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Abstract


Although appropriate soft tissue balancing is well recognized as essential procedure in total knee arthroplasty (TKA), poor relationship between intraoperative soft tissue balance and physician-reported clinical outcomes was reported. Since physician-derived scores are reported to be poorly related to patient-reported scores, patient-derived outcome scales have received a great deal of attention and have become increasingly important. Thus, it should be clarified whether intraoperative soft tissue balance influences patient-reported clinical outcomes. Therefore, the purpose of this study was to investigate the relationship between intraoperative soft tissue balance and patient-reported clinical outcomes in TKA. A total of 35 TKAs were performed in patients with varus-type osteoarthritis, using the tibia first technique with a navigation system. Soft tissue balance (joint component gap and varus/valgus ligament balance) with femoral component placement and temporarily repaired patellofemoral joint were intraoperatively assessed with an offset-type tensor under 40 lb of joint distraction force. Measurements were performed at 0, 10, 30, 60, 90, and 120 degrees of knee flexion. Subjective clinical outcomes were assessed using the 2011 Knee Society score, which consists of objective knee indicators, patient satisfaction, patient expectations, and functional activities at the minimum 1-year follow-up. The relationship between each parameter in soft tissue balance and subjection clinical score was assessed using a simple linear regression model. Objective knee indicators, especially patient-reported symptoms, showed positive correlations with joint component gap difference of 90 to 0 and 120 to 0 degrees. Patient satisfaction and expectations also exhibited positive correlations with joint component gap difference of 90 to 0 and 120 to 0 degrees. There were no correlations among any parameters of soft tissue balance and functional activities. The other parameters, including varus/valgus ligament balance, showed no statistical correlations with clinical scores. In conclusion, intraoperative soft tissue balance influenced the postoperative clinical outcomes, where a relatively loose flexion gap resulted in higher scores for the parameters of pain, patient satisfaction, and patient expectations.




        
[bookmark: N10C58]
Keywords

total knee arthroplasty - 
soft tissue balance - 
subjective clinical score
      




 

[bookmark: ]

[bookmark: N10FB4]
	
References


	
[bookmark: JR170061oa-1]1 

Insall J, 


Tria AJ, 


Scott WN. 

The total condylar knee prosthesis: the first 5 years. Clin Orthop Relat Res 1979; (145) 68-77 





PubMedGoogle Scholar





	
[bookmark: JR170061oa-2]2 

Mihalko WM, 


Saleh KJ, 


Krackow KA, 


Whiteside LA. 

Soft-tissue balancing during total knee arthroplasty in the varus knee. J Am Acad Orthop Surg 2009; 17 (12) 766-774 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-3]3 

Muratsu H, 


Tsumura N, 


Yamaguchi M. 

, et al.  Patellar eversion affects soft tissue balance in total knee arthroplasty. Trans Orthop Res 2003; 28: 242 





PubMedGoogle Scholar





	
[bookmark: JR170061oa-4]4 

Matsumoto T, 


Muratsu H, 


Tsumura N. 

, et al.  Joint gap kinematics in posterior-stabilized total knee arthroplasty measured by a new tensor with the navigation system. J Biomech Eng 2006; 128 (06) 867-871 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-5]5 

Matsumoto T, 


Muratsu H, 


Tsumura N, 


Mizuno K, 


Kurosaka M, 


Kuroda R. 

Soft tissue balance measurement in posterior-stabilized total knee arthroplasty with a navigation system. J Arthroplasty 2009; 24 (03) 358-364 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-6]6 

Muratsu H, 


Matsumoto T, 


Kubo S. 

, et al.  Femoral component placement changes soft tissue balance in posterior-stabilized total knee arthroplasty. Clin Biomech (Bristol, Avon) 2010; 25 (09) 926-930 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-7]7 

Matsumoto T, 


Kuroda R, 


Kubo S, 


Muratsu H, 


Mizuno K, 


Kurosaka M. 

