
Recommendations for prophylaxis to prevent thrombosis in patients undergoing orthopedic sur-
gery have been rapidly evolving, particularly with the FDA approval of new direct oral anticoag-
ulants for this purpose. Over the past 2 decades, the guidelines produced by the American Asso-
ciation of Orthopedic Surgeons (AAOS) and the American College of Chest Physicians (ACCP) have 
shown major differences. The report includes ACCP and AAOS guidelines since 2004, current indi-
cations for prophylaxis in orthopedic patients, a comparison between ACCP and AAOS guidelines 
with respect to aspirin therapy for venous thromboembolism prophylaxis in orthopedic patients, 
the government approved anticoagulants for prophylaxis in the US, Europe, and Japan, and the dos-
age of anticoagulants for prophylaxis against thrombosis included in the current ACCP guidelines. 
Level of Evidence: V; Descriptive review/Expert opinions.
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were at very high risk for developing venous 
thromboembolism (VTE) [2].
	 In the United States, over 850,000 
hip and knee arthroplasties are performed 
every year [3]. Of these patients from a 2011 
report, 37% did not receive any prophylaxis 
and were found to have deep-vein thrombo-
sis (DVT) by imaging studies [4]. In a 2010 
study that focused on the prevalence and 
risk factors of VTE after hip arthroplasty, 
it was found that VTE occurred in 1.02% 
of patients within 90 days of surgery, and 
0.05% of patients died of complications aris-
ing from VTE. Risk factors for VTE included 
comorbid conditions, particularly rheuma-
toid arthritis and osteoarthritis, a history of 
cardiovascular disease, and prior history of 
VTE [5,6]. 

INTRODUCTION

According to 2014 national inpatient sample 
report from the Health Care Cost and Utili-
zation project in the United States, over 44 
million discharges were made by hospitals 
and academic medical centers [1]. At least 
22% of these patients were surgical inpa-
tients and risk stratification according to 
the American College of Chest Physicians 
(ACCP) estimated that 15% were at mod-
erate risk, 24% were at high risk and 17%,  



	 Despite significant advances in the 
prevention and treatment of VTE, pulmo-
nary embolism (PE) still remains one of the 
most common preventable cause of hospital 
death [7-11]. PE is responsible for approxi-
mately 150,000 to 200,000 deaths per year 
in the United States [12,13]. Hence, it is nec-
essary to make further improvements to 
find the safest and most effective means to 
prevent and manage VTE.
	 In 2009 and 2011, the American As-
sociation of Orthopedic Surgeons (AAOS) is-
sued clinical practice guidelines with grades 
for each assessing the strength and evidence 
for patients undergoing hip or knee surgery. 
In 2009, AAOS first recommended aspirin 
monotherapy as a choice for VTE prophy-
laxis, at a dose of 325 mg twice daily, begin-
ning on the day of surgery and continuing 
for 6 weeks, for patients without elevated 
preoperative VTE risk [14,15]. It was also 
recommended that aspirin therapy should 
be discontinued at least 7 days prior to sur-
gery, because of its association with high-
er intraoperative blood loss [16]. In 2012, 
the American College of Chest Physicians 
(ACCP) accepted AAOS guidelines for aspi-
rin monotherapy, included daily full-doses 
of aspirin (>300 mg) as an acceptable che-
moprophylactic monotherapy option after 
total joint arthroplasty [17].
	 According to ACCP guidelines, pa-
tients undergoing total hip arthroplasty 
(THA), total knee arthroplasty (TKA), and 
hip fracture surgery (HFS) could receive 
low-molecular-weight heparin (LMWH) 12 
hours preoperatively and 12 hours or more 
postoperatively. Taken together,  one of the 
following drugs should be administered for 
a minimum of 10-14 days for antithrombot-
ic prophylaxis: LMWH, fondaparinux, apix-
aban, dabigatran, rivaroxaban, low-dose 
unfractionated heparin (LDUH), adjusted 

dose of vitamin K antagonist (such as war-
farin) per the INR (international normalized 
ratio), aspirin, or an intermittent pneumatic 
compression device (IPCD) [17-19]. In this 
report, we reviewed the recommendations 
by AACP and AAOS since 2007 and com-
pared them, focusing on the changing role 
of aspirin. The results show significant 
movement to the use of aspirin exclusively 
without anticoagulation therapy from both 
expert groups.

METHODS

All the data were obtained from the AAOS 
and ACCP guidelines and compared since 
2007 up until the currently posted recom-
mendations. The AAOS and ACCP differed 
in their recommendations for postoperative 
VTE prophylaxis for patients undergoing 
orthopedic surgeries before 2012, and aspi-
rin monotherapy was not recommended by 
ACCP as an acceptable therapeutic option. In 
2012, endorsement of aspirin monotherapy 
by ACCP was made for use after orthopedic 
surgery. We reviewed the current literature 
on the timeline for the ACCP guidelines of 
VTE prophylaxis for orthopedic patients. 
Studies highlighting VTE prophylaxis for 
surgeries other than orthopedic procedures 
were excluded.

