
The high risk of venous thromboembolism among pa-
tients undergoing major lower limb surgery is well
recognized. Recommendations for appropriate pro-

phylaxis based on solid scientific evidence have been pub-
lished by the American College of Chest Physicians on a reg-
ular basis since 1986.1 Similar guidelines have been
developed by other expert groups.2 Because of the perceived
risk of increased postoperative bleeding, there have been
concerns among the orthopedic surgical community about
the use of prophylactic anticoagulant therapy. Although
comparisons with untreated patients are few, the evidence
suggests bleeding is not increased.3 Nevertheless, these
concerns led the American Academy of Orthopaedic Sur-
geons to develop alternative guidelines,4 which are based on
data supporting the reduction of clinical outcomes, namely
pulmonary emboli, rather than all venous thromboem-
bolism events.

The guidelines from the American College of Chest Physi-
cians recommend a minimum of 10 days of anticoagulant
prophylaxis.1 In the past, anticoagulant prophylaxis was often
given to the patient during his or her hospital stay but was
discontinued on discharge. Ultrasonographic screening has
been used to support the discontinuation of prophylaxis;
however, this approach has poor predictive value and is no
longer recommended for use in this situation.5 With the in-
creasingly short hospital stays after joint-replacement sur-
gery, it is no longer appropriate to consider prophylaxis for
in-hospital use alone, and patients are frequently advised to
continue prophylaxis after discharge. The American College
of Chest Physicians guidelines strongly recommend extend-
ing prophylaxis to up to 35 days for total hip replacement and
hip fracture. This length of prophylaxis is not recommended
after total knee replacement because the peak incidence of
deep vein thrombosis is earlier and the risk–benefit ratio is
correspondingly lower.

In this issue of CMAJ, Rahme and colleagues report varia-
tion in the use of postdischarge thromboprophylaxis after
hip- or knee-replacement surgery among patients aged 65
years and older after discharge.6 Over 80% of these patients
did not receive thromboprophylaxis after discharge. There
appears to be increased risk of short-term mortality among

patients who did not receive postdischarge thromboprophy-
laxis compared with those who did.

This is an important observation that further emphasizes
the need for greater awareness of the importance of 
evidence-based prophylaxis in high-risk surgical popula-
tions. This was also highlighted by the results of the 
ENDORSE study, which was a multinational study that re-
ported a wide variation in appropriate use of prophylactic
therapy among countries and specialties.7

However, the study by Rahme and colleagues has a num-
ber of limitations that reduce its impact. Their study included
only 33% of all of the patients who underwent hip and knee
surgery who were discharged directly from hospital, and it ex-
cluded prescriptions given to patients while in hospital or re-
habilitation centre. Thus, their findings may not be generaliz-
able. Furthermore, their study included 3 markedly different
groups of patients: those who received hip-replacement sur-
gery, knee-replacement surgery or hip-fracture surgery. The
timing of occurrence of venous thromboembolism events
varies among these groups of patients. The peak incidence of
symptomatic deep venous thrombosis is at 16 days after a 
total knee replacement but is at 27 days after a hip replace-
ment and 35 days after a hip fracture repair.8 The expected
mortality among these groups also differs markedly. Al-
though the mortality at 3 months for elective hip- and knee-
replacement arthroplasty may be as low as the reported
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Key points

• There is unexplained variation in compliance with accepted
guidelines for thromboembolism prophylaxis after orthope-
dic surgery.

• Failure to provide recommended prophylaxis appears to be
associated with short-term increases in mortality.

• There is a need for better strategies such as standardized
care plans and preprinted orders to ensure that appropriate
care is continued after hospital discharge.
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0.3%–0.6% in the study by Rahme and colleagues,6 the
3-month mortality after hip-fracture surgery can be as high as

10%.9 This high figure is almost certainly the result of the as-
sociated comorbidities among those in the hip-fracture group.

In Canada, 70% of orthopedic surgeons from each
province (but only 44% of orthopedic surgeons from Quebec)
contribute to the central Canadian Joint Replacement Reg-
istry. The 2007 report from this registry suggests that compli-
ance with approved forms of prophylaxis is as high as 97%.10

In total, 70% of surgeons prescribed low-molecular-weight
heparin; however, its length of use or postdischarge use was
not reported, nor were provincial variations recorded. The
data presented by Rahme and colleagues suggest that (at least
within the Quebec orthopedic community) there was not full
compliance with the recommended standards. It appears
that, almost independent of the length of hospital stay, the
percentage of patients who continued thromboprophylaxis
after discharge was about 20%. Unfortunately, the number of
patients who received some form of inpatient prophylaxis
was not reported because individual hospital data are not
available in the Quebec health care system. Even if we assume
that 100% compliance was achieved in hospital, the number
of patients who continue prophylaxis after discharge is clearly
not ideal.

The inclusion of patients with hip fractures in the study by
Rahme and colleagues adds a confounding factor to the results.
Although these patients are at equal risk of venous thromboem-
bolism, they also have other medical comorbidities, and mortal-
ity in this group is significantly higher than among those under-
going elective joint replacement surgery. This is clearly
confirmed within this study, but it does mean that there are
much smaller numbers on which to base conclusions about
short-term mortality. The number of deaths after total hip re-
placement was 27 and was even lower (11 patients) after total
knee replacement. The mortality rates (0.6% and 0.3% re-
spectively) are, however, comparable with other studies.11

It is difficult to draw many conclusions from the data pre-
sented by Rahme and colleagues about the risks from inad-
equate use of prophylaxis. There were too few deaths to pos-
tulate extensively about the risk of short-term mortality
without additional information about in-hospital care and
causes of death. This study’s strength, however, lies in the
completeness of the data about this select group of patients.

Failure to continue prophylaxis after discharge may be the
result of several factors. The physician may feel that the pa-
tient’s increased mobility after discharge home reduces the
risk of venous thromboembolism. This risk, however, exists
for up to 3 months after surgery, with the majority of events
occurring after discharge.11 Patient compliance with self-
injection or difficulty in arranging home care may be at fault.

Finally, for some patients, the cost of outpatient prescriptions
may be a factor in the decision to continue prophylaxis.

A critical factor in eliminating noncompliance may be the
establishment of standard hospital prophylaxis policies and
the introduction of preprinted medication orders. A similar
policy, which includes the use of low-molecular-weight 
heparin after vascular surgery, has been successful, and is
based on a team approach that includes nursing, surgical and
pharmacist participation.12 Of equal importance is patient ed-
ucation and the inclusion of the standard protocol in the in-
formed consent.
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