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OBJECTIVE: To determine the pharmacologic and physical modalities used by orthopedic surgeons in
Canada to prevent venous thromboembolism (deep venous thrombosis and pulmonary embolism) after to-
tal hip or knee arthroplasty.
DESIGN: Mail survey sent to all members of the Canadian Orthopaedic Association.
SETTING: A nation-wide study.
METHODS: A total of 828 questionnaires, designed to identify the type and frequency of prophylaxis against
venous thromboembolism that were used after hip and knee arthroplasty were mailed to orthopedic surgeons.
OUTCOME MEASURES: Demographic data and the frequency and type of thromboprophylaxis.
RESULTS: Of the 828 surveys mailed 445 (54%) were returned, and 397 were included in this analysis. Of the
respondents, 97% used prophylaxis routinely for patients who undergo total hip or knee arthroplasty. Three of
the 397 (0.8%) did not use any method of prophylaxis. Warfarin was the most common agent used (46%), fol-
lowed by low-molecular-weight heparin (LMWH) (36%). Combination therapy with both mechanical and
pharmacologic methods were used in 39% of patients. Objective screening tests were not frequently performed
before discharge. Extended prophylaxis beyond the duration of hospitalization was used by 36% of physicians.
CONCLUSION: Prophylaxis for venous thromboembolism with warfarin or LMWH has become standard
care after total hip or knee arthroplasty in Canada.

OBJECTIF : Déterminer les moyens pharmacologiques et physiques utilisés par les chirurgiens orthopédiques
du Canada pour prévenir la thrombo-embolie veineuse (thrombose veineuse profonde et embolie pul-
monaire) après une arthroplastie totale de la hanche ou du genou.
CONCEPTION : Questionnaire postal envoyé à tous les membres de l’Association canadienne d’orthopédie.
CONTEXTE : Étude nationale.
MÉTHODES : Au total, 828 questionnaires conçus pour définir le type et la fréquence de la prophylaxie uti -
lisée contre la thrombo-embolie veineuse après une arthroplastie de la hanche et du genou ont été envoyés
par la poste à des chirurgiens orthopédiques.
MESURES DE RÉSULTATS : Données démographiques et fréquence et type de la thromboprophylaxie.
RÉSULTATS : Des 828 questionnaires postés, 445 (54 %) ont été renvoyés et 397 ont été inclus dans la
présente analyse. Parmi les répondants, 97 % ont utilisé une prophylaxie de routine dans le cas des patients
qui ont subi une arthroplastie totale de la hanche ou du genou. Trois des 397 (0,8 %) n’ont utilisé aucune
méthode de prophylaxie. La warfarine a été l’agent le plus souvent utilisé (46 %), suivie de l’héparine de
faible poids moléculaire (HFPM) (36 %). On a utilisé une thérapie mécanique et pharmacologique com-
binée chez 39 % des patients. On n’a pas effectué souvent de tests de dépistage objectifs avant la libération.
Une prophylaxie prolongée après l’hospitalisation a été administrée par 36 % des médecins.
CONCLUSION : La prophylaxie contre la thrombo-embolie veineuse au moyen de la warfarine ou de l’HFPM
est devenue le traitement normal après une arthroplastie totale de la hanche ou du genou au Canada.
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Arthritis is a major cause of mor-
bidity in the aging North
American population. Total

hip and total knee arthroplasties have
greatly improved the quality of life for
patients with severe disease, by pro-
viding improved mobility and relief
from pain.1 Over the past 35 years the
number of arthroplasty procedures has
increased steadily. According to the
Institute for Clinical and Evaluative
Sciences, there were over 13 000 total

hip or knee arthroplasty procedures
performed in 1995 in Ontario alone.2

Deep venous thrombosis is a com-
mon complication of lower limb joint
arthroplasty.3,4 In the absence of pro-
phylaxis, up to 75% of patients who
undergo total knee arthroplasty and
50% who undergo total hip arthro-
plasty will experience deep venous
thrombosis demonstrated by venogra-
phy.4 Before the routine use of pro-
phylaxis to prevent the development

of deep venous thrombosis, pul-
monary embolism was the leading
cause of death after hip arthroplasty,
occurring in up to 2% of patients.1,3,5

Much clinical research has demon-
strated the efficacy and safety of vari-
ous pharmacologic and mechanical
regimens for preventing venous
thromboembolism after lower limb
arthroplasty, and consensus guidelines
have strongly advocated their use.4

However, whether these study results
or guidelines have influenced the prac-
tice of orthopedic surgeons in Canada
is unknown. The objective of this sur-
vey was to determine the methods of
prophylaxis for deep venous thrombo-
sis and pulmonary embolism after to-
tal hip or knee arthroplasty being used
by orthopedic surgeons in Canada.

