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Abstract

        
Surgical-site delivery of local anesthetics decreases pain and opioid consumption after total knee arthroplasty (TKA). The optimal route of administration is unknown. We compared local anesthetic delivery using periarticular soft-tissue infiltration to delivery using a combination of preimplantation immersion and intra-articular injection (combination treatment). The records of patients who underwent unilateral, cemented, primary TKA with spinal anesthesia and adductor canal blocks at a single Veterans Affairs Medical Center were retrospectively reviewed. Three subgroups were compared, including controls who did not receive additional local anesthetics, patients who received periarticular infiltration, and patients who received combination treatment. Mean daily pain scores and mean 24-hour opioid consumption on postoperative days (PODs) 0 and 1 were calculated, and analysis of variance was used to assess for significant differences. Factors that were associated with lower pain scores and opioid consumption were then identified using multivariate stepwise regression. There were 26 controls, 25 periarticular infiltration patients, and 39 combination patients. The periarticular infiltration cohort had significantly lower mean pain scores and opioid consumption than controls on POD 0, but not on POD 1. The combination cohort had significantly lower mean pain scores and opioid consumption than controls on PODs 0 and 1. There were no significant differences between the infiltration and combination groups on either day. Multivariate regression analysis showed that infiltration was associated with significantly decreased opioid consumption on both days and decreased pain on POD 0. Combination treatment was associated with significantly decreased pain and opioid consumption on both days. Both local anesthetic periarticular infiltration and combination treatment are associated with decreased pain and opioid consumption after TKA. The stronger effects of the combination treatment compared with periarticular infiltration on POD 1 suggests that combination delivery may have a longer duration of action.

      


        
[bookmark: N10BF9]
Keywords

        total knee arthroplasty - 
        local anesthetic - 
        periarticular infiltration - 
        opioid - 
        pain
      





[bookmark: info]
Publication History

Received: 30 September 2019


Accepted: 07 January 2020


Article published online:
06 March 2020



© 2020. Thieme. All rights reserved.

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




 

[bookmark: ]

[bookmark: N11669]
	
References


	
[bookmark: JR190369oa-1]1 
          
            Moucha CS, 
          
          
            Weiser MC, 
          
          
            Levin EJ. 
          
        Current strategies in anesthesia and analgesia for total knee arthroplasty. J Am Acad Orthop Surg 2016; 24 (02) 60-73 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-2]2 
          
            Parvizi J, 
          
          
            Miller AG, 
          
          
            Gandhi K. 
          
        Multimodal pain management after total joint arthroplasty. J Bone Joint Surg Am 2011; 93 (11) 1075-1084 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-3]3 
          
            Elmallah RK, 
          
          
            Chughtai M, 
          
          
            Khlopas A. 
          
          et al. 
        Pain control in total knee arthroplasty. J Knee Surg 2018; 31 (06) 504-513 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR190369oa-4]4 
          
            Bohnert AS, 
          
          
            Ilgen MA, 
          
          
            Galea S, 
          
          
            McCarthy JF, 
          
          
            Blow FC. 
          
        Accidental poisoning mortality among patients in the Department of Veterans Affairs Health System. Med Care 2011; 49 (04) 393-396 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-5]5 
          
            Ross JA, 
          
          
            Greenwood AC, 
          
          
            Sasser III P, 
          
          
            Jiranek WA. 
          
        Periarticular injections in knee and hip arthroplasty: where and what to inject. J Arthroplasty 2017; 32 (9S): S77-S80 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-6]6 
          
            Kuo AC, 
          
          
            Grotkopp E. 
          
        A simple method associated with reduced opioid consumption after total knee arthroplasty. J Arthroplasty 2017; 32 (10) 3034-3037 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-7]7 
          
            Jain RK, 
          
          
            Porat MD, 
          
          
            Klingenstein GG, 
          
          
            Reid JJ, 
          
          
            Post RE, 
          
          
            Schoifet SD. 
          
