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Introduction
Pulmonary Embolism (PE) is a potentially life-threatening 
condition that occurs when a blood clot, usually from the 
legs or pelvis, travels to the lungs and blocks one or more 
pulmonary arteries. PE is a common cause of sudden death, 
particularly in hospitalized patients, and its incidence is 
increasing globally. In this comprehensive review, we 
will explore the multifaceted etiology, pathogenesis, and 
management strategies for pulmonary embolism [1].

Etiology
The etiology of PE is multifactorial, with various risk factors 
contributing to its development. The most common risk factors 
for PE include: Immobility: Prolonged immobility, such as 
during long-distance travel or hospitalization, can increase 
the risk of blood clots forming in the legs or pelvis, which 
can then travel to the lungs [2]. Major surgery, particularly 
orthopedic and abdominal surgeries, can increase the risk of 
blood clots forming in the legs and pelvis, which can then 
travel to the lungs.

Cancer: Some types of cancer, particularly those that affect 
the blood, can increase the risk of blood clots forming.

Hormone therapy: Hormone therapy, particularly estrogen-
based therapy used for menopause, can increase the risk of 
blood clots forming.

Pregnancy: Pregnancy increases the risk of blood clots 
forming due to hormonal changes, increased pressure on the 
veins in the pelvis, and decreased mobility.

Obesity: Obesity can increase the risk of blood clots forming 
due to decreased mobility, increased pressure on the veins in 
the pelvis, and increased inflammation.

Smoking: Smoking can increase the risk of blood clots 
forming due to increased inflammation and damage to the 
blood vessels.

Pathogenesis
The pathogenesis of PE involves the formation and migration 
of a blood clot from the deep veins in the legs or pelvis to 
the lungs, where it blocks one or more pulmonary arteries. 
The formation of a blood clot involves three components: 
Virchow's triad. This triad includes endothelial injury, blood 
stasis, and hypercoagulability.

Endothelial injury can be caused by various factors, including 
trauma, surgery, inflammation, and infections. This injury 
exposes the underlying tissue and activates platelets and the 
coagulation cascade. Blood stasis can occur due to immobility, 
obesity, and venous insufficiency. This can lead to a pooling 
of blood in the veins, which increases the risk of blood clots 
forming. Hypercoagulability can be caused by various factors, 
including cancer, hormone therapy, pregnancy, and genetic 
factors [3]. These factors increase the activity of blood clotting 
factors, making it more likely for blood clots to form. Once a 
blood clot forms in the deep veins of the legs or pelvis, it can 
migrate to the lungs through the venous system. The size and 
location of the blood clot determine the severity of the PE. 
Small clots may cause no symptoms, while large clots can be 
life-threatening.

Anticoagulation therapy: Anticoagulation therapy is the 
cornerstone of the management of PE. It involves the use 
of medications that prevent the formation of blood clots or 
dissolve existing clots. The choice of anticoagulant depends 
on the severity of the PE, the risk of bleeding, and the patient's 
underlying medical conditions. Unfractionated Heparin 
(UFH) and Low Molecular Weight Heparin (LMWH) are 
commonly used as initial therapy for PE. UFH is given 
intravenously and requires frequent monitoring of the patient's 
clotting parameters. LMWH is given subcutaneously and has 
a more predictable anticoagulant effect, making it a preferred 
choice in many patients. Once the patient's condition has 
stabilized, oral anticoagulants such as warfarin or direct oral 
anticoagulants (DOACs) can be used as long-term therapy [4]. 
DOACs have emerged as a preferred option due to their ease 
of use and lower risk of bleeding complications compared to 
warfarin.

Thrombolytic therapy: Thrombolytic therapy involves the 
use of medications that dissolve existing blood clots. It is 
reserved for patients with severe PE who are hemodynamically 
unstable or have evidence of right heart strain on imaging 
studies. Thrombolytic therapy carries a risk of bleeding 
complications and should be used judiciously in patients who 
are at high risk of bleeding.

Surgical embolectomy: Surgical embolectomy is a rare but 
potentially life-saving procedure that involves the removal of 
a blood clot from the pulmonary artery. It is typically reserved 
for patients with massive PE who are refractory to other 
forms of therapy. The procedure carries a significant risk of 
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bleeding and should be performed by experienced surgeons in 
specialized centers.

Supportive care: Supportive care plays an important role in 
the management of PE, particularly in patients with severe 
disease. Patients with PE may require supplemental oxygen, 
mechanical ventilation, or vasopressor support to maintain 
adequate oxygenation and blood pressure. They should also be 
closely monitored for signs of complications such as bleeding 
or infection.

Prevention
Prevention is an important aspect of the management of PE, 
particularly in high-risk patients. Measures to prevent PE 
include early mobilization after surgery or immobilization, 
the use of compression stockings or intermittent pneumatic 
compression devices, and prophylactic anticoagulation in 
high-risk patients. In cancer patients, the use of prophylactic 
anticoagulation is recommended for the duration of 
chemotherapy [5].

Conclusion 
PE is a common and potentially life-threatening condition 
that requires prompt recognition and management. 
Anticoagulation therapy is the cornerstone of treatment, and 
the choice of therapy depends on the severity of the PE and 
the patient's underlying medical conditions. Thrombolytic 
therapy and surgical embolectomy are reserved for patients 

with severe disease who are refractory to other forms of 
therapy. Supportive care is important in the management of 
PE, particularly in patients with severe disease. Prevention 
measures are also important in high-risk patients to prevent 
the occurrence of PE. A multidisciplinary approach involving 
clinicians, radiologists, and surgeons is key to the successful 
management of PE.
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