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Abstract

        
Patellar impingement on tibial polyethylene (PIP) is one potential complication of total knee arthroplasty (TKA). When PIP occurs, it is often related to inaccurate restoration of the joint line or due to soft-tissue contracture. We investigated the prevalence and etiology of PIP in Asian patients with deeply flexed knees following posterior stabilized (PS)-TKA. We retrospectively reviewed 54 patients (65 knees) with PIP after primary PS-TKAs without patellar resurfacing performed between 2008 and 2011. These patients were compared with a group of 124 patients (130 knees) without PIP matched for age, sex, and body mass index (BMI). The minimum follow-up was 5 years (range, 5–8.1 years). Patients were evaluated by blinded, independent observers using the Oxford knee score, the Waters score, and radiographic parameters. Impingement between the patella and the tibial polyethylene had a mean onset of 13.5 months after PS-TKA. The development of PIP was significantly associated with change in patellar tendon length (odds ratio [OR] = 11.4, 95% confidence interval [CI]: 11.2–11.6%), shorter postoperative patellar tendon length (OR = 2.1, 95% CI: 1.8–2.5%), change in the Insall–Salvati ratio (OR = 0.9, 95% CI: 0.8–1.0%), and joint line elevation (OR = 5.3, 95% CI: 4.8–5.8%) on multiple logistic regression analysis. Our findings reinforce the importance of accurate joint line restoration and the avoidance of iatrogenic injury to the patellar tendon, which can lead to shortening of the patellar tendon. This is a retrospective comparative study and its level of evidence is III.

      


        
[bookmark: N10C25]
Keywords

        total knee arthroplasty - 
        posterior stabilized - 
        patellar impingement on tibial polyethylene - 
        function - 
        risk factor
      





[bookmark: info]
Publication History

Received: 14 January 2019


Accepted: 15 July 2019


Article published online:
30 August 2019



© 2019. Thieme. All rights reserved.

Thieme Medical Publishers, Inc.
333 Seventh Avenue, 18th Floor, New York, NY 10001, USA




 

[bookmark: ]

[bookmark: N11624]
	
References


	
[bookmark: JR180355oa-1]1 
          
            Bourne RB, 
          
          
            McCalden RW, 
          
          
            MacDonald SJ, 
          
          
            Mokete L, 
          
          
            Guerin J. 
          
        Influence of patient factors on TKA outcomes at 5 to 11 years followup. Clin Orthop Relat Res 2007; 464 (464) 27-31 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-2]2 
          
            Chesworth BM, 
          
          
            Mahomed NN, 
          
          
            Bourne RB, 
          
          
            Davis AM. 
          
          OJRR Study Group. 
        Willingness to go through surgery again validated the WOMAC clinically important difference from THR/TKR surgery. J Clin Epidemiol 2008; 61 (09) 907-918 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-3]3 
          
            Hawker GA, 
          
          
            Wright JG, 
          
          
            Coyte PC. 
          
          et al. 
        Differences between men and women in the rate of use of hip and knee arthroplasty. N Engl J Med 2000; 342 (14) 1016-1022 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-4]4 
          
            Berry DJ, 
          
          
            Rand JA. 
          
        Isolated patellar component revision of total knee arthroplasty. Clin Orthop Relat Res 1993; (286) 110-115 





PubMedGoogle Scholar





	
[bookmark: JR180355oa-5]5 
          
            Grigoris PH, 
          
          
            Treacy RB, 
          
          
            McMinn DJ. 
          
        Patellotibial impingement in Kinemax stabilised total knee replacement. J Bone Joint Surg Br 1992; 74 (03) 472-473 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-6]6 
          
            Healy WL, 
          
          
            Wasilewski SA, 
          
          
            Takei R, 
          
          
            Oberlander M. 
          
        Patellofemoral complications following total knee arthroplasty. Correlation with implant design and patient risk factors. J Arthroplasty 1995; 10 (02) 197-201 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-7]7 
          
            Lynch AF, 
          
          
            Rorabeck CH, 
          
          
            Bourne RB. 
          
        Extensor mechanism complications following total knee arthroplasty. J Arthroplasty 1987; 2 (02) 135-140 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-8]8 
          
            Rand JA. 
          
        Extensor mechanism complications following total knee arthroplasty. J Knee Surg 2003; 16 (04) 224-228 





PubMedGoogle Scholar





	
[bookmark: JR180355oa-9]9 
          
            Scuderi GR, 
          
          
            Insall JN, 
          
          
            Scott NW. 
          
