REVIEW

Thromboprophylaxis in
patients undergoing
total hip replacement

1J Brenkel, RE Cook

Venous thromboembolism is a common complication following a hip
replacement. It was the authors’ impression that prophylaxis of deep vein
thrombosis has changed in recent years. The authors felt that it was
important to repeat a survey, done in 1997, on the use of thromboembolism
prophylaxis among British orthopaedic surgeons.

ince the author’s last survey (Francis
and Brenkel, 1997), there have been a
number of publications which may have
influenced surgeons to alter their prac-
tice with regard to deep vein thrombosis (DVT)
prophylaxis. The Pulmonary Embolism
Prevention trial has been published (Pulmonary
Embolism Prevention Trial Collaborative Group,
2000) which looked mainly at patients with a
fractured neck of femur and showed that aspirin
reduced the symptomatic DVT and pulmonary
embolism (PE) rate by 36%. It was not able to
show statistically significant reduction in the
rate of venous thromboembolism (VTE) in
patients undergoing total hip replacements.

Data on a synthetic factor X inhibitor (fonda-
parinux) (Turpie et al, 2002a) and a direct throm-
bin inhibitor (desirudin) (Eriksson et al, 1997)
have also been published. Turpie et al (2002a) did
a meta-analysis of 7300 patients undergoing hip
and knee replacements and hip fracture patients.
They showed that fondaparinux was over 50%
more effective than enoxaparin, with similar
complication rates. Eriksson et al (1997) reported
that desirudin is safe and superior to low molecu-
lar weight heparin (LMWH) in preventing
asymptomatic DVT in total hip replacement.

Some orthopaedic surgeons continue to ques-
tion the effectiveness of prophylaxis in prevent-
ing fatal PE (Warwick et al, 1995; McGrath et
al, 1996; Murray et al, 1996; Fender et al, 1997).
The authors felt therefore that it was now impor-

2001 (phase one), a single page questionnaire
(Figure 1), accompanying letter and self-addressed
envelope was sent to the member’s home. In
September 2001, a reminder was sent to those who
did not respond in phase one (phase two). In phase
three a letter was sent to the hospital addresses of
those who failed to respond in phase two.

Figure 1. Questionnaire used for this survey.
SIGN = Scottish Intercollegiate Guidelines Network;
VIE = thromb,
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Antithrombotic prophylaxis in routine primary hip arthroplasty

Do you routinely perform primary total hip arthroplasty?

If the answer is yes, do you routinely use antithrombotic
therapy for patients undergoing this surgery?

Do you have a departmental policy for VTE prophylaxis?
Years in practice <5](] 6-10[]
What prophylactic treatment do you now routinely use?

A. Pharmacological
[] Low dose heparin

[ ] Low molecular weight heparin

[] Clexane [ ] Fragmin []Innohep  [] other
[ 1 Aspirin

[ 1 Warfarin

[] Other Please specify..................

Do you start your pharmacological prophylaxise
[ ] Preoperatively [ ] Intraoperatively

B. Mechanical
[ ] Intermittent calf compression or stimulation
[ ] Foot pump

[ ] Graded elastic stocking [ ] above knee

11-15[]

Yes [ ]
Yes [ ]

No ]
No []

Yes [] No[]

>151[]

Yes [ ]

dose..................

duration

dose ...

duration ...

dose ...

duration............

dose ...,

duration ...
dose ................
duration

[ ] Postoperatively

[] below knee

tant to look at the current thromboprophylaxis Early mobilization Yes[] No[]
practice of British orthopaedic surgeons in mﬁvle );05 Chﬂ“ged the type of prophylaxis you use in Yes[] No[]
. . . e last 3 years?
patients undergoing total hip replacements. Why do you use prophylaxis? ~ Medical reasons []  Legal [ ] Both [ ]
Will the SIGN guidelines change your practice? Yes[] No[]
METHOD Resources permitting, would U extend prophylaxis Yes[] No[]
All 1308 current members of the British after discharge from hospitals
. .. If yes, number of weeks .....................
Orthopaedic Association were surveyed. In August
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Members were asked if they routinely perform
hip replacements. Those that did were asked if
they had a hospital policy for DVT prophylaxis.
Surgeons were asked what thromboprophylaxis
they use in routine hip replacements. The authors
were interested to find out if surgeons had
changed their prophylaxis in the last 3 years and if

