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Abstract

Background and Objectives: Anterior cruciate ligament reconstruction (ACLR) is a very
common procedure in young, active individuals. One of the rarest, but potentially life-
threatening complications is symptomatic venous thromboembolism (VTE). Despite that,
international guidelines offer conflicting advice on routine thromboprophylaxis. This
review aims to summarize key international recommendations to support clinical decision-
making. Materials and Methods: The role of thromboprophylaxis after ACL reconstruction
remains controversial. Rather than performing a systematic review, relevant documents
were identified from official publications, consensus statements, and registry-based rec-
ommendations issued by recognized orthopaedic and thrombosis-related organizations.
Documents were included if they represented formal guidelines, consensus statements,
or national/registry-based recommendations with direct clinical relevance to ACLR and
thromboprophylaxis, and if they reflected contemporary practice across different healthcare
systems. Recommendations from CHEST, NICE, BOA/BASK/BOSTAA, AAOS, ICM-VTE,
ICS, SFAR, HAOST, and the Swedish Knee Ligament Registry were included. These were
analyzed with respect to indications for pharmacological and mechanical prophylaxis, as
well as risk stratification strategies. Results: This narrative review identified nine major
international guidelines addressing thromboprophylaxis in ACLR. Most guidelines, in-
cluding CHEST and NICE, advise against routine anticoagulation for low-risk patients,
reserving it for those with specific risk factors. BOA recommends prophylaxis only when
multiple comorbidities are present. The Swedish registry indicates that anticoagulation
is primarily used in patients with prior VTE or oral contraceptive use. While ICM-VTE
supports the use of aspirin or LMWH in high-risk cases, SFAR stands out by recommend-
ing routine LMWH for all patients. HAOST emphasizes early mobilization and selective
prophylaxis, including aspirin for low-risk groups. Conclusions: Current evidence does
not support universal thromboprophylaxis following ACLR. A risk-stratified approach is
recommended, with mechanical measures or aspirin for low-to-moderate-risk patients and
LMWH or DOACs for high-risk individuals. Future research may focus on genetic and
patient-specific factors to better explain existing heterogeneity.
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stratification; arthroscopy; orthopaedic trauma; clinical decision-making

Medicina 2026, 62, 1315 https://doi.org/10.3390/medicina62071315

https://crossmark.crossref.org/dialog?doi=10.3390/medicina62071315&domain=pdf&date_stamp=2026-07-08
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/medicina
https://www.mdpi.com
https://orcid.org/0000-0001-8820-3424
https://orcid.org/0000-0002-1682-662X
https://orcid.org/0000-0002-8599-9604
https://orcid.org/0000-0002-4014-889X
https://orcid.org/0000-0002-0736-8794
https://doi.org/10.3390/medicina62071315


Medicina 2026, 62, 1315 2 of 10

1. Introduction
Venous thromboembolism (VTE), including deep vein thrombosis (DVT) and pul-

monary embolism (PE), remains one of the most important causes of morbidity and mor-
tality in orthopaedics [1]. Thromboprophylaxis is essential for perioperative care in high-
risk populations, mainly in patients undergoing total hip or knee arthroplasty, where the
use of pharmacologic and mechanical strategies has efficacy in decreasing VTE-related
complications [2].

Anterior cruciate ligament reconstruction (ACLR) is one of the most commonly per-
formed procedures in arthroscopic surgery, with more than 100,000 procedures performed
annually in the United States, and is typically undertaken following acute trauma in young,
physically active individuals, often in combination with postoperative weight-bearing
restrictions, brace immobilization, and structured rehabilitation protocols [1]. These charac-
teristics introduce a distinct thromboembolic risk profile that cannot be directly extrapolated
from data derived from simple diagnostic knee arthroscopy [2]. The venous thromboem-
bolism (VTE) rate after ACLR is low in the general population (0.3–1.1%), but higher among
subgroups with risk factors, such as a prior history of VTE, known thrombophilia, obesity,
prolonged immobilization, estrogen use, advanced age (>60 years), and comorbidities [3,4].
Furthermore, the use of a tourniquet, graft harvesting, and concomitant procedures such as
meniscal repair may prolong operative time and postoperative immobility, contributing
to endothelial injury and venous stasis [1,2]. As a result, ACLR occupies a “grey zone”
between low-risk arthroscopic procedures and major lower-limb orthopedic surgery with
regard to venous thromboembolism risk.

