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Abstract

        

          
Objective The aim of this study was to report postoperative complications and long-term outcomes following transcondylar screw placement for humeral intracondylar fissure (HIF).

        

          
Study Design It was a retrospective single-centre case series. Medical records (2018–2022) were reviewed for dogs with HIF treated with transcondylar screw placement. Data collected included signalment, concurrent orthopaedic disease, partial or complete HIF, surgeon, surgical approach, surgical technique and implant type, transcondylar screw angulation, postoperative complications and outcomes. Long-term outcome was assessed with owner questionnaire, orthopaedic examination and follow-up radiography. Statistical analysis was performed to identify risk factors predisposing to a complication or a poor outcome.

        

          
Results Forty-seven dogs (57 elbows) met the inclusion criteria; long-term follow-up was available in 41 dogs (50 elbows). Minor and major medical complications were noted in seven and three elbows respectively. The total complication rate was 17.5%. Increasing age was significantly associated with a reduced risk of postoperative complications (p = 0.0051). No other risk factors were identified. A postoperative complication was not associated with a less than full outcome (p = 0.5698).

        

          
Conclusion Transcondylar screw placement for HIF is associated with a low complication rate and good outcome.

      


        
[bookmark: N10882]
Keywords

        humeral intracondylar fissure - 
        transcondylar screw - 
        complication - 
        outcome
      

[bookmark: N10CE9]
Authors' Contribution

[bookmark: FN23060064-3]
        
D.L. contributed to study design, data collection, data analysis, interpretation of results and manuscript writing. V.H. contributed to data collection, data analysis, interpretation of results and manuscript writing. S.R. contributed to study conception, study design, interpretation of results and manuscript writing. All authors approved the final manuscript.

      




      
[bookmark: N10CF6]
Supplementary Material

      
	
Supplementary Material



    








[bookmark: info]
Publication History

Received: 28 June 2023


Accepted: 17 November 2023


Article published online:
08 January 2024



© 2024. Thieme. All rights reserved.

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany




 

[bookmark: ]

[bookmark: N10D0D]
	
References


	
[bookmark: JR23060064-1]1 
          
            Butterworth SJ, 
          
          
            Innes JF. 
          
        Incomplete humeral condylar fractures in the dog. J Small Anim Pract 2001; 42 (08) 394-398 



Google Scholar





	
[bookmark: JR23060064-2]2 
          
            Marcellin-Little DJ, 
          
          
            DeYoung DJ, 
          
          
            Ferris KK, 
          
          
            Berry CM. 
          
        Incomplete ossification of the humeral condyle in spaniels. Vet Surg 1994; 23 (06) 475-487 



Google Scholar





	
[bookmark: JR23060064-3]3 
          
            Moores AP, 
          
          
            Agthe P, 
          
          
            Schaafsma IA. 
          
        Prevalence of incomplete ossification of the humeral condyle and other abnormalities of the elbow in English Springer Spaniels. Vet Comp Orthop Traumatol 2012; 25 (03) 211-216 



Google Scholar





	
[bookmark: JR23060064-4]4 
          
            Moores AP, 
          
          
            Moores AL. 
          
        The natural history of humeral intracondylar fissure: an observational study of 30 dogs. J Small Anim Pract 2017; 58 (06) 337-341 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-5]5 
          
            Moores AP. 
          
        Humeral intracondylar fissure in dogs. Vet Clin North Am Small Anim Pract 2021; 51 (02) 421-437 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-6]6 
          
            Chase D, 
          
          
            Sul R, 
          
          
            Solano M, 
          
          
            Calvo I, 
          
          
            Joslyn S, 
          
          
            Farrell M. 
          
        Short- and long-term outcome after transcondylar screw placement to treat humeral intracondylar fissure in dogs. Vet Surg 2019; 48 (03) 299-308 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-7]7 
          
            Robin D, 
          
          
            Marcellin-Little DJ. 
          
        Incomplete ossification of the humeral condyle in two Labrador retrievers. J Small Anim Pract 2001; 42 (05) 231-234 



Google Scholar





	
[bookmark: JR23060064-8]8 
          
            Gnudi G, 
          
          
            Martini FM, 
          
          
            Zanichelli S. 
          
          et al. 
        Incomplete humeral condylar fracture in two English Pointer dogs. Vet Comp Orthop Traumatol 2005; 18 (04) 243-245 



Google Scholar





	
[bookmark: OR23060064-9]9 
          
            Almeida M, 
          
          
            Yeadon R. 
          
        Humeral intracondylar fissure in a boxer breed dog.  Vet Rec Case Rep 2022;10(02): 





PubMedGoogle Scholar





	
[bookmark: JR23060064-10]10 
          
            Martin RB, 
          
          
            Crews L, 
          
          
            Saveraid T, 
          
          
            Conzemius MG. 
          
        Prevalence of incomplete ossification of the humeral condyle in the limb opposite humeral condylar fracture: 14 dogs. Vet Comp Orthop Traumatol 2010; 23 (03) 168-172 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR23060064-11]11 
          
            Farrell M, 
          
          
            Trevail T, 
          
          
            Marshall W, 
          
          
            Yeadon R, 
          
          
            Carmichael S. 
          