TABLE 1.
Health regions

Region
London

Trent

North West

West
Midlands
South West

South East

Eastern

Northern and
Yorkshire

Scotland
Wales

Health authorities included

Humber South, Derbyshire North, Rotherham, Lincolnshire,
Derbyshire South, Leicestershire, Nottingham, Doncaster, Barnsley,
Nottinghamshire North, Sheffield

Cheshire, Lancashire North West, Salford and Trafford, Wigan and
Bolton, Lancashire South, Stockport, Bury and Rochdale, Wirral,
Morecombe Bay, West Pennine, Cheshire, Sefton, Lancashire East,
Liverpool, St Helens and Knowsley, Manchester

Herefordshire, Wolverhampton, Coventry, Shropshire,
Staffordshire North, Sandwell, Dudley, \x/a|so||, Birmingham,
Solihull, Worcestershire, Warwickshire, Staffordshire South

North and East Devon, Gloucestershire, Avon, South and West
Devon, Dorset, Cornwall and Isles of Scilly, Somerset, Wiltshire

Berkshire, Northampton, Buckingham, Sussex East, Brighton and
Hove, Sussex West, Kent East, Portsmouth and South East
Hampshire, Isle of Wight Health, Kent West, Oxfordshire, Surrey
East, Surrey West, North and Mid Hampshire

Bedfordshire, Norfolk, Essex South, Herefordshire West, Suffolk,
Essex North, Herefordshire East and North, Cambridge and
Huntington

Tees Health, Newcastle and North Tyneside, Cumbria, East Riding,
Calderdale and Kirkless, Northumberland, Yorkshire North,
Gateshead and South Tyne, Bradford, Sunderland Health, Leeds,
County Durham, Wakefield

Northern Ireland and Ireland

TABLE 2.

prophylaxis was used for medical or legal reasons.
Members were asked if they would use extended
prophylaxis if resources permitted. Finally mem-
bers were asked if the Scottish Intercollegiate
Guidelines Network (SIGN) (www.sign.ac.uk/
guidelines/fulltext/62/ index.html) would influence
their choice of thromboprophylaxis. Surgeons
were grouped into their health regions (7able 1)
(www.netdoctor.co.uk/directory/authorities/). The
reply rate from Ireland and Northern Ireland was
too low to analyse separately.

RESULTS

Six hundred and six surgeons responded in
phase one (46%). By the end of phase three, 941
surgeons (72%) had responded. Of these 67 had
retired and 184 did not routinely do total hip
replacements. This left 690 orthopaedic sur-
geons, which formed the core of this analysis.

All surgeons use some form of prophylaxis.
Eighty five per cent of surgeons are using some
form of pharmacological prophylaxis. This
means mechanical prophylaxis alone is used by
15% of surgeons. Twenty per cent of surgeons
use aspirin as their only form of pharmacologi-
cal prophylaxis. Less than 1% (5 consultants)
use early mobilization alone and nearly 2% (13
consultants) use graded stockings and early
mobilization as their only form of prophylaxis.
Seventy four per cent of surgeons have a unit
policy on DVT prophylaxis (7able 2).

LMWH was used by 55% of consultants.
Enoxaparin was the most common LMWH used,
but this varied widely according to health
regions. Only 26% used it in Scotland, while
82% used enoxaparin in Wales (7able 3). The

Use of thromboprophylaxis among British orthopaedic surgeons

Northern and  North

Total  Scotland Yorkshire West  Trent  Wales
Number 1308 116 132 133 112 54
Reply 941 102 98 84 90 39

72%  88% 74% 63%  80%  72%
Doing total hip 690 74 69 63 65 31
replacement 53%  64% 52% 47%  72%  79%
Departmental policy 510 57 56 46 49 22
for DVT prophylaxis 74%  77% 81% 73%  75%  68%
Pharmacological 584 69 53 54 63 20
prophylaxis 85%  93% 77% 86%  97%  65%
Pharmacological 449 42 39 43 49 20
pror)h yloxis~ 65%  57% 57% 68%  75%  65%
excluding aspirin
Aspirin without other 141 27 14 11 14 0
pharmacological prophylaxis 20%  36% 20% 18%  22% 0%
Mechanical 103 5 17 9 2 11
prophylaxis only 15% 7% 25% 14% 3% 35%

