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EDEMA


Localized or Anasarca (generalized 2° nephrotic syn., CHF), excess fluid in interstitial space


vs effusion=fluid in body cavity (eg ascites 2° hepatic cirrhosis)


Transudate (non-inflammatory, protein-poor) or Exudate (inflammatory, protein-rich)


Fluid volumes – intravascular (albumin), extracellular (Na), intracellular (K)


Pathogenesis: imbalance btwn hydrostatic/oncotic pressures or lymphatic drainage


Mechanisms


Increased intravascular hydrostatic pressure


Impaired venous return (passive hyperemia)→dusky cyanosis 2° CHF (dependent), constrictive pericarditis, hepatic cirrhosis (portal HTN+↓protein synthesis), venous obstruction (thrombus, compression, varicose)


Arteriolar dilation (active hyperemia) →redness, heat 2° heurohumoral excess/deficit eg carcinoid tumor


Reduced plasma oncotic pressure (hypoproteinemia) 2° protein-losing  glomerulopathies (face/eyelids), hepatic cirrhosis, protein malnutrition (kwashiorkor), protein-losing gastroenteropathy (eg hypertrophic gastritis) 


Lymphatic obstruction (lymphedema) 2° inflammation (Elephantiasis), neoplastic, postsurgical, postirradiation


Sodium retention


Excess salt intake + ↓ renal fxn


↓ renal perfusion (2° CHF, atherosclerosis) →RAAS→↑ Na tubular reabsorption


Inflammation – acute/chronic release CKs; angiogenesis








HYPEREMIA/CONGESTION


Hyperemia – ↑ tissue/organ blood volume 2° arterial dilation→↑ capillary blood flow


acute pulmonary congestion – alveolar capillary engorge→septal edema and/or intra-alveolar hemorrhage


acute hepatic congestion – central vein/sinusoid distention→centrilobular hepatocyte degeneration


Congestion (passive hyperemia) – ↑ tissue/organ blood volume 2° ↓ venous drainage


Called chronic passive congestion when long-standing→chronic hypoxia and parenchymal injury or necrosis


Chronic pulmonary congestion – alveolar septa thickening/fibrosis


Chronic passive congestion of the liver – RV failure, nutmeg pattern, dusky cyanosis


Centrilobular necrosis of the liver – central hepatocyte hemorrhagic necrosis 2° hypoxia from severe cardiac failure; long-standing→cardiac cirrhosis


Chronic passive congestion of the spleen – tense, enlarged, dilated sinusoids; prolong→sinusoid wall fibrous thickening/parenchymal scarring








HEMORRHAGE


Def: Blood vessel rupture/lac→blood escape


Petechiae – minute hem. in skin/mucous mem./serosal surface


Purpura – larger (to 1cm)


Ecchymoses (bruise) – large/blotchy


Increasing size: petechiae→purpura→ecchymoses (same exact question X 3)


Hematoma – accumulate blood in tissue


Hemo(thorax/peritoneum/pericardium/arthrosis) – blood in serous cavity (i.e. hemopericardium is bleeding into the potential space surrounding the heart)


Clinical significance depends on amount/rate/site of blood loss


External/GI blood loss may→iron deficiency


Internal hemorrhage resorption may→transient jaundice


Mech: trauma, intrinsic vascular dz (atherosclerosis, vasculitis, HTN), hemorrhagic diatheses (bleeding disorder)








HEMOSTASIS


Vascular wall


Traumatic injury→small vessel vasoconstriction→↓ blood loss


Endothelium – antithrombotic surface factors, procoagulant activities


Subendothelium – connective tissue thrombogenic; exposure→rapid platelet plug (primary hemostasis)


Platelets


Primary hemostasis – reversible, adhesion, first response


Adhesion – von Willebrand factor (vWF) bridge btwn platelets and collagen


Release reaction – alpha and dense body granules, platelet factor 3 (PF3)


Aggregation – interadherence stimulated by ADP, thrombin, TxA2 (aggregation + vasoconstriction)


Secondary hemostasis – irreversible dense hemostatic plug


PF3 mediates thrombin formation; thrombin+ADP+TxA2→platelets contract


thrombin causes fibrin formation→stabilize/anchor; ADP platelets bind fibrinogen→bind GPIIb-IIIa


Prostacyclin (PGI2) – endothelial-derived antiaggregator


WBC+RBC in plug→won’t clot well if anemic; WBC bind via P-selectin


Platelet-related bleeding – petechiae, purpura, ecchymoses (easy bruising), prolonged bleed after surgery/dental extraction


Labs – 1platelet count, 2platelet aggregation, 3Ivy Bleeding time


Coagulation system – vascular injury→tissue factor release→with platelet factors activates plasma coagulation sequence→proenzymes to enzymes→thrombin→fibrin monomers→polymerized by XIII (not measured by PT/aPTT) =secondary hemostasis


Coagulation factor bleeding – prolonged bleed w/ surgery/dental, hemarthroses, long/heavy menses