        Computed tomographic documentation of the natural progression of humeral intracondylar fissure in a cocker spaniel. Vet Surg 2011; 40 (08) 966-971 



Google Scholar





	
[bookmark: JR23060064-12]12 
          
            Witte PG, 
          
          
            Bush MA, 
          
          
            Scott HW. 
          
        Propagation of a partial incomplete ossification of the humeral condyle in an American cocker spaniel. J Small Anim Pract 2010; 51 (11) 591-593 



Google Scholar





	
[bookmark: JR23060064-13]13 
          
            Moores AP, 
          
          
            Tivers MS, 
          
          
            Grierson J. 
          
        Clinical assessment of a shaft screw for stabilization of the humeral condyle in dogs. Vet Comp Orthop Traumatol 2014; 27 (03) 179-185 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR23060064-14]14 
          
            Jenkins G, 
          
          
            Moores AP. 
          
        Medial epicondylar fissure fracture as a complication of transcondylar screw placement for the treatment of humeral intracondylar fissure. Vet Surg 2022; 51 (04) 600-610 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-15]15 
          
            Hattersley R, 
          
          
            McKee M, 
          
          
            O'Neill T. 
          
          et al. 
        Postoperative complications after surgical management of incomplete ossification of the humeral condyle in dogs. Vet Surg 2011; 40 (06) 728-733 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-16]16 
          
            Meyer-Lindenberg A, 
          
          
            Heinen V, 
          
          
            Fehr M, 
          
          
            Nolte I. 
          
        Incomplete ossification of the humeral condyle as the cause of lameness in dogs. Vet Comp Orthop Traumatol 2002; 15 (03) 187-194 



Google Scholar





	
[bookmark: JR23060064-17]17 
          
            Easter TG, 
          
          
            Bilmont A, 
          
          
            Pink J, 
          
          
            Oxley B. 
          
        Accuracy of three-dimensional printed patient-specific drill guides for treatment of canine humeral intracondylar fissure. Vet Surg 2020; 49 (02) 363-372 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-18]18 
          
            Carwardine D, 
          
          
            Burton NJ, 
          
          
            Knowles TG, 
          
          
            Barthelemy N, 
          
          
            Parsons KJ. 
          
        Outcomes, complications and risk factors following fluoroscopically guided transcondylar screw placement for humeral intracondylar fissure. J Small Anim Pract 2021; 62 (10) 895-902 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-19]19 
          
            McCarthy J, 
          
          
            Woods S, 
          
          
            Mosley JR. 
          
        Long-term outcome following management of canine humeral intracondylar fissure using a medial approach and a cannulated drill system. Vet Rec 2020; 186 (15) 490-497 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-20]20 
          
            Fitzpatrick N, 
          
          
            Smith TJ, 
          
          
            O'Riordan J, 
          
          
            Yeadon R. 
          
        Treatment of incomplete ossification of the humeral condyle with autogenous bone grafting techniques. Vet Surg 2009; 38 (02) 173-184 



Google Scholar





	
[bookmark: JR23060064-21]21 
          
            Walton MB, 
          
          
            Crystal E, 
          
          
            Morrison S. 
          
          et al. 
        A humeral intracondylar repair system for the management of humeral intracondylar fissure and humeral condylar fracture. J Small Anim Pract 2020; 61 (12) 757-765 



Google Scholar





	
[bookmark: JR23060064-22]22 
          
            Coggeshall JD, 
          
          
            Lewis DD, 
          
          
            Fitzpatrick N. 
          
          et al. 
        Biomechanical comparison of two implants for the stabilization of incomplete ossification of the humeral condyle lesions in dogs. Vet Surg 2014; 43 (01) 58-65 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-23]23 
          
            Charles EA, 
          
          
            Ness MG, 
          
          
            Yeadon R. 
          
        Failure mode of transcondylar screws used for treatment of incomplete ossification of the humeral condyle in 5 dogs. Vet Surg 2009; 38 (02) 185-191 



Google Scholar





	
[bookmark: JR23060064-24]24 
          
            Laupacis A, 
          
          
            Sackett DL, 
          
          
            Roberts RS. 
          
        An assessment of clinically useful measures of the consequences of treatment. N Engl J Med 1988; 318 (26) 1728-1733 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-25]25 
          
            Cook RJ, 
          
          
            Sackett DL. 
          
        The number needed to treat: a clinically useful measure of treatment effect. BMJ 1995; 310 (6977): 452-454 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-26]26 
          
            Sackett DL, 
          
          
            Deeks JJ, 
          
          
            Altman DG. 
          
        Down with odds ratios. Evid Based Med 1996; 1: 164-166 





PubMedGoogle Scholar





	
[bookmark: JR23060064-27]27 
          
            Altman DG. 
          
        Confidence intervals for the number needed to treat. BMJ 1998; 317 (7168): 1309-1312 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-28]28 
          
            Hutton JL. 
          
        Number needed to treat: properties and problems. J R Stat Soc Ser A Stat Soc 2000; 163: 403-419 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-29]29 
          
            Carrera I, 
          
          
            Hammond GJ, 
          
          
            Sullivan M. 
          