DVT = deep vein thrombosis

West South South
Midlands Eastern ~ West East London
120 124 119 224 109
85 86 89 164 61
71% 69% 76% 73% 56%
58 66 67 127 43
68% 77% 75% 77% 70%
44 40 44 99 32
76% 61% 66% 78% 74%
54 56 51 101 37
93% 85% 76% 80%  86%
50 44 37 76 35
74% 67% 55% 60% 81%
5 12 14 25 2
9% 18% 21% 20% 5%
4 9 16 26 7
7% 14% 24% 20% 16%
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regimen used for LMWH was fairly consistent.
Most consultants use the drug until discharge.
Only two surgeons use LMWH for more than
2 weeks. The standard European dose was used
by half of the surgeons, and the rest used half the
recommended dose. Only 5% of British sur-
geons use low dose heparin (LDH) (Table 3).
Aspirin is used by 30% of British surgeons
(Table 4). Most surgeons use aspirin 75 mg or
150 mg daily for 6 weeks. Warfarin is not popular
in Britain and is used by 5% of surgeons (7able 4).
Only 11 surgeons use dextran, one uses hydroxy-
chloroquine and none use a thrombin inhibitor.
Although 91% of surgeons use mechanical pro-
phylaxis, only 15% use mechanical prophylaxis
without pharmacological prophylaxis (7ables 2
and 5). Intermittent calf compression (ICC) is
used by 22% of surgeons. It is popular in Wales
(45%), but unpopular in Scotland (9%). Foot
pumps are used by 19% of surgeons (9% in Trent
and 51% in the south west). Graded compression
stockings (GCS) are used by 70% of surgeons
(88% in Scotland and 58% in Wales). Below knee
stockings are used by 53% (68% in the Northern
and Yorkshire region and 33% in Wales) (Table 5).

Nearly half the consultants in Scotland (47%)
have changed their regimen in the last 3 years,
compared to 19% in London. The SIGN guide-
lines on DVT prophylaxis would influence 39%
of Scottish surgeons to change their regimen, but
only 3% of surgeons in the south west. Only 8%
of surgeons use prophylaxis for legal reasons.
Thirty per cent use it for medical reasons, while
the majority use it for both medical and legal
reasons. Forty five per cent of surgeons would
use extended prophylaxis. Most said they would
use it for 6 weeks. Forty seven per cent start pro-
phylaxis preoperatively, only 10% start it intra-
operatively and 33% start it postoperatively
(10% did not answer this question).

Forty six per cent of surgeons use or would
use extended prophylaxis if resources permitted.
At present 21% of surgeons use aspirin for more
than 4 weeks postoperatively. Only two surgeons
use LMWH for 4 weeks or more, and only eight
surgeons use warfarin for 4 weeks or more.

These results were compared with a similar sur-
vey done by the senior author in 1997 (Francis
and Brenkel, 1997). The results show that LMWH
is still the most common chemical agent used.

