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Abstract



          
Background Limb salvage in the setting of extremity osteomyelitis, though previously dependent on amputation, has been markedly improved through the application of free tissue flaps. Concern exists as to the utility of the fasciocutaneous flap to combat infection verses the traditional muscle flap. Prior studies have shown success with fasciocutaneous flaps in these patients, but given the small series, the choice remains controversial. The goal of this article was to determine if there is statistical evidence for flap choice in the setting of extremity osteomyelitis.



          
Methods A systematic review utilizing Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines was completed of the current literature pertaining to the treatment of extremity osteomyelitis and flap reconstruction within the MedLine and PubMed databases. Six hundred forty-six studies were reviewed and ultimately 31 were included in the final analysis.



          
Results Eight hundred seventy-eight flap reconstructions were identified. Of the 588 muscle flaps, 7.8% (n = 46) had recurrence of osteomyelitis after an average of 36.1 (8.0–111.6) months follow-up. There were seven cases (4.3%) of osteomyelitis recurrence in the 163 fasciocutaneous flap group after an average of 29.8 (18.2–44.6) months follow-up (p = 0.165). Secondary outcomes such as flap loss, hematomas, and infection were analyzed without statistically significant differences between the muscle and fasciocutaneous flap groups.



          
Conclusion Selection of flap type is less important than adequate debridement, appropriate antibiotic selection, and sufficient duration of treatment. This study demonstrates that within the literature, fasciocutaneous flaps have a lower recurrence rate of osteomyelitis compared with muscle flaps. As such, fasciocutaneous flaps are appropriate for reconstruction and treatment of extremity osteomyelitis.




        
[bookmark: N10A14]
Keywords

muscle flap - 
fasciocutaneous flap - 
osteomyelitis - 
extremities
      




 

[bookmark: ]

[bookmark: N11C9A]
	
References


	
[bookmark: JR190002-1]1 

Arnold PG, 


Yugueros P, 


Hanssen AD. 

Muscle flaps in osteomyelitis of the lower extremity: a 20-year account. Plast Reconstr Surg 1999; 104 (01) 107-110 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-2]2 

Mathes SJ, 


Alpert BS, 


Chang N. 

Use of the muscle flap in chronic osteomyelitis: experimental and clinical correlation. Plast Reconstr Surg 1982; 69 (05) 815-829 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-3]3 

Zweifel-Schlatter M, 


Haug M, 


Schaefer DJ, 


Wolfinger E, 


Ochsner P, 


Pierer G. 

Free fasciocutaneous flaps in the treatment of chronic osteomyelitis of the tibia: a retrospective study. J Reconstr Microsurg 2006; 22 (01) 41-47 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR190002-4]4 

Ong YS, 


Levin LS. 

Lower limb salvage in trauma. Plast Reconstr Surg 2010; 125 (02) 582-588 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-5]5 

Diamond S, 


Seth AK, 


Chattha AS, 


Iorio ML. 

Outcomes of subfascial, suprafascial, and super-thin anterolateral thigh flaps: tailoring thickness without added morbidity. J Reconstr Microsurg 2018; 34 (03) 176-184 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR190002-6]6 

Seth AK, 


Iorio ML. 

Super-thin and suprafascial anterolateral thigh perforator flaps for extremity reconstruction. J Reconstr Microsurg 2017; 33 (07) 466-473 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR190002-7]7 

Paro J, 


Chiou G, 


Sen SK. 

Comparing muscle and fasciocutaneous free flaps in lower extremity reconstruction--does it matter?. Ann Plast Surg 2016; 76 (Suppl. 03) S213-S215 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-8]8 

Anthony JP, 


Mathes SJ, 


Alpert BS. 

The muscle flap in the treatment of chronic lower extremity osteomyelitis: results in patients over 5 years after treatment. Plast Reconstr Surg 1991; 88 (02) 311-318 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-9]9 

Buono P, 


Castus P, 


Dubois-Ferrière V. 

, et al.  Muscular versus non-muscular free flaps for soft tissue coverage of chronic tibial osteomyelitis. World J Plast Surg 2018; 7 (03) 294-300 





PubMedGoogle Scholar





	
[bookmark: JR190002-10]10 

Christiano RA, 


Bos KE. 

Management of chronic osteomyelitis of the lower extremity. Neth J Surg 1988; 40 (03) 76-79 





PubMedGoogle Scholar





	
[bookmark: JR190002-11]11 

Eisenschenk A, 


Kern O, 


Lehnert M, 


Weber U. 

Free vascularized muscle flap transplantation in the treatment of chronic osteomyelitis. Chir Organi Mov 1994; 79 (02) 139-146 





PubMedGoogle Scholar





	
[bookmark: JR190002-12]12 

Fitzgerald Jr RH, 


Ruttle PE, 


Arnold PG, 


Kelly PJ, 


Irons GB. 

Local muscle flaps in the treatment of chronic osteomyelitis. J Bone Joint Surg Am 1985; 67 (02) 175-185 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-13]13 

Lê Thua TH, 


Boeckx WD, 


Zirak C, 


De Mey A. 

Free intra-osseous muscle transfer for treatment of chronic osteomyelitis. J Plast Surg Hand Surg 2015; 49 (05) 306-310 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-14]14 

Gayle LB, 


Lineaweaver WC, 


Oliva A. 

, et al.  Treatment of chronic osteomyelitis of the lower extremities with debridement and microvascular muscle transfer. Clin Plast Surg 1992; 19 (04) 895-903 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-15]15 

Ghods M, 


Grabs R, 


Kersten C, 


Chatzopoulos PP, 


Geomelas M. 