Even today, the role of thromboprophylaxis in arthroscopic procedures—and specifi-
cally in ACLR—remains controversial. The main challenge is the balancing of low risk of
VTE against the complications of anticoagulant use, particularly postoperative bleeding
and arthrofibrosis [5]. The existing international guidelines differ in philosophy, levels of
evidence, and strength of recommendations. Some of them advocate routine prophylaxis
for all patients undergoing ACLR; others recommend a risk-stratified approach for those
with established predisposing factors such as prior VTE, thrombophilia, prolonged immo-
bilization, obesity, or estrogen therapy [6,7]. Pharmacologic prophylaxis has been linked to
an increased incidence of arthrofibrosis and the need for manipulation under anesthesia
(MUA) or lysis of adhesions (LOA), especially in young and active patients [8].

In this context, the absence of uniform international recommendations regarding
thromboprophylaxis after ACLR reflects the ongoing controversy between preventing
rare thromboembolic events and avoiding overtreatment. A trauma-specific, risk-adapted
approach appears increasingly relevant, emphasizing individualized assessment rather
than routine anticoagulation.

The aim of this narrative review is to summarize and compare the recommendations of
selected international guidelines and consensus statements regarding thromboprophylaxis
following ACLR, and to discuss the clinical implications for risk-based patient management.
Furthermore, it seeks to address the clinical question of whether routine pharmacological
thromboprophylaxis should be administered in patients undergoing ACLR following
traumatic ACL injury.

2. Materials and Methods
This study was conducted as a narrative review of international guidelines and consen-

sus statements addressing thromboprophylaxis following ACLR. Documents were selected
based on clinical relevance, representation of contemporary practice, and inclusion of
formal guideline or consensus recommendations from recognized organizations.
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Our aim was not to perform a systematic quantitative synthesis, but to provide a
structured overview of current recommendations across different healthcare systems and
official registries. The included documents were selected based on their clinical relevance
and representation of contemporary practice.

All documents were narratively analyzed with regard to recommendations for routine
thromboprophylaxis, indications for pharmacological prophylaxis, suggested agents and
duration, and the use of risk-stratification strategies.

Additional key observational studies and systematic reviews were considered to provide
clinical context regarding thromboembolic risk and complications such as arthrofibrosis.

3. Results
Comparative analysis of nine documents—comprising formal guidelines, consen-

sus statements, and national or registry-based recommendations—revealed significant
heterogeneity in thromboprophylaxis strategies following ACLR.

Specifically, the reviewed documents were categorized as follows:

- Formal guidelines: the American College of Chest Physicians (CHEST) [1,9], the
National Institute for Health and Care Excellence (NICE) [6], the American Academy
of Orthopaedic Surgeons (AAOS) [7,10], and the Société Française d’Anesthésie et de
Réanimation (SFAR) [11].

- Consensus statements: the International Consensus Meeting on Venous Thromboem-
bolism: Sports (ICM-VTE: Sports) [12], the International Consensus Statement on
Venous Thromboembolism (ICS) [13], and the British Orthopaedic Association in
collaboration with the British Association for Surgery of the Knee and BOSTAA
(BOA/BASK/BOSTAA) [14].

- National or registry-based recommendations: the Hellenic Association of Orthopaedic
Surgery and Traumatology (HAOST) [15] and data from the Swedish Knee Ligament
Registry [16].

A consistent finding across several formal guidelines and consensus statements is
that ACLR is generally considered a low-risk procedure for VTE in otherwise healthy and
mobile individuals [9,12–14]. Consequently, routine pharmacological thromboprophylaxis
is not recommended, and a risk-stratified approach is favored [6,9,12,14].

This position is supported by CHEST, NICE, BOA/BASK in collaboration with the
UK Haemophilia Centre Doctors’ Organisation (UKHCDO), ICS, and ICM-VTE [6,9,12–14].
These documents emphasize that thromboprophylaxis should be reserved for patients
with additional risk factors, such as prior VTE, thrombophilia, prolonged immobilization,
obesity, or hormonal therapy use [9,12,14].

Risk stratification tools, such as the Caprini score, are frequently recommended to
guide decision-making, particularly by BOA/BASK [14,17]. Early mobilization is consis-
tently highlighted as a key preventive measure across these recommendations [9,13,14].

Some variations exist within this group. NICE suggests considering thromboprophy-
laxis in procedures lasting more than 90 min or in the presence of additional risk factors [6].
The ICS recommends pharmacological prophylaxis or mechanical methods such as inter-
mittent pneumatic compression (IPC) in more complex procedures, including ligament
reconstruction [18]. The ICM-VTE consensus further supports the use of LMWH, aspirin, or
DOACs in selected high-risk patients, based on moderate- to low-quality evidence, without
a clear difference in bleeding risk among agents [12].

