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ABSTRACT

        
Flap edema can often compromise an otherwise successful lower-extremity microsurgical reconstruction. To train a flap toward maturity, various wrapping and dangling protocols have been described. Mixed tissue oxygenation of a myocutaneous free flap for lower-extremity reconstruction is examined as measured by ViOptix with wrapping and unwrapping during dangling at different postoperative time points. The results are compared with the nonaffected lower extremity and additional healthy controls. Upon dangling a reconstructed lower extremity, the tissue oximetry recording of a free flap descended rapidly until the leg was reelevated and then continued at this low level with a gradual return to the predangling baseline. The extent of this drop in tissue oxygenation depended upon positioning, and the length of time to reach its baseline upon reelevation decreased as flap matured postoperatively. In addition, wrapping of a reconstructed lower extremity also decreased the overall drop in tissue oxygenation level and the time to recovery while having no effect on the control. Results of this prospective study can lead to an increased understanding of free flap physiology in lower-extremity reconstruction and can further validate and refine our postoperative management strategies regarding dependency and edema control.


      

KEYWORDS

Tissue oximetry - lower-extremity trauma - free flap monitoring - dangling - wrapping






REFERENCES


	
[bookmark: R00117-1]1 
              Organek A J, Klebuc M J, Zuker R M. 
              Indications and outcomes of free tissue transfer to the lower extremity in children: review. 
              J Reconstr Microsurg. 
              2006; 
              22 
              173-181 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R00117-2]2 
              Parrett B M, Matros E, Pribaz J J, Orgill D P. 
              Lower extremity trauma: trends in the management of soft-tissue reconstruction of open tibia-fibula fractures. 
              Plast Reconstr Surg. 
              2006; 
              117 
              1315-1322 
              discussion 1323-1324 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00117-3]3 
              Rohde C, Howell B W, Buncke G M et al.. 
              A recommended protocol for the immediate postoperative care of lower extremity free-flap reconstructions. 
              J Reconstr Microsurg. 
              2009; 
              25 
              16 
            





PubMedGoogle Scholar





	
[bookmark: R00117-4]4 
              Xipoleas G, Levine E, Silver L, Koch R M, Taub P J. 
              A survey of microvascular protocols for lower extremity free tissue transfer II: postoperative care. 
              Ann Plast Surg. 
              2008; 
              61 
              280-284 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00117-5]5 
              Isenberg J S, Siegal A, Sherman R. 
              Quantitative evaluation of the effects of gravity and dependency on microvascular tissue transfer to the lower limb, with clinical applications. 
              J Reconstr Microsurg. 
              1997; 
              13 
              25-29 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R00117-6]6 
              Mao J M, Wright L, Elmandjra M. 
              Application of near-infrared spectroscopy in monitoring blood perfusion in digital replantation. 
              Proc SPIE. 
              2005; 
              5692 
              382-389 
            





PubMedGoogle Scholar





	
[bookmark: R00117-7]7 
              Severinghaus J W, Honda Y. 
              History of blood gas analysis. VII. Pulse oximetry. 
              J Clin Monit. 
              1987; 
              3 
              135-138 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00117-8]8 
              Starling E H. 
              On the absorption of fluids from the connective tissue spaces. 
              J Physiol. 
              1896; 
              19 
              312-326 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00117-9]9 
              Cherry G W, Myers M B, Ardran G, Ryan T J, Ryan T J. 
              The effects of gravity on delayed and transplanted delayed tubed flaps. 
              Plast Reconstr Surg. 
              1979; 
              64 
              156-162 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00117-10]10 
              Myers M B, Cherry G, Bombet R. 
              On the lack of any effect of gravity on the survival of tubed flaps. An experimental study in rabbits and pigs. 
              Plast Reconstr Surg. 
              1973; 
              51 
              428-431 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00117-11]11 
              Crandall C G, Shibasaki M, Yen T C. 
              Evidence that the human cutaneous venoarteriolar response is not mediated by adrenergic mechanisms. 
              J Physiol. 
              2002; 
              538(Pt 2) 
              599-605 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00117-12]12 
              Henriksen O. 
              Local sympathetic reflex mechanism in regulation of blood flow in human subcutaneous adipose tissue. 
              Acta Physiol Scand Suppl. 
              1977; 
              450 
              1-48 
            





PubMedGoogle Scholar





	
[bookmark: R00117-13]13 
              Keller A. 
              Noninvasive tissue oximetry for flap monitoring: an initial study. 
              J Reconstr Microsurg. 
              2007; 
              23 
              189-197 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R00117-14]14 
              Fujino T. 
              Contribution of the axial and perforator vasculature to circulation in flaps. 
              Plast Reconstr Surg. 
              1967; 
              39 
              125-137 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00117-15]15 
              Fukui A, Tamai S, Williams H B. 
              The importance of venous drainage in rat flaps: an experimental study. 
              J Reconstr Microsurg. 
              1989; 
              5 
              19-30 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R00117-16]16 
              Chow S P, Chen D Z, Gu Y D. 
              The significance of venous drainage in free flap transfer. 
              Plast Reconstr Surg. 
              1993; 
              91 
              713-715 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00117-17]17 
              Miles D A, Crosby N L, Clapson J B. 
              The role of the venous system in the abdominal flap of the rat. 
              Plast Reconstr Surg. 
              1997; 
              99 
              2030-2033 
            





CrossrefPubMedGoogle Scholar









[bookmark: SIG1]Lifei GuoM.D. Ph.D. F.A.C.S. 



Division of Plastic Surgery, Brigham and Women's Hospital




Harvard Medical School, 75 Francis Street, Boston, MA 02215




Email: lguo@partners.org
























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 52.91.103.49
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  