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Abstract
Objective  The optimal agent for thromboprophylaxis following arthroscopic anterior cruciate ligament 
reconstruction (ACLR) remains unclear, particularly in patients with a low baseline risk for venous thromboembolism 
(VTE). This retrospective cohort study aims to compare the effectiveness and safety of aspirin versus low molecular 
weight heparins (LMWHs) in this specific patient population.

Methods  We analyzed data from patients who underwent ACLR between March 2016 and March 2021, focusing on 
those with a low risk for VTE. High-risk individuals, identified by factors such as cardiac disease, pulmonary disease, 
diabetes mellitus, previous VTE, inflammatory bowel disease, active cancer, and a BMI > 40, were excluded (n = 33). 
Our approach included a thorough review of medical charts, surgical reports, and pre-operative assessments, 
complemented by telephone follow-up conducted over a 3-month period by a single investigator. We assessed the 
incidence of symptomatic VTE, including deep vein thrombosis and pulmonary thromboembolism, as the primary 
outcome. The secondary outcomes included to complications related to the surgery and thromboprophylaxis. 
Statistical analysis included descriptive statistics, univariate logistic regression models, and calculations of incidence 
rates.

Result  In our study, 761 patients (761 knees) were included, with 458 (60.18%) receiving aspirin and 303 (39.82%) 
receiving LMWH. The two groups showed no significant differences in demographic factors except for age. The 
incidence of VTE was reported at 1.31% (10 individuals). Specifically, five patients in the aspirin group (1.09%) and five 
patients in the LMWH group (1.65%) developed a symptomatic VTE event (p = 0.53). Additionally, the two groups did 
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Background
Arthroscopic anterior cruciate ligament reconstruction 
(ACLR) is one of the most common orthopedic opera-
tions performed worldwide. In recent years, there has 
been an increase in the number of patients undergoing 
this surgery, particularly among women, those older than 
40 or younger than 20 [1]. One of the most concerning 
complications of this procedure is the development of 
venous thromboembolism (VTE), including deep vein 
thrombosis (DVT) and pulmonary embolism (PE), with 
studies reporting an incidence of 0.2 to 2.1% for symp-
tomatic deep venous thrombosis (DVT), and 0.4–2.87% 
for VTE [2–8]. In a prospective study, a cohort of 55 
patients who did not receive prophylaxis was observed. 
The study reported a significant incidence of asymptom-
atic DVT at 16.4% and PE at 7.3% following ACLR [9]. 

Historically, it was controversial whether to use chemo-
prophylaxis for VTE after ACLR [10]. While some studies 
suggest pharmacologic thromboprophylaxis for ACLR in 
patients with risk factors such as advanced age, tobacco 
use, oral contraceptive pills (OCP) use, and long duration 
of surgery [3, 6, 7, 10–15], prospective studies have found 
clinically important differences in the VTE rate when a 
routine thromboprophylaxis policy is followed [16, 17].

The recent International Consensus Meeting (ICM) 
supported the idea of not providing routine VTE prophy-
laxis after ACLR. However, it is important to note that no 
study with a high level of evidence has definitively advo-
cated against chemoprophylaxis [18]. In contrast, in a 
2022 expert panel, 38.8% of the panel members agreed on 
the need for routine chemoprophylaxis after ACLR [10]. 
Furthermore, two studies with levels of evidence one and 
two have suggested the superiority of chemoprophylaxis 
[16, 17].

There is no consensus on the optimal chemoprophy-
laxis regimen after ACLR, a point highlighted by the 
ICM [18]. Low-molecular-weight heparins (LMWH) 
have been found to be effective to prevent VTE following 
ACLR in patients with low bleeding risk [16, 17]. More 
recently, some studies have suggested the routine use of 
aspirin (ASA) after arthroscopic knee surgeries in general 
[10, 19–21].

