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Abstract 
Objective: To demonstrate the efficacy and safety of a multimodal stratified 
approach for prevention of thromboembolism in patients undergoing prima-
ry total hip arthroplasty. Method: A longitudinal retrospective clinical study 
of a cohort of 341 individuals undergoing total hip arthroplasty between 
March 2008 and July 2016. Of these, 242 patients met the criteria for inclu-
sion in the study. Individuals with a history of deep vein thrombosis or pul-
monary thromboembolism, thrombophilia, hypercoagulation conditions, and 
chronic users of anticoagulants before surgery received enoxaparin at a dose 
of 40 mg/day for 21 days. For the other group, acetylsalicylic acid was pre-
scribed at a dose of 200 mg/day for 30 days. All patients had surgical risk as-
sessed by the American Anesthesiology Association classified as I or II, and 
underwent regional anesthesia, effective hydration, the same protocol of early 
postoperative rehabilitation, and the use of compression stockings. Drug cost 
analysis was performed based on the Brasíndice. To date, there are no publi-
cations in PubMed and Scielo on this subject regarding the Brazilian popula-
tion. Results: The need for blood transfusion in the enoxaparin group was 
higher and the overall complication and hemorrhagic rates were also signifi-
cantly higher (p < 0.010) in this group. Aspirin prescription costs 39 times 
less than enoxaparin. Conclusion: In patients without predisposing factors to 
thromboembolism and undergoing primary total hip arthroplasty, the mul-
timodal approach with acetylsalicylic acid seems to be effective, with low cost 
and a low rate of complications. 
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1. Introduction 

Total hip arthroplasty (THA) is one of the surgical procedures with a high suc-
cess rate in orthopedic surgery, eliminating pain and restoring hip function in 
osteoarthrosis cases [1]. It is a surgical procedure with a major impact on the 
natural history of degenerative hip arthritis, providing the patient with a marked 
and rapid improvement in function and quality of life, assessed by specific scores 
such as the Harris Hip Score and the SF-36 [2] [3]. 

However, a number of local and systemic complications may occur. Throm-
boembolic phenomena are one of the main systemic complications. The inci-
dence of deep vein thrombosis (DVT) may reach 15% in these patients, even 
with preventive measures and pulmonary thromboembolism (PE) occurs in 1% 
to 3% of cases, with up to 50% mortality [4]. Various alternatives have been 
proposed in search of the best method capable of reducing the incidence of 
DVT/PE, recognized as preventable events. The use of several anticoagulant 
agents such as warfarin, heparin and enoxaparin and an aggressive chemical 
prophylaxis were the standard of care for all patients during two decades asso-
ciated to the use of elastic compression stockings and early mobilization. More 
recently, oral drugs dabigatran and rivaroxaban were also introduced with the 
same purposes. Preventing symptomatic and/or fatal pulmonary thromboem-
bolism is the main objective of prophylaxis [5]. 

The guidelines of the American College of Chest Physicians (ACCP) which 
emphasized prophylaxis with potent anticoagulant agents, did not modify the 
rate of symptomatic or fatal pulmonary thromboembolism over more than a 
decade. In addition, they increased morbidity in the major orthopedic surgery 
setting, mainly related to hemorrhagic complications, thus motivating the search 
and the proposal for alternative protocols [6]. 

Several authors relate the use of anticoagulants to a higher rate of complica-
tions from excessive bleeding and infections, as well as the need for blood trans-
fusion [7] [8]. The constant search for the best method and/or most effective 
drug with less undesirable effects is the subject of intense debate over new alter-
natives which have been changing the traditionally accepted guidelines [9]. 
Prophylaxis based on a set of mechanical measures and on the use of aspirin in 
patients who do not present risk factors for developing DVT and PE, has been 
gaining increasing credibility, anchored in large studies with high scientific im-
pact, although there is still no consensus about the best chemical agent for 
thromboprophylaxis after THA [10]. 

In 2006, the American Academy of Orthopaedic Surgeons (AAOS) created a 
task force to define strategies for the prevention of thromboembolic phenomena 
in patients undergoing major orthopedic surgery. Since then, the understanding 
on the subject has been changing substantially [11]. 

Salvati et al. [12] emphasized the efficacy and safety of a multimodal approach 
using acetylsalicylic acid in patients with no predisposing factors to DVT/PE and 
who can be mobilized early. Intraoperative tactics are also recommended for the 
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reduction of femoral instrumentation time, combined with continuous irrigation 
and suction [13]. 

