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INTRODUCTION

• ROBOTIC TECHNOLOGY:
• Total Knee Arthroplasty (TKA) allows for better precision, improved implant positioning, and less 

tissue trauma. 

• It may reduce blood loss and decrease postoperative pain. 

• TOURNIQUET AND ROBOTIC TKA:
• The use of the tourniquet has become a subject of debate in the literature.

• In conventional TKA, studies show an increase in occult blood loss, higher infection incidence, and 

increased postoperative pain associated to the use of tourniquet.

• In the robotic-assisted technique, the divergence remains, with few comparative studies regarding 

the use of a tourniquet.

Haddad FS., 2017; Pailhé R. 2021; Onggo JR et al., 2020; Kayani B et al., 2019; Ahmed I et al., 2021; Sun C et al., 2022; Magan AA et al., 2022. 
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OBJECTIVES

• Compare patients undergoing robotic-assisted 

TKA with and without the use of tourniquet, 

evaluating the blood loss 24 hours after surgery and  

surgical time.
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• Retrospective study with medical records analysis. 

• Patients who underwent TKA with robotic assistance between October 2022 and June 2023. 

• Two groups: one with the use and other without the use of a tourniquet.

• Patients underwent the same anesthetic technique, surgical technique, surgical instruments 
(ROSA® robotic arm), and postoperative management.

• Statistical analysis of the decrease in hemoglobin (Hb) and hematocrit (Ht) values 24 hours 
post-procedure, calculation of blood loss by Body Mass Index (BMI)*, surgical time, sex, age, 
BMI, and number of transfusions (criterion: Hb < 7g/dl).

• Confidence level of 5%

MATERIALS AND METHODS

*Nadler SB et al,. 1962; Lisander B et al., 1998.
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• Many studies compare robotic TKA to conventional techniques, but without comparing 

the use or not of the tourniquet. 

• Lai et al. (2022) in a randomized clinical trial with only 14 patients demonstrated 

similar results between the group with and without a tourniquet in the robotic 

technique.

• Xu et al. (2022) in a retrospective study with 65 patients using tourniquet showed that 

robotic surgery had less blood loss compared to the conventional technique when 

both were performed with a tourniquet.

Kim YH et al,. 2020; Song EK et al., 2011; Bensa A et al,. 2023; Lai YH et al., 2022; Ahmed I et al., 2021; Sun C et al., 2022; Xu JZ et al,. 2022
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• There was no significant difference in surgical time between groups. 

   - This differs from recent meta-analyses of non-robotic-assisted surgeries, which 

indicate that the tourniquet is a factor in reducing surgical time.

LIMITATIONS:

• Retrospective study;

• Data from a single center;

   - Reduction of bias when comparing different surgeons with varying practices.

• Limited number of patients for a retrospective study.

Ahmed I et al., 2021; Pavão et al., 2023.
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• Robotic-assisted TKA surgeries performed with or 

without the use of a tourniquet showed no significant 

difference in the decrease in hemoglobin and 

hematocrit levels 24 hours after surgery, estimated 

blood volume loss, transfusions, and surgical time.



Thank you
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Londrina, Paraná, Brazil



REFERENCES

13

• 1-Haddad FS. Evolving techniques: the need for better technology. Bone Joint J. 2017 Feb;99-B(2):145-146. doi: 10.1302/0301-620X.99B2.38085. PMID: 28148653.

• 2-Pailhé R. Total knee arthroplasty: Latest robotics implantation techniques. Orthop Traumatol Surg Res. 2021 Feb;107(1S):102780. doi: 10.1016/j.otsr.2020.102780. Epub 2021 Jan 11. PMID: 33333275.

• 3-Rivière C, Iranpour F, Auvinet E, Howell S, Vendittoli PA, Cobb J, Parratte S. Alignment options for total knee arthroplasty: A systematic review. Orthop Traumatol Surg Res. 2017 Nov;103(7):1047-1056. doi: 10.1016/j.otsr.2017.07.010. Epub 2017 Aug 31. PMID: 28864235.

• 4-Onggo JR, Onggo JD, De Steiger R, Hau R. Robotic-assisted total knee arthroplasty is comparable to conventional total knee arthroplasty: a meta-analysis and systematic review. Arch Orthop Trauma Surg. 2020 Oct;140(10):1533-1549. doi: 10.1007/s00402-020-03512-5. Epub 2020 

Jun 14. PMID: 32537660.

• 5-Kayani B, Konan S, Huq SS, Tahmassebi J, Haddad FS. Robotic-arm assisted total knee arthroplasty has a learning curve of seven cases for integration into the surgical workflow but no learning curve eMect for accuracy of implant positioning. Knee Surg Sports Traumatol Arthrosc. 

2019 Apr;27(4):1132-1141. doi: 10.1007/s00167-018- 5138-5. Epub 2018 Sep 17. PMID: 30225554; PMCID: PMC6435632.

• 6-Ahmed I, Chawla A, Underwood M, Price AJ, Metcalfe A, Hutchinson CE, Warwick J, Seers K, Parsons H, Wall PDH. Time to reconsider the routine use of tourniquets in total knee arthroplasty surgery. Bone Joint J. 2021 May;103-B(5):830-839. doi: 10.1302/0301-620X.103B.BJJ-2020-

1926.R1. Epub 2021 Mar 8. PMID: 33683139; PMCID: PMC8091001.