In contrast, the SFAR has maintained, since 2011, LMWH prophylaxis for at least
10 days after ACL reconstruction for all patients, regardless of risk profile [11]. This recom-
mendation lacks detailed risk stratification, and it is not supported by studies comparing
efficacy against complication rates. Other French professional societies, such as the French
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Orthopaedic Society (Société Française d’Orthopédie), have expressed reservations about
this routine approach [11]. The AAOS, in its 2022 Clinical Practice Guideline (CPG) for
ACL injury management, does not report a specific recommendation regarding throm-
boprophylaxis following reconstruction [7]. Although postoperative complications are
discussed, the guideline does not provide clear advice about using LMWH or DOAC [7].
This absence of guidelines reflects limited supporting evidence rather than disagreements
against prophylaxis. The AAOS emphasizes early mobilization and functional recovery,
leaving the decision for anticoagulant use to the physician, based on individualized risk–
benefit assessment.

Finally, HAOST, in its 2009 guidelines on the prevention of venous thromboembolism
in orthopaedics, reports that studies of knee arthroscopy without thromboprophylaxis
demonstrated a VTE incidence ranging from 5% to 9%, with above-knee DVT rates between
0.7% and 3% [15]. The risk of VTE is higher in therapeutic procedures, such as ACLR,
compared with simple diagnostic arthroscopy, due to increased procedural complexity,
longer operative time, postoperative immobilization, and the use of a tourniquet [15].

HAOST does not recommend routine pharmacological thromboprophylaxis but em-
phasizes early and frequent mobilization. In patients with additional risk factors or under-
going more complex arthroscopic procedures, the use of LMWH or mechanical prophylaxis
(in cases where LMWH is contraindicated) is recommended until full mobilization is
achieved [15].

4. Discussion
International guidelines demonstrate a lack of universal consensus regarding thrombo-

prophylaxis following anterior cruciate ligament reconstruction (ACLR) [6,9,12–14]. Most
guidelines—including those from the American College of Chest Physicians (CHEST), the
National Institute for Health and Care Excellence (NICE), the British Orthopaedic Associa-
tion (BOA), the International Consensus Meeting on VTE (ICM-VTE), and the International
Consensus Statement (ICS)—do not suggest routine pharmacological thromboprophylaxis
and emphasize the importance of individualized risk stratification [6,9,12–14].

In contrast, other organizations, such as the American Academy of Orthopaedic
Surgeons (AAOS) and the Hellenic Association of Orthopaedic Surgery and Traumatology
(HAOST), provide limited or inconclusive recommendations, reflecting the lack of high-
quality evidence in this field [7,15]. The Société Française d’Anesthésie et de Réanimation
(SFAR) represents a notable exception, as it recommends routine administration of low-
molecular-weight heparin (LMWH) for at least 10 days following ACL reconstruction,
regardless of patient risk profile [11].

An important limitation of the current guideline landscape is the quality of the under-
lying evidence. Many recommendations are derived from expert consensus, extrapolation
from broader orthopaedic populations, or studies including heterogeneous arthroscopic
procedures rather than ACL reconstruction specifically. Consequently, the strength of
evidence supporting many recommendations remains limited, highlighting the need for
ACL-specific prospective studies and randomized controlled trials.

A key factor underlying this lack of consensus might be the delicate balance between
preventing rare thromboembolic events and avoiding complications that may compro-
mise postoperative recovery. Arthrofibrosis represents one of the most clinically relevant
complications following ACL reconstruction, as it directly affects range of motion, reha-
bilitation progress, and long-term functional outcomes [8]. Several observational studies
have reported an association between pharmacologic thromboprophylaxis and postop-
erative stiffness, manipulation under anesthesia, or lysis of adhesions following ACL
reconstruction. However, the currently available evidence is predominantly retrospective
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and observational, and residual confounding cannot be excluded. Therefore, a definitive
causal relationship has not yet been established [8]. Consequently, the potential bene-
fit of reducing VTE incidence must be carefully weighed against the risk of impairing
knee function, particularly in young and athletic populations where optimal recovery
is paramount.

Brophy and Lowry report that thromboprophylaxis after ACLR is not a strong recom-
mendation due to insufficient high-level data on its effect [10]. Supporting this position, the
systematic review by Bayle-Iñiguez et al. found that the incidence of symptomatic DVT is
low even without the use of LMWH, raising concerns against routine thromboprophylaxis,
particularly in younger patients with a low risk profile [18].

