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[bookmark: N106E6]
Summary



          
Objective: Medial coronoid disease (MCD) is a very common form of elbow joint disease and it’s radiographic diagnosis can be challenging since it is frequently based on the detection of rather subtle primary or secondary changes than on a large primary lesion. We hypothesized that accuracy of radiographic diagnosis of MCD is highly dependent on training and experience level. Methods: Radiographs of 102 canine elbows were evaluated for MCD by four observers with different levels of training and experience. All elbows underwent CT scans and arthroscopy. Sensitivity and specificity of radiographic and CT interpretation was determined using arthroscopy as a gold standard. Interobserver and intraobserver agreement (reliability and repeatability) were assessed by using Cohen’s Kappa (κ) statistic. Results: The sensitivity (92.4–96.7%) of the two experienced observers was almost comparable to that of CT (100%) and significantly higher than that of the two less experienced observers (77.2–80.4%). Reliability of the radiographic diagnosis of MCD was better between observers with higher experience level (κ = 0.74) than between observers of lower or different experience levels (κ =0.07–0.42). Repeatability was better in experienced (κ = 0.73–0.88) than in less experienced observers (κ = 0.31–0.42). Conclusion: Our results confirm that training and experience play important roles in reaching high sensitivity, reliability and repeatability for the radiographic diagnosis of MCD. Clinical relevance: Although radiography is inferior to CT in imaging of the medial coronoid process itself, sensitivity of radiographic diagnosis MCD can be significantly improved with observer experience almost reaching that of CT. Therefore, it is advised that radiographic screening for MCD should be performed by specialists experienced in the radiographic evaluation of elbow joint disease.
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Zusammenfassung



          
Ziel: Die Koronoiderkrankung (MCD) ist eine sehr häufig auftretende Form der Ellbogengelenkerkrankung. Ihre Röntgendiagnose gestaltet sich häufig schwierig, da sie in vielen Fällen mehr auf der subjektiven Interpretation von geringen oder sekundären Veränderungen als auf der Detektion der primären Läsion selbst beruht. Ziel der Studie war, den Einfluss des Ausbildungs-und Erfahrungsgrades des Auswerters auf die Exaktheit der Röntgendiagnose MCD zu untersuchen. Methoden: Vier Auswerter mit verschiedenem Ausbildungs-und Erfahrungsgrad werteten Röntgenaufnahmen von 102 Hundeellbogen im Hinblick auf MCD aus. Für alle Ellbogen lagen die Ergebnisse der computertomographischen (CT) und arthroskopischen Untersuchung vor. Als Goldstandard zur Bestimmung der Sensitivität und Spezifität der Röntgen-und CTDiagnose diente die Arthroskopiediagnose. Die Inter-und Intraauswerterkonkordanz der Röntgendiagnose MCD wurden mithilfe des Cohen’s Kappa (κ) Statistiktest ermittelt. Ergebnisse: Die Sensitivität (92,4–96,7%) der beiden erfahrensten Auswerter war fast vergleichbar hoch mit der der CT (100%) und signifikant höher als die der weniger erfahrenen Auswerter (77,2–80,4%). Die Interauswerterkonkordanz (Verlässlichkeit) zwischen den beiden erfahreneren Auswertern (κ = 0,74) war besser als zwischen Auswertern mit weniger oder unterschiedlich großer Erfahrung (κ = 0,07–0,42). Ebenso ergab sich zwischen erfahrenen Auswertern eine bessere Intraauswerterkonkordanz (Wiederholbarkeit) (κ = 0,73–0,88) als zwischen weniger erfahrenen Auswertern (κ = 0,31–0,42). Schlussfolgerung: Ausbildung und Erfahrung des Auswerters spielen eine entscheidende Rolle, um die Röntgendiagnose MCD mit hoher Sensitivität, hoher Verlässlichkeit und Wiederholbarkeit stellen zu können. Klinische Relevanz: Obwohl das Röntgen im Gegensatz zur CT keine überlagerungsfreie Darstellung des medialen Koronoids ermöglicht, kann durch eine entsprechende Auswertererfahrenheit die Sensitivität der Röntgendiagnose signifikant verbessert werden und fast die Sensitivität der CT-Diagnose erreichen. Folglich sollte bei Hunden das “Röntgenscreening” für MCD von Spezialisten durchgeführt werden.





