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Abstract Objective Aspirin (acetylsalicylic acid, ASA) and rivaroxaban are anticoagulants that
have increased in popularity due to ease of use in the prevention of venous
thromboembolism (VTE) after total knee arthroplasty (TKA). The present study aimed
to evaluate the efficacy of ASA compared with that of rivaroxaban on VTE prophylaxis in
patients who underwent TKA.
Method Forty patients who had primary knee osteoarthritis and would undergo TKA
were randomized into two groups. In total, 20 patients in the ASA group used oral
aspirin, at a dose of 300mg/day, for VTE prophylaxis after TKA, while 20 patients in the
rivaroxaban group received oral rivaroxaban, at a dose of 10mg/day. On days 4 and 14
after the operation, deep vein thrombosis (DVT) in the lower limbs on the operated side
was detected through duplex ultrasonography. Other complications were recorded for
14 days.
Results There were no positive findings of DVT detected with duplex ultrasonography
in the groups of patients, and the occurrence of pulmonary embolism was not
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Introduction

Venous thromboembolism (VTE) is a complication that can
occur following total knee arthroplasty (TKA).1 There are
manymodalities to prevent VTE, such asmechanical devices,
early ambulation protocols, and anticoagulants.2 Anticoagu-
lants are currently included in the standard treatment pro-
tocols for almost every patient, except for those who have a
contraindication, such as recent internal organ bleeding.3

There are many anticoagulants prescribed to prevent VTE;
however, aspirin (acetylsalicylic acid, ASA) and rivaroxaban
are anticoagulants that have increased in popularity due to
the ease of use.4,5 These anticoagulants come in oral form,
and do not require monitoring for blood coagulation. More-
over, ASA and rivaroxaban are effective in the prevention of
VTE after TKA.6,7

Among the advantages of aspirin are its low cost and ease
of administration, and a study8 reports a lower risk of
bleeding complications, such as, wound hematoma or

internal organ bleeding, compared with other anticoagu-
lants. Rivaroxaban is a factor Xa inhibitor, with the advantage
of being a potent anticoagulant with simple administration.9

Some studies have compared the efficacy and safety of ASA
and rivaroxaban in patients who underwent TKA. Addition-
ally, in a small randomized controlled trial,10 the authors
found that there was no difference in the incidence of
symptomatic deep vein thrombosis (DVT) and local and
systemic complications between patients who received
ASA and rivaroxaban. However, in another randomized
controlled trial,10 the authors reported there was a lower
incidence of DVT in patients who received rivaroxaban
compared with those who received ASA.11

Due to the limitations of randomized controlled trials
comparing the efficacy of ASA and rivaroxaban combined
with the lack of consensus regarding the results of previous
studies, the present study aimed to evaluate the efficacy of
ASA compared with that of rivaroxaban on VTE prophylaxis
in patients who underwent TKA. The authors hypothesized

observed. In total, 4 patients had subcutaneous ecchymosis on the fourth postopera-
tive day (2 patients in the ASA group and 2 patients in the rivaroxaban group; p¼1.0),
and another 4 patients on the fourteenth postoperative day (1 patient in the ASA group
and 3 patients in the rivaroxaban group; p¼ 0.292). No cases of wound hematoma,
major organ bleeding, wound infection, or reoperation were observed in the sample.
Conclusion Aspirin and rivaroxaban had comparable efficacy to prevent VTE, without
increasing the incidence of wound complications and bleeding after TKA.

Resumo Objetivo A aspirina (ácido acetilsalicílico, AAS) e a rivaroxabana são anticoagulantes
que vêm ganhando popularidade devido à facilidade de uso na prevenção do
tromboembolismo venoso (TEV) após artroplastia total do joelho (ATJ). Este estudo
teve como objetivo avaliar a eficácia do AAS em comparação com a da rivaroxabana na
profilaxia de TEV em pacientes submetidos a ATJ.
Método Quarenta pacientes com osteoartrite primária do joelho, que seriam sub-
metidos a ATJ, foram randomizados em dois grupos. No total, 20 pacientes do grupo
AAS usaram aspirina oral, na dose de 300mg/dia, para a profilaxia doTEV após ATJ; e 20
pacientes do grupo rivaroxabana receberam uma dose oral de 10mg/dia. No 4° e 14°
dias do pós-operatório, trombose venosa profunda (TVP) dos membros inferiores no
lado da cirurgia foi detectada por meio de ultrassonografia duplex. Foram registradas
outras complicações durante catorze dias.
Resultados Não foram detectados achados positivos de TVP com a ultrassonografia
duplex nos grupos de pacientes, e não se observou a ocorrência de embolia pulmonar.
No total, 4 pacientes apresentaram equimose subcutânea no 4° dia do pós-operatório
(2 pacientes no grupo AAS e 2 pacientes no grupo rivaroxabana; p¼1,0), e outros 4
pacientes, no 14° dia do pós-operatório (1 paciente no grupo AAS e 3 pacientes no
grupo rivaroxabana; p¼ 0,292). Nenhum paciente da amostra apresentou hematoma
da ferida cirúrgica, sangramento de órgão importante, infecção da ferida, ou necessi-
dade de nova cirurgia.
Conclusão A aspirina e a rivaroxabana apresentaram eficácia comparável na preven-
ção do TEV, sem aumentar a incidência de complicações da ferida e sangramento após
ATJ.
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that ASA could prevent the incidence of VTE following TKA as
effectively as rivaroxaban.