        The AAHKS Clinical Research Award: liposomal bupivacaine and periarticular injection are not superior to single-shot intra-articular injection for pain control in total knee arthroplasty. J Arthroplasty 2016; 31 (9, Suppl): 22-25 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-8]8 
          
            Perret M, 
          
          
            Fletcher P, 
          
          
            Firth L, 
          
          
            Yates P. 
          
        Comparison of patient outcomes in periarticular and intraarticular local anaesthetic infiltration techniques in total knee arthroplasty. J Orthop Surg Res 2015; 10: 119 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-9]9 
          
            Anderson RP, 
          
          
            Jin R, 
          
          
            Grunkemeier GL. 
          
        Understanding logistic regression analysis in clinical reports: an introduction. Ann Thorac Surg 2003; 75 (03) 753-757 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-10]10 
          
            Busch CA, 
          
          
            Shore BJ, 
          
          
            Bhandari R. 
          
          et al. 
        Efficacy of periarticular multimodal drug injection in total knee arthroplasty. A randomized trial. J Bone Joint Surg Am 2006; 88 (05) 959-963 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-11]11 
          
            Kelley TC, 
          
          
            Adams MJ, 
          
          
            Mulliken BD, 
          
          
            Dalury DF. 
          
        Efficacy of multimodal perioperative analgesia protocol with periarticular medication injection in total knee arthroplasty: a randomized, double-blinded study. J Arthroplasty 2013; 28 (08) 1274-1277 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-12]12 
          
            Collis PN, 
          
          
            Hunter AM, 
          
          
            Vaughn MD, 
          
          
            Carreon LY, 
          
          
            Huang J, 
          
          
            Malkani AL. 
          
        Periarticular injection after total knee arthroplasty using liposomal bupivacaine vs a modified Ranawat suspension: a prospective, randomized study. J Arthroplasty 2016; 31 (03) 633-636 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-13]13 
          
            Hadlandsmyth K, 
          
          
            Vander Weg MW, 
          
          
            McCoy KD, 
          
          
            Mosher HJ, 
          
          
            Vaughan-Sarrazin MS, 
          
          
            Lund BC. 
          
        Risk for prolonged opioid use following total knee arthroplasty in veterans. J Arthroplasty 2018; 33 (01) 119-123 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-14]14 
          
            Bedard NA, 
          
          
            Pugely AJ, 
          
          
            Westermann RW, 
          
          
            Duchman KR, 
          
          
            Glass NA, 
          
          
            Callaghan JJ. 
          
        Opioid use after total knee arthroplasty: trends and risk factors for prolonged use. J Arthroplasty 2017; 32 (08) 2390-2394 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-15]15 
          
            Politzer CS, 
          
          
            Kildow BJ, 
          
          
            Goltz DE, 
          
          
            Green CL, 
          
          
            Bolognesi MP, 
          
          
            Seyler TM. 
          
        Trends in opioid utilization before and after total knee arthroplasty. J Arthroplasty 2018; 33 (7S): S147-S153.e1 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-16]16 
          
            Namba RS, 
          
          
            Singh A, 
          
          
            Paxton EW, 
          
          
            Inacio MCS. 
          
        Patient factors associated with prolonged postoperative opioid use after total knee arthroplasty. J Arthroplasty 2018; 33 (08) 2449-2454 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-17]17 
          
            Etcheson JI, 
          
          
            Gwam CU, 
          
          
            George NE, 
          
          
            Virani S, 
          
          
            Mont MA, 
          
          
            Delanois RE. 
          
        Patients with major depressive disorder experience increased perception of pain and opioid consumption following total joint arthroplasty. J Arthroplasty 2018; 33 (04) 997-1002 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR190369oa-18]18 
          
            Spangehl MJ, 
          
          
            Clarke HD, 
          
          
            Hentz JG, 
          
          
            Misra L, 
          
          
            Blocher JL, 
          
          
            Seamans DP. 
          
        The Chitranjan Ranawat Award: periarticular injections and femoral & sciatic blocks provide similar pain relief after TKA: a randomized clinical trial. Clin Orthop Relat Res 2015; 473 (01) 45-53 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.239.56.174
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  