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Abstract



            
Background When mobilizing free flaps, postoperative monitoring of perfusion is crucial to detect ischemia. Continuous monitoring may be feasible by applying a combination of tissue spectrophotometry and laser Doppler flowmetry (oxygen-2-see [O2C]).



            
Material and Methods On 10 pigs, two symmetrical myocutaneous flaps were mobilized on each side of the abdomen based on the deep inferior epigastric vessels. Flaps were randomized to clamp either the artery or the vein and measurements using O2C were performed before, during, and after the intervention yielding information on blood flow, saturation (sat), and relative tissue hemoglobin (rHgb) concentration.



            
Results Baseline values were similar in all groups. Introduction of ischemia caused a rapid decline in arterial ischemic flaps which all reached threshold levels in 3 minutes, whereas that was only the case for three of six venous ischemic flaps. Venous clamping resulted in a decline in sat, while the response to arterial clamping was an initial decline followed by an increase in sat. In all arterial ischemic flaps, rHgb concentration either decreased or remained at baseline levels but increased in all venous ischemic flaps. The median time to a 30% rise was 1 minute at an 8-mm depth. The rate of decreasing flow along with the rHgb measurements made it possible to distinguish the arterial ischemia (AI) from the venous ischemia (VI) within the first few minutes.



            
Conclusion In this animal experimental model, O2C measurements of blood flow reliably detected ischemia. By adding information about rHgb, it was possible to distinguish between AI and VI.






        
[bookmark: N10AFF]
Keywords

free flap - 
monitoring - 
O2C
      




 

[bookmark: ]

[bookmark: N113C0]
	
References


	
[bookmark: JR170002-1]1 

Chen KT, 


Mardini S, 


Chuang DC. 

, et al.  Timing of presentation of the first signs of vascular compromise dictates the salvage outcome of free flap transfers. Plast Reconstr Surg 2007; 120 (01) 187-195 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-2]2 

Chang EI, 


Carlsen BT, 


Festekjian JH, 


Da Lio AL, 


Crisera CA. 

Salvage rates of compromised free flap breast reconstruction after recurrent thrombosis. Ann Plast Surg 2013; 71 (01) 68-71 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-3]3 

Kroll SS, 


Schusterman MA, 


Reece GP. 

, et al.  Choice of flap and incidence of free flap success. Plast Reconstr Surg 1996; 98 (03) 459-463 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-4]4 

Harashina T. 

Analysis of 200 free flaps. Br J Plast Surg 1988; 41 (01) 33-36 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-5]5 

Poder TG, 


Fortier PH. 

Implantable Doppler in monitoring free flaps: a cost-effectiveness analysis based on a systematic review of the literature. Eur Ann Otorhinolaryngol Head Neck Dis 2013; 130 (02) 79-85 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-6]6 

Bui DT, 


Cordeiro PG, 


Hu QY, 


Disa JJ, 


Pusic A, 


Mehrara BJ. 

Free flap reexploration: indications, treatment, and outcomes in 1193 free flaps. Plast Reconstr Surg 2007; 119 (07) 2092-2100 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-7]7 

Vijan SS, 


Tran VN. 

Microvascular breast reconstruction pedicle thrombosis: how long can we wait?. Microsurgery 2007; 27 (06) 544-547 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-8]8 

Hjortdal VE, 


Awwad AM, 


Gottrup F, 


Kirkegaard L, 


Gellett S. 

Tissue oxygen tension measurement for monitoring musculocutaneous and cutaneous flaps. Scand J Plast Reconstr Surg Hand Surg 1990; 24 (01) 27-30 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-9]9 

Smit JM, 


Zeebregts CJ, 


Acosta R, 


Werker PM. 

Advancements in free flap monitoring in the last decade: a critical review. Plast Reconstr Surg 2010; 125 (01) 177-185 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-10]10 

Jonas R, 


Schaal T, 


Krimmel M, 


Gülicher D, 


Reinert S, 


Hoffmann J. 

Monitoring in microvascular tissue transfer by measurement of oxygen partial pressure: four years experience with 125 microsurgical transplants. J Craniomaxillofac Surg 2013; 41 (04) 303-309 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-11]11 

Chubb D, 


Rozen WM, 


Ashton MW. 

Results of monitoring fasciocutaneous, myocutaneous, osteocutaneous and perforator flaps: 4-year experience with 166 cases. Int J Oral Maxillofac Surg 2010; 39 (07) 742-743 , author reply 743 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-12]12 

Hölzle F, 


Loeffelbein DJ, 


Nolte D, 


Wolff KD. 

Free flap monitoring using simultaneous non-invasive laser Doppler flowmetry and tissue spectrophotometry. J Craniomaxillofac Surg 2006; 34 (01) 25-33 





PubMedGoogle Scholar





	
[bookmark: BR170002-13]13 

Rabe-Hesketh S, 


Skrondal A. 

Multilevel and Longitudinal Modeling Using Stata, Volume l: Continous responses, 3rd ed. College Station, TX: Stata Press; 2012 





Google Scholar





	
[bookmark: JR170002-14]14 

Yuen JC, 


Feng Z. 

Distinguishing laser Doppler flowmetric responses between arterial and venous obstructions in flaps. J Reconstr Microsurg 2000; 16 (08) 629-635 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR170002-15]15 

Yuen JC, 


Feng Z. 

Monitoring free flaps using the laser Doppler flowmeter: five-year experience. Plast Reconstr Surg 2000; 105 (01) 55-61 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-16]16 

Hjortdal VE, 


Hauge E, 


Hansen ES. 

Differential effects of venous stasis and arterial insufficiency on tissue oxygenation in myocutaneous island flaps: an experimental study in pigs. Plast Reconstr Surg 1992; 89 (03) 521-529 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-17]17 

Koolen PG, 


Vargas CR, 


Ho OA. 

, et al.  Does increased experience with tissue oximetry monitoring in microsurgical breast reconstruction lead to decreased flap loss? The learning effect. Plast Reconstr Surg 2016; 137 (04) 1093-1101 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-18]18 

Ricci JA, 


Vargas CR, 


Lin SJ, 


Tobias AM, 


Taghinia AH, 


Lee BT. 

A novel free flap monitoring system using tissue oximetry with text message a lerts. J Reconstr Microsurg 2016; 32 (05) 415-420 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR170002-19]19 

Nguyen JT, 


Lin SJ, 


Tobias AM. 

, et al.  A novel pilot study using spatial frequency domain imaging to assess oxygenation of perforator flaps during reconstructive breast surgery. Ann Plast Surg 2013; 71 (03) 308-315 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170002-20]20 

Vargas CR, 


Nguyen JT, 


Ashitate Y. 

, et al.  Intraoperative hemifacial composite flap perfusion assessment using spatial frequency domain imaging: a pilot study in preparation for facial transplantation. Ann Plast Surg 2016; 76 (02) 249-255 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.230.173.4
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  