To our knowledge, there are no studies specifically 
comparing ASA with LMHWs in patients undergoing 
ACLR, particularly in those considered at low risk for 
VTE. This study aims to address this gap in the literature 
by focusing on patients with a low baseline risk of VTE. 
The intention is to provide guidance to surgeons who 
routinely administer chemoprophylaxis post-ACLR.

Our primary objective is to compare the efficacy of 
LMWH and ASA in preventing symptomatic VTE fol-
lowing ACLR, with the hypothesis that LMWH would 
reduce the incidence of symptomatic VTE compared 
with ASA. Additionally, our secondary objective is to 
evaluate and compare the safety profiles of LMWH and 
ASA agents in these patients.

Materials and methods
This retrospective cohort study was conducted at two 
medical centers after obtaining approval from an ethics 
review board. Patients who underwent ACLR surgery 
between March 2016 and March 2021 at our institution 
by two fellowship-trained sports surgeons were identified 
using CD-9 code 204,920. This code was used to locate 
individuals who underwent ACLR surgery. Following 
the identification, a detailed review of medical records 
was conducted to confirm eligibility based on our inclu-
sion criteria: Having at least three months of follow-up 
(Attrition rate = 0%), and being aged between 18 and 45 
at the time of surgery. A total of 1022 patients were con-
firmed to meet these criteria and were included in the 
study. This process was the exclusive method for iden-
tifying potential study participants. Exclusion criteria 
included techniques other than autogenous hamstring 
tendon graft, patients with a high baseline risk for VTE 
determined by established criteria, those undergoing 
concomitant surgery in the ipsilateral knee or other sites 
of the body, and individuals who received chemoprophy-
laxis other than ASA or LMWH or none. The decision to 
exclude treatments other than ASA, LMWH was made to 
ensure a focused comparison between these two agents 
in our study on VTE prophylaxis following ACLR. This 
choice was intended to enhance clarity and specificity in 
our analysis. Including patients on alternative chemo-
prophylaxis could have introduced variability, potentially 

not significantly differ in terms of other complications, such as hemarthrosis or surgical site infection (p > 0.05). Logistic 
regression analysis revealed no statistically significant difference in VTE risk between the two groups.

Conclusion  This study, focusing on isolated ACLR in patients with a low baseline risk for venous thromboembolism, 
demonstrated that aspirin is equally effective as low molecular weight heparins for VTE prophylaxis following this 
surgery.

Level of Evidence  III
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confounding our results and diminishing the relevance of 
our findings to contemporary clinical practice. By exclu-
sively investigating ASA and LMWH, we aimed to offer 
precise insights into their comparative efficacy and safety, 
thereby bolstering the internal validity of our study. Con-
comitant surgeries introduce variables that could impact 
outcomes, including VTE, infection rate, postopera-
tive pain, and rehabilitation. By exclusively studying iso-
lated ACLR, we aimed to minimize confounding factors, 
enhancing the internal validity of our findings on the effi-
cacy and safety of aspirin versus low molecular weight 
heparins for VTE prophylaxis. This decision strength-
ens the clarity and applicability of our work to clinical 
practice.

The determination of high baseline risk for VTE was 
based on recognized factors, such as advanced age, obe-
sity, prior history of VTE, and comorbid conditions such 
as cardiac disease, pulmonary disease, Diabetes Mellitus 
(DM), Inflammatory Bowel Disease (IBD), active cancer, 
and BMI > 40, which have been consistently associated 
with an increased risk of VTE in the relevant medical 
literature [22]. These criteria were utilized to guide the 
exclusion of high-risk patients from the study in order to 
focus on individuals at low baseline risk for VTE.

One of the two surgeons routinely used ASA, except in 
high-risk patients, while the other preferred enoxaparin 
for VTE prophylaxis. High-risk patients under the care 
of the surgeon who preferred ASA had received LMWH 
and were consequently excluded. This exclusion was 
essential to minimize potential bias in the study.