Methods

The present prospective, randomized, controlled trial was
performedwith agroupdivided into2 arms,with anallocation
ratio of 1:1, in a tertiary care hospital fromAugust 10, 2016, to
December 31, 2018. The study was approved by the ethics
committee and institutional review board. The protocol of the
present study followed the Declaration of Helsinki’s ethical
principles for medical research involving human participants.
The written informed consent form was signed by every
participant included in the study. Clinical Trials Registry
(http://www.clinicaltrials.in.th): TCTR20201226005.

A total of 47 patients aged>50 years who had primary
knee osteoarthritis and had an indication to undergo TKA
were approached for possible inclusion. The exclusion crite-
ria were patients with a history of coagulopathy, of VET,
current use of anticoagulants, azoles, and proteinase

inhibitors, history of allergy to the medications used in the
present study, allergy to the contrast material used in
computed tomography, severe chronic kidney disease, cir-
rhosis, and asthma. In total, 7 patientswere excluded: 2 had a
history of VTE, 2 had chronic kidney disease, 1 had cirrhosis,
and 2 declined to participate. Finally, 40 patients were
included in the study (►Fig. 1).

The patients were allocated into two groups: in the ASA
group, 20 patients received 300mg of ASA for VTE prophy-
laxis, while, in the rivaroxaban group, 20 patients received
10mgof rivaroxabanwith the same goal. The patients in both
groups took the medicine once a day, after breakfast, for
14 days, starting on the day following TKA. All patients
underwent the cemented posterior stabilized total knee
prosthesis procedure, with the same surgical techniques,
with an inflated pneumatic tourniquet throughout the oper-
ation. Cefazolin was used for prophylaxis against surgical
infection. In cases of allergy to penicillin or cephalosporin,
clindamycin was used instead. Closed suction drainage was
placed before wound closure, and was removed 48hours

Fig. 1 Flowchart of the study.
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postoperatively. Patients were allowed to perform quadri-
ceps isometric exercises and ankle pumping immediately
after the operation, and they started range of motion exer-
cises and ambulation with a supportive device the first
postoperative day.

Hematocrit was recorded at 6hours, 4 days and 14 days
after the operation. On the fourth and fourteenth postoper-
ative days, an experienced musculoskeletal radiologist diag-
nosed DVT in the lower extremities through duplex
ultrasonography. In cases of patients with any clinical suspi-
cion of pulmonary embolism, spiral chest computed tomog-
raphywasperformed to confirm the diagnosis. Postoperative
complications, such as wound complications and unexpect-
ed bleeding, were closely observed until the fourteenth
postoperative day.

Patients were allocated in groups of four with blocks
randomization through a computer-generated random num-
ber sequence kept in sealed, opaque envelopes. The envelope
was opened on themorning of the operative day by a pharma-
cist in the inpatient hospital pharmacy. Thepatients, physician
and evaluator were blinded to the groups of patients.

Statistical Analysis

The R (R Foundation for Statistical Computing, Vienna,
Austria) software, version 3.1.0, was used to analyze the
data. Patient demographics, such as age, body mass index
(BMI), pre- and postoperative hematocrit, platelet count, and
tourniquet time and operative time (in minutes), were
evaluated using the t-test. The Pearson Chi-squared test
was used to compare gender, side, rate of blood transfusion,
the incidence of DVT, pulmonary embolism, wound compli-
cation, bleeding, and other complications. Statistical signifi-
cance was as p<0.05.

Results

Demographics, including age, gender, operated side, BMI,
preoperative hematocrit, platelet count, tourniquet time,
and operative time, were not significantly different between
the two study groups (p>0.05) (►Table 1).

