Path Exam #4 Study Guide
50 Points

About 35-40 from Chapter 4 and about 10-15 from Chapters 1-3

List the sites for arteriolar embolization

· The lower extremities (70 to 75%)
· The brain (10%)
· Viscera (10%)
· The upper limbs (7 to 8%)
List the components of the hemostatic pathway

· Vessel walls

· Platelets

· Coagulation proteins of the plasma (Coagulation cascade)
List the causes of edema (pathophysiologic categories)

· Increased Hydrostatic Pressure
· Reduced Plasma Osmotic Pressure (Hypoproteinemia)

· Lymphatic Obstruction

· Sodium Retention

· Inflammation

List important causes of pathologic lesions in Western society, due to abnormal fluid hemostasis

· Myocardial Infarction

· Pulmonary embolism

· Cerebrovascular accident (stroke)

List the factors that determine the consequence of an infarct

· Nature of the vascular supply

· Rate of development of occlusion

· Vulnerability to hypoxia

· Oxygen content of blood

List the component of Virchow’s Triad

· Endothelial injury

· Abnormal blood flow (stasis)

· Hypercoagulability

List possible fates of a thrombus

· Propagation

· Embolization

· Dissolution

· Organization and recanalization

List factors that influence the development of an infarct

· Nature of blood supply

· Rate of development of occlusion

· Vulnerability to hypoxia

List general categories of shock

· Cardiogenic

· Hypovolemic

· Septic

List causes of hypoproteinemia

· Protein-losing glomerulopathies (Nephrotic syndrome)

· Liver cirrhosis (ascites)

· Malnutrition

· Protein-losing gastroenteropathy

List the clinical findings of septic shock

· Warm and flushed skin
· Decreased urine output

· Fluid and electrolyte imbalances

· Tachypnea

· Tachycardia

· Hypotension 

· Diminished myocardial contractility

· Systemic leukocyte adhesion and diffuse alveolar capillary damage in the lung

· Activation of the coagulation cascade

List the reactions of platelets upon contact with the ECM

· Adhesion and shape change

· Secretion (release reaction)

· Aggregation

List causes of Lymphatic Obstruction

· Inflammatory

· Neoplastic

· Postsurgical

· Postirradiation

List causes of Hemorrhage (Excluding trauma)

· Penetrating wounds
· Rupture of a ventricle

· Rupture of an aneurysm

· Surgery

· Variety of diseases

· Platelet disorders

List causes of Endothelial Injury

· Hemodynamic stresses of hypertension

· Turbulent flow over scarred valves

· Bacterial endotoxins

· Homocystinuria

· Hypercholesterolemia

· Radiation

· Products absorbed from cigarette smoke

List anticoagulants produced by endothelium

· Endothelial prostacyclin (PGI2)

· Nitric Oxide 
· Thrombomodulin

· Herapin-like molecule
List anticoagulants, found in the serum

· Antitrombin III

· Protein C

· Protein S

List predisposing factors for the formation of a Mural thrombsis

· Abnormal myocardial contraction

· Arrhymias

· Dilated cardiomyopathy

· Myocardial infarction

· Injury to the endomyocardial surface

· Myocarditis

· Catheter

· Ulcerated atherosclerotic plaques

· Aneurysmal dilation

List types of Embolism

· Thromboembolism

· Fat Embolism

· Air Embolism

· Amniotic Fluid Embolism

List risk factors for blood clot formation (disease, conditions, bad habits, etc.)

· Primary (Genetic)

· Factor V mutations

· Prothrombin mutation

· Antithrombin III deficiency

· Protein C or S deficiency

· Secondary (Acquired)

· High risk for thrombosis

· Prolonged bed rest or immobilization

· Myocardial infarction

· Tissue damage (surgery, fracture, burns)

· Cancer

· Prosthetic cardiac valves

· Disseminated intravascular coagulation (DIC)
· Lupus anticoagulant

· Low risk for thrombosis

· Atrial fibrillation
· Cardiomyopathy

· Nephrotic syndrome

· Hyperestrogenic states

· Oral contraceptive use

· Sickle cell anemia

· Smoking

List clinical signs or symptoms of Fat Embolism Syndrome

· Tachypnea

· Dyspnea

· Tachycardia

· Irritability

· Restlessness

· Delirium

· Coma

List kinds of edema

· Inflammatory

· Noninflammatory

List causes/mechanisms of shock (do not list the types)