Observational data from clinical practice further support a risk-based approach. A
study by Ekdahl et al. in Sweden demonstrated that only 18% of surgeons routinely pre-
scribe thromboprophylaxis following ACL reconstruction [16]. The majority of orthopedic
surgeons favor individualized, risk-based decision-making, reserving pharmacological
thromboprophylaxis for patients with additional risk factors such as oral contraceptive
use, prior VTE, or limited weight-bearing [16]. This approach aligns with the principle of
avoiding overtreatment and is supported by the low reported incidence of VTE (0.3–0.5%)
in the Swedish population undergoing ACLR [16].

Another source of controversy is the discrepancy between symptomatic and asymp-
tomatic thromboembolic events. Although symptomatic VTE rates after ACL reconstruction
remain relatively low, studies utilizing routine postoperative ultrasonographic screening
have reported substantially higher rates of asymptomatic deep vein thrombosis. The clini-
cal significance of these findings remains uncertain, as many asymptomatic thrombi may
not progress to clinically relevant events. Nevertheless, these observations suggest that
the true thrombotic burden after ACL reconstruction may be underestimated when only
symptomatic events are considered.

The Caprini Risk Assessment Model remains the most widely adopted tool for throm-
boembolic risk stratification, but it has not been specifically validated for ACL reconstruc-
tion [17]. According to the Caprini scoring system, patients with a score ≥ 3 are classified
as high risk and are candidates for pharmacologic prophylaxis [17]. However, in young,
healthy individuals without additional risk factors, Caprini scores are typically low (0–1),
and routine LMWH or DOAC use is generally not recommended [17]. Although not offi-
cially validated for thromboprophylaxis in ACLR, the guidelines of the British Orthopaedic
Association (BOA) include its use for decision-making, suggesting the usual cutoff of ≥3 as
an indication for pharmacological thromboprophylaxis [17]. Ye et al. in 2013 observed that
female gender and age > 35 years could also be high-risk factors for VTE development [19].
Other studies have also validated similar risk factors including period of non-weight bear-
ing, tourniquet time, tobacco use, chronic obstructive pulmonary disease (COPD), oral
contraceptives, concomitant meniscal procedures and high BMI [4,20–22].

An additional consideration is the influence of procedure-specific factors on throm-
boembolic risk. Although ACL reconstruction is frequently discussed as a single clinical
entity, surgical complexity may substantially modify the risk profile. Concomitant meniscal
repair, multiligament reconstruction procedures involving the PCL, MCL, ALL, or postero-
lateral corner, prolonged operative time, extensive soft-tissue dissection, and prolonged
postoperative non-weight-bearing protocols may increase thrombotic risk through greater
tissue trauma and delayed mobilization. However, current evidence remains limited, and
most international guidelines do not provide specific recommendations for these subgroups.
Future studies should investigate whether thromboprophylaxis strategies should differ
between isolated ACL reconstruction and more complex ligamentous procedures.
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A significant consideration is the association between thromboprophylaxis and postop-
erative complications, particularly arthrofibrosis. Gu et al., analyzing data from 216,147 pa-
tients, demonstrated that the use of LMWH or DOACs was associated with an approxi-
mately twofold increased risk of MUA within two years postoperatively [8]. Furthermore,
a systematic review by Hopper et al. identified anticoagulant use as an independent risk
factor for MUA or lysis of adhesions (LOA), along with age, female sex, and concomitant
meniscal repair [23].

Although pharmacological thromboprophylaxis has been associated with an increased
risk of arthrofibrosis following ACL reconstruction, this association does not appear to be
present when aspirin is used. Aspirin has been shown to provide similar efficacy to LMWH
in preventing VTE in low-risk patients [5,24,25].

Zhu et al., in a systematic review, reported that LMWH was associated with a higher
incidence of major bleeding events compared with no prophylaxis or control groups [26].
Therefore, the potential benefits of thromboprophylaxis must be carefully weighed against the
risk of complications, particularly given the impact of arthrofibrosis on functional recovery.

Despite the general agreement against universal thromboprophylaxis and the empha-
sis on risk stratification, some studies have reported inconsistent associations between
established risk factors and the occurrence of VTE following ACL reconstruction [20]. These
findings highlight the limitations of current risk stratification models and suggest that VTE
risk may not be fully explained by conventional clinical factors alone [27].

Emerging evidence indicates that genetic predisposition, including polymorphisms
in specific loci, may play a role in individual thrombotic risk and could contribute to the
heterogeneity observed across studies [27]. Incorporating such factors into future risk
assessment models may improve the accuracy of patient stratification and guide more
personalized thromboprophylaxis strategies.

