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ABSTRACT 
 
Deep vein thrombosis (DVT) is a significant complication 
following orthopedic surgery. This review evaluates the 
comparative efficacy and safety of aspirin and 
enoxaparin for DVT prophylaxis in this patient 
population. A comprehensive literature search identified 
relevant randomized controlled trials (RCTs), 
retrospective studies, and systematic reviews with 

meta-analyses comparing these two medications. The 
findings regarding aspirin's efficacy compared to 
enoxaparin are mixed. While some studies suggest 
comparable effectiveness in preventing DVT, others 
indicate a potential advantage for enoxaparin. However, 
aspirin offers advantages in terms of ease of 
administration (oral medication), potentially lower 
bleeding risk, and potentially improved patient 
satisfaction and adherence. Drawing definitive 
conclusions is limited by heterogeneity among the 
included studies. Variations in patient populations, 
surgical procedures, and follow-up durations hinder a 
more conclusive comparison. Additionally, the potential 
for bias in some studies necessitates a cautious 
interpretation of the results. This review also has 
limitations, as it does not explicitly appraise the 
methodological quality of each included study. Despite 
these limitations, aspirin emerges as a potentially viable 
alternative, and perhaps even an excellent option, for 
DVT prophylaxis after orthopedic surgery in specific 
scenarios. However, limitations within the current 
evidence necessitate further research with standardized 
protocols and rigorous methodological evaluation. 
Individualized approaches that consider patient-specific 
risk factors and surgical procedures are crucial. If future 
research confirms aspirin's efficacy and safety profile, 
its ease of use and potential benefits could lead to it 
becoming a preferred option for DVT prophylaxis. 
 
Keywords: Aspirin, Enoxaparin, LMWH, Deep Vein 
Thrombosis, DVT,  Venous Thromboembolism, VTE, 
Orthopedic Surgery. 
 
 
Introduction & Background 
 
Orthopedic surgeries are common procedures 
performed across all age groups globally. In 2018, In 
the United States, there were 14,365,200 total 
operating room procedures performed during 9,605,500 
total inpatient states, 21 percent of all operating room 

procedures constituted musculoskeletal procedure [1]. 
Knee arthroplasty and hip replacement are among the 
top five OR procedures for adults aged 45 years and 
older [2]. Recent data indicates that in 2023, the United 
States performed approximately 766,000 hip 
replacements and 1.3 million knee replacements, 
representing increases of 3.8% and 5.1%, respectively, 
from the previous year. The fastest-growing segments 
of these procedures were revision knee procedures, 

which increased by 8.1% from 2021, and primary knee 
procedures, which increased by 5.0% to 1.08 million 
[3]. 
 
Postoperative deep vein thrombosis (DVT) presents a 
significant complication following major surgical 
procedures, particularly those involving the abdominal, 
pelvic, hip, or leg regions. Reduced mobility associated 
with the postoperative period can impede venous blood 
flow within these deep structures, creating a milieu 
conducive to thrombus formation. High-risk DVT can 
develop as early as 2–10 days postoperatively, with a 
potential window of vulnerability extending to 3 months 
[4]. The incidence of DVT after orthopedic surgery can 
vary depending on the type of surgery and whether 
preventive measures are taken. Without prophylaxis, up 
to 80% of patients may develop DVT after total hip 
arthroplasty (THA) or total knee arthroplasty (TKA). 
With prophylaxis, the incidence of DVT is estimated to 
be around 3% [5]. One study found a cumulative 
incidence of 2.22% in patients undergoing major 
orthopedic surgery, including knee arthroplasty, hip 
arthroplasty, and femur fracture repair [6 ]. Another 
study found that DVT rates were highest in TKR patients 
(58.1%), followed by HFS patients (42.0%), and then 
THR patients (25.6%) [7]. The annual incidence of DVT 
after major lower limb orthopedic surgeries is 70.67 per 
100,000 people, adjusted for age and gender [8]. 
However, the exact number of people affected by DVT 
is unknown. 
 
First-line deep vein thrombosis prophylaxis options 
include low-molecular-weight heparins (LMWHs) or 
Enoxaparin, a 4-enopyranosuronate sodium structure at 
the non-reducing end of the chain, prepared by 
depolymerization of the benzylic ester of porcine 
mucosal heparin. Enoxaparin is administered 
subcutaneously [9]. 
 
