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Annotation: Thrombosis and embolism represent two interconnected pathological processes 

that underlie numerous cardiovascular, pulmonary, and systemic diseases [5]. Despite their clinical 

significance, understanding their histochemical indicators remains essential for both diagnostics and 

research. Histochemical methods, including staining techniques for fibrin, platelets, collagen, 

glycoproteins, and inflammatory markers, provide crucial insights into thrombus formation and 

embolic propagation. This thesis discusses the histochemical profiles of thrombosis and embolism, 

highlighting the diagnostic value of specific indicators and their implications for clinical practice [2]. 
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Introduction: Thrombosis refers to the intravascular formation of a blood clot, composed primarily of 

fibrin, platelets, erythrocytes, and leukocytes, whereas embolism occurs when a thrombus fragment or 

other material obstructs blood flow at a distant site. Together, these conditions are among the leading 

causes of morbidity and mortality worldwide [1], being central to venous thromboembolism (VTE), 

myocardial infarction, and ischemic stroke. Histochemical studies provide valuable tools to assess 

thrombus composition and age, enabling differentiation between acute and chronic thrombotic events. 

Moreover, histochemical markers help identify the cellular and extracellular matrix changes that 

contribute to thrombus stability and embolization [5]. 

Materials and Methods: Histochemical Techniques. The following histochemical stains and markers 

are widely applied in thrombosis and embolism studies: 

1. Hematoxylin–Eosin (H&E): General morphological visualization of thrombus components. 

2. Martius Scarlet Blue (MSB): Differentiates fibrin, red blood cells, and connective tissue [3]. 

3. Masson’s Trichrome: Identifies collagen deposition in organizing thrombi. 

4. Periodic Acid–Schiff (PAS): Detects glycoproteins and polysaccharides within the thrombus matrix. 

5. Immunohistochemistry (IHC): Targets fibrinogen, von Willebrand factor, tissue factor, and platelet 

antigens (CD41, CD61). 

6. Enzyme Histochemistry: Demonstrates activity of enzymes such as plasminogen activators and 

matrix metalloproteinases (MMPs), crucial for thrombus remodeling [4]. 

Study Design: Histochemical assessment is often performed on autopsy material, surgical 

thromboembolectomy specimens, or experimental models. Parameters typically evaluated include: 

➢ Fibrin density and distribution 

➢ Platelet aggregation zones 

➢ Collagen deposition in chronic thrombi 

➢ Inflammatory cell infiltration (neutrophils, macrophages) 

➢ Signs of endothelial damage and recanalization 

Results: Histochemical markers provide distinct profiles of acute versus chronic thrombosis and 

embolism: Acute thrombi: Rich in fibrin and platelets [3], Positive staining with MSB (bright red 

fibrin), Minimal collagen deposition, Prominent neutrophil infiltration, PAS positivity for 
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glycoproteins in platelet aggregates [2], Chronic (organized) thrombi: Increased collagen deposition 

(Masson’s Trichrome positive, green fibers), Proliferation of fibroblasts and smooth muscle cells, 

Partial recanalization visible histologically, Reduced fibrin content but persistent PAS-positive matrix 

[5]. 

Emboli: Composition often reflects the site of origin (deep vein, cardiac mural thrombus, fat, tumor 

cells, or amniotic fluid). Pulmonary emboli frequently show mixed fibrin–platelet architecture with 

inflammatory infiltration. Histochemical studies confirm embolic material identity, e.g., fat embolism 

with Oil Red O staining, amniotic fluid embolism with epithelial and keratin markers [2]. 

Discussion: Histochemical assessment is a powerful approach in both diagnostic pathology and 

research on thromboembolic disease. It enables: 

1. Differentiation of thrombus age – crucial in forensic and clinical practice to determine the timing of 

thrombosis. 

2. Identification of thrombus origin – important in embolism cases for guiding therapy and prevention 

strategies. 

3. Evaluation of therapeutic interventions – anticoagulant and thrombolytic therapies can be studied 

through histochemical markers of fibrinolysis and thrombus remodeling. 

4. Pathogenetic insights – the presence of inflammatory cells, matrix proteins, and endothelial markers 

reflects the dynamic interaction between coagulation and vascular biology. 

In the clinical context, understanding histochemical profiles of thrombosis and embolism may improve 

diagnostic accuracy, risk stratification, and targeted therapies [1,5]. 

Conclusion: Histochemical techniques remain indispensable in the study of thrombosis and embolism. 

Key indicators such as fibrin distribution, platelet aggregation, collagen deposition, and glycoprotein 

content provide essential diagnostic and prognostic information. Combining traditional staining with 

immunohistochemistry and enzyme histochemistry enhances the ability to differentiate between acute 

and chronic thrombi, identify embolic sources, and evaluate treatment efficacy. The integration of 

histochemical indicators into routine pathology practice can significantly contribute to improved 

patient outcomes in thromboembolic disease [2,5]. 
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