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Abstract


Patients undergoing total knee arthroplasty (TKA) have expected blood loss during and after surgery. The morbidity associated with blood loss and the burden of blood transfusions in adult arthroplasty necessitates preoperative optimization as routine practice. Current literature remains inconclusive on which TKA surgical instrumentation techniques are effective in minimizing perioperative blood loss, and consequently lower transfusion rates. The primary objective of this retrospective review, of a prospective randomized cohort study, was to compare surgical and patient factors, and their influence on blood loss and transfusions rates, between one type of patient-specific instrumentation (PSI), navigated computer-assisted surgery (CAS), and conventional TKA surgical techniques.


A cohort of 128 matched patients (38 PSI, 44 CAS, 46 conventional surgeries) were compared. Preoperative factors analyzed included; age, gender, body mass index, preoperative hemoglobin (Hb) (g/L), international normalized ratio, use of anticoagulants and comorbid bleeding diathesis. Maximal Hb drop and transfusion requirements were compared on day 1 to 3. Perioperative factors collected included: surgical time, tourniquet time, drain output, in situ drain time, order of tibia or femoral cut, and intraoperative loss from suction.


The three groups did not differ on the preoperative patient demographics examined. The difference between preoperative Hb and the lowest postoperative Hb readings did not differ between study groups (p = 0.39).


There are no statistically significant differences in blood loss when comparing PSI versus CAS versus conventional TKA. Although emerging evidence on PSI is encouraging, the PSI technique for TKA does not result in reduced blood loss. The study was registered with ClinicalTrials.gov: NCT01145157.




        
[bookmark: N10C36]
Keywords

blood loss - 
surgical technique - 
total knee arthroplasty - 
patient-specific instrumentation - 
transfusion
      




 

[bookmark: ]

[bookmark: N1129B]
	
References


	
[bookmark: JR160057oa-1]1 

            Callaghan JJ, 
          

            Spitzer AI. 
          
Blood management and patient specific transfusion options in total joint replacement surgery. Iowa Orthop J 2000; 20: 36-45 





PubMedGoogle Scholar





	
[bookmark: JR160057oa-2]2 

            Kalairajah Y, 
          

            Simpson D, 
          

            Cossey AJ, 
          

            Verrall GM, 
          

            Spriggins AJ. 
          
Blood loss after total knee replacement: effects of computer-assisted surgery. J Bone Joint Surg Br 2005; 87 (11) 1480-1482 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-3]3 

            Conteduca F, 
          

            Massai F, 
          

            Iorio R, 
          

            Zanzotto E, 
          

            Luzon D, 
          

            Ferretti A. 
          
Blood loss in computer-assisted mobile bearing total knee arthroplasty. A comparison of computer-assisted surgery with a conventional technique. Int Orthop 2009; 33 (06) 1609-1613 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-4]4 

            Schnurr C, 
          

            Csécsei G, 
          

            Eysel P, 
          

            König DP. 
          
The effect of computer navigation on blood loss and transfusion rate in TKA. Orthopedics 2010; 33 (07) 474 





PubMedGoogle Scholar





	
[bookmark: JR160057oa-5]5 

            Hinarejos P, 
          

            Corrales M, 
          

            Matamalas A, 
          

            Bisbe E, 
          

            Cáceres E. 
          
Computer-assisted surgery can reduce blood loss after total knee arthroplasty. Knee Surg Sports Traumatol Arthrosc 2009; 17 (04) 356-360 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-6]6 

            Chang CW, 
          

            Wu PT, 
          

            Yang CY. 
          
Blood loss after minimally invasive total knee arthroplasty: effects of imageless navigation. Kaohsiung J Med Sci 2010; 26 (05) 237-243 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-7]7 

            Graham DJ, 
          

            Harvie P, 
          

            Sloan K, 
          

            Beaver RJ. 
          
Morbidity of navigated vs conventional total knee arthroplasty: a retrospective review of 327 cases. J Arthroplasty 2011; 26 (08) 1224-1227 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-8]8 

            Mohanlal PK, 
          

            Sandiford N, 
          

            Skinner JA, 
          

            Samsani S. 
          
Comparision of blood loss between computer assisted and conventional total knee arthroplasty. Indian J Orthop 2013; 47 (01) 63-66 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-9]9 

            Thienpont E, 
          

            Grosu I, 
          

            Paternostre F, 
          

            Schwab PE, 
          

            Yombi JC. 
          
The use of patient-specific instruments does not reduce blood loss during minimally invasive total knee arthroplasty?. Knee Surg Sports Traumatol Arthrosc 2015; 23 (07) 2055-2060 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-10]10 

            Hirsh J, 
          

            Poller L. 
          
