
                                

Thrombosis 

  

INTRODUCTION 

      Thrombosis is the process involved in the formation of a fibrin blood clot. Both platelets and 

a series of coagulant proteins (clotting factors) contribute to clot formation. An embolus is a 

small part of a clot that breaks off and travels to another part of the vascular system. Damage is 

caused when the embolus becomes trapped in a small vessel, causing occlusion and leading to 

ischemia or infarction of the surrounding tissue. Normal clot formation maintains the integrity of 

the vasculature in response to injury, but pathological clotting can occur in many clinical 

settings. Abnormal thrombotic events include deep venous thrombosis (DVT) and its primary 

complication, pulmonary embolism (PE), as well as stroke and other systemic manifestations of 

embolization of clots that form within the heart. Anticoagulant drug therapy is aimed at 

preventing pathological clot formation in patients at risk and at preventing clot extension and/or 

embolization in patients who have developed thrombosis.  

Venous thromboembolism (VTE) is one of the most common cardiovascular disorders in the 

United States. VTE is manifested as deep vein thrombosis (DVT) and pulmonary embolism 

(PE) resulting from thrombus formation in the venous circulation  .It is often provoked by 

prolonged immobility and vascular injury and most frequently seen in patients who have been 

hospitalized for a serious medical illness, trauma, or major surgery. VTE can also occur with 

little or no provocation in patients who have an underlying hypercoagulable disorder.  

  

Risk Factors 

Risk Factor                                                     Example 

 Age                                    Risk doubles with each decade after age 50 

 

Prior history of VTE          Strongest known risk factor for DVT and PE 

 

Venous stasis                     Major medical illness (e.g., congestive heartfailure) 

                                            Major surgery (general anesthesia for greater than 30min.) 

                                           Paralysis (e.g., due to stroke or spinal cord injury) 
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                                           Polycythemia vera 

                                          Obesity 

                                          Varicose veins 

                                          Immobility (e.g., bedrest during hospital admission) 

 

Vascular injury                 Major orthopedic surgery (e.g., knee andhip replacement) 

                                         Trauma (especially fractures of the pelvis,hip, or leg) 

                                          Indwelling venous catheters 

 

Drug therapy                              Estrogen-containing oral contraceptive pills 

                                                   Estrogen replacement therapy 

                                                   SERMs 

                                                   HIT 

                                                   Chemotherapy 

 

Hypercoagulable states              Malignancy, diagnosed or occult 

                                                   Activated protein C resistance/factor V Leiden 

                                                    Prothrombin (20210A) gene mutation 

                                                    Protein C deficiency 

                                                    Protein S deficiency 

                                                    AT deficiency 

 

 

 

 



Pathophysiology 

Hemostasis, the arrest of bleeding following vascular injury, is essential to life.Within the 

vascular system, blood remains in a fluid state, transporting oxygen, nutrients, plasma proteins, 

and waste. When a vessel is injured, a dynamic interplay between thrombogenic (activating) and 

antithrombotic (inhibiting) forces result in the local formation of a hemostatic plug that seals the 

vessel wall and prevents further blood loss  . A disruption of this delicate system of checks and 

balances may lead to inappropriate clot formation within the blood vessel that can obstruct blood 

flow or embolize to a distant vascular bed. Under normal circumstances, the endothelial cells that 

line the inside of blood vessels maintain blood flow by producing a number of substances that 

inhibit platelet adherence, prevent the activation of the coagulation cascade, and facilitate 

fibrinolysis. Vascular injury exposes the subendothelium. Platelets readily adhere to the 

subendothelium, using glycoprotein (GP) Ib receptors found on their surfaces and facilitated by 

von Willebrand’s factor (vWF). This causes platelets to become activated, releasing a number of 

procoagulant substances that stimulate circulating platelets to expose GP IIb and IIIa receptors 

and allow platelets to adhere to one another, resulting in platelet aggregation. The damaged 

vascular tissue releases tissue factor that activates the extrinsic pathway of the coagulation 

cascade  .  

