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Oral anticoagulants are being used in the postoperative period of hip arthroplasty to prevent

of  thromboembolic events, create doubts as to the effectiveness of thromboprophylaxis and

reduce the risk of hemorrhage. This systematic revision is aimed at evaluating the use of oral

anticoagulants in the prevention of thromboembolic events in the postoperative period of

patients undergoing hip arthroplasty. Research with descriptors found on PubMed, BVS, and

the  CAPES portal for medical journal publications from September 2015 to June 2016, from

the  last ten years (2005–2015), complete, free, and written in Portuguese and in English were

the  methods used. The results of the studies showed some cases of pulmonary embolism,

deep vein thrombosis, and bleeding; even then, the NOACs were effective in preventing

thromboembolic events. There is no consensus regarding the prophylaxis method for these

events, which is why the challenge is to obtain high levels of prevention while minimiz-

ing  the adverse effects. The most studied oral anticoagulant was rivaroxaban (67%). The

three drugs that were studied have shown to be effective in preventing thromboembolic

events, but the best results were obtained with rivaroxaban 10 mg, one tablet daily; treat-

ment duration ranged from 30 to 35 days with oral anticoagulants and from 28 to 42 days

with  anti-platelet drugs.
© 2018 Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de Ortopedia

e  Traumatologia. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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Uso  de  anticoagulantes  orais  para  prevenção  de  eventos  tromboembólicos
no  pós-operatório  de  artroplastia  de  quadril:  revisão  sistemática

Palavras-chave:

Artroplastia de quadril

Anticoagulantes

Embolia pulmonar

Trombose venosa/prevenção &

controle

r  e  s  u  m  o

Os anticoagulantes orais usados no pós-operatório de artroplastia de quadril para prevenção

de  eventos tromboembólicos geram dúvidas a respeito da efetividade tromboprofilática e

da  redução de riscos hemorrágicos. Para isso, esta revisão sistemática tem como objetivo

avaliar o uso de anticoagulantes orais para prevenção de eventos tromboembólicos no pós-

operatório de pacientes submetidos a artroplastia de quadril. Os métodos usados foram

pesquisas nas bases de dados indexadas do PubMed, BVS e periódicos da Capes de setembro

de  2015 a junho de 2016, dos últimos dez anos, completos, livres e nos idiomas inglês e por-

tuguês. Os resultados apresentaram alguns casos de embolia pulmonar, trombose venosa

profunda e sangramentos; apesar disso, os NACOs foram considerados, pelos estudos cita-

dos,  eficazes na prevenção de eventos tromboembólicos. Os três medicamentos estudados

mostraram-se importantes na prevenção de eventos tromboembólicos, mas  os melhores

resultados profiláticos foram obtidos com Rivaroxaban 10 mg, uma vez ao dia, com duração

entre 30 e 35 dias com anticoagulantes orais e 28 a 42 dias com antiagregante plaquetário.

©  2018 Publicado por Elsevier Editora Ltda. em nome de Sociedade Brasileira de

Ortopedia e Traumatologia. Este é um artigo Open Access sob uma licença CC BY-NC-ND
Introduction

Total hip arthroplasty (THA) is one of the most successful
orthopedic surgical procedures. In patients with degenerative
hip joint cartilage pathologies (coxarthrosis), this technique
offers significant pain relief, improved quality of life, and
increased mobility in the medium- and long-terms.1

By 2030, the number of arthroplasties is projected to
increase by 170% worldwide. An increase in the complica-
tion rates is expected to follow.2,3 Thromboembolic events
are considered to be common postoperative complications
of hip arthroplasty. Nonetheless, their prophylaxis is still
questioned in two ways: the need to prevent avoidable
complications, such as deep venous thrombosis (DVT) and pul-
monary embolism (PE), and to reduce the risk of hemorrhage.4

Oral anticoagulants aim to improve these indices, seeking effi-
cacy in prophylaxis and to reduce the adverse effects through
a more  acceptable route of administration.5