TABLE 3.
The use of LMWH among British orthopaedic surgeons

Northern and North West South South
Total Scotland  Yorkshire West ~ Trent  Wales Midlands ~ Eastern  West East London
LDH PP 31/584 2/69 1/53 2/54  6/63 3/20  2/54 2/56 6/51 2/101  5/37
5% 2% 1% 4% 10% 15% 4% 4% 12% 2% 14%
THR 31/690 2/74 1/69 2/63  6/65 3/31 2/58 2/66 6/67 2/127  5/43
5% 2% 1% 3% 10% 10% 3% 3% 9% 2% 12%
LMWH PP 381/584 38/69 36/53 39/54 39/63 17/20 28/54 41/56  30/51 68/101 29/37
65% 55% 68% 72% 62%  85% 52% 73% 59% 67% 78%
THR 381/690 38/74 36/69 39/63 39/65 17/31 28/58 41/66  30/67 68/127 29/43
55% 51% 57% 62% 60%  55% 48% 62% 45% 54% 67%
Enoxaparin 202/381 10/38 14/36 21/39 20/39 14/17 17/28 35/41  14/30 33/68  13/29
53% 26% 39% 54% 51%  82% 61% 85% 47% 49% 45%
Dalteparin 120/381 22/38 19/36 9/39 10/39 0/17  7/28 5/41 11/30 20/68  16/29
31% 58% 53% 23% 26% 0% 25% 12% 37% 29% 55%
Tinzaparin 37/381 3/38 1/36 5/39  6/39 1/17  2/28 1/41 3/30 11/68  0/29
10% 8% 3% 13% 15% 6% 7% 2% 10% 16% 0%
LDH = low dose heparin; LMWH = low molecular weight heparin; PP = surgeons using pharmacological prophylaxis; THR = surgeons doing total hip replacements
TABLE 4.
Use of oral agents among British orthopaedic surgeons
Northern and North West South South
Total Scotland  Yorkshire West  Trent  Wales Midlands  Eastern ~ West East London
Aspirin PP 202/584  38/69 24/53 17/54 17/63 3/20 16/54 18/56 2]/51 36/101 6/37
35% 55% 45% 31% 27% 15% 30% 32% 41% 36% 16%
THR 202/690  38/74 24/69 17/63 17/65 3/31 16/58 18/66  21/67 36/127 6/43
30% 51% 35% 27% 26% 10% 28% 27% 31% 28% 14%
Warfarin PP 31/584 1/69 0/53 2/54  4/63 1/20 13/54 2/56 2/51 4/101  1/37
5% 1% 0% 4% 6% 5% 24% 4% 4% 4% 3%
THR 31/690 1/74 0/69 2/63  4/65 1/31 13/58 2/66 2/67 4/127  1/43
5% 1% 0% 3% 6% 3% 22% 3% 3% 4% 2%
PP = surgeons using pharmacological prophylaxis; THR = surgeons doing total hip replacements
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TABLE 5.

Mechanical prophylaxis with pharmacological prophylaxis

Northern and North West South South
Totall Scotland  Yorkshire West Trent Wales Midlands Eastern ~ West East London
Mechanical treatment  627/690 68/74  59/69 57/63 55/65 28/31 50/58 61/66  65/67 115/127 43/43
91% 92% 86% 90% 85% 90% 86% 92% 97% 91% 100
Intermittent calf 150/690 7/74 8/69 21/63 9/65 14/31 9/58 17/66  9/67 29/127 12/43
compression 22% 9% 12% 19% 14% 45% 16% 26% 13% 23% 28%
Foot pump 129/690 15/74  8/69 14/63 6/65 4/31 6/58 14/66  34/67 22/127 4/43
19% 20% 12% 22% 9% 13% 10% 21% 51% 17% 9%
GCS 485/690 59/74  44/69 38/63 43/65 18/31 41/58 41/58  43/67 101/127 38/43
70% 80% 64% 60% 66% 58% 71% 74% 64% 80% 88%
GCS Below knee 251/485 35/59  30/44 16/38 23/43 6/18 18/41 26/49  23/43 48101 24/38
52% 59% 68% 42% 53% 33% 44% 53% 53% 48% 63%
Above knee 215/485 22/59  14/44 21/38 20/43 12/18 21/41 22/49 17/43  44/101 13/38
44% 37% 32% 53% 47% 66% 51% 45% 40% 44% 34%
Not stated  20/485  2/59 0/44 2/38 0/43 0/18 2/41 1/49 3/43 9/101 1/38
4% 4% 0% 5% 0% 0% 5% 2% 7% 8% 3%

GCS = graded compression stocking

Fifty five per cent of surgeons use it compared to
65% in 1997. Aspirin use has increased from 5%
to 30%. Warfarin and LDH use has fallen (7able
6). GCS are still used by nearly two thirds of sur-
geons. There has been a big increase in the use of
ICC compared to 1997 (3% to 22%). Foot pump
use has increased from 12% to 19% (7able 6).