RESULTS

Table 1 shows the timeline for ACCP guide-
lines for VTE prophylaxis for orthopedic 
patients. With regard to hip surgery and 
hip arthroplasty, since 2004 the preferred 
agent has been low-molecular-weight hep-
arin. The doses, duration, and frequency 
of administration are shown in Table 2. In 
2012, aspirin was placed on the acceptable 
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  Table 1. ACCP Guidelines for VTE Prophylaxis Orthopedic Patients. 

 	  2004	      2008	    2012	          2016

LMWH 
(preferred),

Fondaparinux,
Warfarin, target 

INR=2.5,
LDUH

LMWH 
(preferred),

Fondaparinux,
Warfarin, target 

INR=2.5,
LDUH

LMWH 
(preferred),

Fondaparinux,
Warfarin, target 

INR=2.5,
LDUH, Aspirin

LMWH 
(preferred),

Fondaparinux,
Warfarin, target 

INR=2.5,
LDUH, Aspirin

  Hip 
  Surgery

LMWH 
(preferred),

Fondaparinux,
Warfarin, target 

INR=2.5

LMWH 
(preferred),

LDUH
Fondaparinux,

Warfarin, target 
INR=2.5

LMWH 
(preferred), 

LDUH
Fondaparinux, 

Apixaban, 
Rivaroxaban, 
Dabigatran, 

Aspirin,
Warfarin, target 

INR=2.5

LMWH 
(preferred), 

LDUH
Fondaparinux, 

Apixaban, 
Rivaroxaban, 
Dabigatran, 

Aspirin,
Warfarin, target 

INR=2.5

  Hip 
  Arthroplasty

LMWH 
(preferred),

Fondaparinux,
Warfarin, target 

INR=2.5

LMWH 
(preferred),

LDUH
Fondaparinux,

Warfarin, target 
INR=2.5

LMWH 
(preferred), 

LDUH
Fondaparinux, 

Apixaban, 
Rivaroxaban, 
Dabigatran, 

Aspirin,
Warfarin, target 

INR=2.5

LMWH 
(preferred), 

LDUH
Fondaparinux, 

Apixaban, 
Rivaroxaban, 
Dabigatran, 

Aspirin,
Warfarin, target 

INR=2.5

  Knee 
  Arthroplasty

No routine 
thromboembol-
ic prophylaxis, 
except for early 

mobilization,
LMWH for high 

risk patients

No routine 
thromboembol-
ic prophylaxis, 
except for early 

mobilization,
LMWH for high 

risk patients

  Knee 
  Arthroscopy

No routine 
thromboembol-
ic prophylaxis, 
except for early 

mobilization,
LMWH for high 

risk patients

No routine 
thromboembol-
ic prophylaxis, 
except for early 

mobilization,
LMWH for high 

risk patients

  Table 2. Current Indications and Dosage for FDA Approved LMWH in VTE 
                   Prophylaxis for Orthopedic Patients. 

  Indication	        Enoxaparin	          Dalteparin	           Tinzaparin

30 mg sc every 12 
hours or 40 mg sc once 

daily up to 14 days

2,500 IU sc 4-8 hours 
after surgery, then 

5000 IU sc once daily
Not Approved  Hip Arthroplasty

30 mg sc every 12 
hours up to 14 days Not Approved  Knee Arthroplasty Not Approved

LMWH, low-molecular-weight heparin; LDUH, low-dose unfractionated heparin; INR, inter-
national normalized ratio.
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agent list for the first time by ACCP,  and it 
was retained for the 2016 guidelines. It 
should be noted that the new direct oral an-
ticoagulants were not included for hip sur-
gery patients either in 2012 or in 2016. This 
is in contrast to patient’s undergoing hip ar-
throplasty. Although low-molecular-weight 
heparin is still the preferred agent for these 
patients, the use of apixaban, rivaroxaban, 
and dabigatran as options was added in 
2012 and retained in the 2016 guidelines. 
Importantly, aspirin was included in these 2 
most recent ACCP guidelines for hip arthro-
plasty patients. In both hip surgery and hip 
arthroplasty patient groups, warfarin with 
a target INR of 2.5 and a range of 2.0–3.0 
was also listed as an acceptable option. For 
patients with knee arthroplasty, the recom-
mendations are identical to those undergo-
ing hip arthroplasty. For the less invasive 
procedure of knee arthroscopy, no routine 
thromboprophylaxis was recommended, 
except for early mobilization. Important-
ly, low-molecular-weight heparin was rec-
ommended for patients undergoing knee 
arthroscopy who are at higher thrombotic 
risk. The shortcoming for most patients in 
this category is that they are not frequently 
assessed thoroughly, if at all, for thrombotic 
risk, which can be both genetic and acquired. 
The use of low-molecular-weight heparin for 
patients undergoing knee arthroscopy may 
be indicated if the patient has a hypercoag-
ulable state.
	 Table 2 shows the current indica-
tions and dosage for FDA approved low-mo-
lecular-weight heparin in VTE prophylaxis 
for orthopedic patients. There are 2 dos-
ing options for enoxaparin, which are 30 
mg subcutaneous every 12 hours or 40 mg 
subcutaneous once daily. These doses are 
recommended for up to 14 days for both 
hip arthroplasty and knee arthroplasty. 