Thromboembolic events are observed in 50–60% of the
patients who  undergo hip arthroplasty; the great majority of
cases do not present clinical manifestations.4,6 From a tem-
poral standpoint, studies indicate the peak risk of DVT and PE
to be between the third and fourth postoperative week, more
specifically between the 18th and 21st days.4,7

The high risk of postoperative complications has stimu-
lated improvements in prevention so as not to increase the
risk of hemorrhage. Oral anticoagulants are more  often used,
which in turn raises doubts as to the risk/benefit ratio of
this treatment. Rivaroxaban, dabigatran, and Aspirin

®
are the

main drugs referred to in the studies. Although aspirin is
not an oral anticoagulant, but rather an antiplatelet agent,
it has been used in the prophylaxis of thromboembolic
events.8
Therefore, the present study will focus on the use of oral
anticoagulants in the prevention of thromboembolic events in
the postoperative period of hip arthroplasty.
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

The present study was aimed at assessing the use of oral
anticoagulants in the prevention of thromboembolic events
in the postoperative period of patients who underwent hip
arthroplasty.

Methods

The systematic search was done in the journals indexed in
the PubMed databases and CAPES journals, through the Rede
de Comunidade Acadêmica Federada (Rede CAFe) and the Bib-
lioteca Virtual em Saúde (BVS), from September 2015 to June
2016.

The following Descriptors in Health Sciences (DeCs) were
used: “hip arthroplasty,” “anticoagulants,” “postoperative
care,” “prevention and control,” “pulmonary embolism,” and
“venous thrombosis.” The following Medical Subject Headings
(MeSHs) were used: “Arthroplasty, Replacement, Hip,” “Anti-
coagulants,” “Prevention & Control,” “Pulmonary Embolism,”
and “Venous Thrombosis.” Aiming to broaden the search of
studies, all the aforementioned terms were used and, sub-
sequently, terms were removed, allowing the retrieval of a
greater number of eligible articles.

The inclusion criteria were: studies published in the
past ten years (2006–2016), with free complete text, con-
ducted in human beings, and written either in English
or Portuguese. Systematic/literature reviews, meta-analyses,
articles focusing on heart diseases, and those that did
not contemplate the objective of the present review were
excluded.

The articles were first assessed by title and abstract, aim-
ing to refine the sample through the inclusion and exclusion

criteria, and later the articles were read in their entirety.
For the results, data on the use of injectable anticoagulants,
knee arthroplasty, and previous thromboembolic event were

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – Flowchart of article 

isregarded. If data on oral anticoagulants could not be
ssessed without the interference of these factors, the study
as excluded.

This review followed the recommendations from the
referred Reporting Items for Systematic Reviews and Meta-
nalysis (PRISMA) checklist.9

esults

 total of 318 articles were retrieved from the literature search.
f these, 303 were excluded based on their title, abstract,
nd/or keywords, and 15 were considered eligible. After dupli-
ates were excluded and the full text of the remaining articles
ere assessed by two reviewers (and, in the case of conflicts, by

 third reviewer), 11 articles met  the inclusion criteria (Fig. 1).
The studies presented different results in all variables con-

idered. Table 110–20 demonstrates that the most studied oral
nticoagulant was rivaroxaban, followed by the antiplatelet
gent Aspirin

®
and dabigatran.

Regarding prophylaxis duration, 90.9% of the studies main-
ained it for 28 days or more  and only one (9.1%) investigated
he effects of the use of oral anticoagulants in a shorter time.

These studies observed cases of PE, DVT, and bleeding, but
hese drugs were considered effective in the prevention of
hromboembolic events due to their low occurrence. For DVT,
he use of rivaroxaban 10 mg  and dabigatran 220 mg  for 30–35
ays was more  satisfactory; similar results were observed for
revention of PE and bleeding, which can also be achieved with
spirin

®
at the dose of 81 and 100 mg  from 28 to 42 days.

iscussion
s a protocol, oral anticoagulants have been used in several
ospitals and orthopedic services worldwide. In Brazil, most
ervices use the following oral anticoagulants: rivaroxaban,
h in the chosen databases.

dabigatran, and Aspirin
®

, although the latter is not an antico-
agulant, but an antiplatelet agent.