Johanson et al. [14] corroborate this paradigm shift as it provides the ortho-
pedic surgeon with a wider range of options and allows for the selection of less 
aggressive protocols. Thus, an equivalent level of efficacy and safety in the pre-
vention of thromboembolic events, combined with the reduction of the unde-
sirable effects of intensive anticoagulation is maintained [12]. 

The objective of the present study was to evaluate the efficacy and safety of the 
stratified multimodal approach using acetylsalicylic acid as chemoprophylaxis 
for DVT and PE in patients submitted to primary THA and to measure the in-
cidence of thromboembolism and complications in the sample studied. 

2. Material and Methods 

The study was submitted to the institution’s Research Ethics Committee under 
CAAE No. 13710914.6.0000.5133/opinion 779.089 and all the individuals se-
lected explicitly agreed to participate by means of a free and informed consent 
form. 

In a longitudinal retrospective clinical study, a cohort of 341 patients was 
analyzed. They had undergone primary or revision THA, for any diagnosis, be-
tween March 2008 and July 2016, were operated on by the same senior surgeon, 
using the lateral approach [15], in 3 general hospitals, one a teaching hospital. 
The mean hospital stay after surgery was 72 hours. Of these, 242 patients ful-
filled the criteria for inclusion in the study, that is, patients who had undergone 
total primary hip arthroplasty, with an ASA (American Society of Anesthesiolo-
gists) I or II surgical risk [16] and monitored for a period of 6 months. 

Among those excluded from the analysis were 48 patients who had undergone 
revision THA surgery, 17 patients with incomplete documentation, 25 individu-
als for whom a postoperative suction drain was used, and 9 patients with a body 
mass index (BMI) of 30 or higher. 

Blood transfusion of two units of packed red blood cells was indicated in cases 
with a hemoglobin level below 9 g/dl, collected 24 hours after the procedure. 

Individuals were divided into two groups: one group composed of patients 
with a personal history of DVT or PE, thrombophilia, hypercoagulability, and 
chronic anticoagulant users prior to surgery, who received enoxaparin at a dose 
of 40 mg day for 21 days, commencing 12 hours after the surgical procedure 
(Group I-56 individuals). For the rest, acetylsalicylic acid was administered at a 
dose of 200 mg/day for a period of 30 days, commencing 12 hours after the sur-
gical procedure (Group II-186 individuals). All were submitted to regional 
anesthesia, to effective hydration, to the same early postoperative rehabilitation 
protocol with mobilization in bed beginning in the sixth postoperative hour, to 
the use of elastic compression stockings, and intraoperative precautions to re-
duce the time of femoral instrumentation and extreme limb positions. 

The cost study of the drugs used, acetylsalicylic acid 200 mg for 30 days and 
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enoxaparin 40 mg for 21 days, was performed based on the mean consumer 
price published in the Brasíndice, December 2016 edition [17]. 

The data analysis was developed using the Statistical Package for the Social 
Sciences (SPSS), version 15.0 (Chicago, IL, USA). Incidence measurements were 
obtained for events after 180 days of follow-up. The quantitative variables were 
described in terms of means and standard deviations. 

In the bivariate analysis, the chi-square test was used for nominal variables, 
with Fischer’s correction when necessary, and crude odds ratios were obtained. 
Quantitative variables were analyzed via t-test for meeting the normal data dis-
tribution criterion. 

The logistic regression analysis sought to control the effect of confounding va-
riables and estimated the adjusted odds ratios, with model goodness-of-fit as-
sessed by the Hosmer and Lemeshow method. The significance level was 5%. 

The term “hemorrhagic complication” was used, encompassing hematomas 
and/or serohematic drainage from the wound for more than 5 days. 

3. Results 

Fifty-six individuals (23.10%) comprised group I with administration of enox-
aparin. 

One hundred and eighty-six individuals (76.09%) were included in group II 
and used acetylsalicylic acid (Table 1). 
 
Table 1. Demographic, diagnosis, and intervention variables, by drug used. 

Variables 

Enoxaparin Aspirin 

p-value Mean inc. 
(%) 

SD 
Mean inc. 

(%) 
SD 

No. of patients 23.10  76.09   

Mean age 68.79 10.12 57.87 11.94 0.110 

Male gender 35.70  57.50  0.030 

Type of prosthesis     0.714 

Hybrid 
Non-cemented 

Cemented 

62.50 
32.10 
5.40 

 
61.80 
29.60 
8.60 

  

Re-intervention 8.90  1.60  0.007 

Transfusion 25.00  5.40  <0.010 

Diagnosis     0.310 

Osteoarthrosis 
Osteonecrosis 

Dysplasia 
Metabolic disorders 

Legg-Perthes/epiphysolysis 
Ottopelvis 
Fractures 

66.10 
7.10 
7.10 
7.10 
0.00 
0.00 
12.50 

 

58.60 
18.30 
8.10 
3.80 
1.60 
1.10 
8.60 

  

Legend: Mean inc.—Meanincidence; SD—Standard Deviation. 
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Of the patients in group I, 35.70% were male and 64.30% female. In group II, 
57.50% were male and 42.50% were female, with a p-value = 0.030 (Figure 1). 
The description of the sample according to demographic, diagnosis, and inter-
vention characteristics is shown in Table 1. 

