound Med 1999; 18: 703-706 





PubMedGoogle Scholar





	
[bookmark: JR324-19]19 de Laat EA, Visser CP, Coene LN et al. Nerve lesions in primary shoulder dislocations and humeral neck fractures. A prospective clinical and EMG study. J Bone Joint Surg Br 1994; 76: 381-383 





PubMedGoogle Scholar





	
[bookmark: JR324-20]20 Berry H, Bril V. Axillary nerve palsy following blunt trauma to the shoulder region: a clinical and electrophysiological review. J Neurol Neurosurg Psychiatry 1982; 45: 1027-1032 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR324-21]21 Blom S, Dahlback LO. Nerve injuries in dislocations of the shoulder joint and fractures of the neck of the humerus. A clinical and electromyographical study. Acta Chir Scand 1970; 136: 461-466 





PubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.242.37.42
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  