Future studies should focus on ACLR through well-designed prospective studies and
randomized controlled trials targeting high-risk subgroups rather than unselected patient
populations. Large national registries and multicenter collaborations may play a crucial
role in data collection on venous thromboembolism incidence, prophylaxis practices, and
postoperative complications. Such approaches bring into line with the principles of preci-
sion medicine and may lead to more personalized and evidence-based thromboprophylaxis
strategies following ACL reconstruction.

In summary, the existing evidence from international guidelines demonstrates a shift
from universal prophylaxis toward a personalized, risk-based approach. While some
healthcare systems continue to advocate routine prophylaxis, the majority of scientific
organizations support risk-stratified protocols.

The orthopaedic surgeon plays a fundamental role in evaluating individual risk
and selecting the most appropriate preventive strategy, balancing efficacy, safety, and
patient-specific factors, and should be fully aware of the risk factors predisposing patients
undergoing ACLR to DVT. Risk stratification tools, such as the Caprini score, can support
clinical decision-making [17]. Early postoperative mobilization remains critical, as it may
reduce the need for thromboprophylaxis while minimizing the risk of arthrofibrosis.

4.1. Proposed Clinical Algorithm Based on Current International Guidelines, Consensus
Statements, and Registry-Based Recommendations

Although international guidelines differ in their recommendations regarding throm-
boprophylaxis after ACL reconstruction, several common principles emerge. Most contem-
porary guidelines support individualized risk assessment rather than universal pharmaco-
logical prophylaxis. Based on the available evidence and the recommendations of CHEST,
NICE, BOA/BASK, ICM-VTE, ICS, and HAOST, a practical risk-stratified approach can
be proposed.
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In low-risk patients (e.g., young individuals without previous VTE, thrombophilia,
obesity, hormonal therapy, prolonged immobilization, or significant comorbidities), early
mobilization alone appears sufficient, and routine pharmacological thromboprophylaxis is
generally not justified.

In moderate-risk patients, particularly those presenting one or more recognized risk
factors but not fulfilling criteria for very high thromboembolic risk, mechanical prophylaxis
and consideration of aspirin may represent a reasonable strategy, balancing VTE prevention
against the risk of postoperative stiffness and bleeding.

In high-risk patients, including those with previous VTE, known thrombophilia,
multiple cumulative risk factors, prolonged postoperative immobilization, or elevated
Caprini scores, pharmacological thromboprophylaxis with LMWH or a DOAC should be
strongly considered, alongside mechanical preventive measures and early mobilization.

This proposed framework does not replace formal guideline recommendations but pro-
vides a pragmatic synthesis of the currently available evidence included in this manuscript
and may assist clinicians when managing patients undergoing ACL reconstruction. A
schematic summary of the proposed risk-stratified approach is presented in Figure 1.

 

Figure 1. Proposed risk-stratified approach based on current evidence and international guidelines
from CHEST, NICE, BOA/BASK, ICM-VTE, ICS, and HAOST. This algorithm represents a synthesis
of current evidence and should not replace formal guideline recommendations. Risk stratification is
based on current guideline recommendations and extrapolation from broader surgical populations,
as ACL-specific validation of the Caprini score remains limited.
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4.2. Limitations

This review has several limitations. First, it was designed as a narrative review focused
on international guidelines, consensus statements, and registry-based recommendations
rather than as a systematic review conducted according to PRISMA methodology. Conse-
quently, not all available studies evaluating thromboprophylaxis after ACL reconstruction
were included. Second, guideline recommendations may not always fully reflect the most
recent evidence, particularly in a rapidly evolving field. Nevertheless, the purpose of this re-
view was to provide clinicians with a structured overview of current international practice
patterns and areas of agreement and disagreement among major professional organizations.

5. Conclusions
Current evidence does not support routine pharmacological thromboprophylaxis

for all patients undergoing ACL reconstruction. Despite variations among international
guidelines, a common trend toward individualized risk assessment is evident.

Based on the available literature, a practical risk-stratified approach can be proposed.
Low-risk patients may be managed with early mobilization alone, moderate-risk patients
may benefit from aspirin and/or mechanical prophylaxis, whereas high-risk patients should
be considered for pharmacological thromboprophylaxis with LMWH or DOACs in addition
to mechanical preventive measures.

The Caprini Risk Assessment Model, although not specifically validated for ACL re-
construction, remains the most frequently recommended tool for guiding clinical decision-
making. Particular attention should be given to patients with previous VTE, thrombophilia,
obesity, prolonged immobilization, hormonal therapy, advanced age, or multiple cumula-
tive risk factors.

It should also be noted that asymptomatic thrombotic events detected in screening
studies suggest that the true thromboembolic risk following ACLR may be underestimated
when only symptomatic events are considered and might be higher in routine clinical practice.

