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Response/Recommendation: There is insufficient high-quality clinical evidence to support the 

routine use of intravenous intraoperative heparin in total joint arthroplasty.  

 

Level of Evidence: moderate  

 

Rationale: 

The risk of venous thromboembolism (VTE) increases after total hip arthroplasty (THA) and total 

knee arthroplasty (TKA) 1. While most VTE prophylaxis regimens are instituted postoperatively, the 

activation of the coagulation system starts during surgery. In THA, this activation is evidenced by 

increased levels of thrombin-antithrombin complex, prothrombin fragment 1+2, fibrinogen peptide 

A, and D-dimer following femoral reaming for prosthesis insertion2. Intraoperative heparin 

significantly reduces fibrinopeptide A and prothrombin F1.2, indicating decreased synthesis of 

thrombin and fibrin, but does not affect the thrombin–antithrombin complex2; 3. Studies have 

investigated the potential of intraoperative heparin to reduce the incidence of early postoperative 

VTE. Unfractionated heparin (UFH) has been utilized due to its established efficacy in cardiac bypass 

surgery and the ability to reverse its effects with protamine in case of excessive bleeding. 

 

Several randomized controlled trials (RCTs) have investigated intraoperative IV UFH compared to 

placebo in patients undergoing THA and TKA. In a study by Sharrock et al.4 1,000 units of IV UFH 

was administered, prior to incision, to patients undergoing THA followed by 500 units every 30 

minutes until completion of surgery. In another study by Westrich et al.5, from the same institution,  

15 units/kg of IV UFH was administered to patients at high risk of venous thromboembolism, during 

acetabular reconstruction for patients undergoing THA. In both studies patients received aspirin, at 

650 mg for 11-30 days, for prevention of VTE. In the former study by Sharrock et al. there was 

reduction in the incidence of DVT and pulmonary embolism in patients receiving IV UFH but also 

an increase in intraoperative blood loss was noted. In the study by Westrich et al. the rate of VTE and 

blood loss was the same in both groups. In an RCT conducted by Huo et al.7, patients undergoing 

THA were randomly assigned to different doses of intraoperative UFH, compared to a control group 

receiving saline. The study reported a significant decrease in the overall incidence of DVT (p<0.001). 

No adverse effects from heparin were noted, and there were no significant differences between groups 

in postoperative drainage, hematocrit levels, or transfusion requirements. The antithrombotic effect 

of heparin was observed to last for approximately 30 minutes, and additional boluses before surgery 

did not provide added benefit. Another RCT investigating coagulation parameters in THA patients 

found reduced levels of D-dimer and other coagulation markers with intraoperative IV UFH8. In a 

study by Giachino et al.6 00 units/kg of UFH was administered to patients, before tourniquet inflation, 

in patients undergoing TKA. They measured the embolic load in the right artrium of patients  and 

found no differences between the groups in embolic material, interpreted as fat emboli, after release 

of the tourniquet. Another prospective study in patients undergoing TKA was a single arm cohort 

without any comparator12, the patients received 1000 IU of IV UFH before surgery and a second IV 

bolus of 500 u was given at the end of surgery and right before deflation of tourniquet. Patients then 

recieved enoxaparin, 30 mg subcutaneously, every 12 hours for 6 to 8 days following surgery. The 

study reported an incidence of DVT at 50%.  In another study, Reitman et al.15 observed a notably 



low incidence of DVT among patients who received a multimodal approach to DVT prophylaxis, 

excluding those with predisposing factors. A total of 1,308 patients undergoing TKA received 

intraoperative prophylaxis including 1000 units of IV UFH before tourniquet inflation, hypotensive 

epidural anesthesia maintaining mean arterial pressures of 70 to 90 mm Hg, followed by postoperative 

external pneumatic compression and 325 mg aspirin twice daily for 6 weeks. The incidence of DVT 

detected by duplex venous ultrasound was 4%. However, definitive conclusions regarding the 

effectiveness of intraoperative IV UFH cannot be drawn from this study as multiple modalities were 

implemented. 

 

Several studies have been published, comparing smaller cohorts with or without intraoperative 

administration of  UFH for patients undergoing THA9 or TKA10, or comparing cohorts with historical 

studies that did not use intraoperative UFH11. These studies found no clear difference in the incidence 

of symptomatic VTE.  A retrospective review included two extensive cohorts undergoing THA and 

TKA, where patients received 1,000 IU of UFH at skin incision, with an additional 500-unit dose 

intraoperatively13. The study found no significant differences in the incidence of fatal pulmonary 

embolism compared to historical controls. Another retrospective cohort study investigated 

intraoperative IV UFH in THA patients with a history of DVT14. Patients received 10 units/kg IV 

UFH intraoperatively, before femoral canal preparation. The study lacked a comparator group and 

patients received varied postoperative antithrombotic regimens, precluding definitive conclusions 

from the findings.  

 

In a retrospective cohort study of patients undergoing THA due to femoral neck fracture, the 

administration of 10 IU/kg of UFH intraoperatively before cementation was compared to no UFH16. 

The study revealed a significant increase in intraoperative bone cement implantation syndrome 

(BCIS) among patients who received UFH (35% vs. 3%) (p<0.001). No association was found 

between BCIS and thromboembolic events at 30 days, 90 days, or 1 year postoperatively. 

 

Regarding the safety, only one study demonstrated significantly increased bleeding with 

intraoperative heparin4. The study used repeated doses of 500 units heparin every 30 minutes during 

surgery, which resulted in a higher total heparin dosage than any subsequent regimen applied I the 

other studies. Therefore, intraoperative IV UFH may be regarded safe. Regional anesthesia was 

utilized in almost all studies involving THA and epidural anesthesia has been associated with a lower 

rate of DVT compared with general anesthesia17; 18. This may have reduced the incidence of VTE and 

serve as a confounding variable. In addition, hypotensive anesthesia has the added advantage of 

reducing the intraoperative blood loss, serving as another confounding variable in the majority of 

studies. 