DISCUSSION

This survey shows that LMWH remains the most
common pharmacological agent used by British
orthopaedic surgeons in hip replacement surgery.
Many studies show that LMWH is the most effec-
tive way to reduce asymptomatic DVT compared
to placebo (Lassen et al, 1991; Torholme et al,
1991), dextran (The Danish Enoxaparin Group,
1991) and LDH (German Hip Arthroplasty Trial
(GHAT) Group, 1992; Colwell et al, 1994). There
have been five large studies comparing LMWH to
warfarin. If the results were pooled the DVT rates
were 20% in the warfarin group and 13.7% in the
LMWH group. The proximal DVT rate was 4.8%
and 3.3% respectively (Geerts et al, 2001). In

TABLE 6.

Deep vein thrombosis prophylaxis in total hip replacements
in British orthopaedic surgeons 1997 vs 2001

addition two meta-analysis studies showed
LMWH to be the most effective agent in prevent-
ing asymptomatic DVT (Imperiale and Speroff,
1994; Freeman et al, 2000). These studies did not
comment on clinical DVT. Colwell et al (1999),
however, in a large prospective randomized trial,
looked at clinical outcomes. They compared
LMWH to warfarin. They found the incidence of
VTE was 0.3% among patients receiving LMWH
compared to 1.1% in the warfarin group. The ben-
efit of LMWH was lost after hospital discharge
when both treatments were stopped.

The current study found that 99% of surgeons
in the UK use LMWH for less than 2 weeks.
This may not be the most effective regimen for
this drug. Dahl (2000) has shown that the risk of
thrombosis extends beyond 5 weeks postopera-
tively. When LMWH is discontinued at hospital
discharge there is an immediate increase in
coagulation activity. This may predispose
patients to thrombosis after discharge. This may
explain the studies which showed that extended
prophylaxis significantly reduced the DVT rate
compared to in-hospital prophylaxis only (Cohen
et al, 2001a; Eikelboom et al, 2001).

It may also explain the findings of White et al
(2000) who used administrative data from the

Method 1997 (n=777) 2001 (n=690) Californian Medicare records. They studied 297

Low molecular weight heparin 474 (61%) 381 (55%) patients who had 1_1nderg<_)ne total hip replagements

Low dose heparin 83 (11%) 31 (5%) who were re-admitted with thromboembolism and

compared them to 600 controls. They found that

Warfarin 60 (8%) 31 (5%) in-hospital prophylaxis of unfractionated heparin,

Aspirin 35 (5%) 201 (30%) LMWH and warfarin failed to decrease the throm-

Graded compression stocking 608 (78%) 485 (70%) boembolism rate. Prophylaxis with warfarin after
Intermittent calf compression 24 (3%) 150 (22%) diSCharg.e’ }'lowever’ Was' e.ﬂteCt.ive' )

e e— 89 (12%) 129 (19%) The t1m1n'g of the initiation of prophylax1s

seems to be important. In a meta-analysis Hull et

al (2001) found that LMWH started 12 hours pre-
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operatively or 12-24 hours postoperatively was

no more effective than warfarin. LMWH started

in close proximity to surgery at half the recom-
mended dose resulted in a relative risk reduction
of 42-55%. 1f the LMWH was started within

4-6 hours of surgery it provided superior efficacy

compared to warfarin without increasing overt

bleeding. If started 2 hours preoperatively it was
just as efficient but caused more bleeding.

In North America only 15% of surgeons who
responded to a survey use LMWH (Mesko et al,
2001), while in Canada 36% use this form of
prophylaxis (Gross et al, 1999).

Very few surgeons in Britain, North America
(Mesko et al, 2001) and Canada (Gross et al,
1999) use unfractionated heparin. This is not
surprising as Palmer et al (1997) did a meta-
analysis of 20 studies involving about 7000
patients between 1966-94. They demonstrated
that LMWH was superior to standard LDH with
respect to DVT and resulted in significantly
fewer minor bleeding complications. A more
recent meta-analysis (Freeman et al, 2000)
looked at all randomized studies published from
January 1996 to May 1998. Bilateral venograms
had to be performed for the study to be included.
Fifty-two studies which covered a total of 10 929
patients met the inclusion criteria. The risk of
total DVT ranged from 17.7% (LMWH) to
31.1% (unfractionated heparin).