· Causes
· Severe hemorrhage

· Extensive trauma or burns

· Large myocardial infarction

· Massive pulmonary embolism

· Microbial sepsis

· Mechanisms

· Low Cardiac output

· Myocardial pump failure

· Endothelial activation/injury

· Leukocyte-induced damage

· Disseminated intravascular coagulation (DIC)

Be able to define, recognize the definition, or understand the context of:
Anarsarca- a severe and generalized edema with profound subcutaneous tissue swelling

Nephrotic syndrome- characterized by a leaky glomerular capillary wall and generalized edema that is an important cause of albumin loss.  The loss of albumin can lead to a decreased plasma osmotic pressure.

Elephantiasis- caused by the parasitic infection, filariasis, which causes massive lymphatic and lymph node fibrosis in the inguinal region that, results in edema of the external genitalia.
Virchow’s triad- Three primary influences predispose to thrombus formations which are endothelial injury, stasis, and hypercoaguability. 

Hemorrhage- extravasation of blood due to rupture of blood vessels

Ecchymoses- larger subcutaneous hematomas (bruises).  The hemoglobin (red-blue color) is converted into bilirubin (blue-green color) and eventually into hemosiderin (golden-brown color).

Prothrombin- is the inactive form of thrombin.  It combines with activated Factor X (Xa) to activate it into thrombin.
Hematoma- accumulation of blood from a hemorrhage.
Petechiae- Minute hemorrhages into skin, mucous membranes, or serosal surfaces and are typically associated with locally increased intravascular pressure, low platelet count, defective platelet function, or clotting factor deficiency.

Phleobothrombosis- AKA Venous thrombosis, is almost invariably occlusive and the thrombi form in the slow moving venous blood.  They contain more enmeshed erythrocytes and are known as red, or stasis, thrombi.  It is most commonly affects the veins in the lower extremities.
Thrombin- activated form of prothrombin that converts the soluble plasma protein fibrinogen into the insoluble fibrous protein fibrin.  It also contributes in aggregation of platelets by directly stimulating neutrophil and monocyte adhesion, and by generating chemotactic fibrin split products from the cleavage of fibrinogen.
HIT syndrome- occurs when administration of unfractionated heparin induces circulating antibodies that bind to molecular complexes of heparin and a platelet protein.  The antibody can attach to platelet and endothelial surfaces which results in platelet activation, endothelial injury, and a prothrombic state.

Embolus- is a detached intravascular solid, liquid, or gaseous mass that is carried by the blood to a site distant from its point of origin.

Fat embolism syndrome- characterized by pulmonary insufficiency, neurologic symptoms, anemia, and thrombocytopenia and is fatal in about 10% of cases.

Caisson disease- a more chronic form of decompression sickness in which persistence of gas emboli in the bones leads to multiple foci of ischemic necrosis.  The more common sites are the heads of the femur, tibiae, and humeri.
Infarct- is an area of ischemic necrosis caused by occlusion of either the arterial supply or the venous drainage in a particular tissue.

Edema- water extravasation into the interstitial spaces

Fibrinogen- is important in platelet aggregation.  It acts to connect multiple platelets together to form large aggregates.

Hyperemia- an active process resulting from augmented blood blow due to arteriolar dilation.  The affected tissue is redder because of engorgement with oxygenated blood.  It indicates a local increased volume of blood in a particular tissue.
Congestion- is a passive process resulting from impaired venous return from a tissue.  It may occur systemically or it may be locally, resulting from an isolated venous obstruction.  The tissue has a blue-red color, especially as worsening congestion leads to accumulation of deoxygenated hemoglobin in the affected tissue.  It indicates a local increased volume of blood in a particular tissue.

Von Willebrand Factor- is an essential cofactor for binding platelets to collagen and other surfaces.  It is a product of normal endothelium, found in plasma; it is not specifically synthesized after cell injury.  It facilitates adhesion of platelets to subendothelial collagen after endothelial injury.