The mean age of patients in group I was 68.79 years (SD 10.12) and in group 
II was 57.87 years (SD 11.94), p-value = 0.110. The distribution is depicted in 
Figure 2. 

The mean age of the group that received injectable anticoagulant was higher 
than the group that was given acetylsalicylic acid (68.79 years and 57.87 years, 
respectively), although not statistically significant (p-value of 0.110). The female 
gender predominated in the enoxaparin group (p-value of 0.030) (Figure 2). 

Figure 3 shows the etiological diagnosis of the sample studied, and the distri-
bution by etiological diagnosis according to the drug used is shown in Table 1, 
with no significant difference between the groups. 

Regarding the type of implant used, 62.5% of the cases that used enoxaparin 
and 61.80% of those who used acetylsalicylic acid received a hybrid implant 
(cemented femoral stem). The non-cemented THA was used in 32.10% of the 
cases in group I and 29.60% in group II. Cemented prostheses were used in 
5.40% of the individuals in group I and 8.60% in group II (Table 1). 

The incidence of complications was higher for the enoxaparin group, with sta-
tistical significance (p-value < 0.001). The variables analyzed and the most fre-
quent types of complications are listed in Table 2, covering a period of 180 days 
of postoperative follow-up. 
 

 
Figure 1. Distribution of the gender of the patients analyzed by type of drug used. 
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Figure 2. Mean age of the patients analyzed by type of drug used. 

 

 
Figure 3. Distribution of the patients analyzed by etiological diagnosis. 
 

The multivariate analysis, for the occurrence of complications with enoxapa-
rin use, described in Table 3, showed statistical significance (p-value < 0.010) for 
the variables “any complication” and “hemorrhagic complication”. 

Re-interventions for any reason were necessary in 8.90% of the cases in group 
I (enoxaparin) and 1.60% of the cases in group II (acetylsalicylic acid), with a 
p-value = 0.007. 
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Table 2. Complications according to the drug used (180 days). 

Variables 
Drug used 

p-value 
Enoxaparin (%) Aspirin (%) 

Complication 23.2 5.9 <0.001 

Infection 1.8 2.2  

Neurapraxia 0.0 0.5  

Intra-operative fracture 1.8 1.1  

Post-operative drainage 3.6 1.5  

Hematoma 7.1 0.0  

Death 1.8 0.0  

Post-thrombotic syndrome 0.0 0.5  

Unconfirmed suspicion 3.6 0.5  

Deep vein thrombosis 1.8 0.0  

Pulmonary thromboembolism 1.8 0.0  

 
Table 3. Multivariate analysis* for the occurrence of selected complications and the use 
of enoxaparin. 

Variables OR CI (95%) p value 

Any complication 4.81 2.02 - 11.49 <0.010 

Thrombotic complication† 4.44 3.51 - 5.69 0.010 

Hemorrhagic complication‡ 6.44 2.70 - 15.36 <0.010 

Need for re-intervention 5.98 1.38 - 25.90 0.018 

Notes: *Controlled for gender, mean age, and type of prosthesis; †Deep vein thrombosis and pulmonary 
thromboembolism; ‡Hematoma, serous drainage, and need for transfusion. Legend: OR—Odds Ratio; 
CI—Confidence Interval. 

 
Blood transfusion was performed in 25.00% of the individuals in group I and 

5.40% in group II, with a p-value < 0.010 (Table 1). It was inferred that the use 
of enoxaparin represented an increased risk for blood transfusion and hemato-
ma/seroma formation and/or suspected infection. 

The incidence of DVT was 1.8% and PE was 1.8% in group I. No cases were 
registered in group II (Table 2). 

Suspected DVT not confirmed by venous Doppler was noted in 3.6% of the 
individuals in the enoxaparin group and 0.5% of the cases in the group that used 
acetylsalicylic acid. Post-thrombotic syndrome was identified in the 180-day fol-
low-up in 0.5% of those who received acetylsalicylic acid. 