[bookmark: N10718]
Key words

Fragmented medial coronoid process - 
intraobserver agreement - 
interobserver agreement - 
radiographic assessment and sensitivity - 
arthros-copy - 
computed tomography - 
dog




[bookmark: N10734]
Schlüsselwörter

Koronoiderkrankung - 
radiologische Beurteilung - 
Interauswerterübereinstimmung - 
Intraauswerterübereinstimmung - 
Arthroskopie - 
Computertomographie - 
Hund


[bookmark: FN1623595-1]
        

* Dedicated to Prof. Dr. Ulrike Matis.

      



 

[bookmark: ]

[bookmark: N10768]
	
References


	
[bookmark: JR1623595-1]1 
          
            Berry CR. 
          
        Evaluation of the canine elbow for fragmented medial coronoid process. Vet Radiol Ultrasound 1992; 33: 273-276. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-2]2 
          
            Burton NJ, 
          
          
            Comerford EJ, 
          
          
            Bailey M, 
          
          
            Pead MJ, 
          
          
            Owen MR. 
          
        Digital analysis of ulnar trochlear notch sclerosis in Labrador retrievers. J Small Anim Pract 2007; 48: 220-224. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-3]3 
          
            Burton NJ, 
          
          
            Toscano MJ, 
          
          
            Barr FJ, 
          
          
            Owen MR. 
          
        Reliability of radiological assessment of ulnar trochlear notch sclerosis in dysplastic canine elbows. J Small Anim Pract 2008; 49: 572-576. 





PubMedGoogle Scholar





	
[bookmark: JR1623595-4]4 
          
            Carpenter LG, 
          
          
            Schwarz PD, 
          
          
            Lowry JE, 
          
          
            Park RD, 
          
          
            Steyn PF. 
          
        Comparison of radiologic imaging techniques for diagnosis of fragmented medial coronoid process of the cubital joint in dogs. J Am Vet Med Assoc 1993; 203: 78-83. 





PubMedGoogle Scholar





	
[bookmark: JR1623595-5]5 
          
            Cook CR, 
          
          
            Cook JL. 
          
        Diagnostic imaging of canine elbow dysplasia: A review. Vet Surg 2009; 38: 144-153. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-6]6 
          
            Cook JL, 
          
          
            Cook CR. 
          
        Bilateral shoulder and elbow arthroscopy in dogs with forelimb lameness: Diagnostic findings and treatment outcomes. Vet Surg 2009; 38: 224-232. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-7]7 
          
            Danielson KC, 
          
          
            Fitzpatrick N, 
          
          
            Muir P, 
          
          
            Manley PA. 
          
        Histomorphometry of fragmented medial coronoid process in dogs: A comparison of affected and normal coronoid processes. Vet Surg 2006; 35: 501-509. 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR1623595-8]8 
          
            Dixon WJ. 
          
        (chief editor). BMDP Statistical Software Manual,Volume 1 and 2. Berkeley, Los Angeles. London: University of California Press; y1993. 





Google Scholar





	
[bookmark: JR1623595-9]9 
          
            Draffan D, 
          
          
            Carrera I, 
          
          
            Carmichael S, 
          
          
            Heller J, 
          
          
            Hammond G. 
          
        Radiographic analysis of trochlear notch sclerosis in the diagnosis of osteoarthrosis secondary to medial coronoid disease. Vet Comp Orthop Traumatol 2009; 22: 7-15. 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR1623595-10]10 
          
            Fitzpatrick N, 
          
          
            Smith TJ, 
          
          
            Evans RB, 
          
          
            Yeadon R. 
          
        Radiographic and arthroscopic findings in the elbow joints of 263 dogs with medial coronoid disease. Vet Surg 2009; 38: 213-223. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-11]11 
          
            Flückiger M. 
          
        Elbow dyplasia. Schweiz Arch Tierheilkd 1992; 134: 261-271. 





PubMedGoogle Scholar





	
[bookmark: JR1623595-12]12 
          
            Gemmill TJ, 
          
          
            Clements DN. 
          
        Fragmented coronoid process in the dog: is there a role for incongruency?. J Small Anim Pract 2007; 48: 361-368. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-13]13 
          
            Grøndalen J. 
          