        Computed tomographic features of incomplete ossification of the canine humeral condyle. Vet Surg 2008; 37 (03) 226-231 



Google Scholar





	
[bookmark: JR23060064-30]30 
          
            Morgan ODE, 
          
          
            Reetz JA, 
          
          
            Brown DC, 
          
          
            Tucker SM, 
          
          
            Mayhew PD. 
          
        Complication rate, outcome, and risk factors associated with surgical repair of fractures of the lateral aspect of the humeral condyle in dogs. Vet Comp Orthop Traumatol 2008; 21 (05) 400-405 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR23060064-31]31 
          
            Cook JL, 
          
          
            Evans R, 
          
          
            Conzemius MG. 
          
          et al. 
        Proposed definitions and criteria for reporting time frame, outcome, and complications for clinical orthopedic studies in veterinary medicine. Vet Surg 2010; 39 (08) 905-908 



Google Scholar





	
[bookmark: JR23060064-32]32 
          
            Weese JS. 
          
        A review of post-operative infections in veterinary orthopaedic surgery. Vet Comp Orthop Traumatol 2008; 21 (02) 99-105 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR23060064-33]33 
          
            Radke H, 
          
          
            Joeris A, 
          
          
            Chen M. 
          
        Evidence-based evaluation of owner-reported outcome measures for canine orthopedic care - a COSMIN evaluation of 6 instruments. Vet Surg 2022; 51 (02) 244-253 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-34]34 
          
            Hayes GM, 
          
          
            Ramirez J, 
          
          
            Langley Hobbs SJ. 
          
        Use of the cumulative summation technique to quantitatively assess a surgical learning curve: canine total hip replacement. Vet Surg 2011; 40 (01) 1-5 





CrossrefPubMedGoogle Scholar





	
[bookmark: OR23060064-35]35 
          
            Carwardine D, 
          
          
            Mather A, 
          
          
            Schofield I. 
          
          et al. 
        Medial versus lateral transcondylar screw placement for canine humeral intracondylar fissures: a randomised clinical trial.  BVOA Proceedings  2022 





PubMedGoogle Scholar





	
[bookmark: JR23060064-36]36 
          
            Barnes DM, 
          
          
            Morris AP, 
          
          
            Anderson AA. 
          
        Defining a safe corridor for transcondylar screw insertion across the canine humeral condyle: a comparison of medial and lateral surgical approaches. Vet Surg 2014; 43 (08) 1020-1031 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-37]37 
          
            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: JR23060064-38]38 
          
            Välkki KJ, 
          
          
            Thomson KH, 
          
          
            Grönthal TSC. 
          
          et al. 
        Antimicrobial prophylaxis is considered sufficient to preserve an acceptable surgical site infection rate in clean orthopaedic and neurosurgeries in dogs. Acta Vet Scand 2020; 62 (01) 53 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-39]39 
          
            Husi B, 
          
          
            Overesch G, 
          
          
            Forterre F, 
          
          
            Rytz U. 
          
        Surgical site infection after 769 tibial plateau leveling osteotomies. Front Vet Sci 2023; 10: 1133813 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-40]40 
          
            Budsberg SC, 
          
          
            Torres BT, 
          
          
            Sandberg GS. 
          
        Efficacy of postoperative antibiotic use after tibial plateau leveling osteotomy in dogs: a systematic review. Vet Surg 2021; 50 (04) 729-739 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-41]41 
          
            de Jonge SW, 
          
          
            Boldingh QJJ, 
          
          
            Solomkin JS. 
          
          et al. 
        Effect of postoperative continuation of antibiotic prophylaxis on the incidence of surgical site infection: a systematic review and meta-analysis. Lancet Infect Dis 2020; 20 (10) 1182-1192 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-42]42 
          
            Smith MAJ, 
          
          
            Jenkins G, 
          
          
            Dean BL, 
          
          
            O'Neill TM, 
          
          
            Macdonald NJ. 
          
        Effect of breed as a risk factor for humeral condylar fracture in skeletally immature dogs. J Small Anim Pract 2020; 61 (06) 374-380 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-43]43 
          
            Strohmeier UW, 
          
          
            Harris KP. 
          
        Humeral intracondylar fissures in French bulldogs. Vet Rec 2021; 189 (11) e504 



Google Scholar





	
[bookmark: JR23060064-44]44 
          
            Neal KM, 
          
          
            Gallaher HM, 
          
          
            Thompson A, 
          
          
            Kerby MD. 
          
        The effect of an aiming device on the accuracy of humeral transcondylar screw placement. Vet Surg 2023; 52 (04) 538-544 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR23060064-45]45 
          
            Labrador J, 
          
          
            Witte PG, 
          
          
            Holdsworth A. 
          
        Use of an extended CT scale reconstruction to diagnose metal implant failure in a canine elbow. Vet Radiol Ultrasound 2021; 62 (06) e63-e66 





CrossrefPubMedGoogle Scholar










 

	
Supplementary Material





	
Supplementary Material











    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 34.207.100.160
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  