The international normalized ratio. A guide to understanding and correcting its problems. Arch Intern Med 1994; 154 (03) 282-288 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-11]11 

            Bauwens K, 
          

            Matthes G, 
          

            Wich M. 
          
, et al.  Navigated total knee replacement. A meta-analysis. J Bone Joint Surg Am 2007; 89 (02) 261-269 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-12]12 

            Kalairajah Y, 
          

            Cossey AJ, 
          

            Verrall GM, 
          

            Ludbrook G, 
          

            Spriggins AJ. 
          
Are systemic emboli reduced in computer-assisted knee surgery?: a prospective, randomised, clinical trial. J Bone Joint Surg Br 2006; 88 (02) 198-202 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-13]13 

            Thienpont E, 
          

            Grosu I, 
          

            Jonckheere S, 
          

            Yombi JC. 
          
C-reactive protein (CRP) in different types of minimally invasive knee arthroplasty. Knee Surg Sports Traumatol Arthrosc 2013; 21 (11) 2603-2610 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-14]14 

            Samson AJ, 
          

            Mercer GE, 
          

            Campbell DG. 
          
Total knee replacement in the morbidly obese: a literature review. ANZ J Surg 2010; 80 (09) 595-599 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-15]15 

            Ajwani SH, 
          

            Jones M, 
          

            Jarratt JW, 
          

            Shepard GJ, 
          

            Ryan WG. 
          
Computer assisted versus conventional total knee replacement: a comparison of tourniquet time, blood loss and length of stay. Knee 2012; 19 (05) 606-610 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-16]16 

            Lüring C, 
          

            Bäthis H, 
          

            Tingart M, 
          

            Perlick L, 
          

            Grifka J. 
          
Computer assistance in total knee replacement - a critical assessment of current health care technology. Comput Aided Surg 2006; 11 (02) 77-80 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-17]17 

            Rama KR, 
          

            Apsingi S, 
          

            Poovali S, 
          

            Jetti A. 
          
Timing of tourniquet release in knee arthroplasty. Meta-analysis of randomized, controlled trials. J Bone Joint Surg Am 2007; 89 (04) 699-705 





PubMedGoogle Scholar





	
[bookmark: JR160057oa-18]18 

            Adalberth G, 
          

            Byström S, 
          

            Kolstad K, 
          

            Mallmin H, 
          

            Milbrink J. 
          
Postoperative drainage of knee arthroplasty is not necessary: a randomized study of 90 patients. Acta Orthop Scand 1998; 69 (05) 475-478 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-19]19 

            Al-Zahid S, 
          

            Davies AP. 
          
Closed suction drains, reinfusion drains or no drains in primary total knee replacement?. Ann R Coll Surg Engl 2012; 94 (05) 347-350 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-20]20 

            Braaf S, 
          

            Manias E, 
          

            Riley R. 
          
The role of documents and documentation in communication failure across the perioperative pathway. A literature review. Int J Nurs Stud 2011; 48 (08) 1024-1038 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-21]21 

            Halawi MJ, 
          

            Vovos TJ, 
          

            Green CL, 
          

            Wellman SS, 
          

            Attarian DE, 
          

            Bolognesi MP. 
          
Preoperative predictors of extended hospital length of stay following total knee. J Arthroplasty 2015; 30 (03) 361-364 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-22]22 

            Cram P, 
          

            Lu X, 
          

            Kates SL, 
          

            Singh JA, 
          

            Li Y, 
          

            Wolf BR. 
          
Total knee arthroplasty volume, utilization, and outcomes among Medicare beneficiaries, 1991-2010. JAMA 2012; 308 (12) 1227-1236 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-23]23 

            Gibon E, 
          

            Courpied JP, 
          

            Hamadouche M. 
          
Total joint replacement and blood loss: what is the best equation?. Int Orthop 2013; 37 (04) 735-739 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-24]24 

            Meunier A, 
          

            Petersson A, 
          

            Good L, 
          

            Berlin G. 
          
Validation of a haemoglobin dilution method for estimation of blood loss. Vox Sang 2008; 95 (02) 120-124 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-25]25 

            Gross JB. 
          
Estimating allowable blood loss: corrected for dilution. Anesthesiology 1983; 58 (03) 277-280 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160057oa-26]26 

            Sehat KR, 
          

            Evans R, 
          

            Newman JH. 
          
How much blood is really lost in total knee arthroplasty? Correct blood loss management should take hidden loss into account. Knee 2000; 7 (03) 151-155 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.192.75.148
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  