The intra-operative joint gap in cruciate-retaining compared with posterior-stabilised total knee replacement. J Bone Joint Surg Br 2009; 91 (04) 475-480 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-8]8 

Matsumoto T, 


Muratsu H, 


Kubo S, 


Matsushita T, 


Kurosaka M, 


Kuroda R. 

Soft tissue tension in cruciate-retaining and posterior-stabilized total knee arthroplasty. J Arthroplasty 2011; 26 (05) 788-795 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-9]9 

Matsumoto T, 


Muratsu H, 


Kubo S. 

, et al.  Soft tissue balance measurement in minimal incision surgery compared to conventional total knee arthroplasty. Knee Surg Sports Traumatol Arthrosc 2011; 19 (06) 880-886 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-10]10 

Matsumoto T, 


Kubo S, 


Muratsu H. 

, et al.  Different pattern in gap balancing between the cruciate-retaining and posterior-stabilized total knee arthroplasty. Knee Surg Sports Traumatol Arthrosc 2013; 21 (10) 2338-2345 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-11]11 

Matsumoto T, 


Muratsu H, 


Kawakami Y. 

, et al.  Soft-tissue balancing in total knee arthroplasty: cruciate-retaining versus posterior-stabilised, and measured-resection versus gap technique. Int Orthop 2014; 38 (03) 531-537 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-12]12 

Matsumoto T, 


Muratsu H, 


Kubo S, 


Matsushita T, 


Kurosaka M, 


Kuroda R. 

The influence of preoperative deformity on intraoperative soft tissue balance in posterior-stabilized total knee arthroplasty. J Arthroplasty 2011; 26 (08) 1291-1298 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-13]13 

Matsumoto T, 


Muratsu H, 


Kubo S, 


Matsushita T, 


Kurosaka M, 


Kuroda R. 

Intraoperative soft tissue balance reflects minimum 5-year midterm outcomes in cruciate-retaining and posterior-stabilized total knee arthroplasty. J Arthroplasty 2012; 27 (09) 1723-1730 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-14]14 

Takayama K, 


Matsumoto T, 


Kubo S. 

, et al.  Influence of intra-operative joint gaps on post-operative flexion angle in posterior cruciate-retaining total knee arthroplasty. Knee Surg Sports Traumatol Arthrosc 2012; 20 (03) 532-537 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-15]15 

Matsuzaki T, 


Matsumoto T, 


Muratsu H. 

, et al.  Kinematic factors affecting postoperative knee flexion after cruciate-retaining total knee arthroplasty. Int Orthop 2013; 37 (05) 803-808 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-16]16 

Nakano N, 


Matsumoto T, 


Muratsu H, 


Takayama K, 


Kuroda R, 


Kurosaka M. 

Postoperative knee flexion angle is affected by lateral laxity in cruciate-retaining total knee arthroplasty. J Arthroplasty 2016; 31 (02) 401-405 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-17]17 

Matsumoto T, 


Takayama K, 


Muratsu H, 


Matsushita T, 


Kuroda R, 


Kurosaka M. 

Semimembranosus release reduces tibial internal rotation and flexion angle in cruciate-retaining total knee arthroplasty. J Arthroplasty 2015; 30 (09) 1537-1541 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-18]18 

Mizner RL, 


Petterson SC, 


Clements KE, 


Zeni Jr JA, 


Irrgang JJ, 


Snyder-Mackler L. 

Measuring functional improvement after total knee arthroplasty requires both performance-based and patient-report assessments: a longitudinal analysis of outcomes. J Arthroplasty 2011; 26 (05) 728-737 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-19]19 

Bullens PH, 


van Loon CJ, 


de Waal Malefijt MC, 


Laan RF, 


Veth RP. 

Patient satisfaction after total knee arthroplasty: a comparison between subjective and objective outcome assessments. J Arthroplasty 2001; 16 (06) 740-747 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-20]20 

Becker R, 


Döring C, 


Denecke A, 


Brosz M. 