The low-molecular-weight heparin prepa-
ration dalteparin has never been approved 
for knee replacement surgery, but it is ap-
proved for hip replacement surgery with a 
nuance not present with enoxaparin dosing. 
The first dose of dalteparin, given 4-8 hours 
after surgery, is half the dose given on the 
next day. Following the initial dose of 2500 
units, 5000 units are delivered subcutane-
ously once daily. The low-molecular-weight 
heparin compound tinzaparin was taken off 
the US market in 2012 after a voluntary re-
call. It was never approved as an acceptable 
low-molecular-weight heparin compound 
for hip replacement surgery or knee replace-
ment surgery.
	 Table 3 provides a comparison be-
tween ACCP and AAOS guidelines for VTE 
prophylaxis in orthopedic patients. The 
table shows the differences in the rec-
ommendations up to 2012, with the most 
noteworthy point that aspirin was listed 
as an acceptable monotherapy by the AAOS 
guidelines in 2009, and by the ACCP guide-
lines published in 2012. It should be noted 
that aspirin monotherapy was not recom-
mended as follow-up therapy after initi-
ation with an anticoagulant. Aspirin was 
recommended for VTE prophylaxis in or-
thopedic patients in the 2007 AAOS guide-
lines, which suggested its use for 6 weeks 
for patients who do not have a preopera-
tive elevated risk for thrombosis. The ACCP 
guidelines did not list aspirin (greater than 
300 mg) as acceptable therapy after total 
joint arthroplasty until 2012.
	     Table 4 shows the government 
approved anticoagulants for VTE prophy-
laxis after hip and knee surgery in the 
USA, in Europe, and in Japan. The first 
approved anticoagulant in the USA was 
low-molecular-weight heparin in 1993. 
The newer anticoagulants, rivaroxaban,  



Aspirin for VTE Prophylaxis after Orthopedic Surgery

TOJ 4(1):45-56, 2018                                                                                                            49

dabigatran, and apixaban, were approved 
much later. In 2012, rivaroxaban was the 
first of these to be approved for prophylax-
is against thrombosis in orthopedic surgery 
patients, with apixaban and dabigatran ap-
proved in 2014. Aspirin, now recommend-
ed for use in both ACCP and AAOS guide-
lines, does not require FDA approval for 
use. The anticoagulants approved for VTE 
prophylaxis in the United States closely par-
allel those approved in Europe, except for 
the slightly earlier approval in Europe for 
low-molecular-weight heparin and rivarox-
aban. Interestingly, in Japan, of the new oral 
anticoagulants recommended for use, only 
edoxaban has been approved. Low-molec-
ular-weight heparin was approved for use 
after hip and knee surgery many years after 

it was approved for use in both Europe and 
in the United States.
	 Table 5 shows the dosing of antico-
agulants for VTE prophylaxis after hip and 
knee surgery for the ACCP guidelines. With 
regard to the most recent guidelines in 
2016, there are several noteworthy points. 
First, for duration of dosing, low dose un-
fractionated heparin and low-molecu-
lar-weight heparin are recommended for 
7-10 days (although low-molecular-weight 
heparin may be used for 35 days in total hip 
arthroplasty). Fondaparinux is similarly rec-
ommended for use for 10 days. Warfarin, on 
the other hand, is recommended for 10-21 
days and up to 35 days in total hip arthro-
plasty. The newer direct oral anticoagu-
lants are all recommended for use between

  Table 3. ACCP versus AAOS Aspirin-Related Guidelines or VTE Prophylaxis 
                   in Orthopedic Patients. 

     Timeline	                      ACCP	                                                         AAOS

 
-

Patients undergoing THA/TKA 
should receive aspirin, LMWH, 

fondaparinux, or warfarin
        2007

 Patients undergoing hip/knee 
replacement should receive 

LMWH, fondaparinux, or warfa-
rin; recommendation against use 

of LDUH or aspirin as sole method 
for THA/TKA

-
        
       2008

 

-

AAOS includes aspirin monother-
apy as VTE prophylaxis—25 mg 
twice daily, beginning on day of 

surgery and continuing for 6 weeks 
for patients without preoperative 

elevated VTE risk

        
       2009

 
-

Aspirin and use of mechanical pro-
phylaxis for prevention of VTE in 
patients with elective THA/TKA