Warfarin therapy remains the most popular
prophylactic method in the United States (67%;
Mesko et al, 2001), and Canada (46%; Gross et
al, 1997). In Britain only 5% use warfarin.

There has been a substantial increase in the
use of aspirin. In 1997 only 4.5% of British sur-
geons used aspirin (Francis and Brenkel, 1997),
compared to 30% in 2001. The most likely rea-
sons are as follows:

1. The Pulmonary Embolism Prevention
(Pulmonary Embolism Prevention Trial
Collaborative Group, 2000) trial was published.

2. Sarmiento and Goswami (1999) administered
aspirin after 1492 hip replacements. They
found a fatal PE occurred in 0.13% of patients,
non-fatal PE occurred in 0.94% of patients and
a clinical DVT occurred in 1.01% of patients.

3. Evidence suggests that prophylaxis should be
used for 4-6 weeks postoperatively (Cohen et
al, 2001a; Eikelboom et al, 2001). Aspirin is
perceived to be safe and can be given orally
for an extended period of time.

Meta-analysis studies, however, looking specifi-

cally at hip arthroplasty, showed that aspirin has

little effect in preventing asymptomatic DVT

(Imperiale and Speroff, 1994; Freeman et al,

2000). A simple antiplatelet regimen would be

practical and cost effective to administer after
hospital discharge when the risk of VTE remains
high. There is no evidence, however, that aspirin
would be as effective as LMWH in decreasing
the out-of-hospital asymptomatic and sympto-
matic DVT rate.

Only 22% of British surgeons use extended
prophylaxis and most of these use aspirin. In
North America 95% use extended prophylaxis.
Warfarin is used by 50%, aspirin by 32% and
LMWH by 9% for an average of 5 weeks
(Mesko et al, 2001). In Canada 29% use
extended prophylaxis (Gross et al, 1999).

GCS are more popular in Britain (70%) than
in North America (43%) (Mesko et al, 2001) and
Canada (34%) (Gross et al, 1999). Wells et al
(1994), in a meta-analysis of GCS use, found
only one proper randomized controlled study in
patients undergoing total hip replacement. This
study showed that 30% of patients treated with
GCS had a venous thrombosis compared to 46%
of the controls.

Hui et al (1996) showed that GCS were ineffec-
tive in preventing DVT after hip replacements. In
a further study from the same department, Best et
al (2000) showed that 98% of GCS failed to pro-
duce the ideal gradient of 18, 14 and 8§ mmHg
from the ankle to the knee. Fifty four per cent
produced a reversed gradient. These patients had
a significantly higher incidence of DVT than
those with a normal gradient (25.6% vs 6.1%).
Although this study had only small numbers and
only used below knee stockings it suggested that
below knee stockings were effective in preventing
DVT. They also quoted three other studies which
show that below knee stockings were as effective
as their above knee counterparts.

In Britain 52% of surgeons use below knee
stockings compared to 29% in North America
(Mesko et al, 2001). Samama et al (1997)
demonstrated that in patients undergoing total hip
replacement there was a 50% reduction in the
prevalence of DVT using GCS and LMWH over
GCS alone. This was a small trial and larger ran-
domized studies are required to show if GCS are
effective in preventing DVT in patients undergo-
ing total hip replacements on their own or in
combination with some other form of prophy-
laxis. Despite their widespread use GCS are not
free of side effects. Further research is required
to justify the continued use of these devices in
the modern management of orthopaedic surgery.
A large randomized multicentre study is cur-
rently underway (Cohen et al, 2001b).

Pneumatic devices were used by 51% of North
American hip surgeons, 24% use foot pumps
and 26% ICC (Mesko et al, 2001). In Britain,
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41% use pneumatic devices, 19% use foot
pumps and 22% use ICC.

Paiement et al (1987) and Francis et al (1992)
showed that ICC decreased calf thrombosis com-
pared to warfarin, while warfarin had a better
effect than ICC on proximal thrombi. A prospec-
tive audit showed ICC to be effective in decreas-
ing the DVT rate after hip replacements (Hooker
et al, 1999). A larger prospective randomized
study is needed to confirm these findings.

