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Abstract


Patellar fractures are characterized by injuries to the extensor and typically require surgical fixation. Among the methods used for fixation, the most common is the modified AO tension-band wiring technique. However, using this technique, implant migration occurs due to the lack of connections between the K-wires and the tension-band wire, which causes irritation and reduces fracture stability. Recently, new methods for tension-band wiring have been developed in which tension bands lock the K-wires through an attached “ring” to prevent migration. The purpose of this study was to compare the clinical outcomes when either the conventional or novel technique was used for tension-band wiring. This was a retrospective study involving 48 patients who underwent tension-band wiring to correct a patellar fracture. Patients in group 1 (n = 23) were treated between December 2010 and February 2012 using conventional tension-band wiring, while patients in group 2 (n = 25) were treated between March 2012 and May 2014 using the novel ring pin method. Different surgeons performed the operations in the two groups, while all other conditions were consistent. The surgical outcomes were assessed according to the level of implant migration, irritation, and implant removal procedures. All patients in group 2 achieved a union of the patella, while two patients in group 1 did not. These two patients underwent partial patellectomy within 1 year of the initial surgery. Implant migration and removal were significantly more common among patients in group 1 (p = 0.0038 and 0.011, respectively), with the implant removal period being significantly shorter as well (p = 0.005). The novel ring pin method was superior to the conventional method in terms of preventing implant migration, removal, or other secondary operations for the correction of complications.




        
[bookmark: N10BD5]
Keywords

patella - 
fracture - 
tension-band wiring - 
implant - 
complication
      




 

[bookmark: ]

[bookmark: N11045]
	
References


	
[bookmark: JR160106oa-1]1 

            Kumar G, 
          

            Mereddy PK, 
          

            Hakkalamani S, 
          

            Donnachie NJ. 
          
Implant removal following surgical stabilization of patella fracture. Orthopedics 2010; 33 (05) 301-305 





PubMedGoogle Scholar





	
[bookmark: JR160106oa-2]2 

            Melvin JS, 
          

            Mehta S. 
          
Patellar fractures in adults. J Am Acad Orthop Surg 2011; 19 (04) 198-207 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR160106oa-3]3 

            Rüedi TP, 
          

            Murphy WM. 
          
AO Principles of Fracture Management. New York, NY: Thieme; 2000: 864-868 





Google Scholar





	
[bookmark: JR160106oa-4]4 

            Choi H-R, 
          

            Min K-D, 
          

            Choi S-W, 
          

            Lee B-I. 
          
Migration to the popliteal fossa of broken wires from a fixed patellar fracture. Knee 2008; 15 (06) 491-493 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-5]5 

            Biddau F, 
          

            Fioriti M, 
          

            Benelli G. 
          
Migration of a broken cerclage wire from the patella into the heart. A case report. J Bone Joint Surg Am 2006; 88 (09) 2057-2059 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-6]6 

            Petrie J, 
          

            Sassoon A, 
          

            Langford J. 
          
Complications of patellar fracture repair: treatment and results. J Knee Surg 2013; 26 (05) 309-312 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR160106oa-7]7 

            Wu CC, 
          

            Tai CL, 
          

            Chen WJ. 
          
Patellar tension band wiring: a revised technique. Arch Orthop Trauma Surg 2001; 121 (1–2): 12-16 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-8]8 

            Kinik H, 
          

            Us AK, 
          

            Mergen E. 
          
Self-locking tension band technique. A new perspective in tension band wiring. Arch Orthop Trauma Surg 1999; 119 (7–8): 432-434 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-9]9 

            Us AK, 
          

            Kinik H. 
          
Self locking tension band technique in transverse patellar fractures. Int Orthop 1996; 20 (06) 357-358 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-10]10 

            Kim MB, 
          

            Lee YH, 
          

            Shin WC, 
          

            Baek GH. 
          
Locked tension band wiring using ring pins for patellar fractures: a method of minimising implant migration. Arch Orthop Trauma Surg 2014; 134 (11) 1537-1543 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-11]11 

            Cramer KE, 
          

            Moed BR. 
          
Patellar Fractures: Contemporary Approach to Treatment. J Am Acad Orthop Surg 1997; 5 (06) 323-331 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-12]12 

            Gosal HS, 
          

            Singh P, 
          

            Field RE. 
          
Clinical experience of patellar fracture fixation using metal wire or non-absorbable polyester--a study of 37 cases. Injury 2001; 32 (02) 129-135 





PubMedGoogle Scholar





	
[bookmark: JR160106oa-13]13 

            Gardner MJ, 
          

            Griffith MH, 
          

            Lawrence BD, 
          

            Lorich DG. 
          
Complete exposure of the articular surface for fixation of patellar fractures. J Orthop Trauma 2005; 19 (02) 118-123 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-14]14 

            Smith ST, 
          

            Cramer KE, 
          

            Karges DE, 
          

            Watson JT, 
          

            Moed BR. 
          
Early complications in the operative treatment of patella fractures. J Orthop Trauma 1997; 11 (03) 183-187 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-15]15 

            Hoshino CM, 
          

            Tran W, 
          

            Tiberi JV. 
          
, et al.  Complications following tension-band fixation of patellar fractures with cannulated screws compared with Kirschner wires. J Bone Joint Surg Am 2013; 95 (07) 653-659 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-16]16 

            LeBrun CT, 
          

            Langford JR, 
          

            Sagi HC. 
          
Functional outcomes after operatively treated patella fractures. J Orthop Trauma 2012; 26 (07) 422-426 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-17]17 

            Tian Q-X, 
          

            Hai Y, 
          

            Du X-R. 
          
, et al.  Comparison of Tension-Band Wiring With the Cable Pin System in Patella Fractures: A Randomized Prospective Study. J Orthop Trauma 2015; 29 (12) e459-e463 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160106oa-18]18 

            Carpenter JE, 
          

            Kasman R, 
          

            Matthews LS. 
          
Fractures of the patella. Instr Course Lect 1994; 43: 97-108 





PubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.144.67.40
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  