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Abstract – Introduction: Aspirin is widely used for the prevention of venous thromboembolism (VTE) after total hip
arthroplasty (THA) and total knee arthroplasty (TKA). It is well-established that the bleeding and wound complication
risk for aspirin is low or equivalent to the other anticoagulant agents, but there is still ongoing controversy regarding
the efficacy of aspirin for VTE prophylaxis. The current HSE (2012) guideline suggests 72 h of enoxaparin and 4 weeks
of Aspirin therapy. But is this practice still relevant with more recent guidelines, NICE (2021) and SIGN (2014)
suggesting that Aspirin is not recommended as a single pharmacological agent for VTE prophylaxis. Method:
A Retrospective review was performed of a single centre, between January 2016 and May 2021 assessing for symp-
tomatic VTE post-THA and TKA. All the patients received enoxaparin and aspirin as per the HSE guidelines. Using
NIMIS we assessed which patients received a workup for potential symptomatic VTE and who had a confirmed VTE
within 3 months post-surgery. The secondary outcome was mortality within 3 months post-surgery. Results: A total of
1178 patients (721 undergoing THR and 457 undergoing TKR) were included in the study. The number of patients
who received a workup for potential symptomatic VTE was 124 of 1178 (10.53%). VTE occurred in 13 of 721 patients
(1.80%) of the THR patients and 1 of 457 (0.22%) of the TKR patients, and a total of 14 of 1178 patients (1.19%). Of
these 7 (0.59%) patients developed a DVT and 7 (0.59%) a PE. No patients suffered a fatal pulmonary embolism within
90 days of index surgery nor any other cause of mortality. Conclusion: Aspirin is not only still relevant but can be
considered as one of the most optimal pharmacological agents in preventing VTE after THA and TKA.
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Introduction

The venous thromboembolism rate post total hip arthro-
plasty (THA) and total knee arthroplasty (TKA) is higher than
most other orthopaedic surgery, as well as other surgical disci-
plines [1]. It has been noted that in the absence of thrombopro-
phylaxis, the Deep Venous Thrombosis (DVT) rate for THA is
as high as 40–60% and in TKA is 40–85% [2]. This can be
reduced to 1–10% with routine thromboprophylaxis agents
[2, 3]. Furthermore, the pulmonary embolism rates after THA
are 0.9–28% and after TKA is 1.5–25%, with a mortality rate
of up to 15% [4–6]. The current health service executive
(HSE) guideline recommends mechanical prophylaxis with
72 h of 40 mg enoxaparin, initiated 6–12 h after surgery, and
a further 4 weeks of aspirin therapy for patients who received
a THA or TKA [7]. This practice is based on recent publica-
tions from the American College of Chest Physicians (ACCP)
2012 and the American Academy of Orthopaedic Surgeons

(AAOS) 2011 [8, 9]. In our department, we initiate patients
on enoxaparin 6–12 h after THA and TKA; we then continue
enoxaparin for their hospital stay and discharge patients for a
further 4 weeks of 150 mg once daily aspirin therapy. Aspirin,
known as acetylsalicylic acid, is a non-steroidal anti-inflamma-
tory drug with anticoagulation effects due to its irreversible
inhibition of platelet cyclo-oxygenase and selective inhibition
of thromboxane A2 inhibition [10].

But is this practice still relevant with more recent guidelines
suggesting that aspirin is not recommended as a single pharma-
cological agent [11, 12]. The National Institute of Clinical
Excellence (NICE) 2021 guidelines for THA recommends
either low molecular weight heparin (LMWH) for 10 days
followed by 4 weeks of aspirin, or 4 weeks of LMWH, or
one of the newer oral anticoagulants (NOAC) [11]. Whereas
the Scottish Intercollegiate Guidelines Network (SIGN) 2014
clearly states that aspirin is not recommended as a sole pharma-
cological agent but recommends LMWH, fondaparinux,
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rivaroxaban or dabigatran [12]. The question that therefore
arises is whether aspirin can be considered an optimal agent
for venous thromboembolism (VTE) prophylaxis, in light of
these more recent guidelines.

Materials and methods

This study selected all the patients who received an elective
total hip arthroplasty or total knee arthroplasty, in a single
center, between January 2016 and May 2021 retrospectively.
Letterkenny University Hospital serves the population of
Donegal with a catchment area of about 159,000 people [13].
All patients who had already been on Warfarin, Rivaroxaban,
Dabigatran, or Fondaparinux prior to surgery were excluded
from the study, which included 56 patients as they would con-
tinue with their regular anticoagulation therapy instead of
receiving aspirin prophylaxis therapy. A total of 1178 patients
who received aspirin for VTE prophylaxis were included, of
which 721 underwent THA, and 457 received a TKA. This
study assessed the rate of VTE as well as mortality for these
patients over the first 3 months post-surgery, which was then
compared to other similar studies to determine whether our
VTE rate is comparable to other studies where a variety of dif-
ferent pharmacological prophylactic agents was used. If this is
the case, it will support our statement that aspirin is still relevant
as a sole pharmacological agent even with more recent guideli-
nes contradicting this [11, 12].