Demographical data including age, gender, body mass 
index (BMI), in addition to the anticoagulant regimen, 
and relevant clinical findings at each follow-up visit were 
collected. Patients were typically followed at 2, 6, and 12 
weeks postoperatively, and the presence of symptomatic 
VTE was assessed clinically. Color Doppler ultrasound 
is a well-established, non-invasive method for detect-
ing DVT in the extremities, often considered a first-line 
diagnostic tool due to its safety and availability. However, 
its effectiveness in detecting PE is limited. On the other 
hand, Chest CT angiography is commonly employed for 
diagnosing PE, offering high sensitivity and specificity, 
making it the gold standard for PE diagnosis [23, 24]. 

In our study, we employed these diagnostic methods 
based on the patients’ clinical presentation. Color Dop-
pler ultrasound was primarily used to detect DVT in 
the lower extremities, while chest CT angiography was 
employed for diagnosing PE when clinically indicated.

The rehabilitation protocol was consistent across both 
groups and involved initial protected weight-bearing and 
range-of-motion exercises commencing the day after 
surgery. Patients progressed to gradual weight-bearing 
and maintained as-tolerated weight-bearing with two 
crutches for one month postoperatively. Subsequently, 

patients transitioned to walking without crutches with 
full weight bearing.

Telephone interviews were conducted over a 3-month 
time period by the same healthcare professional to ensure 
consistency in data collection. During the interview, 
the patient was systematically questioned about specific 
post-operative experiences. The questionnaire included 
inquiries regarding [25]:

 	• Calf or thigh pain (Yes/No).
 	• Calf or thigh swelling (Yes/No).
 	• Chest pain episodes (Yes/No).
 	• Shortness of breath episodes (Yes/No).
 	• Diagnosis of clot formation in either of the legs (Yes/

No).
 	• Diagnosis of lung embolism (Yes/No).
 	• Any bleeding from/around the wound requiring 

medical attention (Yes/No).
 	• Any abnormal bleeding in other areas of the body 

requiring medical attention (Yes/No).

Additionally, patients were asked about other compli-
cations, including wound discharge, wound infection, 
a history of irrigation and debridement (I&D) after the 
initial surgery, and deep knee infections. To ensure data 
accuracy, we cross-referenced subjective phone interview 
reports, with medical chart reviews. After interviews, 
we meticulously examined postoperative notes and fol-
low-up records. Positive findings were documented and 
compared with phone interview reports. This process 
confirmed the reliability of patient-reported outcomes. 
Discrepancies were resolved by prioritizing clinical docu-
mentation and further investigating discrepancies. This 
method ensured a comprehensive and accurate assess-
ment of postoperative complications, enhancing study 
validity.

The study population was divided into two groups 
based on the anticoagulant agent they received after the 
surgery, either ASA (100 mg per day, orally for 3 weeks) 
or LMWH (Enoxaparin, 40  mg per day, subcutaneously 
for 2 weeks), starting on the day after surgery. The data 
was extracted from our prospectively-collected data-
base and confirmed with phone-call interviews with the 
patients.

The primary objective of this study was to compare the 
rates of VTE between the groups. The secondary objec-
tives included assessing bleeding-related outcomes, such 
as hemarthrosis, and identifying the risk factors for VTE 
development after arthroscopic ACLR. Diagnostic crite-
ria for secondary outcomes were based on clinical evalu-
ation, including symptoms and signs like pain, swelling, 
and clinical assessment for hemarthrosis.

Furthermore, during the phone interviews, we posed 
subjective inquiries regarding the presence of wound 
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discharge, wound infection, the necessity for I&D, and 
deep joint infection. All this subjective data was cross-
referenced with the patients’ chart reviews.

Statistical analysis
Descriptive statistics were expressed as number (per-
centage) for categorical variables and mean (standard 
deviation (SD)), median (interquartile range (IQR)) for 
continuous variables. Demographic factors, the rate of 
VTE events and other complications were statistically 
compared between the groups.

