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Aims
The place of thromboprophylaxis in arthroplasty surgery remains controversial, with a 
challenging requirement to balance prevention of potentially fatal venous thrombo-
embolism with minimising wound-related complications leading to deep infection. We 
compared the incidence of fatal pulmonary embolism in patients undergoing elective 
primary total hip arthroplasty (THA) between those receiving aspirin, warfarin and low 
molecular weight heparin (LMWH) for the chemical component of a multi-modal 
thromboprophylaxis regime.

Patients and Methods
A prospective audit database was used to identify patients who had died within 42 and 90 
days of surgery respectively between April 2000 and December 2012. A case note review 
was performed to ascertain the causes of death.

Results
During this period 7983 THAs were performed. The rate of mortality was 0.43% and 0.58% at 
42 and 90 days respectively. The groups comprised 1571 patients (19.7%) on warfarin, 1838 
(23.0%) on LMWH and 4574 (57.3%) on aspirin. The 90-day mortality for these three groups 
was 0.38%, 1.09% and 0.43% respectively. The higher mortality rate for LMWH was 
significant (p < 0.05).

 There were six fatal pulmonary emboli (PEs) (0.08%). A total of three occurred within 42 
days, all in the LMWH group. A total of three occurred between 42 and 90 days; one on 
warfarin, two on LMWH. The leading causes of death in all three groups were lower 
respiratory tract infections and myocardial infarction.

Conclusion
We confirmed that fatal PE following elective THA with a multi-modal prophylaxis regime is 
rare. We further found that LMWH conferred no benefit over aspirin in this context, and is 
associated with a higher all-cause rate of mortality.

Take home message: This study proposes that aspirin may be an appropriate thromboprophylaxis 
agent when used as part of a multi-modal regimen, suggesting current guidelines should be 
reviewed.

Cite this article: Bone Joint J 2016;98-B:585–8.

Post-operative thromboprophylaxis following
lower limb arthroplasty remains controversial
and despite recent National Institute for
Health and Clinial Excellence (NICE)1 guide-
lines, practice varies widely. Parker-Williams
and Vickers reported in 1991,2 a rate of pul-
monary embolus (PE) following total hip
arthroplasty (THA) of 5%, half of which were
fatal. They advocated routine chemical throm-
boprophylaxis in patients undergoing this
procedure.

The debate is centred less around the abso-
lute requirement for prophylaxis and more

around what form offers the best balance of risk
and benefit.3,4 Current NICE guidance is that
chemical thromboprophylaxis should involve a
low molecular weight heparin (LMWH) in the
absence of contra-indications, and does not sup-
port antiplatelets or warfarin as many surgeons
have used in the past.1 Guidance in the United
States however, has recently been updated to re-
introduce aspirin as part of guidelines supporting
routine thromboprophylaxis.5-7 

Aspirin has been shown to lower the risk of
venous thromboembolism (VTE) in in-patients,8-

10 and has been used for chemoprophylaxis
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following THA11 but is not recommended for this indica-
tion in the United Kingdom. It has yet to be evaluated in the
context of new agents such as factor Xa inhibitors which
have thus far been compared only with LMWH or
warfarin12-15 and meta-analysis has not shown a benefit of
these agents over antiplatelet medication.16 The absence of
like for like comparison presents a strong case for further
research in this area, especially in the context of evidence-
based practice, commissioning and payment tariffs.

We have therefore undertaken an observational, retro-
spective study of prospectively gathered data from our
practice in a district general hospital. The hypothesis was
that the use of aspirin as the chemoprophylactic component
of a multi-modal regimen does not confer a significantly
increased risk of fatal PE following elective primary THA.

Patients and Methods
Our local database was used to identify patients undergo-
ing elective THA between April 2000 and December 2012.
Outcome measures were death at 42 and 90 days post-
operatively. A total of 7983 THAs were performed during
that time.

The thromboprophylaxis regimen employed during this
period was one of regional anaesthesia where possible, calf
compression per-operatively, foot pumps until mobile, anti-
embolism stockings for six weeks, mobilisation within
24 hours. Chemical thromboprophylaxis involved either
aspirin 75 mg once daily, warfarin with a dose to maintain
an international normalised ratio (INR) of 1.5 or LMWH
40 mg once daily as preferred by the surgeon. All were con-
tinued for six weeks. The surgeons all adhered to one of
these protocols for their patients not assessed to be at high
risk of VTE, dependent on which was their preference.
Those patients assessed as high risk received warfarin.

Non-steroidal anti-inflammatory drugs were not stopped
routinely pre-operatively. Tranexamic acid was not in use
in our centre for arthroplasty during this time. Aspirin
would only be given in conjunction with LMWH if cardiac
risk factors were deemed high enough to necessitate both

(and the risk of bleeding was low), but was not given to
patients taking warfarin.

