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Background

• Venous thromboembolic disease (VTE) is one 
of the most common life-threatening 
complications after TJA and is responsible for 
readmission in approximately 1.7% of cases in 
the 90 days following operation. 

• Fatal PE occurs in 0.1 to 0.2% of TJAs, 

    accounting for more than 1,000 deaths each 

    year in the US.



Background

• Many VTE events present early or in a delayed 
fashion, as long as 6 to 12 weeks after hospital 
discharge. 

• The three-month cumulative prevalence of 
symptomatic VTE and pulmonary embolism after 
THA is 2.5-3.4% and 1.1%, respectively, compared 
with 1.8-2.4% and 0.8% after TKA.

• Regardless of the cause, VTE has become a more 
visible complication following TKA than THA in the 
recent decade 



Background

• The Goal:
1) Prevent fatal PE and symptomatic VTE

2) Reduce complications
1) Bleeding

2) Infections

3) Return to OR

3) Identify high risk patients and treat 

       appropriately when needed.



Injectable Anticoagulants

• Agents

–  Heparin (LMWH)

–  Enoxaparin (Lovenox)

–  Fondaparinux (Arixtra)

• Pros: No monitoring

• Cons

–  Daily subcutaneous injections

–  Contraindications: renally dosed, 
contraindicated in dialysis patients



Warfarin (Coumadin)

• Method of Administration: oral

• Monitoring: blood draws (INR, initially 
daily, frequency decreases to twice a 
week)

• Cost: low

• Mechanism of action: prevents recycling 
of vitamin K in the production of clotting 
factors in the liver

• Contraindications: many drug and food 
interactions



Direct Oral Anticoagulants
• Agents

– Rivaroxaban (Xarelto)

– Apixaban (Eliquis)

• Pros: No injection needed,

No monitoring needed

• Cons

– Cost

– Reversal agents: 

• Factor VIII inhibitor bypassing activity (FEIBA)

• Prothrombin complex concentrates (PCC)

• Reverse factor 7a (rFVIIa)

• Andexanet alfa (FDA approved)



Aspirin

• Method of Administration: oral

• Monitoring: none

• Cost: lowest

• Mechanism of action: inhibits platelet 
generation of thromboxane A2 

• Contraindications: GI bleeding, 
allergies, kidney function



DVT prophylaxis in Total Joint Arthroplasty

• ACCP 2008
– Goal

• Decrease DVTs
– Level 1A recs

• Start
– LMWH 12-24 hrs
– Arixtra 6-24 hrs
– Coumadin POD 0

• Duration
– At least 10 days
– For THA – up to 35 

days
• No ASA or heparin 5000U 

SQ as only means
• No Duplexes if 

asymptomatic

• AAOS 2007
– Goals 

• Decrease symptomatic PE

• Minimize bleeding and wound 
complications

– Recommendations
• No Level IA recs

• IIIB recommendations

PE risk Bleeding risk Anticoagulation

Standard Standard ASA, LMWH, 
coumadin, arixtra

High Standard LMWH, coumadin, 
arixtra

Standard High ASA, coumadin, 
non-pharmacologic

High High ASA, coumadin, 
non-pharmacologic



ACCP versus AAOS guidelines

Eikelboom et al. Chest 2009; 135:513-520.



Guidelines
• AAOS felt ACCP:

– Focused on efficacy of treatment of asymptomatic 
VTE

– Underestimated the risks of aggressive 
anticoagulation

• Hematoma

• Return to OR

• Wound healing

• Infection



• 5. We suggest the use of pharmacologic agents and/or mechanical 
compressive devices for the prevention of venous thromboembolism in 
patients undergoing elective hip or knee arthroplasty, and who are not 
at elevated risk beyond that of the surgery itself for venous 
thromboembolism or bleeding. 

• No pharmacological agents showed a statistically significant effect in 
preventing all-cause mortality, symptomatic pulmonary emboli, 
symptomatic DVT, and major bleeding (page 80 – Aspirin was included)



• 2.1.1. In patients undergoing total hip arthroplasty (THA) or total knee arthroplasty 
(TKA), we recommend use of one of the following for a minimum of 10 to 14 days 
rather than no anti- thrombotic prophylaxis: low-molecular-weight heparin 
(LMWH), fondaparinux, apixaban, dabigatran, rivaroxaban, low-dose unfractionated 
heparin (LDUH), adjusted-dose vitamin K antagonist (VKA), aspirin (all Grade 1B), or 
an intermittent pneumatic compression device (IPCD) (Grade 1C). 



• For patients undergoing total hip arthroplasty or total knee arthroplasty, the 
ASH guideline panel suggests using aspirin (ASA) or anticoagulants. When 
anticoagulants are used, the panel suggests using direct oral anticoagulants 
(DOACs) over low-molecular-weight heparin (LMWH); the panel suggests 
using any of the DOACs approved for use. If a DOAC is not used, the 
panel suggests using LMWH rather than warfarin and recommends LMWH 
rather than unfractionated heparin (UFH).



Which is the 
best agent?



• Aspirin (1.7%) and Factor Xa inhibitors (1.7%) 
had the lowest incidence of DVT

• Aspirin (12%) and Factor Xa inhibitors (12%) 
had the lowest incidence of blood transfusion

• Similar bleeding related complications 



ASA vs. Factor Xa Inhibitors

• All “standard” risk patients

• 325mg BID ASA vs Xa Inhibitor





• Aspirin as prophylaxis against VTE following 
TJA may reduce the risk of mortality



Revision Total Joint Arthroplasty

• Decreased rate of VTEs compared to Warfarin

• Decreased  incidence of Bleeding

• Similar infection rate

• Conclusions: ASA is effective in revision TJA



• ASA 81 mg BID = less GI distress and nausea 
compared with ASA 325 mg BID

• No difference in GI bleeding



ASA 81mg BID 
not inferior to 
ASA 325 BID



Conclusions
• Risk Stratification is key

– No one perfect validated risk tool exists yet

• Things have changed:
– Early mobilization

– Shorter operative times

– Use of MCDs

– ASA

• LESS IS MORE in the majority of patients



Conclusion

• Aspirin is here to stay!

• Low dose aspirin good for most patients

• Must risk stratify patients to 

determine the best VTE prophylaxis



Questions