Therewas no positivefinding of DVT detectedwith duplex
ultrasonography in either group, neither were there cases of

patients with symptoms of pulmonary embolism. The
postoperative hematocrit was not different between the
groups after 6 hours (ASA: 33.69�4.01%; rivaroxaban:
32.79�3.48%; p¼0.453), 24 hours (ASA: 31.33�3.3%; rivar-
oxaban: 29.93�2.99%; p¼0.17), and 2 weeks (ASA:
34.33�4.75%; rivaroxaban: 33.75�3.07%; p¼0.649) of
the procedure. Five patients in the ASA group and six in
the rivaroxaban group received allogenic blood transfusions
(p¼0.723). In total, 4 patients had subcutaneous ecchymosis
on the 4th postoperative day (2 patients in the ASA group and
2 patients in the rivaroxaban group; p¼1.0), and another 4
on the 14th postoperative day (1 patient in the ASA group
and 3 patients in the rivaroxaban group; p¼0.292). No
patients in the sample had wound hematoma, major organ
bleeding, wound infection or reoperation.

Discussion

Aspirin and rivaroxaban are widely used for the prevention
of VTE after TKA. Previous studies12–14 comparing the effi-
cacyand safetyof ASA and rivaroxaban foundnodifference in
the rates of VTE, bleeding complications, wound complica-
tions, and hospital readmission. However, a retrospective
study15 reportied that patients who used ASA had a higher
risk of VTE, pulmonary embolism, and readmission.

The authors decided to conduct the present study due to
the limitations of randomized controlled trials comparing
ASA and rivaroxaban in the prevention of VTE after TKA, and
due to previous studies in which no consensus was reached
regarding the results. Our results showed that the use of ASA
or rivaroxaban does not lead to differences in the incidence of
VTE, of DVT in screening by duplex ultrasonography, of
pulmonary embolisms, and on the rates of blood transfusion,
bleeding, and wound complications.

The present study has some limitations. First, the limited
number of participants, whichmight be insufficient to detect
the differences regarding VTE. Second, the larger proportion
of female patients who were overweight based on BMI
calculations. Finally, all of the patients in the study were of
Asian ethnicity, which has a lower rate of VTE compared to
western populations.16 However, we believe that our find-
ings could apply to male patients, Western patients, as well
as those who are in other BMI ranges.

Table 1 Demographics of the study sample

Characteristic Rivaroxaban group: n¼20 Acetylsalicylic acid (ASA) group: n¼ 20 p-value

Age (years) 70.5� 7.25� 68.15�7.43� 0.318

Gender (male:female) 3:17 7:13 0.144

Side (right:left) 12:8 11:9 0.749

Body mass index (kg/m2) 26.91�3.66� 29.15�4.49� 0.092

Preoperative hematocrit (%) 38.42�4.57 38.41�4.13 0.994

Platelet (cell/mm3) 272,350�106,355 261760�116,594 0.766

Tourniquet time (minutes) 117.6�39.22 121.6�24.41 0.701

Operative time (minutes) 163.65�43.16 167� 29.84 0.777

Note: �Means and standard deviations.
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The present study demonstrated that there was no differ-
ence in the incidence of VTE, and of DVT demonstrated by
screening via duplex ultrasonography; neither were their
differences regarding pulmonary embolism in both groups of
patients after TKA. Our results are supported by those of a
study from Brazil. Colleoni et al.10 performed a small, ran-
domized controlled trial in 32 patients, comparing ASA
300mg with rivaroxaban 20mg, and the results showed
there was no difference in the rate of DVT between the
groups. However, a previous, prospective, randomized con-
trolled trial contradicts these results: Zou et al.11 reported
that patients who used rivaroxaban at a dose of 10mg/day
had a lower incidence of DVT than patients who used oral
ASA at a dose of 100mg/day.We hypothesized that the lower
dose of ASA in the study by Zou et al.11might be a factor that
led to results that differ from those of the present study and
those of the study by Colleoni et al.10

Regarding the complications caused by the use of medi-
cation, the present study demonstrated a minor complica-
tion from ASA and rivaroxaban: postoperative
subcutaneous ecchymosis, which was not different in inci-
dence between groups. There were no major complications,
such as wound infection, bleeding complications, and reop-
eration. Our findings coincide with those of Colleoni et al.,10

who reported no difference in the rates if wound dehis-
cence, deep infection, and reoperation between the patients
who used ASA and those who used rivaroxaban. In contra-
diction to our findings, Zou et al.11 observed that rivarox-
aban led to a higher incidence of wound complication and
subcutaneous ecchymosis than ASA. Nevertheless, the
patients in the study by Zou et al.11 had no intracranial
or gastrointestinal tract hemorrhage, which is in line with
the findings of the present study.

Conclusion

Aspirin and rivaroxaban have comparable efficacy in the
prevention of VTE, without increasing the incidence of
wound complication and bleeding after TKA. For primary
TKA, ASA and rivaroxaban could be used to prevent VTE.
Further studies with larger populations should be conducted
to providemore precise results andmore useful information.
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