The clotting cascade is a stepwise series of enzymatic reactions that result in the formation of a 

fibrin mesh.Clotting factors circulate in the blood in inactive forms. Once a precursor is activated 

by specific stimuli, it activates the next precursor in the sequence. The final steps in the 

cascadeare the conversion of prothrombin (factor II) to thrombin (factor IIa) and fibrinogen to 

fibrin. Thrombin plays a key role in the coagulation cascade; it is responsible not only for the 

production of fibrin, but also for the activation of factors V and VIII, creating a positive feedback 

loop that greatly accelerates the entire cascade. Thrombin also enhances platelet aggregation. 

Traditionally, the coagulation cascade has been divided into three distinct parts: the intrinsic, the 

extrinsic, and the common pathways.This artificial division is misleading because there are 

numerous interactions between the three pathways. 

A number of tempering mechanisms control coagulation.Without effective self-regulation, the 

coagulation cascade would proceed unabated until all the clotting factors and platelets are 

consumed. AT and heparin cofactor II (HCII) are circulating proteins that inhibit thrombin and 

factor Xa. The intact endothelium adjacent to the damaged tissue actively secretes several 

antithrombotic substances including heparan sulfate and thrombomodulin. Heparan sulfate 

exponentially accelerates AT and HCII activity. Protein C and its cofactor, protein S, are vitamin 

K–dependent anticoagulant proteins made in the liver. Activation of the clotting cascade 

activates protein C that, in turn, inhibits factor Va and VIIIa activity. Tissue factor pathway 

inhibitor (TFPI) inhibits the extrinsic coagulation pathway. When these self-regulatory 

mechanisms are intact, the formation of the fibrin clot is limited to the zone of tissue injury. 

However, disruptions in the system often result in inappropriate localized or systemic clot 



formation. The fibrinolytic protein plasmin degrades the fibrin mesh into soluble end products 

collectively known as fibrin split products or fibrin degradation products.  

 Clinical Presentation and Diagnosis   

 Although a thrombus can form in any part of the venous circulation, most begin in the lower 

extremities. Once formed, a venous thrombus may behave in a combination of 

ways including (a) remain asymptomatic, (b) spontaneously lyse, (c) obstruct the venous 

circulation, (d) propagate into more proximal veins, (e) embolize, and/or (f) slowly 

incorporate into the endothelial layer of the vessel. Most patients with VTE never develop 

symptoms. However, even those who initially experience no symptoms may suffer long-term 

consequences, such as post thrombotic syndrome(PTS) and recurrent VTE. Given that VTE can 

be debilitating or fatal, it is important to treat it quickly and aggressively. However, because 

major bleeding induced by antithrombotic drugs can be equally harmful, it is important to avoid 

treatment when the diagnosis is not reasonably certain. Assessment of the patient’s status should 

focus on the search for risk factors in the patient’s medical history.  Venous thrombosis is 

uncommon in the absence of risk factors, and the effects of these risks are additive. Indeed, if a 

patient has multiple risk factors, VTE should be strongly suspected even when the symptoms are 

very subtle.  The symptoms of DVT or PE are nonspecific, and it is extremely difficult to 

distinguish VTE from other disorders on clinical signs alone.Therefore, objective tests are 

required to confirm or exclude the diagnosis. Patients with DVT frequently present with 

unilateral leg pain, swelling that can persist after a night’s sleep, and cyanosis of the skin in the 

affected leg. Similarly, PTS, a long-term complication of DVT caused by damage to the venous 

valves, produces chronic lower extremity swelling, pain, and tenderness that lead to skin 

discoloration and ulceration. To distinguish acute DVT from PTS and other possible diagnoses, a 

clinical prediction rule that incorporates signs, symptoms and risk factors can be used to 

categorize the patient as at a low, intermediate, or high probability of having acute DVT. 