The patients diagnosed with hip dysplasia had a higher need for blood trans-
fusion (38%) compared to the general rate (p < 0.0001). Such diagnosis therefore 
defined a possible risk factor for bleeding in the pre-operative period, a variable 
independent of the use of any of the drugs considered. 

The mean cost of acetylsalicylic acid 200 mg, used for the 30-day period, was 
R$26.04 (26.04 Brazilian Reals) and of enoxaparin 40 mg, for the 21-day period, 
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was R$1073.05 (1073.05 Brazilian Reals). 

4. Discussion 

The use of potent anticoagulants in the pre and post-operative periods of ortho-
pedic surgery has come under intense debate and is still a controversial issue. 
The increase in the risk of bleeding, blood transfusions, and clinical intercur-
rences are reported. On the other hand, the incidence of PE deaths has not 
changed over decades, even with the use of anticoagulants. The ACCP guidelines 
recommending potent anticoagulation tend to underestimate the risks of bleed-
ing and its consequences and, until recently, contraindicated the use of acetylsa-
licylic acid as a single-agent drug in thromboprophylaxis [18] [19] [20] [21] [22]. 

The high incidence of complications in patients submitted to the ACCP pro-
tocol for the prevention of DVT/PE motivated the AAOS to propose new guide-
lines more appropriate to the orthopedic surgery scenario and its specifics, with 
the objective of preventing symptomatic PE and reducing the prevalence of DVT 
and, at the same time, minimizing the undesirable complications associated with 
more aggressive anticoagulation [12]. 

Burnett et al. [23], in a series of 290 prospectively evaluated patients and fol-
lowing the guidelines of the ACCP in the use of enoxaparin, found 9% of serious 
complications, DVT in 3.8%, and nonfatal PE in 1.3%, associated with a high 
rate of readmissions and interventions, prolonged drainage from the surgical 
wound, and 3.4% of infections. They noted that a body mass index of 35 or 
higher is predictive of prolonged drainage from the wound, and that drainage of 
more than 7 days is predictive of readmission and reoperation. 

Various publications in the last ten years advocate careful selection of patients 
and less aggressive conduct in the prevention of DVT/PE, with the use of simple 
protocols, with low cost and with lower risks, yet effective in preventing such 
events [24]. 

Ogonda et al. [25] analyzed 11,459 individuals submitted to hip and knee 
arthroplasties, for whom acetylsalicylic acid was the primary agent for thrombo-
prophylaxis, and they support the individualized risk approach as part of a mul-
timodal strategy. They concluded that acetylsalicylic acidis safe as a thrombo-
prophylactic agent in arthroplasties and was not associated with an increased in-
cidence of DVT, PE, or death. The main causes of death were ischemic heart 
disease and respiratory disorders, with PE accounting for only 18% of the deaths, 
whose incidence in 90 postoperative days was 0.39%. The incidence of PE after 
THA was 0.6%, and 0.3% for DVT in their study. 

The use of the multimodal protocol for the prevention of DVT/PE with elastic 
compression stockings, early mobilization and ambulation, plus the administra-
tion of acetylsalicylic acid in the postoperative period, has proven to be effective 
and with a lower risk of bleeding, according to various authors [26]. To date 
there are no published studies on the topic, involving the Brazilian population, 
in the PubMed and Scielo databases. 
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Acetylsalicylic acid would even have effects in reducing the risk of arterial 
complications and on heterotopic ossification, being easy to administer and well 
tolerated by most patients. Its use is beneficial in the three elements of Virchow’s 
Triad (venous stasis, endothelial lesion, and hypercoagulation), with rates of 
2.5% for DVT, 0.6% for non-fatal PE and an absence of major bleeding events, as 
reported by González Della Valle et al. [27]. 

Salvati et al. [12] justify the multimodal approach owing to its lower rates of 
mortality, non-fatal PE and bleeding, forming an effective strategy with fewer 
complications when using an acetylsalicylic acid dose of 650 mg/day [18]. 

Other authors [28] recommend doses below 300 mg/day and, therefore, there 
is still no consensus regarding the most appropriate dose of acetylsalicylic acid. 

The choice of an acetylsalicylic acid dose of 200 mg/day in the present sample 
was due to the practicality of administration with the most commonly offered 
medication available in the Brazilian market, being defined by the average be-
tween the dosages proposed by different authors. 

In the present analysis, a homogeneity was observed between the two groups 
in most of the variables considered, and there were no significant differences in 
the demographic variables, in the diagnosis, and in the type of implant used, ex-
cept for the mean age of the acetylsalicylic acid group being lower than that of 
the group who received enoxaparin, and the predominance of the male gender in 
the acetylsalicylic acid group. 

The protocol was applied with no distinctions for the public network and pri-
vate clinic patients. 