One thousand one hundred and seventy-eighth patients who
underwent a THA and TKA received 40 mg of enoxaparin
within 12 h post-surgery and continued with a once-daily dose
until they were discharged on aspirin for another 4 weeks [7].
The mean age for THA and TKA arthroplasty was 69.35
(SD ± 9.77) and 70.47 (SD ± 8.79), respectively. The female
to male ratio was 1:1.1. The average length of hospital stay
was 5.19 (SD ± 7.48) days for THA and 5.09 (SD ± 5.68) days
for TKA. They also received mechanical prophylaxis with
graduated compression stockings up to 6 weeks post the index
procedure. The compression stockings were not used if any
specific contra-indications were present (peripheral vascular
disease, severe congestive cardiac failure, local skin problems).
Patients receiving surgery in the morning were mobilized the
same day by physiotherapy, and those receiving surgery in
the afternoon were mobilized the following day.

The patients with signs and symptoms suggestive of
symptomatic VTE would be identified either as an in-patient
prior to discharge or presenting to the accident and emergency
department after discharge from the hospital. If there is any
suspicion of deep venous thrombosis (DVT), patients will
undergo a Doppler Compression B-mode Ultrasound scan

[14]. All patients with suspected PE received a Computerized
Tomographic Pulmonary Arteriogram (CTPA) as this is the
imaging of choice with high sensitivity and specificity demon-
strated by the PIOPED II trial [15].

In this study the NIMIS system was used, which is a picture
archive and communication system (PACS), to achieve our
primary outcome in identifying how many patients received a
workup (Doppler or CTPA) for potential symptomatic VTE
within 90 days and who had a confirmed diagnosis on imaging.
This is used as the cut-off by most similar studies as observa-
tional data suggests that the incidence of VTE after TKA and
THA returns to the presurgical risk level at about 3 months
post-surgery [16]. The NIMIS system is widely incorporated
throughout Ireland hospital systems and is active in 70 hospitals
across Ireland [17]. This meant that we could collect symp-
tomatic VTE data from across the country for the patients
who received their index arthroplasty surgery at Letterkenny
University Hospital. Our secondary outcome assessed if any
patients suffered from a fatal pulmonary embolism or any other
cause of mortality within 3 months post-surgery. To establish
this, we used the ICM system, which is used by our hospital,
through which we could identify if and when a patient has
passed away.

Results

Of the 1178 patients included in the study, a total of
124 (10.53%) patients received a workup for potential
symptomatic VTE (Table 1). This would include patients
with signs and symptoms suggestive of either a deep venous
thrombosis or pulmonary embolism. Patients mainly com-
plained of leg pain, swelling and discomfort or shortness of
breath, and chest pain, respectively. Doppler ultrasound was
performed on 94 patients with DVT symptoms, and 30 patients
received a CTPA. Only 7 of 1178 (0.59%) patients had a
confirmed DVT, and 7 patients (0.59%) had a confirmed
Pulmonary Embolism (Table 1). There was an overall VTE
rate of 14 of 1178 (1.19%) for all arthroplasties performed
(Table 1).

The overall VTE, PE, and DVT rate for THA was 1.8%,
0.97%, and 0.83% (13, 7, and 6 out of 721), respectively,
whereas the overall VTE, PE, and DVT rate for TKA patients
was 0.22%, 0%, and 0.22% (1, 0, and 1 out of 457), respec-
tively (Table 1).

The mean time to presentation was 44.43 days (SD ± 32.59)
for the symptomatic DVT patients and 24.57 days (SD ± 13.43)
for the symptomatic PE patients.

No patients suffered a fatal pulmonary embolism within
90 days of index surgery nor any other cause of mortality.

Table 1. A summary of total number of surgeries performed and how many patients received a workup with a confirmed diagnosis of PE or
DVT.