Future prospective studies and ACL-specific randomized trials are required to validate
risk-stratification models and establish universally accepted thromboprophylaxis protocols
for this unique patient population.
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The following abbreviations are used in this manuscript:

ACL Anterior Cruciate Ligament
ACLR Anterior Cruciate Ligament Reconstruction
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VTE Venous Thromboembolism
DVT Deep Vein Thrombosis
PE Pulmonary Embolism
LMWH Low-Molecular-Weight Heparin
DOAC Direct Oral Anticoagulant
IPC Intermittent Pneumatic Compression
ICS International Consensus Statement
ICM-VTE International Consensus Meeting on Venous Thromboembolism
HAOST Hellenic Association of Orthopaedic Surgery and Traumatology
BOA British Orthopaedic Association
BASK British Association for Surgery of the Knee
BOSTAA British Orthopaedic Sports Trauma and Arthroscopy Association
SFAR Société Française d’Anesthésie et de Réanimation
AAOS American Academy of Orthopaedic Surgeons
NICE National Institute for Health and Care Excellence
CHEST American College of Chest Physicians

References
1. Falck-Ytter, Y.; Francis, C.W.; Johanson, N.A.; Curley, C.; Dahl, O.E.; Schulman, S.; Ortel, T.L.; Pauker, S.G.; Colwell, C.W., Jr.

Prevention of VTE in orthopedic surgery patients: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American
College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest 2012, 141, e278S–e325S. [CrossRef] [PubMed]

2. Maletis, G.B.; Inacio, M.C.; Reynolds, S.; Funahashi, T.T. Incidence of symptomatic venous thromboembolism after elective knee
arthroscopy. J. Bone Jt. Surg. 2012, 94, 714–720. [CrossRef] [PubMed]

3. Afana, H.B.; Ashokan, S.; Nau, T. Venous thromboembolism prophylaxis after anterior cruciate ligament reconstruction: Retro-
spective case-control study. SICOT J. 2025, 11, 38. [CrossRef] [PubMed]

4. Oshiba, H.; Nawata, M.; Morioka, S.; Momose, T.; Maeda, T.; Nakatsuchi, Y. The incidence and risk factor of deep venous
thrombosis after arthroscopically assisted anterior cruciate ligament reconstruction. J. Orthop. Sci. 2020, 25, 477–480. [CrossRef]
[PubMed]

5. Qin, C.; Qin, M.M.; Baker, H.; Shi, L.L.; Strelzow, J.; Athiviraham, A. Pharmacologic Thromboprophylaxis Other Than Aspirin Is
Associated With Increased Risk for Procedural Intervention for Arthrofibrosis After Anterior Cruciate Ligament Reconstruction.
Arthroscopy 2021, 37, 619–623. [CrossRef] [PubMed]

6. National Institute for Health and Care Excellence (NICE). Venous Thromboembolism in Over 16s: Reducing the Risk of Hospital-
Acquired Deep Vein Thrombosis or Pulmonary Embolism; NICE Guideline NG89; NICE: London, UK, 2018. Available online:
https://www.nice.org.uk/guidance/ng89 (accessed on 22 August 2022).

7. American Academy of Orthopaedic Surgeons (AAOS). Management of Anterior Cruciate Ligament Injuries: Evidence-Based Clinical
Practice Guideline; AAOS: Rosemont, IL, USA, 2022. Available online: https://www.aaos.org/aclcpg (accessed on 22 August 2022).

8. Gu, A.; Agarwal, A.R.; Malahias, M.A.; Wessel, L.E.; Richardson, S.S.; McDaniel, L.; Knapp, B.; Mathur, A.; Doerre, T.; Sculco, P.K.;
et al. Anticoagulant Usage After Anterior Cruciate Ligament Reconstruction Is Associated With Increased Rate of Manipulation
Under Anesthesia. J. Am. Acad. Orthop. Surg. 2023, 31, 574–580. [CrossRef] [PubMed]

9. Guyatt, G.H.; Akl, E.A.; Crowther, M.; Gutterman, D.D.; Schünemann, H.J. Executive Summary: Antithrombotic Therapy and
Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest 2012,
141, 7S–47S. [CrossRef] [PubMed]

10. Brophy, R.H.; Lowry, K.J. American Academy of Orthopaedic Surgeons Clinical Practice Guideline Summary: Management of
Anterior Cruciate Ligament Injuries. J. Am. Acad. Orthop. Surg. 2023, 31, 531–537. [CrossRef] [PubMed]

11. Société Française d’Anesthésie et de Réanimation (SFAR). Actualisation des Recommandations sur la Prévention de la Maladie
Thromboembolique Veineuse en Chirurgie Programmée et en Médecine; SFAR: Paris, France, 2011. Available online: https://sfar.org/
(accessed on 22 August 2022).