Gardner and Fox (1983) demonstrated a large
venous plexus in association with the lateral
plantar arteries in the sole of the foot. When the
metatarsal arch is flattened on weight bearing,
this plexus is stretched, expressing about 30 ml
of blood into the deep venous system of the
lower limb. This bolus flushes the valve cusps
where thrombi form and it may enhance fibri-
nolysis. Foot pumps have been developed to
reproduce this physiological mechanism in
patients who are unable to weight bear.

To date this technology has only been used in
orthopaedic surgery. Most data suggest efficacy
in prevention of asymptomatic DVT at discharge
(Fordyce and Ling, 1992; Stannard et al, 1996;
Warwick et al, 1998). There is no evidence that
these devices reduce symptomatic DVT or PE.
Skin necrosis has been reported. Discomfort
from the device can lead to poor compliance.

The literature has shown that both fonda-
parinux and desirudin are more effective than
LMWH in preventing asymptomatic DVT fol-
lowing a hip replacement (7able 7).

Turpie et al (2002a) did a meta-analysis of
four multicentre, double blind randomized trials

TABLE 7.

Comparative efficacy of thromboprophylaxis in
hip replacement

Prophylaxis regimen

Placebo/control

Graded compression stockings

Aspirin
Low dose heparin
Warfarin

Intermittent pneumatic
compression

Desirudin

Low molecular weight heparin  16%

Danaranoid
Adjusted dose heparin

Fondaparinux

Total DVT Proximal DVT
Risk Risk
Prevalence reduction  Prevalence reduction
54% - 27% -
42% 23% 26% 4%
40% 26% 11% 57%
30% 45% 19% 27%
22% 59% 5% 80%
20% 63% 14% 48%
16% 70% 4% 85%
70% 6% 78%
16% 70% 4% 85%
14 74% 10% 62%
5% 88% 1% 96%

Adapted from Geerts et al (2001). DVT = deep vein thrombosis

in patients undergoing elective hip replacement,
(Lassen et al, 2002; Turpie et al, 2002b), elective
major knee surgery (Bauer et al, 2001) and
surgery for hip fractures (Eriksson et al, 2001)
(n=7344). They compared fondaparinux 2.5 mg
starting 6 hours after surgery with approved
enoxaparin regimens in preventing VTE. They
found that fondaparinux significantly reduced
the incidence of VTE by day 11 (6.8%) com-
pared with enoxaparin (13.7%). The benefit was
seen across all types of surgery.

Although LMWH and fondaparinux substan-
tially reduce the risk of VTE following total hip
and knee replacements, they can only be given
subcutaneously. Eriksson et al (2002) have pub-
lished data on an oral direct thrombin inhibitor
(ximelagatran). In a double blind randomized
multicentre trial, they compared a dose response
relation of subcutaneous melagatran followed by
oral ximelagatran after total hip and knee
replacements. They compared this regimen to a
standard dose of dalteparin. The frequency of
VTE was significantly lower with the highest
dose of melagatran/ximelagatran compared to
dalteparin (15.1% vs 28.2%). Excessive surgical
bleeding was uncommon but more frequent in
the highest dose group.

It remains to be seen whether British
orthopaedic surgeons are convinced that these
findings are sufficiently conclusive, and are
willing to alter their practice on this basis.

CONCLUSION

This survey shows that the majority of British
orthopaedic surgeons still use pharmacological
thromboprophylaxis. Since the previous survey
in 1997, there has been a significant increase in
the use of aspirin from 5% to 30%. Aspirin is
often combined with mechanical prophylaxis.
This has led to an increase in the use of ICC (3%
to 22%), and foot pumps (12% to 19%). LMWH
use has fallen by 10%.
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KEY POINTS

B The majority of British orthopaedic surgeons use pharmacological
thromboprophylaxis in patients undergoing total hip replacements.

B Low molecular weight heparin is still the most common drug used.
B Aspirin use has increased from 5% to 30% in the last 5 years.

B Forty five per cent of surgeons would consider using extended prophylaxis.
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