Postoperative thromboprophylaxis can be accomplished
with different dosages and duration. In its 2011 guidelines,
the American Academy of Orthopedic Surgeons (AAOS) sug-
gests that the surgeon and patient discuss treatment duration
in order to individualize it.21 In large orthopedic surgeries,
the American College of Chest Physicians (ACCP) guidelines
recommend long-term antithrombotic therapy with anticoag-
ulants for 35 days after the day of surgery.22,23 Some hospitals’
internal protocols recommend prophylaxis for ten days to five
weeks.24

The efficacy of rivaroxaban has been demonstrated by sev-
eral studies: in one study, 33 patients took, the drug for 32–36
days, and only three cases of DVT were observed; rivaroxaban
was shown to be important in the prevention of thromboem-
bolic events.12 In a second study, conducted in 2012 with 70
patients who used rivaroxaban for 30 days postoperatively, no
cases of DVT or PE were observed.15 A similar finding was also
observed by a later study, in which the same medication was
used for a similar period (35 days); the study had a larger sam-
ple (206 patients) and only 1% of thromboembolic events.16

In a study with 8778 patients, Turpie et al.17 found a rate
of 0.89% symptomatic thromboembolism and 0.4% greater
bleeding with rivaroxaban 10 mg,  once daily.

Other authors used rivaroxaban in different dosages (5,
10, 20, 30, and 40 mg)  in 695 subjects for a considerably
shorter period (seven days) and observed DVT rates of 14.9%,
10.6%, 8.5%, 13.5%, and 6.4%, respectively, checked by bilateral
venous Doppler one day after the last dose. No  cases of PE were
diagnosed in the study. Moreover, in the analysis of safety and
efficacy, oral rivaroxaban 10 mg  once daily was shown to be

the best option among the doses tested.10

The higher number of cases of DVT found in this last study
is noteworthy; it can be explained by a prophylaxis duration
lower than that is currently recommended.
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Table 1 – Results of the database search.

Author/year Type of study N Oral anticoagulant/dosage Time Results

Eriksson et al., 200610 Intervention 128
142
140
143
142

Rivaroxaban 5 mg
Rivaroxaban 10 mg
Rivaroxaban 20 mg
Rivaroxaban 30 mg
Rivaroxaban 40 mg

7 days

DVT 14.9%; major bleeding 2.3%
DVT 10.6%; major bleeding 0.7%
DVT 8.5%; major bleeding 4.3%
DVT 13.5%; major bleeding 4.9%
DVT 6.4%; major bleeding 5.1%
Venous Doppler.
No case of PE.
Effective and safe in preventing PE/DVT.

Eriksson et al., 200811 Intervention 2209 Rivaroxaban 10 mg 35 days Major bleeding: 6 (0.3%) cases.
Minor bleeding: 128 (2.1%) cases.
PE: 4 (0.3%) cases.
Deep venous thromboembolism: 4 (0.2%)
DVT: 12 (0.8%) cases.
Low incidence of thrombosis and safe to use in
thromboprophylaxis.

Kanan et al., 200812 Intervention 33 Rivaroxaban 10 mg 32–36 days 3 cases of DVT (phlebography 32–36 PO). No
cases of PE or major bleeding. Effective.

Anderson et al., 201313 Intervention 380 Aspirin
®

81 mg 28 days Proximal DVT 1 (0.3%) case.
Major bleeding: 8 (2.1%) cases.
No cases of PE.
No cases of major bleeding.
Effective and safe in prolonged
thromboprophylaxis after THA.

Ozler et al., 201514 Intervention 60
60

Rivaroxaban 10 mg
Dabigatran 220 mg

30  days
30 days

Minor bleeding: 3 patients (5%).
Major bleeding: 1 patient (1.6%); minor bleeding:
2 patients (3.3%).
Absence of DVT (Doppler).

Clave et al., 201215 Observational 70 Rivaroxaban 10 mg 30 days Absence of thromboembolic complications (at
hospital discharge and 3 months after). 4
patients transfused.