Homogeneity among the two groups was evaluated 
using Chi-square or Fisher exact test for categorical 
variables and t-test or Wilcoxon rank-sum test (Mann-
Whitney test) for continuous variables. Binary logistic 
regression was performed to assess the effect of risk fac-
tors on the likelihood of developing VTE. Age, gender, 
BMI, and anticoagulant medication had four separate 
univariate models fitted for them, and because all of their 
P-values were greater than 0.2, we decided not to run a 
multivariate logistic regression model [26, 27]. Odds 
ratios, 95% confidence intervals, and p-values were pro-
vided for each model. A significance level of 0.05 was set 
for all analyses. The analyses were conducted using Stata 
software (StataCorp. 2019. Stata Statistical Software: 
Release 16. College Station, TX: StataCorp LLC).

Results
A total of 1,022 patients were identified, out of which 
1,005 patients were successfully contacted and completed 
the data forms and telephone interviews (98.33%). One 
hundred twenty-one patients were excluded due to con-
comitant surgery on the knee. Fifty-three patients were 
operated on using other techniques or with an allograft, 
in addition to twenty-five patients who had arbitrarily 
discontinued taking anticoagulants were excluded. Six-
teen patients of the surgeon who preferred ASA that 
were deemed high-risk had received LMWH and were 
also excluded. The demographic characteristics of the 
excluded patients closely resembled those of the included 
study cohort, with a predominant age range of 18 to 45 
years and a male majority.

This left us with 790 patients. Then, high-risk patients 
for VTE, including those with a history of cardiac disease 
(N = 9), pulmonary disease (N = 11), DM (N = 6), previous 
history of VTE (N = 1), IBD (N = 4), active cancer (N = 1), 
and BMI > 40 (N = 1) were excluded (Fig.  1). Finally, 761 
patients (761 knees) were included in the study (details 
shown in the appendix).

There were 458 (60.18%) and 303 (39.82%) patients in 
the ASA and LMWH groups, respectively. All patients 
had been followed for a minimum of three months post-
operatively. Table 1 summarizes the baseline characteris-
tics of the patients before the surgery. The age difference 

was significant, with a mean of 1.22 years between groups 
(Aspirin: 29.3 ± 8.4 years, LMWH: 30.5 ± 7.1 years, 
p = 0.04). No significant differences were observed in sex 
(p = 0.22), BMI (p = 0.80), smoking (p = 0.81), or cause of 
injury (p = 0.22). Table  2 describes the complications 
occurring within the three months of surgery in each of 
the groups, indicating no statistically significant differ-
ences in any of the items. In our study, VTE incidence, 
reported at 1.31% (10 individuals), was calculated per 
knee. This incidence was evenly distributed between 
the two treatment groups, with 5 patients (1.09%) in the 
Aspirin group and 5 patients (1.65%) in the Low Molecu-
lar Weight Heparin (LMWH) group, yielding a p-value of 
0.53. These findings were further verified during phone 
interviews, confirming the VTE events among patients.

Of note, only two of the DVTs in each group were prox-
imal to the knee. There was one case of symptomatic pul-
monary embolism in the aspirin group that was treated 
pharmacologically with complete clinical recovery. Only 
three of the patients who reported noticeable leg swelling 
in the postoperative period during the phone interview 
had not been assessed with Doppler ultrasound investi-
gation (0.39%) (2 in the ASA group and 1 in the LMWH 
group). Other patients reporting a positive answer to 
one of the 6 questions at the phone interview had been 
adequately assessed with Doppler ultrasound and/or 
chest CT angiography. (Table 3) Assuming all three unas-
sessed swellings were due to undiagnosed VTE, the fig-
ures would change to 1.52% and 1.98% for the ASA and 
LMWH groups, respectively, which was still a nonsignifi-
cant difference (p = 0.78).

Table  4 contains the findings of univariable (unad-
justed) logistic regression models evaluating the impact 
of anticoagulant regimen, age, BMI, and gender on the 
likelihood of VTE, none being found to be a significant 
factor. More detailed information of the patients and 
their complication profile has been provided in the sup-
plementary Tables 1 and 2.