Aspirin, a well-known analgesic used in the treatment 
of mild to moderate pain, also has anti-inflammatory 
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and antipyretic properties. It acts as an inhibitor of 
cyclooxygenase, resulting in the inhibition of the 
biosynthesis of prostaglandins. Aspirin also inhibits 
platelet aggregation and is used in the prevention of 
arterial and venous thrombosis [10]. 
 
The management of venous thromboembolism (VTE) 
prophylaxis after elective orthopedic surgery remains a 
subject of ongoing investigation. While low-molecular-
weight heparin (LMWH) has been a mainstay of 
prophylaxis, recent studies suggest no clear superiority 
over aspirin for VTE prevention in fracture patients [11]. 
This raises the question of whether alternative options 
like Aspirin, with its advantages in terms of cost and 
ease of administration compared to injectable 
medications like Enoxaparin, might be equally effective 
for certain surgical procedures. 
 
Therefore, this literature review aims to compare the 

efficacy of Aspirin to Enoxaparin for DVT prevention 
after elective orthopedic surgery. 
 
RESULTS & DISCUSSION 
 
The effects of aspirin and LMWH enoxaparin on VTE 
prevention following major orthopedic procedures have 
been investigated, with conflicting results reported 
across multiple studies. To gain a comprehensive 
understanding of this topic, we conducted a thorough 
search in PubMed, Embase, Cochrane library, EBSCO, 
Gray Literature databases, and ClinicalTrial.Gov register 
using keywords such as "aspirin," "enoxaparin," "deep 
vein thrombosis," "orthopedic surgery," and "efficacy." 
The retrieved studies provide valuable insights into the 
comparative efficacy and potential mechanisms of 
action of these two thromboprophylactic agents in the 
context of major orthopedic procedures. 
In this review, we synthesize the key findings from six 
studies to elucidate the potential role of aspirin as an 
alternative to enoxaparin for the prevention of DVT 
following elective orthopedic surgeries. The reviewed 
literature suggests that while enoxaparin has long been 
the mainstay of VTE prophylaxis, aspirin may be a viable 
option that offers practical advantages in certain patient 
populations and surgical settings (Table 1). 
 
Table 1. Summary of Included Studies on Aspirin 
vs. Enoxaparin for DVT Prevention after Elective 
Orthopedic Surgery 
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Several investigations have explored the potential of 
aspirin as a viable alternative to enoxaparin, a 
commonly used low-molecular-weight heparin (LMWH). 
 
Haac et al. (2020) conducted a randomized controlled 
trial (RCT) involving 329 patients and found no 
significant difference in the incidence of 

thromboembolic events between enoxaparin and aspirin 
for thromboprophylaxis in fracture patients [12]. 
Notably, this study also reported a 9% patient 
preference for the oral administration of aspirin 
compared to enoxaparin injections, suggesting potential 
advantages in terms of patient comfort and adherence 
alongside comparable effectiveness [12]. 
 
Further research by  Zou et al. (2014) [16] employed a 
comparative approach to evaluate a broader spectrum 
of antithrombotic agents, including aspirin, LMWH, and 
rivaroxaban, for DVT prophylaxis following orthopedic 
procedures. The findings suggest that aspirin and LMWH 
may demonstrate comparable efficacy in preventing 
DVT, with aspirin potentially offering a lower risk of 
bleeding complications. Rivaroxaban, while effective in 
DVT prophylaxis, appeared to be associated with an 
increased risk of bleeding and wound complications. 
 
Supporting the potential role of aspirin, the 
retrospective review by Pretorius et al. (2020) [14] 
involving 1178 patients concluded that aspirin remains 
a relevant and potentially optimal pharmacological 
agent for preventing VTE after THA and TKA within the 
context of established guidelines. This study adds to the 



 

 

 

JIMGS 
Journal for International Medical Graduates 

Volume 09 (01) September 22nd, 2024 

A Systemic Review 

Journal for International Medical Graduates. 2024. 

growing body of evidence suggesting aspirin's efficacy 
in specific surgical contexts. 
 
Cortes-De la Fuente et al. (2021) [17] investigated the 
use of aspirin compared to enoxaparin for 
thromboprophylaxis in patients undergoing total knee 
arthroplasty. Their RCT demonstrated the safety and 
efficacy of aspirin, with low bleeding rates and outcomes 
comparable to enoxaparin. 
 
