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ABSTRACT

        
The goal of nerve repair in the peripheral nervous system is to increase the number of axons passing from proximal to distal stump, and to enable the regenerated axons to reach the end organ as soon as possible. In the present study, the effect of the membrane formed by a mixture of hyaluronic acid and carboxymethylcellulose (HA-CMC) on nerve regeneration and perineurial scar formation was investigated. Eighteen New Zealand rabbits were allocated into control (n = 9) and experimental groups (n = 9). In the control group, conventional nerve repair was carried out following the transection of the sciatic nerve, while in the experimental group, following repair of the nerve, the repair line was covered by HA-CMC membrane extending 1 cm beyond the distal and proximal ends. Nerve regeneration and extraneurial adhesion formation were compared between the two groups 3 months later. It was observed that adhesion in the surrounding tissues was significantly less in the experimental group than in the control group. Furthermore, morphometric analysis of specimens obtained from the distal parts of nerves showed that the number of axons with myelin was higher in the experimental group than in the control group, with a statistically significant difference. Histologic sections obtained from the nerve repair line demonstrated that extraneural and intraneural fibrosis was significantly lower in the experimental group. It was concluded that HA-CMC membrane had a favorable effect on nerve regeneration, as well as extraneural scar formation, encouraging the clinical application of HA-CMC following nerve injuries.[29]
          [30]
          [31]
          [32]
          [33] 


      

KEYWORD

Nerve repair - nerve regeneration - hyaluronic acid - carboxymethylcellulose






REFERENCES 


	
[bookmark: R-1]1 
              Brown P W. 
              Factors influencing the success of the surgical repair of peripheral nerves. 
              Surg Clin North Am . 
              1972; 
              52 
              1137-1155 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-2]2 Daniel R K, Terzis J K. Structure and function of the peripheral nerves. In: Daniel RK  
Terzis JK (eds): Reconstructive Microsurgery. Boston: Little,Brown Company 1977 



Google Scholar





	
[bookmark: R-3]3 
              Levi-Montalcini R. 
              The NGF: thirty-five years later. 
              EMBO . 
              1987; 
              6 
              1145-1154 
            





PubMedGoogle Scholar





	
[bookmark: R-4]4 
              Distefano P S, Friedman B, Radziejewski C. 
              The neurotrophins BDNF, NT-3, and NGF display distinct patterns of retrograde axonal transport in peripheral and central neurons. 
              Neuron . 
              1992; 
              8 
              983-993 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-5]5 
              Rich K M, Alexander T D, Pryor J C, Hollowel J P. 
              NGF enhances regeneration through silicon chambers. 
              Exper Neurology . 
              1989; 
              105 
              162-170 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-6]6 
              Hollowell J P, Villadiego A, Rich K M. 
              Sciatic nerve regeneration across gaps within silicon chambers: long term effects of NGF and consideration of axonal branching. 
              Exper Neurology . 
              1990; 
              110 
              45-51 
            





PubMedGoogle Scholar





	
[bookmark: R-7]7 
              Gu X, Thomas P K, King R HM. 
              Chemotrophism in nerve regeneration studied in tissue culture. 
              J Anat . 
              1995; 
              186 
              153-163 
            





PubMedGoogle Scholar





	
[bookmark: R-8]8 
              Lewin S L, Utley D S, Chenget A N. 
              Smultaneous treatment with BDNF and CTNF after peripheral nerve transection and repair enhances rate of functional recovery compared with BDNF treatment alone. 
              Laryngoscope . 
              1997; 
              107 
              992-999 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-9]9 
              Newmann J P, Verity A N, Hawatmeh S. 
              CNTF enhances peripheral nerve regeneration. 
              Head Neck Surg . 
              1996; 
              122 
              399-403 
            





PubMedGoogle Scholar





	
[bookmark: R-10]10 
              Dong Z, Brennan A, Liu N. 
              New differentiation factor is a neuronoglial signal and regulates survival, proliferations and maturation of Schwann cell precursors. 
              Neuron . 
              1995; 
              15 
              585-596 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-11]11 
              Sondell M, Lundborg G, Kanje M. 
              VEGF has neurotrophic activity and stimulates axonal outgrowth, enhancing nerve survival and Schwann cell proliferation in the peripheral nervous system. 
              J Neurosci . 
              1999; 
              19 
              5731-5740 
            





PubMedGoogle Scholar





	
[bookmark: R-12]12 
              Hansson H A, Dahlin L B, Danielsen N. 
              Evidence indicating trophic importance of IGF-I in regenerating peripheral nerves. 
              Acta Physiol Scand . 
              1986; 
              126 
              609-614 
            





PubMedGoogle Scholar





	
[bookmark: R-13]13 
              Wong J F, Mattox D E. 
              Experimental nerve regeneration. 
              Otolaryngol Clin North Am . 
              1991; 
              24 
              739-752 
            





PubMedGoogle Scholar





	
[bookmark: R-14]14 
              Starkweather R J, Neviaser R J, Adams J P, Parsons DP: The effect of devascularisation on the regeneration of lacerated peripheral nerves: an experimental study. 
              J Hand Surg . 
              1978; 
              3 
              163-167 
            