Jobski et al., 201416 Observational 206 Rivaroxaban 10 mg 35 days TEV 1%.
Turpie et al., 201417 Observational 8778 Rivaroxaban 10 mg 33 days Thromboembolic events: 0.89%. Major bleeding:

0.4%.
Effective and safe in preventing PE/DVT.

Cossetto et al., 201218 Observational 50 Aspirin
®

100 mg 42 days DVT: 3 patients (USG - 5 PO).
No cases of PE.

Vulcano et al., 201219 Observational 887 Aspirin
®

325 mg
(2×/daily)

45 days Thromboembolic events: 18.8 (1.2%), PE: 5.6
(0.36%), pDVT: 7.0 (0.45%), dDVT: 5.6 (0.36%).

g 
Bonarelli et al., 201520 Observational 211 Dabigatran 220 m

Kwong25 presented data that corroborates the aforemen-
tioned authors, suggesting that the use of rivaroxaban is
safe, without cardiovascular or hepatic effects, and without a
statistically significant increase in severe hemorrhage or any
bleeding.

Ozler et al.14 studied rivaroxaban 10 mg/day and dabiga-
tran 220 mg/day, both administered orally, once daily, for 30
days after hospital discharge. In their study, thromboprophy-
laxis was carried out in 60 patients using rivaroxaban and
in another 60 patients using dabigatran. Doppler ultrasono-
graphy was performed six weeks after surgery; no cases of
DVT or PE were observed. There was no statistical differ-
ence between the groups regarding postoperative bleeding.
The efficacy of dabigatran was confirmed in the case series
by Bonarelli et al.,20 in which none of the 211 patients in
whom this medication was administered at a dose of 220 mg

for 35 days in postoperative hip arthroplasty presented DVT or
PE.

Another option analyzed in this study was Aspirin
®

. Vul-
cano et al.19 analyzed 887 patients who received Aspirin
Major bleeding: 5 (0.3%).
35 days Absence of symptomatic DVT or EP.

325 mg twice daily for 45 days after THA. On  the 90th post-
operative day, cases of thromboembolic events (1.2%), DVT
(0.81%), and PE (0.36%) were documented. Apart from the
low number of cases, that study has limitations, as it only
included low-risk patients in the aspirin group. In that same
year, another study analyzed 50 patients with a hip prosthesis,
who received 100 mg  aspirin once daily for 42 days postopera-
tively; these authors observed only three cases of DVT and no
cases of PE.18

The use of aspirin had been a point of disagreement
between the AAOS and ACCP guidelines, as it was recom-
mended by the former and not by the latter group. In 2012,
a consensus was reached and both guidelines started to rec-
ommend Aspirin

®
as a post-THA prophylactic agent.9,26 In

2014, the Surgical Care Improvement Project (SCIP), which
aims to standardize medical and hospital protocols in the

®

United States, included Aspirin among the prophylactic
agents acceptable for thromboembolism in THA, total knee
arthroplasty (TKA), and femoral fractures. In 2015, the ACCP23

guidelines maintained Aspirin
®

as a recommended agent for
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inal  considerations

here is still no consensus regarding the proper use of oral
nticoagulants in the postoperative period of hip arthroplasty.
ffectiveness is sought in the prevention of thromboembolic
vents and in the reduction of adverse events.

The three drugs studied presented good results in the pre-
ention of DVT and PE; the best prophylactic results were
btained between 30 and 35 days with oral anticoagulants,
hich is in agreement with the guidelines suggested by the
CCP, and between 28 and 42 days with antiplatelet agents.

Dabigatran 220 mg  once daily was shown to be a good
ption. However, even with similar complication rates,
ivaroxaban 10 mg  once daily was the drug that presented the
est prophylactic results.

Aspirin was the last drug added to the lists approved drugs
or thromboprophylaxis after large orthopedic surgeries. How-
ver, the dose to be administered has not been standardized. In
ddition to the scientific results found, the use of oral antico-
gulants is also ethically and legally justified, protecting both
hysicians and patients.
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