Discussion
In this retrospective cohort study, our investigation 
into the efficacy and safety of ASA versus LMWH for 
VTE prophylaxis following ACLR revealed no statisti-
cally significant difference. The study did not reject the 
null hypothesis, demonstrating no variance in the inci-
dence of symptomatic VTE between the two groups. This 
lack of divergence in VTE rates was observed in 1.09% 
of patients who received ASA and 1.65% of those who 
received LMWH (p = 0.53), with an overall incidence of 
1.31% within three months post-ACLR. Furthermore, 
our study did not identify any specific risk factors asso-
ciated with the occurrence of VTE following ACLR in 
this group. Alongside this, we also observed no sig-
nificant differences between the two groups concerning 



Page 5 of 10Yazdi et al. BMC Musculoskeletal Disorders          (2024) 25:154 

various complications, including wound discharge, 
wound infection, the need for I&D, deep knee infection, 
swelling, and hemarthrosis. The absence of a significant 
difference suggests that both ASA and LMWH may be 
equally viable options for VTE prophylaxis in the post-
operative management of ACLR patients, especially in 
those with a low-risk profile. This equivalence offers cli-
nicians the flexibility to choose between these anticoagu-
lants based on patient-specific factors, such as tolerance 
and potential interactions with other medications, rather 
than efficacy in VTE prevention alone. For patients, this 

result implies that they might have more personalized 
prophylaxis options, potentially enhancing adherence 
to post-operative care plans and satisfaction with their 
treatment. However, our inability to detect significant 
differences between ASA and LMWH for VTE prophy-
laxis after ACLR may partially stem from the retrospec-
tive design’s limitations. The low incidence of VTE in 
our cohort, in addition to the initial exclusion of patients 
with known risk factors for VTE, constrained our abil-
ity to detect pinpoint further risk factors. This situa-
tion raises the risk of type II errors, suggesting that our 

Fig. 1  Flowchart of included patients
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study might not have been sufficiently powered to cap-
ture existing efficacy differences between the prophylaxis 
strategies. These insights underscore the need for future, 
well-designed prospective research to accurately evaluate 
these treatments.

Effectiveness, safety
In two articles with the highest level of evidence, che-
moprophylaxis demonstrated its superiority in VTE 

reduction. A meta-analysis of eight randomized studies, 
providing Level 1 evidence and involving 4,113 knees, 
revealed that LMWH significantly decreased the risk of 
VTE after ACLR compared to no prophylaxis (RR = 0.22, 
p = 0.01) without increasing the risk of major bleeding 
(RR = 1.80, p = 0.61) or hematoma formation [16]. Fur-
thermore, a randomized controlled trial demonstrated 
that extended-duration post-discharge thromboprophy-
laxis with enoxaparin, administered in an outpatient set-
ting, significantly reduced the incidence of DVT in ACL 
surgery patients, compared with enoxaparin limited to 
in-hospital thromboprophylaxis, without increasing 
major or minor bleeding [17]. While there is substan-
tial evidence supporting the safety of a no-prophylaxis 
policy after simple knee arthroscopy procedures in 
low-risk patients, the role of thromboprophylaxis after 
ACLR is more strongly emphasized than in simple knee 
arthroscopy [10, 16, 17, 28, 29]. However, it is essential to 
acknowledge that significant debate and controversy per-
sist in this area, and there is limited evidence regarding 
the relative effectiveness of various anticoagulants in this 
specific clinical scenario [30].

Our analysis demonstrates that various other compli-
cations, including wound discharge, wound infection, 
the need for I&D, deep knee infection, as well as swelling 
and hemarthrosis, do not exhibit significant differences 
between the two groups. These findings align with prior 
research [16, 17, 31, 32]. However, owing to the absence 
of a control group, our study refrains from offering spe-
cific recommendations concerning the safety or effective-
ness of routine thromboprophylaxis usage.