12. Parvizi, J.; Gehrke, T.; Chen, A.F. Recommendations from the ICM-VTE: Sports. J. Bone Jt. Surg. Am. 2022, 104, 267–279. [CrossRef]
[PubMed]

13. Nicolaides, A.N.; Fareed, J.; Spyropoulos, A.C.; Kakkar, R.H.L.; Antignani, P.L.; Avgerinos, E.; Baekgaard, N.; Barber, E.; Bush, R.L.;
Caprini, J.A.; et al. Prevention and management of venous thromboembolism. International Consensus Statement. Guidelines
according to scientific evidence. Int. Angiol. 2024, 43, 1–222. [CrossRef] [PubMed]

14. British Orthopaedic Association (BOA); UK Haemophilia Centre Doctors’ Organisation (UKHCDO). Venous Thromboembolism
Prophylaxis in Orthopaedic Surgery: A National Guideline; BOA & UKHCDO: London, UK, 2015.

https://doi.org/10.3390/medicina62071315

https://doi.org/10.1378/chest.11-2404
https://www.ncbi.nlm.nih.gov/pubmed/22315265
https://doi.org/10.2106/JBJS.J.01759
https://www.ncbi.nlm.nih.gov/pubmed/22517387
https://doi.org/10.1051/sicotj/2025032
https://www.ncbi.nlm.nih.gov/pubmed/40668978
https://doi.org/10.1016/j.jos.2019.05.014
https://www.ncbi.nlm.nih.gov/pubmed/31202494
https://doi.org/10.1016/j.arthro.2020.09.019
https://www.ncbi.nlm.nih.gov/pubmed/32976955
https://www.nice.org.uk/guidance/ng89
https://www.aaos.org/aclcpg
https://doi.org/10.5435/JAAOS-D-20-01358
https://www.ncbi.nlm.nih.gov/pubmed/36368041
https://doi.org/10.1378/chest.1412S3
https://www.ncbi.nlm.nih.gov/pubmed/22315257
https://doi.org/10.5435/JAAOS-D-22-01020
https://www.ncbi.nlm.nih.gov/pubmed/36727995
https://sfar.org/
https://doi.org/10.2106/JBJS.21.01442
https://www.ncbi.nlm.nih.gov/pubmed/35315614
https://doi.org/10.23736/S0392-9590.23.05177-5
https://www.ncbi.nlm.nih.gov/pubmed/38421381
https://doi.org/10.3390/medicina62071315


Medicina 2026, 62, 1315 10 of 10

15. Hellenic Association of Orthopaedic Surgery and Traumatology. Guidelines for the Prevention of Venous Thrombosis in Orthopaedics;
HAOST: Athens, Greece, 2009; ISBN 978-960-99005-0-8.

16. Ekdahl, V.; Stålman, A.; Forssblad, M.; Samuelsson, K.; Edman, G.; Kraus Schmitz, J. There is no general use of thromboprophylaxis
and prolonged antibiotic prophylaxis in anterior cruciate ligament reconstruction: A nation-wide survey of ACL surgeons in
Sweden. Knee Surg. Sports Traumatol. Arthrosc. 2020, 28, 2535–2542. [CrossRef] [PubMed] [PubMed Central]

17. Caprini, J.A.; Arcelus, J.I.; Hasty, J.H.; Tamhane, A.C.; Fabrega, F. Clinical Assessment of venous thromboembolic risk in surgical
patients. Semin. Thromb. Hemost. 1991, 17, 304–312. [CrossRef] [PubMed]

18. Bayle-Iniguez, X.; Cassard, X.; Vinciguerra, B.; Murgier, J. Postoperative thromboprophylaxis does not reduce the incidence of
thromboembolic events after ACL reconstruction. Orthop. Traumatol. Surg. Res. 2021, 107, 102904. [CrossRef] [PubMed]

19. Sun, Y.; Chen, D.; Xu, Z.; Shi, D.; Dai, J.; Qin, J.; Qin, J.; Ying, P.; Hou, H.; Sun, W.; et al. The incidence of deep venous thrombosis
after arthroscopically assisted anterior cruciate ligament reconstruction. Arthroscopy 2013, 29, 742–747. [CrossRef] [PubMed]

20. Forlenza, E.M.; Parvaresh, K.C.; Cohn, M.R.; Lavoie-Gagne, O.; Khazi, Z.M.; Lu, Y.; Cregar, W.; Forsythe, B. Incidence and
risk factors for symptomatic venous thromboembolism following anterior cruciate ligament reconstruction. Knee Surg. Sports
Traumatol. Arthrosc. 2022, 30, 1552–1559. [CrossRef] [PubMed]