The application of aspirin in major extremity trauma has 
also been explored. The Major Extremity Trauma 
Research Consortium (METRC) conducted a significant 
RCT study, comparing the efficacy of aspirin versus 
enoxaparin for thromboprophylaxis in over 12,000 
patients with major extremity trauma. The findings of 
this study revealed that aspirin demonstrated non-
inferiority to enoxaparin in preventing death at the 90-
day mark, showcasing low incidences of DVT, PE, and 

mortality. Notably, enoxaparin exhibited a lower risk of 
DVT in this specific patient cohort, although this 
disparity did not reach statistical significance. 
Furthermore, the study highlighted no substantial 
differences between the two groups concerning rates of 
pulmonary embolism, bleeding events, or mortality. 
This large-scale RCT provides compelling evidence 
supporting aspirin as a potential non-inferior alternative 
to enoxaparin, despite a slightly higher but statistically 
insignificant risk of DVT [13]. 
 
It is crucial to acknowledge conflicting findings from 
another RCT conducted across 31 hospitals in Australia 
[15]. This study, involving over 12,000 patients, found 
that aspirin compared to enoxaparin resulted in a 
significantly higher rate of symptomatic DVT and joint-
related reoperations within 90 days. 
 
To comprehensively analyze the current knowledge 
base on aspirin as an alternative to enoxaparin for DVT 
prophylaxis after orthopedic surgery, this review 
incorporates findings from four systematic reviews and 
meta-analyses, and one literature review (Table 2). This 
multifaceted approach will allow us to gain a deeper 
understanding of the current evidence landscape and 
illuminate the potential role of aspirin in DVT 
prophylaxis after orthopedic procedures. 
 
Table 2. Comparison of Findings from Systematic 
Reviews and Meta-analyses on Aspirin vs. LMWH 
for VTE Prophylaxis after Orthopedic Surgeries 
 

 

 

 
 
The results regarding VTE risk were mixed. Núñez et al. 
(2023) [11], Singjie et al. (2022) [19], and Farey et al. 
(2014) [20] found no significant difference in VTE rates 
between aspirin and LMWH. However, Meng et al. 
(2023) [18] reported a significantly higher risk of VTE 
with aspirin compared to LMWH. Wei et al. (2023) [21] 
suggested a potential benefit for aspirin only when 
combined with mechanical prophylaxis. These 
inconsistencies highlight the need for further 
investigation into the efficacy of aspirin for VTE 
prevention, particularly considering the potential 
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influence of combined therapies with mechanical 
devices. 
 
Most studies, including those by Núñez et al. (2023) 
[11], Singjie et al. (2022) [19], and Farey et al. (2014 
[20]), reported no significant differences in bleeding 
events or wound complications between aspirin and 
LMWH. However, the quality of evidence in some cases 
was limited by potential bias, as acknowledged by Farey 
et al. (2014 [20]). More robust research is needed to 
definitively assess the safety profile of aspirin compared 
to LMWH. 
 
Clinical Implication 
 
The clinical implications of using aspirin as an 
alternative to LMWH for VTE prophylaxis after 
orthopedic surgery present a nuanced and multifaceted 
landscape. While the METRC study [13] indicates that 

aspirin may be non-inferior to LMWH in preventing 
adverse outcomes such as death, bleeding, and 
mortality, uncertainties persist. Patient preference for 
oral administration of aspirin over injectable LMWH adds 
a layer of consideration in the choice of prophylactic 
agent. Furthermore, the retrospective Cohort study by 
Pretorius et al., 2020, [14] underscores aspirin's 
continued relevance and potential efficacy in VTE 
prophylaxis following total hip and knee arthroplasty. 
 
On the other hand, concerns arise from studies like 
Meng et al. [18], which highlight a significantly higher 
risk of VTE associated with aspirin compared to LMWH, 
challenging the notion of aspirin's efficacy as a 
standalone prophylactic agent. The potential mitigation 
of DVT risk with aspirin when combined with mechanical 
devices, as suggested by Wei et al. [21], introduces a 
promising avenue for optimizing prophylactic strategies 
but underscores the need for further investigation into 
the most effective combination therapy approach. 
Additionally, limitations in the quality of evidence in 
studies such as Farey et al. underscore the necessity for 
more robust research methodologies to strengthen the 
evidence base. 
 