Expectation, satisfaction and clinical outcome of patients after total knee arthroplasty. Knee Surg Sports Traumatol Arthrosc 2011; 19 (09) 1433-1441 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-21]21 

Bourne RB, 


Chesworth BM, 


Davis AM, 


Mahomed NN, 


Charron KD. 

Patient satisfaction after total knee arthroplasty: who is satisfied and who is not?. Clin Orthop Relat Res 2010; 468 (01) 57-63 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-22]22 

Kwon SK, 


Kang YG, 


Kim SJ, 


Chang CB, 


Seong SC, 


Kim TK. 

Correlations between commonly used clinical outcome scales and patient satisfaction after total knee arthroplasty. J Arthroplasty 2010; 25 (07) 1125-1130 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-23]23 

Matsumoto T, 


Muratsu H, 


Kubo S. 

, et al.  Soft tissue balance using the tibia first gap technique with navigation system in cruciate-retaining total knee arthroplasty. Int Orthop 2012; 36 (05) 975-980 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-24]24 

Noble PC, 


Scuderi GR, 


Brekke AC. 

, et al.  Development of a new Knee Society scoring system. Clin Orthop Relat Res 2012; 470 (01) 20-32 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-25]25 

Scuderi GR, 


Bourne RB, 


Noble PC, 


Benjamin JB, 


Lonner JH, 


Scott WN. 

The new Knee Society knee scoring system. Clin Orthop Relat Res 2012; 470 (01) 3-19 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-26]26 

Faul F, 


Erdfelder E, 


Lang AG, 


Buchner A. 

G*Power 3: a flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behav Res Methods 2007; 39 (02) 175-191 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-27]27 

Kuroda Y, 


Matsumoto T, 


Takayama K, 


Ishida K, 


Kuroda R, 


Kurosaka M. 

Subjective evaluation before and after total knee arthroplasty using the 2011 Knee Society score. Knee 2016; 23 (06) 964-967 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-28]28 

Matsumoto T, 


Muratsu H, 


Kubo S, 


Matsushita T, 


Kurosaka M, 


Kuroda R. 

Soft tissue tension in cruciate-retaining and posterior-stabilized total knee arthroplasty. J Arthroplasty 2011; 26 (05) 788-795 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-29]29 

Ritter MA, 


Faris PM, 


Keating EM. 

Posterior cruciate ligament balancing during total knee arthroplasty. J Arthroplasty 1988; 3 (04) 323-326 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-30]30 

Kim H, 


Pelker RR, 


Gibson DH, 


Irving JF, 


Lynch JK. 

Rollback in posterior cruciate ligament-retaining total knee arthroplasty. A radiographic analysis. J Arthroplasty 1997; 12 (05) 553-561 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-31]31 

Arima J, 


Whiteside LA, 


Martin JW, 


Miura H, 


White SE, 


McCarthy DS. 

Effect of partial release of the posterior cruciate ligament in total knee arthroplasty. Clin Orthop Relat Res 1998; (353) 194-202 





PubMedGoogle Scholar





	
[bookmark: JR170061oa-32]32 

Lombardi Jr AV, 


Berend KR, 


Aziz-Jacobo J, 


Davis MB. 

Balancing the flexion gap: relationship between tibial slope and posterior cruciate ligament release and correlation with range of motion. J Bone Joint Surg Am 2008; 90 (Suppl. 04) 121-132 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-33]33 

Yamakado K, 


Kitaoka K, 


Yamada H, 


Hashiba K, 


Nakamura R, 


Tomita K. 

Influence of stability on range of motion after cruciate-retaining TKA. Arch Orthop Trauma Surg 2003; 123 (01) 1-4 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR170061oa-34]34 

Bourne RB, 


Chesworth B, 


Davis A, 


Mahomed N, 


Charron K. 

Comparing patient outcomes after THA and TKA: is there a difference?. Clin Orthop Relat Res 2010; 468 (02) 542-546 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.223.73.81
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  