A modified free muscle transfer technique to effectively treat chronic and persistent calcaneal osteomyelitis. Ann Plast Surg 2012; 68 (06) 599-605 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-16]16 

Gokalp MA, 


Guner S, 


Ceylan MF, 


Doğan A, 


Sebik A. 

Results of treatment of chronic osteomyelitis by “gutter procedure and muscle flap transposition operation”. Eur J Orthop Surg Traumatol 2014; 24 (03) 415-419 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-17]17 

Gonzalez MH, 


Weinzweig N. 

Muscle flaps in the treatment of osteomyelitis of the lower extremity. J Trauma 2005; 58 (05) 1019-1023 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-18]18 

Hong JPJ, 


Goh TLH, 


Choi DH, 


Kim JJ, 


Suh HS. 

The efficacy of perforator flaps in the treatment of chronic osteomyelitis. Plast Reconstr Surg 2017; 140 (01) 179-188 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-19]19 

May Jr JW, 


Gallico III GG, 


Lukash FN. 

Microvascular transfer of free tissue for closure of bone wounds of the distal lower extremity. N Engl J Med 1982; 306 (05) 253-257 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-20]20 

James ET, 


Gruss JS. 

Closure of osteomyelitic and traumatic defects of the leg by muscle and musculocutaneous flaps. J Trauma 1983; 23 (05) 411-419 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-21]21 

Kuokkanen HO, 


Tukiainen EJ, 


Asko-Seljavaara S. 

Radical excision and reconstruction of chronic tibial osteomyelitis with microvascular muscle flaps. Orthopedics 2002; 25 (02) 137-140 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-22]22 

Loréa P, 


Vercruysse N, 


Coessens BC. 

Use of gracilis muscle free flap for reconstruction of chronic osteomyelitis of foot and ankle. Acta Orthop Belg 2001; 67 (03) 267-273 





PubMedGoogle Scholar





	
[bookmark: JR190002-23]23 

Musharafieh R, 


Osmani O, 


Musharafieh U, 


Saghieh S, 


Atiyeh B. 

Efficacy of microsurgical free-tissue transfer in chronic osteomyelitis of the leg and foot: review of 22 cases. J Reconstr Microsurg 1999; 15 (04) 239-244 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR190002-24]24 

Musharafieh R, 


Macari G, 


Hayek S, 


Elhassan B, 


Atiyeh B. 

Rectus abdominis free-tissue transfer in lower extremity reconstruction: review of 40 cases. J Reconstr Microsurg 2000; 16 (05) 341-345 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR190002-25]25 

Necmioglu S, 


Askar I, 


Lök V, 


Subasi M. 

Use of the vastus lateralis muscle flap with a grooving procedure in the surgical treatment of chronic osteomyelitis of the femur. Ann Plast Surg 2004; 53 (06) 570-576 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-26]26 

Ortak T, 


Ozdemir R, 


Ulusoy MG. 

, et al.  Reconstruction of heel defects with a proximally based abductor hallucis muscle flap. J Foot Ankle Surg 2005; 44 (04) 265-270 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-27]27 

Reath DB, 


Taylor JW. 

Free rectus abdominis muscle flap: advantages in lower extremity reconstruction. South Med J 1989; 82 (09) 1143-1146 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-28]28 

Ruttle PE, 


Kelly PJ, 


Arnold PG, 


Irons GB, 


Fitzgerald Jr RH. 

Chronic osteomyelitis treated with a muscle flap. Orthop Clin North Am 1984; 15 (03) 451-459 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-29]29 

Torres LR, 


Paganelli PM, 


Dos Santos RP, 


Targa WH, 


Fernandes TD, 


Mattar R. 

Extensor digitorum brevis flap on the treatment of lower limb injuries. Acta Ortop Bras 2014; 22 (02) 86-89 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-30]30 

Xu XY, 


Zhu Y, 


Liu JH. 

Treatment of calcaneal osteomyelitis with free serratus anterior muscle flap transfer. Foot Ankle Int 2009; 30 (11) 1088-1093 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-31]31 

Hong JP, 


Shin HW, 


Kim JJ, 


Wei FC, 


Chung YK. 

The use of anterolateral thigh perforator flaps in chronic osteomyelitis of the lower extremity. Plast Reconstr Surg 2005; 115 (01) 142-147 





PubMedGoogle Scholar





	
[bookmark: JR190002-32]32 

Ignatiadis IA, 


Tsiampa VA, 


Galanakos SP. 

, et al.  The reverse sural fasciocutaneous flap for the treatment of traumatic, infectious or diabetic foot and ankle wounds: A retrospective review of 16 patients. Diabet Foot Ankle 2011; 2: 2 





PubMedGoogle Scholar





	
[bookmark: JR190002-33]33 

Khan MA, 


Jose RM, 


Taylor C, 


Ahmed W, 


Prinsloo D. 

Free radial forearm fasciocutaneous flap in the treatment of distal third tibial osteomyelitis. Ann Plast Surg 2012; 68 (01) 58-61 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-34]34 

Franken JM, 


Hupkens P, 


Spauwen PH. 

The treatment of soft-tissue defects of the lower leg after a traumatic open tibial fracture. Eur J Plast Surg 2010; 33 (03) 129-133 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190002-35]35 

Tu YK, 


Yen CY, 


Ma CH. 

, et al.  Soft-tissue injury management and flap reconstruction for mangled lower extremities. Injury 2008; 39 (Suppl. 04) 75-95 





PubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.221.10.121
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  