        Arthrosis in the elbow joint of young rapidly growing dogs. 6. Interrelation between clinical, radiographical and pathoanatomical findings. Nord Vet Med 1982; 34: 65-75. 





PubMedGoogle Scholar





	
[bookmark: JR1623595-14]14 
          
            Groth AM, 
          
          
            Benigni L, 
          
          
            Moores AP, 
          
          
            Lamb CR. 
          
        Spectrum of computed tomographic findings in 58 canine elbows with fragmentation of the medial coronoid process. J Small Anim Pract 2009; 50: 15-22. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-15]15 
          
            Haudiquet PR, 
          
          
            Marcellin-Little DJ, 
          
          
            Stebbins ME. 
          
        Use of the distomedialproximolateral oblique radiographic view of the elbow joint for examination of the medial coronoid process in dogs. Am J Vet Res 2002; 63: 1000-1005. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-16]16 
          
            Hornof WJ, 
          
          
            Wind AP, 
          
          
            Wallack ST, 
          
          
            Schulz KS. 
          
        Canine elbow dysplasia – The early radiographic detection of fragmentation of the coronoid process. Vet Clin North Am Small Anim Pract 2000; 30: 257-267. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-17]17 
          
            Janutta V, 
          
          
            Hamann H, 
          
          
            Klein S, 
          
          
            Tellhelm B, 
          
          
            Distl O. 
          
        Genetic analysis of three different classification protocols for the evaluation of elbow dysplasia in German shepherd dogs. J Small Anim Pract 2006; 47: 75-82. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-18]18 
          
            Landis JR, 
          
          
            Koch GG. 
          
        The measurement of observer agreement for categorical data. Biometrics 1977; 33: 159-174. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-19]19 
          
            Lang J, 
          
          
            Busato A, 
          
          
            Baumgartner D, 
          
          
            Fluckiger M, 
          
          
            Weber UT. 
          
        Comparison of two classification protocols in the evaluation of elbow dysplasia in the dog. J Small Anim Pract 1998; 39: 169-174. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-20]20 
          
            Lappalainen AK, 
          
          
            Molsa S, 
          
          
            Liman A, 
          
          
            Laitinen-Vapaavuori O, 
          
          
            Snellman M. 
          
        Radiographic and computed tomography findings in Belgian shepherd dogs with mild elbow dysplasia. Vet Radiol Ultrasound 2009; 50: 364-369. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-21]21 
          
            Mason DR, 
          
          
            Schulz KS, 
          
          
            Samii VF. 
          
        et al. Sensitivity of radiographic evaluation of radio-ulnar incongruence in the dog in vitro. Vet Surg 2002; 31: 125-132. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-22]22 
          
            Meyer-Lindenberg A, 
          
          
            Fehr M, 
          
          
            Nolte I. 
          
        Co-existence of ununited anconeal process and fragmented medial coronoid process of the ulna in the dog. J Small Anim Pract 2006; 47: 61-65. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-23]23 
          
            Meyer-Lindenberg A, 
          
          
            Langhann A, 
          
          
            Fehr M, 
          
          
            Nolte I. 
          
        Arthrotomy versus arthroscopy in the treatment of the fragmented medial coronoid process of the ulna (FCP) in 421 dogs. Vet Comp Orthop Traumatol 2003; 16: 204-210. 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR1623595-24]24 
          
            Meyer-Lindenberg A, 
          
          
            Langhann A, 
          
          
            Fehr M, 
          
          
            Nolte I. 
          
        Prevalence of fragmented medial coronoid process of the ulna in lame adult dogs. Vet Rec 2002; 151: 230-234. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-25]25 
          
            Moores AP, 
          
          
            Benigni L, 
          
          
            Lamb CR. 
          
        Computed tomography versus arthroscopy for detection of canine elbow dysplasia lesions. Vet Surg 2008; 37: 390-398. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-26]26 
          
            Olsson SE. 
          
        The early diagnosis of fragmented coronid process and osteochondritis dissecans of the canine elbow joint. J Am Anim Hosp Assoc 1983; 19: 616-626. 





PubMedGoogle Scholar





	
[bookmark: JR1623595-27]27 
          
            Punke JP, 
          
          
            Hulse DA, 
          
          
            Kerwin SC, 
          
          
            Peycke LE, 
          
          
            Budsberg SC. 
          