METHODS

A questionnaire survey was designed
to determine the type and frequency of
venous thromboembolism (deep ve-
nous thrombosis or pulmonary em-
bolism) prophylaxis used by orthope-
dic surgeons in Canada (Fig. 1). The
survey (in English or French according
to surgeon preference), accompanying
letter and a return envelope were dis-
tributed in August 1997 with the
Canadian Orthopaedic Association
(representing approximately 70% of
practising orthopedic surgeons in
Canada) newsletter. If a response was
not received, a reminder package was
sent in February 1998.

Prophylaxis or screening tests were
defined as “commonly used” if re-
ported to be used by an orthopedic
surgeon in 50% or more of patients af-
ter total hip or knee arthroplasty. De-
scriptive statistics were used to quanti-
tate the responses.

RESULTS

Of the 828 questionnaires, 445
were returned, a 53.7% response rate.
Forty-eight responses were excluded
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FIG. 1. Questionnaire mailed to all members of the Canadian Orthopaedic Association to determine
the pharmacologic and physical modalities used to prevent venous thromboembolism after total hip
or knee arthroplasty. A French version of this questionnaire was mailed to those who requested it.



from the analysis for the following rea-
sons: the responding surgeon did not
perform total hip or knee arthroplasty
(n = 33), the responding surgeon
practised pediatric orthopedics (n =
14) or the questionnaire was incom-
plete (n = 1). The remaining 397 re-
sponses were included in this analysis.

The responding surgeons had been
practising orthopedics for a mean (and
standard deviation) of 14.7 (8.9) years
and performed an average of 80 total
hip or knee arthroplasty operations an-
nually. Most worked in small (31.5%)
or mid-size (45.1%) hospitals, and
83.6% considered venous thromboem-
bolism to be a significant medical prob-
lem after joint arthroplasty (Table I).

Frequency and type of prophylaxis

Most (386 [97.2%]) respondents
used some form of prophylaxis after
total hip or knee arthroplasty for more
than 90% of their patients; 90.2%
(358) indicated use in 100% of their
patients. Three (0.8%) physicians did
not prescribe prophylaxis to any of
their patients.

Of the respondents, 184 (46.3%)
orthopedic surgeons prescribed war-
farin and 141 (35.5%) prescribed low-

molecular-weight heparin (LMWH)
commonly as the sole method of pro-
phylaxis. An additional 14% of sur-
geons indicated that they prescribed
both LMWH and warfarin to over 50%
of their patients (Fig. 2). It is uncertain
if these were used as a combined treat-
ment modality or if they were used in-
dividually in patient subgroups. Enoxa-
parin was the most frequently used
LMWH product (40%), followed by
dalteparin (20%) and tinzaparin (12%).
Unfractionated heparin was routinely
prescribed by 3.5% and acetylsalicylic
acid by 0.5% of respondents. No re-
spondents used dextran as prophylaxis.

Mechanical methods of prophylaxis
were prescribed by 40% of orthopedic
surgeons, with 34% using elastic com-
pression stockings and 15% intermit-
tent pneumatic compression. How-
ever, only 1.5% (6 surgeons) used
mechanical methods as the sole means
of prophylaxis.

Approximately 40% of orthopedic
surgeons continued the prophylaxis
after hospital discharge in at least 50%
of their patients, and 29% continued
prophylaxis in all of their patients.

Screening for deep venous
thrombosis

Most surgeons (86% [333 respon-
dents]) did not commonly perform
screening tests for deep venous
thrombosis after total hip or knee
arthroplasty before discharge from the
hospital. Of those who did screen at
least 50% of their patients, ultrasonog-
raphy was used most commonly (by
13% [53] of orthopedic surgeons),
whereas venography was performed
by 1% (4) of surgeons, and 1.5% (6)
of surgeons performed both tests rou-
tinely. One respondent did not indi-
cate the type of screening test per-
formed. None of the respondents
performed screening impedance
plesthymography.