Labs – PT (Extrinsic path), aPTT (Intrinsic path), [fibrinogen], thrombin time – be able to read intrinsic/extrinsic diagram


Fibrinolytic system – clot lysis→normal flow


Plasminogen→plasmin (by XII-dependent path or t-PA/u-PA)


Endothelium modulates via plasminogen activator inhibitor (PAI)


Free plasmin neutralized by alpha-2 plasmin inhibitor








THROMBOSIS


Definitions


Thrombus – blood clot→↓/obstruct flow→ischemia/necrosis


Thrombosis – formation of thrombus


Thromboembolism – dislodged/fragmented thrombus piece


Influence thrombogenesis – endothelial injury, altered blood flow, altered coagulability	


Morphology	


Lines of Zahn – alternate pale platelets/dark RBC


Mural – stick to vessel wall (common in large aa., cardiac chambers)


Occlusive – block blood flow. Arterial or venous (venous almost always occlusive). Clot contraction→restore some flow and/or clot propagation


Premortem overfills, adheres vs. Postmortem nonadherent, not overfilled (postmortem clot looks like chicken fat)


Post thrombotic events – clot lysis, clot propagation, organization/recanalization, embolization; Homan’s sign for DVT


Pulmonary embolism – bed rest/surgery complication, usually from large veins in legs→↓/obstruct pulmonary aa., may→cor pulmonale/CVcollapse/sudden death


Block middle-size aa.→pulmonary hemorrhage, dyspnea, hemoptysis→resolves in few days


Block small aa.→pulmonary infarcts, dyspnea, pleuritic CP, hemoptysis


Multiple emboli→pulmonary HTN, sclerosis


Systemic embolism – arterial, cardiac chamber origin→infarction


Atheromatous emboli – from ruptured plaques→systemic emboli


Septic emboli – infected cardiac vegetation fragments


Tumor emboli – intravascular spread of neoplastic cells


Amniotic fluid embolism – uncommon, peripartum; amniotic fluid leak into mom when placenta and uterine vv. tear; maybe DIC/blockage; 86% mortality


Air/gas emboli – chest injury, iatrogenic, the bends (decompression)


Bone marrow/fat emboli – long bone fracture, DM, sickle cell, pancreatitis








ANTITHROMBOTIC


Heparin – short-term prevent form/propagate clot


Coumarin/coumadin – long-term clot prevention; teratogenic


Fibrinolytic – t-PA, streptokinase, urokinase→clot lysis; within few hours








DISSEMINATED INTRAVASCULAR COAGULATION (DIC)


Secondary systemic activation of coagulation/fibrinolytic systems→ischemic tissue damage, hemolysis, bleeding


Consumptive coagulopathy – widespread fibrin microthrombi→deplete platelets, fibrinogen, prothormbin, coagulation factors


Microangiopathic hemolysis – fibrin partially block capillaries→damage RBCs


Systemic fibrin(ogen)olysis – plasmin→Fibrin degradation products (FDP) →prolong aPTT by block of thrombin-mediated fibrinogen to fibrin


Bleeding diathesis – from depleted factors, ↓ platelets, FDPs


Labs


PT, aPTT, TT, bleeding time (BT) all prolonged


↓ Fibrinogen, ↓ platelets (thrombocytopenia)


↑ FDPs (measure with D-dimer), ↑ fibrin monomers


ELT measures fibrinolysis








INFARCTION


local area of necrosis from ↓ arterial supply/venous drainage (ovary and testes have single outflow vein)


Mechanisms: thrombosis, embolism, atherosclerosis, extrinsic vascular compression, torsion, vasospasm


Types


Anemic – arterial occlusion in solid tissue (heart, spleen, kidney)


Hemorrhagic – venous occlusion in loose tissue (lung), double circulation, or previous congestion


Septic – bacterial infection in necrotic area


Factors affecting injury severity from occlusion – general status of blood and CV system, vascular supply anatomic pattern (single/double/parallel supply), rate of occlusion development, tissue vulnerability to ischemia (ex: cortex>cerebellum>basal ganglia>glia)








SHOCK


Widespread hypoperfusion 2° blood volume/CO/redistribution→↓O2, ↑waste


Types


Cardiogenic– 30-60% mortality w/ prompt intervention


Septic – 40-50% mortality


Hypovolemic – 10% mortality


Neurogenic – 10% mortality


Secondary mediators – catecholamines, histamine, 5-HT, PG, renin, TxA2, myocardial depressant factor, complement, IL-1, leukotrienes


Stages – early/compensated→progressive/decompensated (tachypnea, oliguria, lactic acidosis) →irreversible


Ischemic damage in survivors causes: (same exact question 1998-00)


Adult respiratory distress syndrome/diffuse alveolar damage


Hypoxic encephalopathy


Acute tubular necrosis


Hepatopathy


Cardiopathy


Susceptibility to infection





