Total no of operations No of CTPA performed No of Doppler U/S Confirmed PE Confirmed DVT Total no of VTE
THA 721 25 (3.47) 55 (7.63) 7 (0.97) 6 (0.83) 13 (1.88)
TKA 457 5 (1.09) 39 (8.53) 0 1 (0.22) 1 (0.22)
Total 1178 30 (2.55) 94 (7.98) 7 (0.59) 7 (0.59) 14 (1.19)
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Discussion

It is well-established that some of the major causes of
readmission post THA and TKA are patients developing symp-
tomatic DVT and PE [18]. For this reason, it is imperative that
we, as orthopedic surgeons have an in-depth knowledge of
pathophysiology and potential treatment modalities to prevent
this. Many retrospective and prospective studies have been
performed to identify the ideal pharmacological agent for VTE
prophylaxis but there continues to be controversy regarding
the optimal agent after joint arthroplasty [19]. A number of
national guidelines are available and attempt to give guidance
to orthopedic surgeons as to which agent is most effective
[7, 11, 12]. The HSE guidelines advise prolonged low-dose
aspirin therapy, which is not advised as a single pharmacologi-
cal agent by the NICE and SIGN guidelines, but rather LMWH,
Fondaparinux, Rivaroxaban, Apixaban, or Dabigatran [11, 12].

SIGN argues that there is sufficient data available to support the
fact that aspirin is inferior to other anticoagulants [12]. A phar-
macological agent can be considered an optimal treatment
modality if it meets the following criteria: high efficacy in
VTE prevention, low risk of bleeding, easily administered,
cost-effective, and decreased postoperative complications [20].

Aspirin is easily administered, readily available and the
most inexpensive of the comparative agents. Aspirin is an effec-
tive agent in preventing ischaemic cardiovascular and
cerebrovascular disease, however, there remains controversy
about whether aspirin is an effective drug for VTE prophylaxis
post arthroplasty surgery [21]. We aimed to add data to support
that aspirin is in fact a suitable agent.

Our local overall VTE rate for a 90-day follow-up period for
1178 arthroplasties performed was 1.19%. This is comparable to
other large retrospective databases [22–25]. One of the largest
databases was the American College of Surgeons National

Table 2. Summary of key studies included in the study.

Study Study type Intervention Sample size Findings
Anderson

et al. [27]
Randomized

Controlled Trial
Multicentre, double-blind RCT involving

patients who were undergoing THA/TKA.
All the patients received once-daily oral
rivaroxaban (10 mg) until postoperative day
5 and then were randomly assigned to
continue rivaroxaban or switch to aspirin
(81 mg daily).

3424 THA and
TKA

Extended prophylaxis with
aspirin was not significantly
different from rivaroxaban in
the prevention of symptomatic
venous thromboembolism

Anderson
et al. [28]

Randomized
Controlled Trial

Multicentre randomized, controlled trial with a
non-inferiority design. After an initial 10
days of dalteparin prophylaxis after elective
THA, patients were randomly assigned to
28 days of dalteparin or aspirin.

778 THA Extended prophylaxis for 28
days with aspirin was non-
inferior to and as safe as
dalteparin for the prevention of
VTE

Warren
et al. [22]

Registry study
(National
Surgical Quality
Improvement
Program
database)

The American College of Surgeons NSQIP
database identified 363,530 patients who
received a TKA or THA from 2008 to 2016.
Bimodal multivariate logistic regression
models for THA and TKA were developed
for 2009–2016 using 2008 as a reference.

363,530 THA
and TKA

Overall VTE rate for THA and
TKA was 0.6% and 1.4%,
respectively within 30 days
post-surgery

Pedersen
et al. [26]

15-year
retrospective
cohort study

The risk of thrombotic and major bleeding
events in patients undergoing total hip and
knee replacement (THR and TKR) treated
with thromboprophylaxis, using nationwide
population-based databases.

83,756 THA
and TKA

A VTE rate of 1.3% for THA and
1.5% for TKA

Fuji et al.
[25]

Retrospective
analysis of a
Japanese
healthcare
database

The study comprised 36,947 patients who had
undergone orthopedic surgeries of the lower
extremities, with the source population of
the database being derived from 100 acute-
care hospitals with diagnosis procedure
combination.

36,947 THA
and TKA

An overall VTE rate of 1.4%

Wells et al.
[33]

A retrospective
study

A retrospective study was conducted using a
US health plan claims database linked to an
in-patient database containing medication
use. Outcomes were compared using v2

tests; predictors of outcomes were analyzed
using multivariate logistic regression.

3497 THA and
TKA

Higher VTE rate in patients
receiving anticoagulation
therapy for less than 14 days
(3.9%) compared to more than
14 days (1.4%)

Faour et al.
[35]

A retrospective
study

Exploratory univariate analyses were used to
compare confounders between the study
groups. Multivariate regression was used to
control for confounding variables.

