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Introduction

Thoracolumbar spine surgery, which includes a variety of procedures
aimed at treating spinal conditions ranging from fractures and deformities
to degenerative diseases, poses significant challenges in terms of
postoperative recovery and complication prevention. One of the most serious
complications that can arise following thoracolumbar spine surgery is Venous
Thromboembolism (VTE), which encompasses both Deep Vein Thrombosis
(DVT) and Pulmonary Embolism (PE). VTE is known to increase morbidity,
prolong hospital stays and, in some cases, result in mortality, especially
in patients who are immobilized or otherwise at risk due to factors like
comorbidities or the nature of their surgical procedure.

Two critical strategies for preventing VTE after thoracolumbar spine
surgery are early mobilization and anticoagulation therapy. Both interventions
are designed to mitigate the risk factors for VTE, including stasis of blood
flow, endothelial injury and hypercoagulability, which together constitute the
well-known Virchow's triad. In this article, we will explore the relationship
between early mobilization, anticoagulation and the prevention of VTE after
thoracolumbar spine surgery, reviewing current evidence, best practices and
challenges faced in clinical implementation [1].

Description

Venous thromboembolism is a potentially life-threatening condition
characterized by the formation of blood clots in the deep veins, usually in
the lower limbs (DVT), which can travel to the lungs, causing a pulmonary
embolism. After major surgical procedures, particularly those involving
prolonged immobilization, patients are at an increased risk for developing
VTE. The immobilization associated with thoracolumbar spine surgery,
particularly those that involve long recovery periods or fusions, predisposes
patients to VTE due to the following reasons. Thoracolumbar spine surgeries
often require significant postoperative bed rest, especially in cases where
spinal stabilization is needed. This immobility can result in venous stasis,
one of the key risk factors for clot formation. The surgery itself can lead to
direct trauma to blood vessels, leading to endothelial injury and the release
of prothrombotic substances. Moreover, inflammation induced by the surgical
procedure can activate the coagulation cascade, further increasing the risk
of clot formation. Many patients undergoing thoracolumbar spine surgery are
older or have multiple comorbidities such as obesity, cardiovascular disease,
or a history of prior VTE. These conditions independently elevate the risk of
clot formation [2].

Early mobilization refers to the practice of encouraging and assisting
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patients to engage in physical activity, including movement and ambulation,
as soon as it is safe after surgery. For patients who have undergone
thoracolumbar spine surgery, early mobilization is particularly important to
counteract the adverse effects of immobility, such as venous stasis, muscle
atrophy and other complications associated with prolonged bed rest. Regular
movement helps promote the return of blood to the heart from the lower
extremities, preventing blood from pooling in the veins of the legs. This
reduction in venous stasis lowers the risk of clot formation. When patients
begin to move early, it can help promote normal lung function by improving
respiratory mechanics and ventilation. This can reduce the risk of pulmonary
embolism by ensuring that any small thrombi that might form do not travel to
the lungs. Ambulation encourages the contraction of skeletal muscles, which
aids in blood flow through the veins (the muscle pump mechanism), further
decreasing the chances of clot formation. Early mobilization can help reduce
systemic inflammation, which is a risk factor for hypercoagulability, one of the
components of the clotting cascade [3].

Anticoagulation therapy, which includes both pharmacological agents
and mechanical methods, is another critical approach to preventing VTE
after thoracolumbar spine surgery. The goal of anticoagulation is to prevent
the formation of clots and their potential complications, such as pulmonary
embolism. Pharmacological anticoagulation involves the administration
of drugs that interfere with the clotting cascade to reduce the formation of
thrombi. The choice of anticoagulant depends on patient characteristics, the
risk of bleeding and the timing of surgery. Low-Molecular-Weight Heparin
(LMWH) is commonly used in the perioperative setting as it has a lower risk
of bleeding compared to unfractionated heparin. It is often administered as
a subcutaneous injection for 7 to 10 days postoperatively. Agents such as
apixaban and rivaroxaban are becoming more popular for VTE prophylaxis
due to their oral administration, predictable pharmacokinetics and lower risk
of heparin-induced thrombocytopenia. However, their use must be balanced
with considerations of renal function and patient-specific risks.

Aspirin: In certain low-risk patients, low-dose aspirin may be considered
as a prophylactic measure against VTE. However, it is generally less effective
than LMWH or DOACs in high-risk patients. Though less commonly used
today, warfarin remains an option, particularly for patients who require
long-term anticoagulation. It requires careful monitoring of the International
Normalized Ratio (INR) and dietary considerations [4,5].

Conclusion

The prevention of VTE after thoracolumbar spine surgery is critical to
ensuring optimal patient outcomes. Both early mobilization and anticoagulation
are fundamental components of a comprehensive strategy to reduce the risk
of this potentially life-threatening complication. Early mobilization improves
venous return, promotes circulation and minimizes the adverse effects of
immobility, while anticoagulation therapy addresses the hypercoagulable
state associated with surgical trauma and patient comorbidities. Clinicians
must carefully balance these strategies, taking into account individual patient
factors such as surgical procedure, comorbidities and potential risks of
bleeding, to optimize VTE prevention. As research continues to evolve, future
studies will help refine the protocols for early mobilization and anticoagulation,
ultimately leading to better outcomes and a higher quality of care for patients
undergoing thoracolumbar spine surgery.
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