Table 1  Baseline characteristics of the patients of the two 
groups

Aspirin LMWH P-value
Treatment 458 (60.2%) 303 (39.8%)
Sex Male 401 (87.5%) 274 (90.4%) 0.22
Age(y) 29.3 ± 8.4 30.5 ± 7.1 0.04
BMI(Kg/m2) 25.1 ± 3.6 25.4 ± 3.7 0.80
Smoking Yes 50 (10.9%) 31 (10.2%) 0.81
Injury Cause Sport 416 (90.8%) 264 (87.1%) 0.22

Falling 27 (5.9%) 23 (7.6%)
Accident 13 (2.8%) 11 (3.6%)
Direct Trauma 2 (0.4%) 5 (1.6%)

Categorical- and Continuous variables are presented in number (percent) 
and mean ± standard deviation formats, respectively. y: years, Kg: weight in 
kilograms, m: height in meters.

Table 2  Complication profile
Aspirin LMWH P-value

Treatment 458 (60.2%) 303 
(39.8%)

VTE DVT 3 (0.6%) 4 (1.3%) 0.72
PTE 1 (0.2%) 0
Both 1 (0.2%) 1 (0.3%)
Total 5 (1.1%) 5 (1.6%) 0.53

Other 
Complications

Wound Discharge 22 (4.8%) 15 (4.9%) 0.97
Wound Infection 14 (3.1%) 7 (2.3%) 0.65
Need for I&D 5 (1.1%) 6 (2.0%) 0.36
Deep Knee 
Infection

4 (0.9%) 5 (1.6%) 0.49

Swelling & 
Hemarthrosis

19 (4.1%) 11 (3.6%) 0.85

VTE: venous thromboembolism, PTE: pulmonary thromboembolism, I&D: 
irrigation & debridement

Events are presented as numbers (percentages)

Table 3  Questions asked via telephone and proportion of positive responses
Question Answer ASA group

458 (60.2%)
LMWH group
303 (39.8%)

Did you experience any calf or thigh pain after surgery? Yes 67 (14.6%) 30 (9.9%)
Did you experience any calf or thigh swelling after surgery? Yes 41 (9.0%) 25 (8.3%)
Did you experience any chest pain episodes after surgery? Yes 2 (0.4%) 1 (0.3%)
Did you experience any shortness of breath episodes after surgery? Yes 2 (0.4%) 1 (0.3%)
Were you diagnosed with clot formation in either of your legs after surgery? Yes 4 (0.9%) 5 (1.6%)
Were you diagnosed with lung embolism after surgery? Yes 2 (0.4%) 1 (0.3%)
Did you have any bleeding from/around the wound requiring medical attention after surgery? Yes 19 (4.1%) 11 (3.6%)
Did you have any abnormal bleeding in other areas of the body requiring medical attention after surgery? Yes 0 (0%) 0 (0%)

Table 4  Univariate Logistic Regression Modeling for risk factors 
of VTE Development

OR (CI %) P-value
Age 0.99 (0.9–1.1) 0.85
BMI 1.0 (0.9–1.2) 0.80
Sex Male Ref. 0.90

Female 0.9 (0.1–7.0)
Anticoagulant ASA Ref. 0.51

LMWHs 1.5 (0.4–5.3)
n: number, %: Percentage, OR: odds ratio, CI: confidence interval, Ref: reference
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Furthermore, inflammatory biomarkers like neutro-
phil-lymphocyte ratio, CRP, IL-6, and D-dimer, associ-
ated with elevated cardiovascular risk and mortality in 
various conditions, may influence antithrombotic ther-
apy outcomes by affecting platelet function and the bal-
ance between bleeding and thrombosis [33–39]. Despite 
their potential implications, the clinical application and 
significance of these biomarkers in the context of ACLR 
and chemoprophylaxis remain underexplored, necessi-
tating further research to elucidate their role and impact.