 

References: 

 

1. Falck-Ytter Y, Francis CW, Johanson NA, Curley C, Dahl OE, Schulman S, Ortel TL, Pauker SG, 

Colwell CW, Jr. 2012. Prevention of vte in orthopedic surgery patients: Antithrombotic 

therapy and prevention of thrombosis, 9th ed: American college of chest physicians evidence-

based clinical practice guidelines. Chest. 141(2 Suppl):e278S-e325S. 

2. Sharrock NE, Go G, Harpel PC, Ranawat CS, Sculco TP, Salvati EA. 1995. The john charnley 

award. Thrombogenesis during total hip arthroplasty. Clin Orthop Relat Res. (319):16-27. 

3. Sharrock NE, Go G, Sculco TP, Salvati EA, Westrich GH, Harpel PC. 1999. Dose response of 

intravenous heparin on markers of thrombosis during primary total hip replacement. 

Anesthesiology. 90(4):981-987. 



4. Sharrock NE, Brien WW, Salvati EA, Mineo R, Garvin K, Sculco TP. 1990. The effect of 

intravenous fixed-dose heparin during total hip arthroplasty on the incidence of deep-vein 

thrombosis. A randomized, double-blind trial in patients operated on with epidural anesthesia 

and controlled hypotension. J Bone Joint Surg Am. 72(10):1456-1461. 

5. Westrich GH, Salvati EA, Sharrock N, Potter HG, Sánchez PM, Sculco TP. 2005. The effect of 

intraoperative heparin administered during total hip arthroplasty on the incidence of proximal 

deep vein thrombosis assessed by magnetic resonance venography. J Arthroplasty. 20(1):42-

50. 

6. Giachino AA, Rody K, Turek MA, Miller DR, Wherrett C, Moreau G, O'Rourke K, Grabowski J, 

McLeish W, Fazekas A. 2001. Systemic fat and thrombus embolization in patients undergoing 

total knee arthroplasty with regional heparinization. J Arthroplasty. 16(3):288-292. 

7. Huo MH, Salvati EA, Sharrock NE, Brien WW, Sculco TP, Pellicci PM, Mineo R, Go G. 1992. 

Intraoperative heparin thromboembolic prophylaxis in primary total hip arthroplasty. A 

prospective, randomized, controlled, clinical trial. Clin Orthop Relat Res. (274):35-46. 

8. Tomita M, Motokawa S. 2008. Intraoperative heparin injection reduced d-dimer and tat levels after 

total hip arthroplasty. Acta Medica Nagasakiensia. 53(1):9-13. 

9. Maezawa K, Nozawa M, Aritomi K, Kubota M, Shitoto K, Kurosawa H. 2008. Changes of d-dimer 

after total hip arthroplasty in patients with and without intraoperative heparin. Arch Orthop 

Trauma Surg. 128(1):37-40. 

10. Westrich GH, Menezes A, Sharrock N, Sculco TP. 1999. Thromboembolic disease prophylaxis 

in total knee arthroplasty using intraoperative heparin and postoperative pneumatic foot 

compression. J Arthroplasty. 14(6):651-656. 

11. González Della Valle A, Serota A, Go G, Sorriaux G, Sculco TP, Sharrock NE, Salvati EA. 2006. 

Venous thromboembolism is rare with a multimodal prophylaxis protocol after total hip 

arthroplasty. Clin Orthop Relat Res. 444:146-153. 

12. Mant MJ, Russell DB, Johnston DW, Donahue PA. 2000. Intraoperative heparin in addition to 

postoperative low-molecular-weight heparin for thromboprophylaxis in total knee 

replacement. J Bone Joint Surg Br. 82(1):48-49. 

13. Nassif JM, Ritter MA, Meding JB, Keating EM, Faris PM. 2000. The effect of intraoperative 

intravenous fixed-dose heparin during total joint arthroplasty on the incidence of fatal 

pulmonary emboli. J Arthroplasty. 15(1):16-21. 

14. Gonzalez Della Valle A, Shanaghan KA, Nguyen J, Liu J, Memtsoudis S, Sharrock NE, Salvati 

EA. 2020. Multimodal prophylaxis in patients with a history of venous thromboembolism 

undergoing primary elective hip arthroplasty. Bone Joint J. 102-b(7_Supple_B):71-77. 

15. Reitman RD, Emerson RH, Higgins LL, Tarbox TR. 2003. A multimodality regimen for deep 

venous thrombosis prophylaxis in total knee arthroplasty. J Arthroplasty. 18(2):161-168. 

16. García-Mansilla A, Castro Lalín A, Holc F, Molho NM, Vescovo A, Slullitel PA, Buttaro MA. 

2023. Intraoperative unfractionated heparin before femoral component cementation should be 

avoided in femoral neck fracture treated with hybrid total hip arthroplasty. Eur J Orthop Surg 

Traumatol. 33(6):2547-2554. 

17. Modig J, Borg T, Karlström G, Maripuu E, Sahlstedt B. 1983. Thromboembolism after total hip 

replacement: Role of epidural and general anesthesia. Anesth Analg. 62(2):174-180. 

18. Sharrock NE, Haas SB, Hargett MJ, Urquhart B, Insall JN, Scuderi G. 1991. Effects of epidural 

anesthesia on the incidence of deep-vein thrombosis after total knee arthroplasty. J Bone Joint 

Surg Am. 73(4):502-506. 

 