PubMedGoogle Scholar





	
[bookmark: R-15]15 Mackinnon S E, Dellon A L. Surgery of the Peripheral Nerve.  
NY: Thieme Medical Publishers 1988 



Google Scholar





	
[bookmark: R-16]16 
              Weigel P H, Fuller G M, LeBoeuf R D. 
              A model for the role of hyaluronic acid and fibrin in the early events during the inflammatory response and wound healing. 
              J Theor Biol . 
              1986; 
              11 
              219-235 
            





PubMedGoogle Scholar





	
[bookmark: R-17]17 
              Seckel B R, Jones D, Hekimian K J. 
              Hyaluronic acid through a new injectable nerve guide delivery system enhances peripheral nerve regeneration in the rat. 
              J Neurosci Res . 
              1995; 
              40 
              318-324 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-18]18 Hay W, Mueller P. Intraabdominal adhesions.  In: White N, More J (eds): Current Techniques in Equine Surgery and Lameness, 2nd ed.  Philedelphia: WB Saunders Co  1997: 307-310 



Google Scholar





	
[bookmark: R-19]19 
              Isk S, Öztürk S, Gürses S. 
              Prevention of restrictive adhesions in primary tendon repair by HA-membrane: experimental research in chickens. 
              Br J Plast Surg . 
              1999; 
              52 
              373-379 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-20]20 
              Burns J W, Skinner K, Burgess L. 
              A hyaluronate based gel for the prevention of surgical adhesions: evaluation in two animal species. 
              Fertil Steril . 
              1996; 
              66 
              814-821 
            





PubMedGoogle Scholar





	
[bookmark: R-21]21 
              Hiro D, Ito A, Matsutaka, Mori Y. 
              Hyaluronic acid is an endogenous inducer of interleukin-1 production by human monocytes and rabbit macrophages. 
              Biochem Biophys Res Commun . 
              1986; 
              140 
              715-722 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-22]22 
              Goldberg R L, Toole B P. 
              Hyaluronate inhibition of cell proliferation. 
              Arthritis Rheum . 
              1987; 
              30 
              769-778 
            





PubMedGoogle Scholar





	
[bookmark: R-23]23 
              Mohammed J A, Warnke P H, Pan Y C, Shenaq S. 
              Increased axonal regeneration through a biodegradable amnionic tube nerve conduit: effect of local delivery and incorporation of NGF/hyaluronic acid media. 
              Ann Plast Surg . 
              2000; 
              44 
              59-64 
            





PubMedGoogle Scholar





	
[bookmark: R-24]24 
              Wang K K, Nemeth I R, Seckel B R. 
              Hyaluronic acid enhances peripheral nerve regeneration in vivo. 
              Microsurgery . 
              1998; 
              8 
              270-275 
            





PubMedGoogle Scholar





	
[bookmark: R-25]25 
              Becker J, Dayton M, Fazio V. 
              Prevention of postoperative abdominal adhesions by sodium hyaluronate-based bioresorbable membrane: a prospective, randomized, double-blind multicenter study. 
              J Am Coll Surg . 
              1996; 
              183 
              297-305 
            





PubMedGoogle Scholar





	
[bookmark: R-26]26 
              Kivalo M, Raitta C. 
              The effect of sodium-hyaluronate on scar tissue formation under a subconjuctival silicone implant in the rabbit. 
              Acta Ophtalmologica . 
              1991; 
              69 
              672-679 
            





PubMedGoogle Scholar





	
[bookmark: R-27]27 
              Mitchell J, Lee R, Neya K. 
              Reduction in experimental pericardial adhesions using acid bioabsorbable membrane. 
              Eur J Cardiothorac Surg . 
              1994; 
              8 
              149-152 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-28]28 
              Skinner K, Colt M, Carver R. 
              The evaluation of HALF bioabsorbable membrane for the prevention of postsurgical adhesion formation in two animal models. 
              Am Fertil Soc . 
              1992; 
              79(suppl) 
              63-64 
            





PubMedGoogle Scholar





	
[bookmark: R-29]29 
              Brown P W. 
              Factors influencing the success of the surgical repair of peripheral nerves. 
              Surg Clin North Am . 
              1972; 
              52 
              1137-1155 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-30]30 
              Lindsday W K, Walker F G, Farmer A W. 
              Traumatic peripheral nerve injuries in children. 
               Plast Reconstr Surg . 
              1962; 
              30 
              462 
            





PubMedGoogle Scholar





	
[bookmark: R-31]31 
              Schut L. 
               Nerve injuries in children. 
               Sur Clin North Am . 
              1972; 
              53 
              1307 
            





PubMedGoogle Scholar





	
[bookmark: R-32]32 
              Souttar H S. 
               Nerve injuries in children. 
               Br Med J . 
              1945; 
              2 
              349 
            





PubMedGoogle Scholar





	
[bookmark: R-33]33 
              Weiss P, Taylor A C. 
              Impairment of growth and myelinization in regeneration nerve fibers subjected to constriction. 
               Proc Soc Exp Biol . 
              1944; 
              55 
              77 
            





PubMedGoogle Scholar
























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 50.19.159.160
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  