 If the clinical probability of DVT is low, the D-dimer test can be used to confirm the patient 

does not have DVT. The D-dimer test is a quantitative measure of fibrin breakdown in the serum, 

and it is a marker of acute thrombotic activity. D-dimer assays are sensitive but not specific 

markers for VTE, so a negative D-dimer test can be used to rule out the diagnosis of DVT. If the 

D-dimer test is positive in a low probability patient, or if the patient has a moderate or high 

probability of DVT, then an objective test is used to confirm the diagnosis of DVT. Contrast 

venography allows visualization of the entire venous system in the lower extremities. This 

radiographic contrast study is the most accurate and reliable method for the diagnosis of DVT 

and considered the gold standard in clinical trials. However, venography is an expensive invasive 

procedure that is technically difficult to perform and evaluate. Severely ill patients may be 

unable to tolerate the procedure, and many develop hypotension and cardiac arrhythmias. 

Furthermore, the contrast material is irritating to vessel walls and toxic to the kidneys. For these 



reasons, noninvasive testing is preferred in clinical practice for the evaluation of patients with 

suspected DVT. The preferred test is duplex ultrasonography. 

Symptomatic PE usually produces shortness of breath,tachypnea, and tachycardia.Hemoptysis 

occurs in less than a third of patients. The most common subjective symptoms are dyspnea, 

pleuritic chest pain, apprehension (anxiety or a feeling of impending doom), and cough. The 

physical examination may reveal diminished breath sounds, crackles, wheezes, or a pleural 

friction rub during auscultation of the lungs. Cardiovascular collapse, characterized by cyanosis, 

shock, and oliguria, is an ominous sign. Like DVT, the nonspecific nature of the signs and 

symptoms of PE requires further evaluation.   In patients with a low clinical probability of PE, 

the diagnosis of PE can be ruled out if D-dimer testing is negative. If D-dimer testing is positive, 

or if the patient has a moderate or high clinical probability of PE, diagnostic imaging studies 

should be performed. Pulmonary angiography allows the visualization of the pulmonary arteries. 

The diagnosis of VTE can be made if there is a persistent intraluminal filling defect observed on 

multiple x-ray films. However, as with DVT, a noninvasive test is preferred, such as computed 

tomography (CT) scans, magnetic resonance imaging (MRI), and ventilation/perfusion (V/Q) 

scans.  

Risk Factors for Predicting Venous Thromboembolism (VTE) in Hospitalized Medical 

Patients (Padua Prediction Score) 

Risk Factor                                                               Points 

Active cancer                                                               3 

Previous VTE                                                              3 

Reduced mobility                                                         3 

Already known thrombophilic conditionc                   3 

Recent (≤ 1 month) trauma and/or surgery                  2 

Elderly age (≥ 70 years)                                               1 

Heart and/or respiratory failure                                   1 

Acute myocardial infarction or ischemic stroke           1 

Acute infection and/or rheumatologic disorder            1 

Obesity (body mass index ≥ 30)                                  1 

Ongoing hormonal treatment                                       1 

*Cumulative score of ≥ 4 points indicates high risk of VTE 



 

 

Risk Factors for Predicting VTE in General Surgical Patients (Modified Caprini Risk 

Assessment Model for VTE in General Surgical Patients) 

                                                      Risk Score 

  1 Point                           2 Points                              3 Points                                        5 Points 

Age 41–60 years           Age 61–74 years              Age ≥ 75 years                          Stroke (< 1 

month) 

Minor surgery          Arthroscopic surgery             History of VTE                        Elective 

arthroplasty 

BMI > 25 kg/m2       major open surgery                family hx of VTE                  acute spinal cord 

injury       

Swollen legs                malignancy                          HIT                     

Varicose veins                          

Pregnancy or postpartum 

Oral contraceptives or hormone 

Replacement 

 