        2011

 For the first time, aspirin (>300 
mg) as acceptable therapy includ-

ed after total joint arthroplasty -        2012
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14 and 35 days postoperatively. Aspirin as 
monotherapy has a recommended duration 
of therapy of 35 days. It is also noteworthy 
that among the direct oral anticoagulants, 
rivaroxaban and apixaban are used at a dose 
which is half that used to treat patients with 
atrial fibrillation or deep vein thrombosis/
pulmonary embolism. Dabigatran, on the 
other hand, is recommended for use in pa-
tients undergoing hip or knee surgery at the 
same dose used to treat patients with atrial 
fibrillation or deep vein thrombosis/pulmo-
nary embolism. The 2012 ACCP guidelines 
included rivaroxaban only among the newer 
anticoagulants, and as noted earlier, it was the 
2012 guidelines that recommended aspirin 
(>300 mg twice daily), started preoperative-
ly and continued postoperatively for 35 days.

DISCUSSION

This report compares the guidelines pre-
pared by a society representing coagula-

tion/anticoagulation expert groups with the 
guidelines from the AAOS. The conclusion is 
that after decades of recommendations for 
the exclusive use of an anticoagulant, there 
has been movement in the recent set of 
guidelines toward the use of aspirin, as an 
antiplatelet agent, even though it largely in-
hibits thrombosis in the arterial circulation.
      Warfarin has long been used as an an-
ticoagulant to reduce thrombotic risk after 
orthopedic surgery. It carries with it the ad-
vantages of familiarity by most physicians, 
the ability to have the patient managed by 
a warfarin clinic, and the ready availability 
of a reversal agent. The disadvantages are 
numerous, but less so in orthopedic surgery 
where the treatment duration is limited to 
approximately 2 weeks. The physiologic dis-
advantage is that the anticoagulation effect 
does not reach its full impact until at least 3 
days and more often up to 9 days after ini-
tiation of warfarin therapy. It requires INR 
monitoring on at least one or 2 occasions

  Table 4. Government Approved Therapies Other Than Warfarin for VTE 
                  Prophylaxis after Hip and Knee Surgery. 

  Therapy	                          USA	             Europe	           Japan

2014  2014 -  Apixaban (Eliquis®)

2014  2014 -  Dabigatran (Pradaxa®)

2012  2011 -  Rivaroxaban (Xarelto®)

-  - 2011  Edoxaban (Savaysa®)

Approved for 
use through 

ACCP and AAOS 
guidelines; does 
not require FDA 

approval

 
Does not re-
quire EMA 
approval

-

  

  Aspirin

1993 1990 2008 LMWH 
 (Lovenox/ Enoxaparin)
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over 2 weeks. Because it does not reach its 
full anticoagulant potential for days after 

surgery, rarely was there bleeding at the 
site. The use of warfarin greatly decreased

  Table 5. ACCP Guidelines for VTE Prophylaxis Orthopedic Patients. 

 	   2004	      2008	      2012	          2016

250 IU per kg sc 
twice daily for 

7-10 days

250 IU per kg sc 
twice daily for 

7-10 days

250 IU per kg sc 
twice daily for 

7-10 days

250 IU per kg sc 
twice daily for 

7-10 days  LDUH

30 mg sc twice 
daily or 40 mg 
sc once daily; 

start 12-24 hours 
after surgery and 
continue for 7-10 
days; may contin-
ue for 35 days in 

THA

30 mg sc twice 
daily or 40 mg 
sc once daily; 

start 12-24 hours 
after surgery and 
continue for 7-10 
days; may contin-
ue for 35 days in 

THA

30 mg sc twice 
daily or 40 mg 
sc once daily; 

start 12-24 hours 
after surgery and 
continue for 7-10 
days; may contin-
ue for 35 days in 

THA

30 mg sc twice 
daily or 40 mg 
sc once daily; 

start 12-24 hours 
after surgery and 
continue for 7-10 
days; may contin-
ue for 35 days in 

THA

  LMWH 
  (Enoxaparin)

2.5 mg sc; start 
6-8 hours after 

surgery and con-
tinue for 10 days; 
may continue for 
35 days in THA 

2.5 mg sc; start 
6-8 hours after 

surgery and con-
tinue for 10 days; 
may continue for 
35 days in THA

2.5 mg sc; start 
6-8 hours after 

surgery and con-
tinue for 10 days; 
may continue for 
35 days in THA

2.5 mg sc; start 
6-8 hours after 

surgery and con-
tinue for 10 days; 
may continue for 
35 days in THA

  Fondaparinux

-  Rivaroxaban
10 mg orally daily 

for 14-35 days 
postoperatively

10 mg orally daily 
for 14-35 days 

postoperatively

2-10 mg po imme-
diately after sur-
gery with target 
INR=2.5;  Contin-
ue for 10-21 days, 
up to 35 days in 

THA 

2-10 mg po imme-
diately after sur-
gery with target 
INR=2.5;  Contin-
ue for 10-21 days, 
up to 35 days in 