In navigating the complexities of aspirin versus LMWH 
for VTE prophylaxis after orthopedic surgery, an 
individualized approach emerges as paramount. 
Tailoring the choice between aspirin and LMWH to each 
patient's risk profile, the specific surgical context and 
the potential bleeding risk becomes essential in 
optimizing outcomes. Factors such as the patient's 
overall risk of VTE, the nature of the orthopedic 
procedure, and the patient's bleeding risk profile should 
inform the decision-making process. Furthermore, 
patient preferences regarding oral versus injectable 
administration play a significant role in determining the 
most suitable prophylactic agent. 
 
Strengths and Limitations of Review  
 
This literature review leverages a robust search strategy 
to comprehensively assess the current evidence on 
aspirin versus enoxaparin for DVT prophylaxis after 

orthopedic surgery. The review incorporates findings 
from various sources, including RCTs, retrospective 
studies, and systematic reviews with meta-analyses. 
This multifaceted approach offers a deeper 
understanding of the comparative efficacy and safety 
profiles of these two agents. The inclusion of summary 
tables for both RCTs and SRMA data further aids in 
visualizing and comparing key outcomes across studies. 
Notably, the review presents a balanced perspective by 
acknowledging both studies supporting and 
contradicting the use of aspirin as a viable alternative 
to enoxaparin. 
 
Despite its strengths, this review also acknowledges 
limitations within the included studies and the review 
process itself. One limitation lies in the heterogeneity of 
the included studies. Variations in patient populations, 
surgical procedures, and follow-up durations across 
studies make direct comparisons and definitive 

conclusions challenging. Additionally, the potential 
presence of bias in some studies, as identified by Farey 
et al. (2014), could influence the overall results. 
Furthermore, the review itself has limitations. While it 
incorporates a wide range of studies, it does not 
explicitly evaluate the methodological quality of each 
included study. A more critical appraisal of the studies' 
strengths and weaknesses would enhance the overall 
robustness of the review. Lastly, the discussion on the 
reasons behind conflicting results across studies is 
limited. Exploring potential explanations, such as 
dosage variations or patient population differences, 
could provide a more nuanced understanding of the 
current evidence. 
 
Future Research Directions  
 
Looking ahead, future research must focus on 
conducting well-designed, large-scale studies to 
definitively establish the role of aspirin in VTE 
prophylaxis after orthopedic surgery. Exploring optimal 
dosage regimens, investigating the benefits of 
combining aspirin with mechanical devices, and 
assessing the long-term safety profiles are critical areas 
for further exploration. The decision-making process 
between aspirin and LMWH remains intricate, requiring 
a delicate balance between potential benefits and risks, 
emphasizing the importance of personalized patient 
assessment and ongoing research endeavors to refine 
prophylactic strategies in orthopedic surgery settings. 
 
CONCLUSION 
 
This review provides a thorough examination of the 
comparative efficacy and safety of aspirin versus 
enoxaparin for the prevention of DVT following 
orthopedic surgery. The evidence derived from 
randomized controlled trials and meta-analyses 
presents a nuanced landscape, with findings that vary 
significantly. While some studies indicate that aspirin 
may offer comparable efficacy to enoxaparin, others 
suggest that enoxaparin retains a potential advantage 
in reducing DVT risk, particularly in certain surgical 
contexts. Aspirin's appeal lies in its oral administration, 
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which enhances patient comfort and adherence, 
alongside a potentially lower risk of bleeding 
complications. These factors position aspirin as a 
compelling option for DVT prophylaxis in selected 
patient populations. However, the heterogeneity of the 
included studies, along with the potential for bias, 
underscores the need for cautious interpretation of the 
findings. 
 
To advance the understanding of aspirin's role in DVT 
prevention, future research must prioritize rigorous, 
large-scale studies that standardize methodologies and 
explore optimal dosing regimens. Investigating the 
synergistic effects of combining aspirin with mechanical 
prophylaxis may also yield valuable insights. Ultimately, 
a personalized approach that considers individual 
patient risk profiles, surgical contexts, and preferences 
is essential for optimizing prophylactic strategies in 
orthopedic surgery. As the body of evidence continues 

to evolve, aspirin may emerge as a preferred alternative 
to enoxaparin, contingent upon further validation of its 
safety and efficacy in diverse clinical scenarios. 
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