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Abstract



            
Objectives The aim of this study was to compare the compressive effect between preloaded position screws and lag screws in fracture fixation.



            
Methods Pairs of semi-cylindrical bone fragments were created on a porcine rib model to simulate fractured bones. The compressive forces of fracture fixation generated by preloaded position screws (P group) and conventional lag screws (L group) were recorded by a film stress sensor. In the P group, a pair of Angus bone holding forceps was used to compress the interfragmentary interface until reaching the preloading force of 1.3 MPa. Similar preloading procedure was applied on lag screw fixations to explore its potential of additional compressive force.



            
Results With 1.3 MPa preloading force and 0.2 Nm screw insertion torque force, the interfragmentary compressive force of P group was similar to that of L group. When the insertion torque force was increased to 0.4 Nm, all screws in the L group failed due to thread stripping. When screws in the P group were installed under 0.4 Nm torque and in the L group under 0.2 Nm torque, the P group generated significantly greater compressive force. With preloading device applied on lag screw installation, it did not further increase the interfragmentary compressive force.



            
Clinical Significance Compared with lag screws, preloaded position screws tolerated greater torque in screw installation and provided greater interfragmentary compressive force. The study suggests the applicability of preloaded position screws in fracture fixation requiring interfragmentary compression.






        
[bookmark: N108F0]
Keywords

preloaded stress - 
interfragmentary compression - 
position screw - 
lag screw - 
biomechanical
      

[bookmark: FN170141-1]
        

* Both authors contributed equally to this work.

      





 

[bookmark: ]

[bookmark: N10A9A]
	
References


	
[bookmark: JR170141-1]1 

Denny HR. 

Condylar fractures of the humerus in the dog; a review of 133 cases. J Small Anim Pract 1983; 24 (04) 185-197 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170141-2]2 

Cook JL, 


Tomlinson JL, 


Reed AL. 

Fluoroscopically guided closed reduction and internal fixation of fractures of the lateral portion of the humeral condyle: prospective clinical study of the technique and results in ten dogs. Vet Surg 1999; 28 (05) 315-321 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170141-3]3 

Gordon WJ, 


Besancon MF, 


Conzemius MG. 

, et al.  Frequency of post-traumatic osteoarthritis in dogs after repair of a humeral condylar fracture. Vet Comp Orthop Traumatol 2003; 16 (01) 1-5 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: BR170141-4]4 

Johnston SA, 


von Pfeil DJF, 


Déjardin LM. 

, et al.  Internal fracture fixation.  In:  

Tobias KM, 


Johnston SA. 

, eds.  Veterinary Surgery: Small Animal. Elsevier Saunders; 2012: 576-607 





Google Scholar





	
[bookmark: JR170141-5]5 

Morshead D, 


Stambaugh JE. 

Kirschner wire fixation of lateral humeral condylar fractures in small dogs. Vet Surg 1984; 13: 1-5 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170141-6]6 

Cinti F, 


Pisani G, 


Vezzoni L, 


Peirone B, 


Vezzoni A. 

Kirschner wire fixation of Salter-Harris type IV fracture of the lateral aspect of the humeral condyle in growing dogs. A retrospective study of 35 fractures. Vet Comp Orthop Traumatol 2017; 30 (01) 62-68 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR170141-7]7 

Guille AE, 


Lewis DD, 


Anderson TP. 

, et al.  Evaluation of surgical repair of humeral condylar fractures using self-compressing Orthofix pins in 23 dogs. Vet Surg 2004; 33 (04) 314-322 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170141-8]8 

Vida JT, 


Pooya H, 


Vasseur PB, 


Garcia TC, 


Schulz K, 


Stover SM. 

Biomechanical comparison of Orthofix pins and cortical bone screws in a canine humeral condylar fracture model. Vet Surg 2005; 34 (05) 491-498 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170141-9]9 

Uhthoff HK, 


Poitras P, 


Backman DS. 

Internal plate fixation of fractures: short history and recent developments. J Orthop Sci 2006; 11 (02) 118-126 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170141-10]10 

Bardet JF, 


Hohn RB, 


Rudy RL. 

, et al.  Fractures of the humerus in dogs and cats a retrospective study of 130 cases. Vet Surg 1983; 12: 73-77 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170141-11]11 

Perry KL, 


Bruce M, 


Woods S, 


Davies C, 


Heaps LA, 


Arthurs GI. 

Effect of fixation method on postoperative complication rates after surgical stabilization of lateral humeral condylar fractures in dogs. Vet Surg 2015; 44 (02) 246-255 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170141-12]12 

Sharma JC, 


Arora A, 


Mathur NC, 


Gupta SP, 


Biyani A, 


Mathur R. 

Lateral condylar fractures of the humerus in children: fixation with partially threaded 4.0-mm AO cancellous screws. J Trauma 1995; 39 (06) 1129-1133 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170141-13]13 

Ricci WM, 


Tornetta P, 


Borrelli Jr J. 

Lag screw fixation of medial malleolar fractures: a biomechanical, radiographic, and clinical comparison of unicortical partially threaded lag screws and bicortical fully threaded lag screws. J Orthop Trauma 2012; 26 (10) 602-606 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR170141-14]14 

DeCamp CE, 


Johnston SA, 


Dejardin LM, 


Schaefer SL. 

Fractures of the humerus.  In:  Brinker, Piermattei and Flo's Handbook of Small Animal Orthopedics and Fracture Repair. St. Louis, MO: Elsevier Saunders; 2016: 298-326 





CrossrefGoogle Scholar





	
[bookmark: BR170141-15]15 

Langley-Hobbs SJ. 

Fractures of the humerus.  In:  

Tobias KM, 


Johnston SA. 

, eds.  Veterinary Surgery: Small Animal. St. Louis, MO: Elsevier Saunders; 2012: 709-723 





Google Scholar





	
[bookmark: JR170141-16]16 

Daubs BM, 


McLaughlin RM, 


Silverman E, 


Rizon J. 

Evaluation of compression generated by self compressing Orthofix bone pins and lag screws in simulated lateral humeral condylar fractures. Vet Comp Orthop Traumatol 2007; 20 (03) 175-179 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR170141-17]17 

Rose KM, 


Nelson CM, 


Ogden AL. 

, et al.  The relationship between insertional torque and pullout strength of surgical screws. Tech Orthop 2016; 31 (02) 137-139 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170141-18]18 

Cleek TM, 


Reynolds KJ, 


Hearn TC. 

Effect of screw torque level on cortical bone pullout strength. J Orthop Trauma 2007; 21 (02) 117-123 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170141-19]19 

Seebeck J, 


Goldhahn J, 


Morlock MM, 


Schneider E. 

Mechanical behavior of screws in normal and osteoporotic bone. Osteoporos Int 2005; 16 (Suppl. 02) S107-S111 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.238.87.194
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  