
Abstract
Without prophylaxis, rates of deep vein thrombosis 
(DVT) after major orthopedic surgery range from 
40% to 60%. Randomized clinical trials over the 
past 30 years have provided evidence that primary 
thromboprophylaxis reduces DVT, pulmonary embolism 
(PE), and fatal PE, and prophylaxis to prevent venous 
thromboembolism (VTE) in patients at risk has been 
ranked as the highest safety practice for hospitalized 
patients. Since 1986, some type of prophylaxis has 
been recommended for total knee arthroplasty (TKA), 
total hip arthroplasty (THA), and hip fracture surgery. 
Orthopedic guidelines published in Chest provide a 
current evidence-based guide for prophylaxis for TKA, 
THA, and hip fracture surgery. In addition to following 
these recommendations for routine prophylaxis, 
surgeons should assess patients for additional VTE 
risk. Patients at higher risk may need more intense 
prophylaxis. Data from meta-analyses and placebo-
controlled, blinded, randomized clinical trials have 
demonstrated little or no increase in rates of clinically 
important bleeding with prophylaxis.

S ince the first National Institutes of Health 
Thrombosis Conference in 1986,1 when it was 
reported that patients undergoing major lower 
extremity orthopedic surgery were in the group 
at highest risk for venous thromboembolic 

(VTE) events, some type of prophylaxis has been rec-
ommended for total knee arthroplasty (TKA), total hip 
arthroplasty (THA), and hip fracture surgery. Appropriate 
endpoints for thromboprophylaxis studies, as defined 
by physicians, differ widely. Some believe that contrast 
venography for deep vein thrombosis (DVT) should be 
used as the endpoint, whereas others argue that reduc-
tion in all-cause mortality should be used. Although it is 

widely recognized that use of venographic, duplex ultra-
sound, or clinically symptomatic DVT is not a perfect 
endpoint, DVT is an endpoint that can be documented in a 
manageable number of patients. Proving reduction in all-
cause mortality or fatal pulmonary embolism (PE) as the 
objective of a thromboprophylaxis trial is problematic. 
PE as an endpoint would require more patients than could 
be reasonably examined in a study situation. Obtaining 
autopsy confirmation of PE as cause of death is increas-
ingly difficult. No reported study has used PE as the end-
point for determining the advantage of using prophylaxis. 
Using mortality as the endpoint dismisses the significant 

burden on the health care system of illness caused by 
symptomatic or objectively proven VTE with possible 
long-term problems from these events, such as pulmonary 
hypertension and chronic venous insufficiency.

Without prophylaxis, rates of DVT after major 
orthopedic surgery range from 40% to 60%.2,3 Between 
25% and 33% of these thrombi occur in the proximal 
deep veins, which are more likely to produce symptoms 
and result in PE. Although improved patient care and 
surgical techniques have reduced some risk factors, 
the majority of patients undergoing major orthopedic 
surgery still have many risk factors, including advanced 
age, comorbidities (eg, cancer, peripheral vascular 
disease, high blood pressure), and more extensive 
surgical procedures.

Most studies of VTE and its prevention have used 
sensitive diagnostic tests to detect DVT. The majority 
of diagnosed DVT cases in TKA were distal, below 
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the knee, and remained unchanged without any adverse 
outcomes.4-7 Approximately 10% to 20% of distal DVT 
cases propagate to the proximal veins,5,8-10 particularly 
in patients having major hip surgery.11,12 Randomized 
clinical trials over the past 30 years have provided 
evidence that primary thromboprophylaxis reduces DVT, 
PE, and fatal PE.13,14,15 Prophylaxis to prevent VTE in 
patients at risk has been ranked as the highest safety 
practice for hospitalized patients.16

In response to the high incidence of VTE in patients 
who did not receive prophylaxis before 1986, a series of 
guidelines was developed and published in the journal 
Chest. These guidelines are reviewed and modified 
every few years and are presently undergoing their 
eighth modification. In these guidelines, the evidence 
and its strength are delineated. A grade 1 rating means 
that evidence in a study clearly shows that the benefit 
of a specific modality outweighs the risk; a grade 2 
rating means that the benefit versus risk is not clear. 
Ratings A through C refer to the quality of studies, with 
A representing randomized prospective studies with 
consistent hard endpoints that apply to most patients 
most of the time and C representing cohort studies in 
nature with results that are not consistent.

VTE prevention recommendations rated grade 1A in 
Chest guidelines for THA are low-molecular-weight 
heparin (LMWH) started 12 hours before surgery or 12 
to 24 hours after surgery, fondaparinux started 6 to 8 
hours after surgery, and adjusted-dose warfarin started 
preoperatively or the evening after surgery. Routine 
TKA prophylaxis recommendations rated grade 1A 
are LMWH started 12 to 24 hours after surgery, 
fondaparinux started 6 to 8 hours after surgery, and 
adjusted-dose warfarin started preoperatively or the 
evening after surgery. For patients undergoing hip 
fracture surgery, fondaparinux is grade 1A. LMWH 
(grade 1C+) and adjusted-dose warfarin (grade 2B) 
also appear to be reasonable for DVT prophylaxis in 
hip fracture surgery, though the evidence from clinical 
trials is not as strong as for fondaparinux. Optimal use 
of mechanical prophylaxis may be employed in TKA 
(grade 1B) and hip fracture surgery (grade 1C+) if the 
patient is at high risk for bleeding. Aspirin alone for 

VTE prophylaxis is not recommended (grade 1A) for 
any major lower extremity surgery.15

In addition to following these recommendations for 
routine prophylaxis, surgeons should assess patients for 
additional VTE risk. Patients at higher risk may need more 
intense prophylaxis. Use of both the recommendations 
and the documented assessment of each patient has 
been adopted by the National Quality Forum (NQF), 
the Surgical Care Improvement Project (SCIP), and 
the Joint Commission on Accreditation of Healthcare 
Organizations (JCAHO).

The major concern in thromboprophylaxis is the 
complication of bleeding. However, data from meta-
analyses and placebo-controlled, blinded, randomized 
clinical trials have demonstrated little or no increase in 
rates of clinically important bleeding with prophylaxis.17,18 
One study found an incidence of 1.1% postoperative 
hemorrhage or hematoma with a death rate of 4.5% and 
an 11.3% incidence of postoperative PE or DVT with a 
death rate of 6.5% in reporting on all surgical patients in 
2002.19 Appropriately used thromboprophylaxis appears to 
have a desirable risk–benefit ratio and is reported as cost-
effective.20-22 Thromboprophylaxis in major lower extremity 
orthopedic surgery provides an opportunity to improve 
patient outcomes and long-term sequelae of VTE by using 
established, validated outcome measures. This represents 
the best method of using evidence-based medicine in  
clinical practice.
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