        Patellofemoral pain after total knee arthroplasty. J Am Acad Orthop Surg 1994; 2 (05) 239-246 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-10]10 
          
            Tria Jr AJ, 
          
          
            Harwood DA, 
          
          
            Alicea JA, 
          
          
            Cody RP. 
          
        Patellar fractures in posterior stabilized knee arthroplasties. Clin Orthop Relat Res 1994; (299) 131-138 





PubMedGoogle Scholar





	
[bookmark: JR180355oa-11]11 
          
            Argenson JN, 
          
          
            Scuderi GR, 
          
          
            Komistek RD, 
          
          
            Scott WN, 
          
          
            Kelly MA, 
          
          
            Aubaniac JM. 
          
        In vivo kinematic evaluation and design considerations related to high flexion in total knee arthroplasty. J Biomech 2005; 38 (02) 277-284 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-12]12 
          
            Bellemans J. 
          
        Restoring the joint line in revision TKA: does it matter?. Knee 2004; 11 (01) 3-5 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-13]13 
          
            Maeno S, 
          
          
            Kondo M, 
          
          
            Niki Y, 
          
          
            Matsumoto H. 
          
        Patellar impingement against the tibial component after total knee arthroplasty. Clin Orthop Relat Res 2006; 452 (452) 265-269 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-14]14 
          
            Li G, 
          
          
            Most E, 
          
          
            Sultan PG. 
          
          et al. 
        Knee kinematics with a high-flexion posterior stabilized total knee prosthesis: an in vitro robotic experimental investigation. J Bone Joint Surg Am 2004; 86 (08) 1721-1729 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-15]15 
          
            Minoda Y, 
          
          
            Sugama R, 
          
          
            Ohta Y, 
          
          
            Ikebuchi M, 
          
          
            Nakamura H. 
          
        Impingement of the patellar component against the tibial post depends on the design of the post-cam mechanism: Comparison between 12 posterior stabilized total knee prostheses. Knee 2018; 25 (04) 676-681 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-16]16 
          
            Minoda Y, 
          
          
            Sugama R, 
          
          
            Ohta Y, 
          
          
            Nakamura H. 
          
        Impingement of the patellar component against the tibial post after posterior stabilized and constrained TKA: a pilot study. Arch Orthop Trauma Surg 2017; 137 (06) 861-865 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-17]17 
          
            Outerbridge RE. 
          
        The etiology of chondromalacia patellae. J Bone Joint Surg Br 1961; 43-B: 752-757 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-18]18 
          
            Ewald FC. 
          
        The Knee Society total knee arthroplasty roentgenographic evaluation and scoring system. Clin Orthop Relat Res 1989; (248) 9-12 





PubMedGoogle Scholar





	
[bookmark: JR180355oa-19]19 
          
            Gomes LS, 
          
          
            Bechtold JE, 
          
          
            Gustilo RB. 
          
        Patellar prosthesis positioning in total knee arthroplasty. A roentgenographic study. Clin Orthop Relat Res 1988; (236) 72-81 





PubMedGoogle Scholar





	
[bookmark: JR180355oa-20]20 
          
            Grelsamer RP, 
          
          
            Meadows S. 
          
        The modified Insall-Salvati ratio for assessment of patellar height. Clin Orthop Relat Res 1992; (282) 170-176 





PubMedGoogle Scholar





	
[bookmark: JR180355oa-21]21 
          
            Figgie III HE, 
          
          
            Goldberg VM, 
          
          
            Heiple KG, 
          
          
            Moller III HS, 
          
          
            Gordon NH. 
          
        The influence of tibial-patellofemoral location on function of the knee in patients with the posterior stabilized condylar knee prosthesis. J Bone Joint Surg Am 1986; 68 (07) 1035-1040 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-22]22 
          
            Dawson J, 
          
          
            Fitzpatrick R, 
          
          
            Murray D, 
          
          
            Carr A. 
          
        Questionnaire on the perceptions of patients about total knee replacement. J Bone Joint Surg Br 1998; 80 (01) 63-69 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-23]23 
          
            Waters TS, 
          
          
            Bentley G. 
          