DISCUSSION

The results of our study indicate
that prophylaxis is commonly pre-
scribed to prevent deep venous throm-
bosis after total hip or knee arthro-
plasty by orthopedic surgeons in
Canada. Over 97% of surgeons re-
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Table I

Characteristics Related to Surgeons From the
Canadian Orthopaedic Association Who
Responded to a Questionnaire About the Use
of Prophylaxis for Venous Thromboembolism
After Total Lower Limb Arthroplasty

Characteristic

No. of beds in respondents’
hospital, % of respondents

< 250

251–500

501–1000

> 1000 2.0

19.9

45.1

31.5

Response

Years practising orthopedics,
mean (and SD) 14.7 (8.9)

Lower limb arthroplasty
procedures/yr, mean (and SD) 80 (64)

FIG. 2. Patterns of inpatient prophylaxis after total hip or knee arthroplasty. *Indicates that orthope-
dic surgeons prescribed both low-molecular-weight heparin (LMWH) and warfarin in 50% or more of
their patients.



ported that they routinely used one or
more methods of prophylaxis: warfarin
alone by 46% and LMWH alone by
36%. In addition, 14% of surgeons re-
ported they used both agents. Very
few surgeons reported that they used
unfractionated heparin or acetylsali-
cylic acid prophylaxis. Mechanical
methods were frequently used for deep
venous thrombosis prophylaxis, partic-
ularly elastic compression stockings.
However, less than 2% of surgeons in-
dicated that they used mechanical
techniques as the sole method.

The questionnaire did not ask sur-
geons to distinguish if they used dif-
ferent methods in combination for the
same patient or independently in sub-
groups of patients (hip versus knee
arthroplasty patients, or patients at
high risk for thromboembolism). We
speculate that surgeons who com-
monly used both LMWH and war-
farin may give the former to knee
arthroplasty patients and the latter 
to hip arthroplasty patients in accor-
dance with some guidelines.4 How-
ever, a recent study suggested that
warfarin was equally effective for pre-
venting symptomatic venous throm-
boembolic com pli  cations after either
total hip or knee arthroplasty.6

Over 36% of surgeons commonly
prescribed prophylaxis upon discharge
from hospital. This practice is sup-
ported by data from recent randomized
controlled trials, which have demon-
strated that extending prophylaxis for
21 days beyond hospitalization re-
duced the rate of venographically con-
firmed deep venous thrombosis.7–9 Ex-
tending prophylaxis to at least 7 days
postoperatively is endorsed by the
American College of Chest Physicians;
thus, prescribing prophylaxis upon hos-
pital discharge may be becoming a
greater consideration as the length of
hospitalization for total hip or knee
arthroplasty declines.10 

Our study is consistent with a re-
cent survey of American orthopedic
surgeons, which indicated that 89% to

92% of all patients who undergo total
hip or knee arthroplasty receive some
method of deep venous thrombosis
prophylaxis and only 3% to 5% of sur-
geons do not prescribe any prophy-
laxis for their patients.11 However, sur-
veys involving surgeons in the United
Kingdom and New Zealand have re-
ported only 10% and 37%, respec-
tively, of orthopedists routinely pre-
scribe prophylaxis after total hip or
knee arthroplasty.12–15 There are clear
differences in opinion regarding the
benefits and risks of antithrombotic
prophylaxis among orthopedic sur-
geons around the world.16,17

Most surgeons do not routinely
perform screening tests for deep ve-
nous thrombosis after total hip or
knee arthroplasty. A recent study
demonstrated that performing bilat-
eral ultrasonography to detect asymp-
tomatic proximal deep venous throm-
bosis was of no benefit in preventing
subsequent symptomatic venous
thromboembolic complications.6

There are limitations to our study.
Surveyed members of the Canadian
Orthopaedic Association constitute
only about 70% of practising orthope-
dic surgeons in Canada. It is possible
that this group may not be entirely
representative of surgeons performing
joint arthroplasty in this country. In
addition, only 54% of surgeons re-
sponded to the survey, so our results
may overestimate the use of prophy-
laxis. The orthopedic surgeons who
responded may have been more likely
to consider venous thromboembolism
a significant problem. However, it is
also likely that some of the nonre-
spondents do not perform total hip or
knee arthroplasty.

Recently, prophylaxis studies have
demonstrated that the rate of sympto-
matic venous thromboembolic com-
plications after total hip or knee
arthroplasty was far less than that re-
ported in clinical trials using venogra-
phy to detect asymptomatic dis-
ease.4,6,18 Only 1% to 4% of patients

receiving effective prophylaxis after to-
tal hip or knee arthroplasty had symp-
tomatic venous thromboembolic
complications in the 3-month postop-
erative period.6,18 Improvements in
surgical technique and perioperative
orthopedic management may have re-
duced the rate of venous thromboem-
bolic complications independently of
prophylaxis.

CONCLUSIONS

The results of this survey indicate
that most orthopedic surgeons in
Canada use prophylaxis for patients
requiring total hip or knee arthro-
plasty and they believe that venous
thromboembolism is a significant
problem. Warfarin was the most com-
monly prescribed regimen followed by
LMWH. Variation existed regarding
the duration of prophylaxis with over
one-third of surgeons routinely ex-
tending prophylaxis beyond the time
of hospital discharge.
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