The present study’s data analysis demonstrated a greater need for blood 
transfusion in patients undergoing anticoagulation with enoxaparin (p < 0.010) 
and a higher risk of bleeding associated with the presence of hematoma/seroma 
in the same group (OR 6.44; CI 2.70 - 15.36; p-value < 0.010), data in agreement 
with the literature researched. 

Some authors report that the greater volume of drainage from the surgical 
wound in the postoperative period was related to an increased risk of infection 
of 42% in patients submitted to THA and 29% in patients submitted to total 
knee arthroplasty (TKA) [29] [30]. In this series, statistical significance was not 
attained in relation to the prevalence of infection. However, the group receiving 
enoxaparin had a higher rate of reintervention (p-value = 0.007) and postopera-
tive drainage with OR 4.06 (0.56 - 29.41). 

In a study with 473 low-risk patients for the development of DVT/PE who 
underwent total knee arthroplasty and were treated with a multimodal protocol 
and acetylsalicylic acid, Callaghan et al. reported the non-occurrence of death 
and a very low cost to carry out the prevention of thromboembolic phenomena 
[31]. 

The only recorded death in the sample under analysis was due to a coronary 
event in the first 12 hours postoperatively. 

Adherence to treatment also seems to be associated with the cost of the drug. 
It is observed that this is one of the main reasons for not adhering to the pre-
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scribed medication use in the correct way and for the time required, especially 
among the most needy population attended by the Brazilian Unified Health Sys-
tem (SUS). The extremely high financial cost of enoxaparin (R$1073.05) com-
pared to acetylsalicylic acid (R$26.04), for the period of 21 and 30 days respec-
tively [17], clearly favors the option for using the latter [32]. 

Johanson et al. [14], in the guidelines recommended by the AAOS in 2009, af-
firm it is advisable to evaluate the risk not only of thromboembolic events, but 
also of postoperative bleeding, and that mechanical prophylactic measures with 
early mobilization are recommended to all individuals who undergo hip or knee 
arthroplasties, without distinctions. They also highlight the recommendations 
on drug selection for different groups of patients. For individuals with a normal 
risk for thromboembolism and/or a high risk for bleeding, the choice of aspirin 
is supported. For individuals with a high risk of thromboembolism and a normal 
level of risk for bleeding, low molecular weight heparin, or other more potent 
agents, also have an established role. 

It was also observed in this series that patients with a diagnosis of hip dyspla-
sia presented a higher risk of complications related to bleeding. 

It should be noted that the use of aspirin does not require periodic control of 
the International Normalized Ratio (INR), further reducing the secondary addi-
tional costs and facilitating the follow-up of cases. Likewise, the increasing 
number of younger-age-group individuals favors the use of less aggressive pro-
tocols for anticoagulation, combined even with the fact that most thromboem-
bolic events occur on the first three postoperative days [22]. 

Recent changes in the guidelines of both the AAOS and the ACCP converge in 
favor of aspirin use in the context of a multimodal approach in correctly selected 
patients. Bayley et al. [33], in a prospective study involving 7983 THAs, suggest 
aspirin as an appropriate thromboprophylactic agent as part of a multimodal re-
gimen, noting that pulmonary embolism is rare in this context and that potent 
anticoagulants have a higher rate of complications. 

While noting the limitations of the present study in relation to the sample 
size, the low incidence of complications combined with the low cost of the aspi-
rin administered for most cases (76.09%) may represent a relevant indication for 
the prophylaxis strategy of DVT/PE in the postoperative period of THA in the 
Brazilian population, especially in the low-income group attended by the Unified 
Health System (SUS). 

5. Conclusions 

Data analysis showed a higher overall rate of complications such as bleeding and 
hematoma/seroma formation, as well as in the indication of blood transfusion in 
patients submitted to prevention of thromboembolic events with enoxaparin 
compared to those who received aspirin, with statistical significance. The finan-
cial cost of the multimodal approach with aspirin proved exponentially lower 
than the use of enoxaparin. 

https://doi.org/10.4236/ojo.2018.812045


E. de Araújo Loures et al. 
 

 

DOI: 10.4236/ojo.2018.812045 439 Open Journal of Orthopedics 
 

Until further studies in a larger population, it is advisable to keep using with 
caution enoxaparin or other potent anticoagulants in selected individuals prone 
to develop DVT/PE in the THA postoperative. 

In patients without predisposing factors to thromboembolism and having 
undergone primary THA, the multimodal approach using acetylsalicylic acid 
was effective, low-cost, with a low complication rate and no increase in the inci-
dence of DVT/PE. 
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