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DESCRIPTION
Thrombosis, the pathological formation of blood clots within 
the circulatory system, represents an important aspect of 
cardiovascular health with wide-ranging implications. From 
Deep Vein Thrombosis (DVT) to Pulmonary Embolism (PE) and 
arterial thrombosis, these potentially life-threatening events 
necessitate a comprehensive understanding of their underlying 
mechanisms, risk factors, and management techniques.

Thrombosis arises from a complex interplay of hemostatic 
mechanisms, involving platelet activation, coagulation cascade 
activation, and endothelial dysfunction. Under physiological 
conditions, hemostasis maintains vascular integrity by forming 
temporary blood clots in response to vascular injury, followed by 
their subsequent dissolution through fibrinolysis. However, 
dysregulation of these hemostatic processes can predispose 
individuals to pathological thrombus formation, leading to 
vascular occlusion and tissue ischemia [1-3].

Venous Thromboembolism (VTE), encompassing DVT and PE, 
represents a common manifestation of thrombosis, frequently 
caused by Virchow's triad of factors: Endothelial injury, stability 
of blood flow, and hypercoagulability. Endothelial dysfunction, 
characterized by impaired vascular endothelial function and 
disruption of the antithrombotic properties of the endothelium, 
predisposes individuals to thrombus formation. Stasis of blood 
flow, commonly observed in immobility, prolonged travel, and 
venous insufficiency, develops the accumulation of activated 
clotting factors and platelets within the venous system. 
Hypercoagulability, whether inherited or acquired, reflects an 
imbalance in pro-coagulant and anticoagulant factors, providing 
the scales towards thrombosis.

Arterial thrombosis, on the other hand, typically arises in the 
setting of atherosclerosis, plaque rupture, or endothelial injury, 
culminating in platelet-rich thrombus formation within 
coronary, cerebral, or peripheral arteries. Rupture of an 
atherosclerotic plaque exposes sub endothelial collagen and

tissue factor, triggering platelet adhesion and aggregation, 
followed by activation of the coagulation cascade and thrombus 
propagation. The resultant arterial occlusion can lead to 
myocardial infarction, stroke, or peripheral artery disease, 
creating significant morbidity and mortality risks [4,5].

Clinical manifestations and diagnostic evaluation

The clinical manifestations of thrombosis vary depending on the 
location, extent, and acuity of thrombus formation. Patients 
with DVT may present with unilateral limb swelling, pain, 
erythema, and warmth, whereas those with PE may exhibit 
dyspnea, chest pain, tachycardia, and hemoptysis. Arterial 
thrombosis frequently manifests as Acute Coronary Syndrome 
(ACS), ischemic stroke, or acute limb ischemia, necessitating 
immediate recognition and intervention to prevent tissue 
damage and prevent adverse outcomes [6].

Diagnostic evaluation of thrombosis depends on a combination 
of clinical assessment, imaging modalities, and laboratory tests. 
Compression ultrasonography serves as the primary imaging 
modality for diagnosing DVT, demonstrating venous thrombus 
visualization and impaired venous compressibility. Contrast-
enhanced Computed Tomography (CT) pulmonary angiography 
is the imaging modality of choice for diagnosing PE, detecting 
intraluminal filling defects within the pulmonary vasculature. 
Echocardiography and electrocardiography helps in assessing 
cardiac function and identifying signs of right heart strain 
secondary to PE [7,8].

Laboratory tests play a complementary role in the diagnostic 
treatment of thrombosis, encompassing D-dimer measurement, 
coagulation studies, and genetic testing for inherited 
thrombophilia’s. Elevated D-dimer levels reflect ongoing 
fibrinolysis and serve as a sensitive but nonspecific marker for 
thrombus formation. Coagulation studies, including 
Prothrombin Time (PT), activated Partial Thromboplastin Time 
(aPTT), and Thrombin Time (TT), assess the overall coagulation 
status and guide anticoagulant therapy. Genetic testing for factor 
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V Leiden mutation, prothrombin gene mutation, and 
deficiencies in anti-thrombin, protein C, and protein S helps in 
identifying individuals at increased risk of thrombosis [9,10].

Therapeutic interventions

The management of thrombosis encompasses both acute 
treatment and long-term prevention techniques, tailored to the 
underlying etiology, clinical presentation, and individual patient 
characteristics. Anticoagulant therapy forms the foundation of 
thrombosis management, inhibiting blood clot formation, 
preventing thrombus propagation, and reducing the risk of 
embolic complications.

Unfractionated Heparin (UFH) and Low-Molecular-Weight 
Heparin (LMWH) are commonly used parenteral anticoagulants 
for the initial treatment of acute thrombotic events, providing 
immediate anticoagulation and predictable dosing. Fondaparinux, 
a synthetic factor Xa inhibitor, provides an alternative to 
heparin-based therapy for the treatment of VTE, particularly in 
patients with Heparin-Induced Thrombocytopenia (HIT) or 
renal insufficiency.
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