THA

2-10 mg po imme-
diately after sur-
gery with target 
INR=2.5;  Contin-
ue for 10-21 days, 
up to 35 days in 

THA

2-10 mg po imme-
diately after sur-
gery with target 
INR=2.5;  Contin-
ue for 10-21 days, 
up to 35 days in 

THA

  Warfarin

-  Apixaban  
-

2.5 mg orally 
twice daily for 14-
35 days postoper-

atively

-  Dabigatran  
-

150 mg orally 
twice daily for 14-
35 days postoper-

atively

-  Aspirin

>300 mg twice 
daily started 

preoperatively 
and continued 

postoperative for 
35 days

>300 mg twice 
daily started 

preoperatively 
and continued 

postoperative for 
35 days

-

-

-

-
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the incidence of venous thromboembolism 
after orthopedic surgery, but the question 
remained whether it was the best of the 
choices to reduce the number of thrombotic 
events.
	 When low-molecular-weight hepa-
rin was introduced, different preparations 
were used after orthopedic surgery. The 
data suggested that there was a further re-
duction when using any of the preparations 
of low-molecular-weight heparin, compared 
to warfarin, in the incidence of postopera-
tive venous thrombi. The advantages of the 
low-molecular-weight heparin over warfa-
rin are a more consistent patient response, 
limited impact by other drugs, and no affect 
of vitamin K in the diet. Also, no INR mea-
surement is required. There were sever-
al disadvantages to low-molecular-weight 
heparin, however. The first issue focused 
on when the first postoperative dose should 
be given, with the understanding that it 
would reach its full anticoagulation poten-
tial within a few hours, unlike warfarin. Not 
unexpectedly, there was increased bleeding 
at the surgical site when the first dose was 
given within 4 hours of wound closure. The 
drug free interval was extended to 8 or 12 
hours after surgery because of increased 
bleeding at the surgical site. In addition, the 
use of low-molecular-weight heparin was 
found to be associated with a risk for hep-
arin-induced thrombocytopenia as a com-
plication. It was  ultimately concluded that 
the low-molecular-weight heparin—enoxa-
parin—had a comparable safety and bleed-
ing profile as aspirin for patients who have 
undergone total knee arthroplasty [20]. 
      There was a further reduction in the in-
cidence of postoperative venous thrombosis 
in studies comparing the pentasaccharide 
drug fondaparinux versus low-molecu-
lar-weight heparin [17,18,20]. Despite this 

improved efficacy, the uncertainty of dealing 
with a bleeding patient using fondaparinux 
was greater because an impairment in re-
nal function prolongs the half life of the 
drug and because protamine is not able 
to reverse the anticoagulation induced by 
fondaparinux. These, and other factors, led 
to the use of low-molecular-weight heparin 
over fondaparinux. In a recent study, the au-
thors reported that there was no evidence 
that drugs like fondaparinux, enoxaparin, 
or warfarin were superior to aspirin in the 
prevention of VTE, DVT, or PE [20]. 
	 Finally, one of the new direct oral 
anticoagulants, rivaroxaban, at 10 mg dai-
ly was introduced for prophylaxis against 
venous thromboembolism in patients un-
dergoing hip or knee replacement. The ad-
vantages for the patient were significant, 
in that the drug is taken orally and, there-
fore, the duration of therapy after surgery 
could easily be made longer without a loss 
in patient satisfaction. Prophylaxis with ri-
varoxaban for a period of about one month 
was easily introduced, which is beneficial 
as there is still an increased risk of venous 
thromboembolism in the third and fourth 
week after orthopedic surgery. There is 
also no monitoring of the anticoagulant ef-
fect of rivaroxaban. The disadvantage was 
most often an unfamiliarity with the drug. 
Indeed, even though rivaroxaban clearly 
outperformed warfarin therapy, at the time 
that rivaroxaban was FDA approved, many 
orthopedic surgeons who use anticoagu-
lants still selected warfarin over rivarox-
aban. After rivaroxaban was approved for 
prophylaxis against venous thrombosis, two 
other direct oral anticoagulants, apixaban 
and dabigatran, were also approved by the 
FDA for this purpose. Despite the approv-
al of the factor Xa and factor IIa inhibitors 
and their superior bleeding profiles, many