        Arthroscopic documentation of elbow cartilage pathology in dogs with clinical lameness without changes on standard radiographic projections. Vet Surg 2009; 38: 209-212. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-28]28 
          
            Reichle JK, 
          
          
            Park RD, 
          
          
            Bahr AM. 
          
        Computed tomographic findings of dogs with cubital joint lameness. Vet Radiol Ultrasound 2000; 41: 125-130. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-29]29 
          
            Samoy Y, 
          
          
            Van Ryssen B, 
          
          
            Gielen I, 
          
          
            Walschot N, 
          
          
            van Bree H. 
          
        Review of the literature: elbow incongruity in the dog. Vet Comp Orthop Traumatol 2006; 19: 1-8. 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR1623595-30]30 
          
            Smith TJ, 
          
          
            Fitzpatrick N, 
          
          
            Evans RB, 
          
          
            Pead MJ. 
          
        Measurement of ulnar subtrochlear sclerosis using a percentage scale in Labrador Retrievers with minimal radiographic signs of periarticular osteophytosis. Vet Surg 2009; 38: 199-208. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-31]31 
          
            Snaps FR, 
          
          
            Balligand MH, 
          
          
            Saunders JH, 
          
          
            Park RD, 
          
          
            Dondelinger RF. 
          
        Comparison of radiography, magnetic resonance imaging, and surgical findings in dogs with elbow dysplasia. Am J Vet Res 1997; 58: 1367-1370. 





PubMedGoogle Scholar





	
[bookmark: BR1623595-32]32 
          
            Tellhelm B. 
          
        The IEWG screening protocol for elbow dysplasia. Proceedings of the 25th Annual Meeting of the International Elbow Working Group. Bologna, Italy: 2010 





Google Scholar





	
[bookmark: JR1623595-33]33 
          
            Tromblee TC, 
          
          
            Jones JC, 
          
          
            Bahr AM, 
          
          
            Shires PK, 
          
          
            Aref S. 
          
        Effect of computed tomography display window and image plane on diagnostic certainty for characteristics of dysplastic elbow joints in dogs. Am J Vet Res 2007; 68: 858-871. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-34]34 
          
            van Bruggen LW, 
          
          
            Hazewinkel HA, 
          
          
            Wolschrijn CF, 
          
          
            Voorhout G, 
          
          
            Pollak YW, 
          
          
            Barthez PY. 
          
        Bone scintigraphy for the diagnosis of an abnormal medial coronoid process in dogs. Vet Radiol Ultrasound 2010; 51: 344-348. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-35]35 
          
            VanRyssen B, 
          
          
            vanBree H. 
          
        Arthroscopic findings in 100 dogs with elbow lameness. Vet Rec 1997; 140: 360-362. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-36]36 
          
            Vermote KA, 
          
          
            Bergenhuyzen AL, 
          
          
            Gielen I, 
          
          
            van Bree H, 
          
          
            Duchateau L, 
          
          
            Van Ryssen B. 
          
        Elbow lameness in dogs of six years and older: arthroscopic and imaging findings of medial coronoid disease in 51 dogs. Vet Comp Orthop Traumatol 2010; 23: 43-50. 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR1623595-37]37 
          
            Walde I, 
          
          
            Tellhelm B. 
          
        Fragmented medial coronoid process of the ulna (FCP) and osteochondritis dissecans (OCD) of the canine elbow-joint and hockjoint – literature review, diagnosis and therapy. Vet Med Austria 1991; 78: 414-424. 





PubMedGoogle Scholar





	
[bookmark: JR1623595-38]38 
          
            Wigger A, 
          
          
            Tellhelm B, 
          
          
            Kramer M, 
          
          
            Rudorf H. 
          
        Influence of femoral head and neck conformation on hip dysplasia in the German Shepherd dog. Vet Radiol Ultrasound 2008; 49: 243-248. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1623595-39]39 
          
            Wosar MA, 
          
          
            Lewis DD, 
          
          
            Neuwirth L. 
          
        et al. Radiographic evaluation of elbow joints before and after surgery in dogs with possible fragmented medial coronoid process. J Am Vet Med Assoc 1999; 214: 52-58. 





PubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 34.207.100.160
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  