21. Pang, L.; Li, P.; Li, H.; Tang, X.; Zhu, J. Does anterior cruciate ligament reconstruction increase venous thromboembolism risk
compared with knee meniscectomy under arthroscopy? BMC Musculoskelet. Disord. 2022, 23, 268. [CrossRef] [PubMed]

22. Zou, Y.; Zhang, G.; Sun, X. Risk factors for venous thromboembolism following knee arthroscopy: A systematic review and
meta-analysis of observational studies. Heliyon 2024, 10, e25939. [CrossRef] [PubMed]

23. Hopper, H.; Adsit, M.; Reiter, C.R.; Satalich, J.R.; Schmidt, R.C.; Peri, M.I.; Cyrus, J.W.; Vap, A.R. Risk factors for MUA or LOA
after ACL reconstruction: A systematic review. Arthroscopy 2024, 40, 276–284. [CrossRef] [PubMed]

24. Yazdi, H.; Eslami, A.; Torkaman, A.; Elahifar, O.; Kasaeian, A.; Alimoghadam, S.; Alimoghadam, R.; Abolghasemian, M. Aspirin
is as effective as low molecular weight heparins in preventing symptomatic venous thromboembolism following arthroscopic
anterior cruciate ligament reconstruction. BMC Musculoskelet. Disord. 2024, 25, 154. [CrossRef] [PubMed]

25. Nimerta, F.; Faisal, S.; Reyaz, N.; Shah, S.U.; Gurajala, S.; Khenhrani, R.R.; Khan, M.W.; Amin, A. Comparison of the Efficacy and
Safety of Aspirin and Low-Molecular-Weight Heparin in Patients With a Fracture: A Meta-Analysis. Cureus 2023, 15, e39025.
[CrossRef] [PubMed] [PubMed Central]

26. Zhu, J.; Jiang, H.; Marshall, B.; Li, J.; Tang, X. Low-Molecular-Weight Heparin for the Prevention of Venous Thromboembolism in
Patients Undergoing Knee Arthroscopic Surgery and Anterior Cruciate Ligament Reconstruction: A Meta-analysis of Randomized
Controlled Trials. Am. J. Sports Med. 2019, 47, 1994–2002. [CrossRef] [PubMed]

27. Goyal, A.; Hurjkaliani, S.; Alexander, K.M.; Xu, J.; Pareek, M.; Qamar, A. Role of polygenic risk scores in venous thromboembolism:
Current state and future directions. Res. Pract. Thromb. Haemost. 2025, 9, 102973. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/medicina62071315

https://doi.org/10.1007/s00167-020-05851-7
https://www.ncbi.nlm.nih.gov/pubmed/32025765
https://pmc.ncbi.nlm.nih.gov/articles/PMC7429518
https://doi.org/10.1136/bmj.g5334
https://www.ncbi.nlm.nih.gov/pubmed/25199629
https://doi.org/10.1016/j.otsr.2021.102904
https://www.ncbi.nlm.nih.gov/pubmed/33789196
https://doi.org/10.1016/j.arthro.2013.01.017
https://www.ncbi.nlm.nih.gov/pubmed/23527593
https://doi.org/10.1007/s00167-021-06583-y
https://www.ncbi.nlm.nih.gov/pubmed/33970293
https://doi.org/10.1186/s12891-022-05216-w
https://www.ncbi.nlm.nih.gov/pubmed/35303852
https://doi.org/10.1016/j.heliyon.2024.e25939
https://www.ncbi.nlm.nih.gov/pubmed/38379989
https://doi.org/10.1016/j.arthro.2023.11.006
https://www.ncbi.nlm.nih.gov/pubmed/38000486
https://doi.org/10.1186/s12891-024-07282-8
https://www.ncbi.nlm.nih.gov/pubmed/38373950
https://doi.org/10.7759/cureus.39025
https://www.ncbi.nlm.nih.gov/pubmed/37323315
https://pmc.ncbi.nlm.nih.gov/articles/PMC10265923
https://doi.org/10.1177/0363546518782705
https://www.ncbi.nlm.nih.gov/pubmed/30113231
https://doi.org/10.1016/j.rpth.2025.102973
https://www.ncbi.nlm.nih.gov/pubmed/40821746
https://doi.org/10.3390/medicina62071315

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Proposed Clinical Algorithm Based on Current International Guidelines, Consensus Statements, and Registry-Based Recommendations 
	Limitations 

	Conclusions 
	References