orthopedic surgeons have resisted changing 
their prescribing patterns, and have contin-
ued to use warfarin [21,22]. The results of 
recent randomized clinical trials of these 
new oral anticoagulants showed apixaban 
to be the most convenient and more effec-
tive alternative to Lovenox after knee ar-
throplasty without increased bleeding risk 
[23,24]. The lack of any reversal agent was a 
major concern for clinicians [25]. However, 
andexanet alfa which reverses rivaroxaban, 
apixaban and other anti-factor Xa inhibitors 
was approved for use by the FDA in May, 
2018.  Idarucizumab,  an inhibitor of dabiga-
tran, was approved by the FDA in 2015. 
	 In a study by Chu et al., the authors 
investigated the risk of VTE with aspirin 
vs. other anticoagulants after hip and knee 
arthroplasty [26]. The authors compared 
post-operative VTE between patients who 
received aspirin only versus anticoagulants, 
and patients who received both aspirin and 
anticoagulants. VTE prophylaxis at appro-
priate once or twice daily frequency with 
the following anticoagulants were consid-
ered: warfarin at any dose, LDUH at doses 
between 5000-7500 units, prophylactic 
doses of LMWH (enoxaparin at 30-40 mg, 
dalteparin at 2500-5000 units, or tinzapa-
rin at 3500-4500 units), fondaparinux at 
2.5 mg, dabigatran at 75-150 mg, rivarox-
aban at 10 mg, or apixaban at 2.5 mg. Aspi-
rin for VTE prophylaxis was considered at 
any dose in non-combination formulations. 
The Caprini VTE risk score for thrombosis 
after hip and knee arthroplasty showed that 
aspirin was comparable to anticoagulants; 
patients who received both aspirin and anti-
coagulants had a higher risk score owing to 
longer lengths of hospital stay, and a higher 
number of comorbidities [26].
	 A report published in February, 2018, 
in the New England Journal of Medicine 

describes a trial involving 3,424 patients 
undergoing total hip or knee arthroplasty. 
They all received once daily oral rivaroxaban 
at 10 mg, until postoperative day 5. At that 
point, they were randomly assigned to ei-
ther continue rivaroxaban at the same dose 
or switch to aspirin at 81 mg daily for an ad-
ditional 9 days after total knee arthroplasty 
or for 30 days after total hip arthroplasty. 
These patients were followed for 90 days 
for symptomatic venous thromboembolism 
and bleeding complications. The 2 groups 
were identical in terms of anticoagulation 
efficacy and bleeding complications. How-
ever, it is important to note that all of the 
patients were first treated with an anticoag-
ulant, and none of the patients were treat-
ed with aspirin as monotherapy without an 
anticoagulant for the first 5 postoperative 
days. Thus, this observation of equivalence 
between low-dose aspirin and rivaroxaban 
only applies to patients beyond postopera-
tive day 5. There are advantages to using as-
pirin over rivaroxaban with regard to cost, 
and potentially ease of use, from day 5 for-
ward. The results of this trial, therefore, do 
not address the efficacy of aspirin as mono-
therapy initiated immediately after surgery 
in the absence of an anticoagulant [27].
	 With no perfect drug introduced 
over decades for prophylaxis against ve-
nous thrombosis in orthopedic surgery, the 
medical community revisited the use of as-
pirin. Aspirin has been found comparable to 
anticoagulant agents in preventing VTE and 
non-fatal PE [28]. Aspirin was previously 
shown to protect against symptomatic DVT 
and PE by 29% and 43%, respectively, ver-
sus placebo in a PE prevention trial in 2000 
[29]. Aspirin might be advantageous over 
other anticoagulants because of its lower 
bleeding risk profile, rapid reversal capabil-
ity, cost-effectiveness, and no requirement
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for laboratory monitoring or insurance ap-
proval [30-34]. A study by the American As-
sociation of Hip and Knee Surgeons (AAHKS) 
showed that enoxaparin/LMWH was the 
most efficacious agent, but 68% of sur-
geons reported that aspirin was easiest to 
use with the lowest risk profile for bleeding 
and any wound drainage procedures [19].
	 There were some major changes over 
the past few decades that made the antiplate-
let effect of aspirin, which has a much lower 
bleeding risk than the any anticoagulant, 
seem to be a reasonable option. First, the pa-
tients are now mobile much sooner after sur-
gery. The surgical procedures are not nearly 
as complex, invasive, or take as long as they 
have in the past. The studies that were per-
formed over the past 5-10 years indicated 
not only to the AAOS, but also to the experts 
in coagulation and anticoagulation that aspi-
rin may now be an acceptable choice in many 
patients.
	 A study by The Intermountain Joint 
Replacement Center Writing Committee that 
included over 300 hospitals in the United 
States showed that aspirin presents a viable 
option to prevent VTE for selected patients 
undergoing total joint replacement thera-
py. The distinction between patients is the 
main challenge. It is important to determine 
between low-risk patients in whom aspirin 
may be sufficient, from patients with a high-
er risk of thrombosis who may benefit more 
from anticoagulants [35].
	 Taken together, the results of this 
study show the progression toward aspirin 
and away from anticoagulants by both or-
thopedic surgeons and specialists in coagu-
lation. There is every reason to believe that 
there will be continued movement toward 
aspirin as surgical techniques and perioper-
ative care after orthopedic surgery contin-
ues to improve.

REFERENCES

[1] 2014 HCUP Net Healthcare Cost and Uti-
lization Project: HCUPNet—Hospital Inpa-
tient National Statistics. Updated February 
6, 2018; Nationwide Inpatient Sample (NIS) 
database.