7488 THA No difference in the incidence of
symptomatic VTE after THA
with low-dose (81 mg)
compared with standard-dose
aspirin (325 mg)
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Surgical Quality Improvement Program (NSQIP) database
which identified 363,530 patients who received a TKA or
THA from 2008 to 2016. The overall VTE rate for THA and
TKA was 0.6% and 1.4% respectively within 30 days post-
surgery [22]. The numbers will likely be higher if a 90-day
follow-up period was used as our mean time to presentation
for symptomatic DVT was 44 days. A large Danish Hip Arthro-
plasty registry between 1997 and 2011 found a VTE rate of
1.3% for THA and 1.5% for TKA [26]. In Japan an administra-
tive database of patients from 2008 to 2013 had an overall VTE
rate of 1.4% [25]. The UK National Joint Registry (NJR) reports
of 2010 and 2007 showed 90-day PE rates of 0.68% and 0.6%,
respectively, post-THA and 0.6% post-TKA in the 2007 report
[23, 24]. In our study, the overall PE rates post THA and TKA
was 0.59% which is comparable to the UK NJR.

There have also been multiple direct comparative studies of
aspirin versus Rivaroxaban and LMWH, suggesting that aspirin
is as effective in preventing VTE post arthroplasty surgery
[27, 28]. The EPCAT I trial (Extended Prophylaxis Comparing
Low-Molecular-Weight Heparin to Aspirin in Total Hip
Arthroplasty) suggested that the extended course of aspirin is
non-inferior to extended LMWH [28]. The EPCAT II trial,
which enrolled 3424 patients, also confirmed no statistically
significant difference in outcome comparing Aspirin versus
Rivaroxaban [27].

It has already been well established that the bleeding and
wound complication risk of aspirin is comparable to or even
better than most other anticoagulants used for VTE prophylaxis.
Zou et al. stated that rivaroxaban had increased postoperative
hidden blood loss, and postoperative wound complications
[29]. This was also the case in the EPCAT I trial where aspirin
was found to have a better bleeding risk rate than LMWH [28].
Multiple studies have cited a low risk of bleeding among patients
receiving aspirin post total joint arthroplasty [20, 30–32].

The HSE guidelines suggest 150 mg of aspirin once daily
for 4 weeks [7]. The importance of prolonged anticoagulation
therapy was underlined in a retrospective study performed by
Wells et al. that indicated a much higher VTE rate in patients
receiving anticoagulation therapy for less than 14 days (3.9%)
compared to more than 14 days (1.4%) [33]. Similarly, a
systematic review comparing low dose (<162 mg/day) to
high-dose (>162 mg/day) aspirin in patients post total joint
arthroplasty found no statistically significant difference in terms
of DVT, PE, 90-day mortality, and major bleeding [34]. Two
large retrospective reviews performed recently supported this
finding that low dose of aspirin (81 mg) had a similar outcome
to a high dose of aspirin (325 mg) in THA and TKA patients
[35, 36].

Graduated compression stockings are also provided to the
patients as per the HSE guidelines, and their benefits have been
undeniably supported by a study performed by Agu et al. which
showed a 57% reduction of DVT post-THA [37].

The results of this study support the fact that low dose,
prolonged duration aspirin with appropriate mechanical prophy-
laxis is comparable to the other anticoagulation therapy advised
by the NICE and SIGN guidelines [11, 12].

But one of the limitations to this study is that our hospital
technically uses combined pharmacological treatment, with
enoxaparin given as an in-patient and then changed to aspirin

therapy on discharge. The use of combined pharmacological
therapy was supported by the EPCAT II trial, which showed
that no statistically significant difference in VTE risk after
TKA and THA if aspirin was given after an initial 5 days of
rivaroxaban [27]. A recent review of the use of aspirin after
joint arthroplasty concluded that for appropriately selected
low-risk patients, aspirin is effective following initial rivaroxa-
ban therapy [38]. The EPCAT III trial is an ongoing trial that
will focus on comparing aspirin as a solo pharmacological
agent to a combined regimen which will give us better clarity
if the VTE rate would still be comparable without the initial
transition phase. As stated by Fontalis et al., it is essential to
accurately risk stratify patients into low-intermediate-high
individuals as this will allow us to adjust our prophylaxis
strategy accordingly [39] and therefore improve our overall
VTE rates.

Conclusion

Aspirin is not only still relevant but can be considered one
of the most optimal pharmacological agents in preventing VTE
after THA and TKA. Aspirin has an efficacy comparable to the
other anticoagulation drugs, has a low bleeding and wound
complication risk, is easily administered, and is cost-effective.

Importance of article

There is a major risk of developing VTE post total knee and
hip arthroplasty. There is still ongoing controversy regarding the
optimal prophylactic agent to be used. Aspirin is an inexpensive,
readily available agent used for a long time by orthopedic
surgeons for VTE prophylaxis. But confidence in aspirin has
been waning recently, with national guidelines like NICE and
SIGN suggesting that it should not be used as a single pharma-
cological agent. The Irish HSE guideline still suggests the use of
aspirin therapy – as is the case in our hospital. Our review of
1178 patients who underwent a THA and TKA suggests that
aspirin is still relevant for use in VTE prophylaxis and can even
be considered one of the most optimal agents.
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