Previous studies, what are their findings?
A comparison of our results with prior studies pro-
vides valuable context. A study by Schmitz et al., which 
encompassed 26,014 ACLR cases with various throm-
boprophylaxis regimens, reported a symptomatic VTE 
incidence of 0.4%, but it did not analyze the correlation 
between thromboprophylaxis type and VTE incidence 
[6]. Similarly, McIntire et al. investigated 1,233 patients 
post-ACLR, with 821 receiving no chemoprophylaxis and 
412 receiving aspirin (325  mg/day). In their study, only 
0.8% of patients developed symptomatic DVT, with no 
significant difference observed between the group receiv-
ing chemoprophylaxis and the one without (p = 0.91) [40]. 
However, this study did not exclude individuals undergo-
ing concurrent surgical procedures or revision surgeries, 
factors known to prolong surgery duration and elevate 
VTE risk, potentially influencing outcomes. Our study, 
in contrast, specifically excluded such cases to maintain 
a truly low-risk cohort. In a separate study, a 0% inci-
dence of VTE was reported in low-risk patients follow-
ing knee arthroscopy, which included ACLR cases, with 
some individuals receiving aspirin prophylaxis. However, 
the absence of observed VTE events in this study might 
be attributed to its small sample size of 170. Further-
more, the inclusion of elderly participants, such as those 
aged 75 years, challenges the characterization of the 
study cohort as uniformly low risk [19]. Consequently, 
our documented VTE incidence of 1.31% provides valu-
able insights into the VTE risk among a specific low-risk 
ACLR population, thereby filling an important gap in the 
existing literature.

However, several studies emphasize the importance 
of chemoprophylaxis in high-risk groups. Gaskill et al., 
after examining 16,558 ACLR cases, reported an overall 
VTE risk of 0.52%, with an elevated VTE risk identified 
in patients who smoked, were of advanced age, used anti-
coagulants, or underwent concurrent procedures such 
as high tibial osteotomy or posterior collateral ligament 
reconstruction [3]. Bokshan et al., who analyzed 9,146 
individuals following ACLR, found a DVT incidence of 
0.5% and identified age over 30 years, concurrent high 
tibial osteotomy or microfracture, and wound infection as 
risk factors for VTE, advocating for thromboprophylaxis 

in these subgroups [5]. Additionally, a systematic review 
by Janssen et al. in 2016 reported a DVT incidence of 
9.7% after ACLR without thromboprophylaxis, with 2.1% 
being symptomatic. Their recommendation was to pro-
vide thromboprophylaxis treatment for ACLR patients 
with a moderate to high risk of VTE [4]. While the rate of 
VTE was relatively low in our study and in other similar 
studies, its significant clinical importance should not be 
underestimated.

Various recommendations
In the most recent ICM, while the consensus discouraged 
the use of chemical prophylaxis after ACLR, it is essential 
to note that the level of recommendation for this prac-
tice remains at a low to moderate level. The ICM also 
highlighted the uncertainty surrounding the compara-
tive safety and effectiveness of different pharmacologic 
agents, thus indicating the need for individualized risk 
stratification based on factors such as medical comor-
bidities, weight-bearing status, and immobilization when 
considering pharmacologic thromboprophylaxis for 
patients undergoing ACLR [18]. 

Conversely, as noted in the recent ICM, there exist var-
ied recommendations for thromboprophylaxis follow-
ing arthroscopic knee surgery across different countries 
[18]. For instance, the French Society of Anesthesiology 
and Intensive Care advocates for pharmacologic pro-
phylaxis post-arthroscopic knee surgery [20]. Routine 
thromboprophylaxis involving anticoagulants is com-
monly practiced by most surgeons in Germany for out-
patient arthroscopic knee procedures [21]. Furthermore, 
insights from a recent expert panel, comprising repre-
sentatives from diverse countries, indicated that approxi-
mately one-third of the panel supported prophylaxis in 
single ligament reconstruction procedures [10]. In stud-
ies with the highest level of evidence, chemoprophylaxis 
has exhibited superiority in reducing VTE. To our knowl-
edge, not many high-level evidence studies have discour-
aged routine thromboprophylaxis after ACLR. Therefore, 
establishing definitive recommendations, whether in 
favor of or against its routine use, presents a challenge. 
The divergent opinions could explain the differing global 
recommendations for thromboprophylaxis across various 
medical centers and countries.