[2] Gharaibeh L, Albsoul-Younes A, Younes 
N. Evaluation of VTE Prophylaxis in an ed-
ucational hospital: comparison between the 
institutional guideline (Caprini 2006) and 
the ACCP guideline (Ninth Edition). Clin Appl 
Thrombosis/ Hemostasis. 2016;22:627-32.

[3] Fourth American Joint Replacement Reg-
istry (AJRR) Annual report on hip and knee 
arthroplasty data. online November 7, 2017; 
AJRR annual report.

[4] Barclay L, Vega C. AAOS Issues New 
Guideline for VTE Prevention. 2011; Med-
scape Education Clinical Briefs. https://
www.medscape.org/viewarticle/751243. 
Accessed on Nov 2017.

[5] Pederson AB, Sorensen HT, Mehnert F, 
Overgaard S, Johnsen SP. Risk factors for ve-
nous thromboembolism in patients under-
going total hip replacement and receiving 
routine thromboprophylaxis. J Bone Joint 
Surg Am. 2010;92:2156-64.

[6] Holmqvist ME, Neovius M, Eriksson J, 
Mantel Ä, Wallberg-Jonsson S, Jacobsson LT, 
Askling J. Risk of venous thromboembolism 
in patients with rheumatoid arthritis and 
association with disease duration and hos-
pitalization. JAMA. 2012; 308.1350-6.

[7] Lindblad B, Eriksson A, Bergqvist D. 
Autopsy-verified pulmonary embolism in a 
surgical department: analysis of the period 
from 1951 to 1988. Br J Surg.1991; 78:849.

[8] Stein PD, Henry JW. Prevalence of acute



pulmonary embolism among patients in 
a general hospital and at autopsy. Chest. 
1995;108:978.

[9] White RH, Zhou H, Romano PS. Incidence 
of symptomatic venous thromboembolism 
after different elective or urgent surgical 
procedures. Thromb Haemost. 2003;90:446.

[10] Sandler DA, Martin JF. Autopsy proven 
pulmonary embolism in hospital patients: 
are we detecting enough deep vein throm-
bosis? J R Soc Med. 1989;82:203.

[11] Martino MA, Borges E, Williamson E, 
Siegfried S, Cantor AB, Lancaster J, Roberts 
WS, Hoffman MS. Pulmonary embolism af-
ter major abdominal surgery in gynecologic 
oncology. Obstet Gynecol. 2006;107:666.

[12] Dismuke SE, Wagner EH. Pulmonary 
embolism as a cause of death. The changing 
mortality in hospitalized patients. JAMA. 
1986;255:2039.

[13] Horlander KT, Mannino DM, Leeper KV. 
Pulmonary embolism mortality in the Unit-
ed States, 1979-1998: an analysis using mul-
tiple-cause mortality data. Arch Intern Med. 
2003;163:1711.

[14] Johanson NA, Lachiewicz PF, Lieberman 
JR, Lotke PA, Parvizi J, Pellegrini V, Stringer 
TA, Tornetta P, Haralson RH, Watters WC. 
Prevention of symptomatic pulmonary em-
bolism in patients undergoing total hip or 
knee arthroplasty. J Am Acad Orthop Surg. 
2009;17:183-96. 

[15] Mont MA, Jacobs JJ, Boggio LN, Bozic KJ, 
Della Valle CJ, Goodman SB, Lewis CG, Yates 
AJ, Watters WC, Turkelson CM, Wies JL, Don-
nelly P, Patel N, Sluka P. Preventing venous 
thromboembolic disease in patients under-
going elective hip and knee arthroplasty. J 
Am Acad Orthop Surg. 2011;19:768-76.

[16] American Academy of Orthopaedic Sur-
geons. Preventing venous thromboembolic 
disease in patients undergoing elective hip 
and knee arthroplasty—Evidence-Based 
Guideline and Evidence Report. 2011; 
https://www.aaos.org/research/guide-
lines/vte/vte_full_guideline.pdf

[17] Guyatt GH, Norris SL, Schulman S, Hirsh 
J, Eckman MH, Akl EA, Crowther M, Vand-
vik PO, Eikelboom JW, McDonagh MS, Lew-
is SZ, Guterman DD, Cook DJ, Schünemann 
HJ. Methodology for the development of 
antithrombotic therapy and prevention 
of thrombosis guidelines: antithrombotic 
therapy and prevention of thrombosis, 9th 
Ed: American College of Chest Physicians 
Evidence-Based Clinical Practice Guidelines. 
Chest. 2012;141:535-70.

[18] Falck-Ytter T, Francis CW, Johanson NA, 
Curley C, Dahl OE, Schulman S, Ortel TL, 
Pauker SG, Colwell CW Jr. Prevention of VTE 
in orthopedic surgery patients: antithrom-
botic therapy and prevention of thrombosis, 
9th Ed: American College of Chest Physicians 
Evidence-Based Clinical Practice Guidelines. 
Chest. 2012;141: e278S-325.