        Patellar resurfacing in total knee arthroplasty. A prospective, randomized study. J Bone Joint Surg Am 2003; 85 (02) 212-217 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-24]24 
          
            Siddiqui O, 
          
          
            Ali MW. 
          
        A comparison of the random-effects pattern mixture model with last-observation-carried-forward (LOCF) analysis in longitudinal clinical trials with dropouts. J Biopharm Stat 1998; 8 (04) 545-563 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-25]25 
          
            Aglietti P, 
          
          
            Buzzi R, 
          
          
            Gaudenzi A. 
          
        Patellofemoral functional results and complications with the posterior stabilized total condylar knee prosthesis. J Arthroplasty 1988; 3 (01) 17-25 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-26]26 
          
            Kawamura H, 
          
          
            Bourne RB. 
          
        Factors affecting range of flexion after total knee arthroplasty. J Orthop Sci 2001; 6 (03) 248-252 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-27]27 
          
            Paulos LE, 
          
          
            Rosenberg TD, 
          
          
            Drawbert J, 
          
          
            Manning J, 
          
          
            Abbott P. 
          
        Infrapatellar contracture syndrome. An unrecognized cause of knee stiffness with patella entrapment and patella infera. Am J Sports Med 1987; 15 (04) 331-341 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-28]28 
          
            Paulos LE, 
          
          
            Wnorowski DC, 
          
          
            Greenwald AE. 
          
        Infrapatellar contracture syndrome. Diagnosis, treatment, and long-term followup. Am J Sports Med 1994; 22 (04) 440-449 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-29]29 
          
            Singerman R, 
          
          
            White C, 
          
          
            Davy DT. 
          
        Reduction of patellofemoral contact forces following anterior displacement of the tibial tubercle. J Orthop Res 1995; 13 (02) 279-285 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-30]30 
          
            Flören M, 
          
          
            Davis J, 
          
          
            Peterson MG, 
          
          
            Laskin RS. 
          
        A mini-midvastus capsular approach with patellar displacement decreases the prevalence of patella baja. J Arthroplasty 2007; 22 (06) (Suppl. 02) 51-57 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-31]31 
          
            Koshino T, 
          
          
            Ejima M, 
          
          
            Okamoto R, 
          
          
            Morii T. 
          
        Gradual low riding of the patella during postoperative course after total knee arthroplasty in osteoarthritis and rheumatoid arthritis. J Arthroplasty 1990; 5 (04) 323-327 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-32]32 
          
            Grelsamer RP. 
          
        Patella baja after total knee arthroplasty: is it really patella baja?. J Arthroplasty 2002; 17 (01) 66-69 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-33]33 
          
            Beight JL, 
          
          
            Yao B, 
          
          
            Hozack WJ, 
          
          
            Hearn SL, 
          
          
            Booth Jr RE. 
          
        The patellar “clunk” syndrome after posterior stabilized total knee arthroplasty. Clin Orthop Relat Res 1994; (299) 139-142 





PubMedGoogle Scholar





	
[bookmark: JR180355oa-34]34 
          
            Fern ED, 
          
          
            Winson IG, 
          
          
            Getty CJ. 
          
        Anterior knee pain in rheumatoid patients after total knee replacement. Possible selection criteria for patellar resurfacing. J Bone Joint Surg Br 1992; 74 (05) 745-748 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-35]35 
          
            Schroer WC, 
          
          
            Diesfeld PJ, 
          
          
            Reedy ME, 
          
          
            LeMarr A. 
          
        Association of increased knee flexion and patella clunk syndrome after mini-subvastus total knee arthroplasty. J Arthroplasty 2009; 24 (02) 281-287 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-36]36 
          
            Meyer SA, 
          
          
            Brown TD, 
          
          
            Pedersen DR, 
          
          
            Albright JP. 
          
        Retropatellar contact stress in simulated patella infera. Am J Knee Surg 1997; 10 (03) 129-138 





PubMedGoogle Scholar





	
[bookmark: JR180355oa-37]37 
          
            Pettine KA, 
          
          
            Bryan RS. 
          
        A previously unreported cause of pain after total knee arthroplasty. J Arthroplasty 1986; 1 (01) 29-33 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180355oa-38]38 
          
            Thorpe CD, 
          
          
            Bocell JR, 
          
          
            Tullos HS. 
          
        Intra-articular fibrous bands. Patellar complications after total knee replacement. J Bone Joint Surg Am 1990; 72 (06) 811-814 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.152.29.37
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  