Our study cannot make a recommendation for or 
against the use of chemoprophylaxis in this specific 
patient group, as we did not have a control group of no-
thromboprophylaxis. However, it offers valuable insights 
for surgeons who use chemoprophylaxis in this specific 
patient population. It serves as evidence that, within 
this population, complications and the effectiveness in 
preventing VTE may be comparable between these two 
drugs.
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Need for further studies
It is important to acknowledge that retrospective stud-
ies on thromboprophylaxis after arthroscopic ACLR may 
exhibit a high selection bias, as patients at a higher risk 
of VTE were more likely to receive anticoagulant agents. 
Consequently, this potential type II error may lead to an 
underestimation of the effect of thromboprophylaxis. 
Therefore, future prospective and randomized studies are 
essential to provide more reliable evidence about effec-
tiveness, safety and necessity.

Strengths of the study
Our study adds new information on the optimal prophy-
lactic regimen in ACLR patients, as there are no com-
parative studies on LMWH with aspirin and the available 
RCTs support routine chemical thromboprophylaxis [10, 
19–21]. However, it has a small sample size and only 10 
events, which limits our ability to compare effectiveness 
or identify risk factors with confidence. We acknowledge 
this as a major limitation and suggest further studies with 
larger samples. Our study also has minimal selection bias 
in terms of baseline risk for VTE development, as the 
baseline demographic parameters were similar between 
the groups, except for a small difference in mean age 
(29.27 ± 8.40 vs. 30.49 ± 7.12, for ASA vs. LMWH groups, 
respectively).

While the difference in mean age between groups was 
statistically significant, a difference of 1.2 years is unlikely 
to have a clinically significant effect on the rate of VTE 
[9].

Limitations of the study
The study’s retrospective design introduces potential 
data inaccuracies and lacks a sample size calculation or 
systematic follow-up for all patients. Specifically, the 
patients’ comorbidities at the time of surgery were not 
always fully documented in the charts and were there-
fore reassessed through phone call interviews. This might 
have caused some inaccuracies due to recall bias. How-
ever, the findings regarding the main outcome of the 
study, VTE events, were more reliable, since the recorded 
data closely matched the phone interview findings. The 
study’s focus on leg swelling and pain as indicators of 
symptomatic DVT might not have encompassed all DVT 
symptoms, limiting a comprehensive understanding. 
Relying on yes/no responses for these symptoms lacks 
specificity, making it challenging to distinguish postop-
erative manifestations from potential signs of thrombo-
sis. However, leg pain and swelling are the most sensitive 
symptoms of DVT [41–43]. Likewise, the inquiry into 
the presence of noticeable leg swelling was one of the 
patient-reported questions. Given the subjective nature 
of this sensation, its accuracy might have been limited.

Also, the lack of access to some data such as the length 
of surgery might have hidden some potential sources of 
bias. Due to the specificity of our research question and 
population of interest, our findings are not generaliz-
able to all patients undergoing ACLR. This includes other 
graft types, ethnicities, and high-risk patients for VTE. 
Previous studies have not shown significant differences 
in VTE tendency between Middle Eastern and white eth-
nicities, but further research is needed to confirm this 
[44]. The fact that each group of patients was operated 
by a different surgeon could have introduced some selec-
tion bias. However, both surgeons used a similar surgi-
cal technique and postoperative protocol. Also, the lack 
of knee function assessments in our study represents a 
limitation.

Conclusion
This study on isolated anterior cruciate ligament recon-
struction in patients with a low baseline risk for venous 
thromboembolism showed that aspirin is as effective 
as low molecular weight heparins for VTE prophylaxis 
after this surgery. Thus, ASA, an affordable, accessible, 
and simpler-to-use agent compared to LMWH, could 
be safely used for low-risk ACLR patients. A prospective 
study to compare ASA, LMWH and no-prophylaxis is 
warranted to confirm the findings and also the necessity 
of VTE prophylaxis after ACLR in low-risk patients.
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