• 7-Sun C, Zhang X, Ma Q, Tu Y, Cai X, Zhou Y. Impact of tourniquet during total knee arthroplasty when tranexamic acid was used: a meta-analysis of randomized controlled trials. J Orthop Surg Res. 2022 Jan 15;17(1):18. doi: 10.1186/s13018-021- 02898-1. PMID: 35033124; PMCID: 

PMC8760757.

• 8-Magan AA, Dunseath O, Armonis P, Fontalis A, Kayani B, Haddad FS. Tourniquet use in total knee arthroplasty and the risk of infection: a meta-analysis of randomised controlled trials. J Exp Orthop. 2022 Jul 1;9(1):62. doi: 10.1186/s40634-022-00485-9. PMID: 35776268; PMCID: 

PMC9249956.

• 9-Lai YH, Xu H, Su Q, Wan XF, Yuan MC, Zhou ZK. EMect of tourniquet use on blood loss, pain, functional recovery, and complications in robot-assisted total knee arthroplasty: a prospective, double-blinded, randomized controlled trial. J Orthop Surg Res. 2022 Feb 21;17(1):118. 1PMID: 

35189911; PMCID: PMC8862211. 

• 10-Ren Y, Cao S, Wu J, Weng X, Feng B. EMicacy and reliability of active robotic-assisted total knee arthroplasty compared with conventional total knee arthroplasty: a systematic review and meta-analysis. Postgrad Med J. 2019 Mar;95(1121):125-133. doi: 10.1136/postgradmedj-2018-

136190. Epub 2019 Feb 26. PMID: 30808721; PMCID: PMC6585281.

• 11-Nadler SB, Hidalgo JH, Bloch T. Prediction of blood volume in normal human adults. Surgery. 1962 Feb;51(2):224-32. PMID: 21936146.

• 12-Lisander B, Ivarsson I, Jacobsson SA. Intraoperative autotransfusion is associated with modest reduction of allogeneic transfusion in prosthetic hip surgery. Acta Anaesthesiol Scand. 1998 Jul;42(6):707-12. doi: 10.1111/j.1399-6576.1998.tb05305.x. PMID: 9689278.

• 13-Kim YH, Yoon SH, Park JW. Does Robotic-assisted TKA Result in Better Outcome Scores or Long-Term Survivorship Than Conventional TKA? A Randomized, Controlled Trial. Clin Orthop Relat Res. 2020 Feb;478(2):266-275. doi: 10.1097/CORR.0000000000000916. Erratum in: Clin 

Orthop Relat Res. 2021 Jun 1;479(6):1407. PMID: 31389889; PMCID: PMC7438149.

• 14-Song EK, Seon JK, Park SJ, Jung WB, Park HW, Lee GW. Simultaneous bilateral total knee arthroplasty with robotic and conventional techniques: a prospective, randomized study. Knee Surg Sports Traumatol Arthrosc. 2011 Jul;19(7):1069-76. doi: 10.1007/s00167-011-1400-9. Epub 

2011 Feb 11. PMID: 21311869.

• 15-Bensa A, Sangiorgio A, Deabate L, Illuminati A, Pompa B, Filardo G. Robotic-assisted mechanically aligned total knee arthroplasty does not lead to better clinical and radiological outcomes when compared to conventional TKA: a systematic review and meta-analysis of randomized 

controlled trials. Knee Surg Sports Traumatol Arthrosc. 2023 Nov;31(11):4680-4691. doi: 10.1007/s00167-023- 07458-0. Epub 2023 Jun 3. PMID: 37270464.

• 16-Liu D, Graham D, Gillies K, Gillies RM. EMects of tourniquet use on quadríceps function and pain in total knee arthroplasty. Knee Surg Relat Res. 2014Dec;26(4):207-13. doi: 10.5792/ksrr.2014.26.4.207. Epub 2014 Dec 2. PMID: 25505702; PMCID: PMC4258487.

• 17-Xu JZ, Li LL, Fu J, Xu C, Zhang GQ, Chai W, Hao LB, Li X, Chen JY. Comparison of serum inflammatory indicators and radiographic results in MAKO robotic-assisted versus conventional total knee arthroplasty for knee osteoarthritis: a retrospective study of Chinese patients. BMC 

Musculoskelet Disord. 2022 May 4;23(1):418. doi: 10.1186/s12891-022-05373-y. PMID: 35509075; PMCID: PMC9066791.

• 18-Pavão DM, Pires eAlbuquerque RS, de Faria JLR, Sampaio YD, de Sousa EB, Fogagnolo F. Optimized Tourniquet Use in Primary Total Knee Arthroplasty: A Comparative, Prospective, and Randomized Study. J Arthroplasty. 2023 Apr;38(4):685-690. doi: 10.1016/j.arth.2022.10.026. 

Epub 2022 Oct 21. PMID: 36280159.


	Slide 1
	Slide 2: Faculty Disclosure Information
	Slide 3
	Slide 4
	Slide 5: MATERIALS AND METHODS
	Slide 6: RESULTS
	Slide 7: RESULTS
	Slide 8: RESULTS
	Slide 9: DISCUSSION
	Slide 10: DISCUSSION
	Slide 11: CONCLUSION
	Slide 12: Thank you
	Slide 13: REFERENCES