[19] Markel DC, York S, Liston MJ Jr, Flynn 
JC, Barnes CL, Davis CM 3rd, AAHKS Re-
search Committee. Venous thromboembo-
lism: management by American Association 
of Hip and Knee Surgeons. J Arthroplasty. 
2010;25:3-9.e1-2.

[20] Cafri G, Paxton EW, Chen Y, Cheetham 
CT, Gould MK, Sluggett J, Bini SA, Khatod 
M. Comparative Effectiveness and safety of 
drug prophylaxis for prevention of venous 
thromboembolism after total knee arthro-
plasty. J Arthroplasty. 2017;32:3524-8.

[21] Sharrock NE, Gonzalez Della Valle A, Go 
G, Lyman S, Salvati EA. Potent anticoagulants

Aspirin for VTE Prophylaxis after Orthopedic Surgery

TOJ 4(1):45-56, 2018                                                                                                                              55



56	                                                                                                                             TOJ 4(1):45-56, 2018

Sarkar & Laposata	

are associated with a higher all-cause mor-
tality rate after hip and knee arthroplasty. 
Clin Orthop Relat Res. 2008;466:714-21.

[22] Kessler DP, Summerton N, Graham 
JR. Effects of the medical liability system 
in Australia, the UK, and the USA. Lancet. 
2006;368:240-6.

[23] Lassen MR, Raskob GE, Gallus A, Pineo 
G, Chen D, Hornick P, ADVANCE-2 investiga-
tors. Apixaban versus enoxaparin for throm-
boprophylaxis after knee replacement (AD-
VANCE-2): a randomized double-blind trial. 
Lancet. 2010;375: 807-15.

[24] Venker BT, Ganti BR, Lin H, Lee ED, 
Nunley RM, Gage BF. Safety and efficacy of 
new anticoagulants for the prevention of ve-
nous thromboembolism after hip and knee 
arthroplasty: A meta analysis. J Arthroplas-
ty. 2017;32:645-52.

[25] Enriquez A, Lip GY, Baranchuk A. Anti-
coagulation reversal in the era of the non-vi-
tamin K oral anticoagulants. Europace. 
2015;18:955-64.

[26] Chu JN, Maselli J, Auerbach AD, Fang 
MC. The risk of venous thromboembolism 
with aspirin compared to anticoagulants af-
ter hip and knee arthroplasty. Thromb Res. 
2017;155:65-71.

[27] Anderson DR, Dunbar M, Murnaghan J, 
Kahn SR, Gross P, Forsythe M, Pelet S, Fisher 
W, Belzile E, Dolan S, et al. Aspirin or rivarox-
aban for VTE prophylaxis after hip or knee ar-
throplasty. N Engl J Med. 2018;378:699-707.

[28] Shah SS, Satin AM, Mullen JR, Merwin 
S, Goldin M, Sgaglione NA. Impact of recent 
guideline changes on aspirin prescribing 

after knee arthroplasty. J Orthop Surg Res. 
2016;11:123-8.

[29] Thomas DP. PEP trial. Pulmonary em-
bolism prevention. Lancet. 2000;356:249-
50, author reply 250-1.

[30] Hovens MM, Snoep JD, Tamsma JT, 
Hulsman MV. Aspirin in prevention and 
treatment of venous thromboembolism. J 
Thromb Haemost. 2006;4:1470-5.

[31] Lotke PA, Lonner JH. The benefit of as-
pirin chemoprophylaxis for thromboembo-
lism after total knee arthroplasty. Clin Or-
thop Relat Res. 2006;452: 175-80.

[32] Dorr LD, Gendelman V, Maheswari AV, 
Boutary M, Wan Z, Long WT. Multimodal 
thromboprophylaxis for toal hip and knee 
arthroplasty based on risk assessment. J 
Bone Joint Surg Am. 2007;89:2648-57.

[33] Lee MC, Nickisch F, Limbird RS. Massive 
retroperitoneal hematoma during enoxapa-
rin treatment of pulmonary embolism after 
primary total hip arthroplasty: case reports 
and review of the literature. J Arthroplasty. 
2006;21:1209-14.

[34] Power DJ, Hartwell EA, Hoots WK. 
Counteracting the effects of anticoagulants 
and antiplatelet agents during neurosur-
gical emergencies. Neurosurgery. 2005; 
57:823-31.

[35] Woller SC, Bertin KC, Stevens SM, Jones 
JP, Evans RS, Lloyd JF, Samuelson KM, Hick-
man JM, Hanseen RB, Barton S, Aston VT, 
Elliott G. A prospective comparison of war-
farin to aspirin for thromboprophylaxis in 
total hip and total knee arthroplasty. J Ar-
throplasty. 2012;27:1e-9.