Dates of death were taken from our database and clinical
notes were reviewed to ascertain both the cause of death
and the thromboprophylaxis regimen which was used.
Where autopsy was performed, this information was
recorded, otherwise the cause of death was taken from the
death certificate.
Statistical analysis. Wilson’s method was used to calculate
95% confidence intervals (CI) to avoid a lower limit of less
than zero.17 Statistical significance was set at p < 0.05.18

Results
Chemoprophylaxis was provided by warfarin in 1571
(19.7%) patients, LMWH in 1838 (23.0%) and aspirin in
4574 (57.3%). The mean age was 66.1 years in the warfa-
rin group (95% CI 65.3 to 66.9), 69.3 years (68.7 to 70.0)
in the LMWH group and 68.7 years (68.2 to 69.2) in the
aspirin group. There was no significant difference in mean
ages between the aspirin or LMWH groups (p > 0.05).

The overall mortality rates at 42 and 90 days were
0.43% and 0.58%, respectively. The mortality rates fell
during the study period from 0.48% and 0.86% (42 and 90
days, respectively) in 2000/2001, to 0.21% and 0.27% in
2011/2012. The 90-day mortality for the three groups was
six patients 0.38% (95% CI 0.18 to 0.83), 20 patients
1.09% (95% CI 0.71 to 1.67) and 20 patients 0.43% (95%
CI 0.28 to 0.67), respectively. The difference between LMWH
and aspirin reaches statistical significance (p < 0.05, 95% CIs
do not overlap).18

A total of six (0.08%) deaths were attributable to PE,
three occurring within 42 days of surgery and three within
90 days. All three of the early PEs were in the LMWH
group. Of those occurring later, two were in the LMWH
group and one the warfarin group. None of the six patients
had a history of VTE. No such events occurred in the aspi-
rin group.

The leading causes of death were myocardial infarction
and lower respiratory tract infection. One patient in the
LMWH group died from haemorrhage from a gastric ulcer
(Table I).

Discussion
We have confirmed fatal PE is rare after elective primary THA.
No such events occurred in those treated with aspirin, sup-
porting our current practice. While it may be argued that
patients stratified as high risk for VTE would have received
warfarin, we nonetheless saw a number of deaths in those
with no prior history of VTE. The overall mortality rate of
0.43% at 42 days compares favourably with the litera-
ture,12,16,19-23 and reflects trends seen in the National Joint
Registry for England, Wales and Northern Ireland (NJR).24,25 

This is the largest single-centre study of aspirin as the
chemical component of a multi-modal thromboprophylaxis
regimen following elective THA. Although aspirin featured
in previous studies, low numbers and a mixture of general

Table I. Table of all causes of death

Cause of death
Number at
ч 42 days

Number at 
> 42 days

Pulmonary embolus 3 3
LRTI 9 6
IHD 5 1
Myocardial infarction 6
Valvular heart disease 2
Ischaemic bowel 2 1
Cerebrovascular disease 3
Fat embolism 1
Biliary sepsis 1
Obstruction pneumonitis* 1
GI bleed 1
Septicaemia† 1

* 1b stated disseminated lung cancer
† 1b stated lower respiratory tract infection (LRTI) 
IHD, ischaemic heart disease; GI, gastrointestinal bleed
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and regional anaesthetic techniques have not provided clear
evidence on which to base practice.19,23,26-29

As early as 1996 concerns were being raised over throm-
boprophylaxis in general for THA. Murray, Britton and
Bulstrode30 stated that there was ‘not enough evidence to
conclude that any form of pharmacological thrombo-
prophylaxis decreases the death rate after THA’. This was
based on a rate of fatal PE of 0.2% to 0.3%, almost five
times higher than that in this study. Recent meta-analysis of
NJR data has shown no significant decrease in the rate of
mortality when LMWH is used29,31 and a concomitant
increase in the incidence of VTE. This trend is mirrored
with the newer generation of anticoagulants.16,32

Many studies have raised concern with regards to increased
complication rates when using LMWH, or more potent anti-
coagulants, for thromboprophylaxis.12-15,28,29,31,33-36 These
include haemorrhagic wound complications of up to 5% in
the Record and Advance trials. This is one of the greatest
concerns for most surgeons because of its association with
delayed healing, and superficial and deep infections.37,38 It is
also often the main reason why surgeons prefer to use aspirin
over other anticoagulants.

Although these trials reported improved rates of VTE,12-15

this has not been borne out by independent analysis.39,40

Both reported increased wound complications, with no
improvement in VTE rates. Anecdotally, this is also a com-
mon reason for surgeons preferring aspirin over other anti-
coagulants and in addition to the benefit to patients, there
are concerns about the increasing costs to the NHS of treat-
ing an increasing number of iatrogenic complications.31,39

There are some limitations to our study. We have not
taken other significant risk factors for VTE into account,
although the patients who died were known to be low risk
pre-operatively based on no previous episodes in their past
medical history. We have not analysed the rates of wound
complications, returns to theatre or the incidence of all
symptomatic VTE. These are future directions for our
ongoing analysis.

Our study echoes the meta-analyses of Sharrock et al32

and Poultsides et al16 in finding a lower rate of mortality
with aspirin than with LMWH. With nearly 8000 THAs
over a 12-year period, we conclude that rates of mortality
are low, and fatal PE is rare following elective THA when
aspirin has been used as the chemical component of a multi-
modal thromboprophylaxis regimen. LMWH confers no
benefit in this context, and is associated with a higher all-
cause rate of mortality.
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