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Fluid and Hemodynamic Disorders

Hyperemia is ( BF to a tissue d/t an active process such as exercise.

Congestion (passive hyperemia) is a passive process of fluid accumulation in a tissue d/t ( outflow form the tissue.

Hemorrhage is the loss of blood from vessels into the TS (hematoma) or the outside world 


-morphology of tissue:  RBC’s, hemosiderin (brownish yellow), bilirubin (yellowish green)

Infarction is an ischemic event that leads to  coagulation necrosis (except in the brain- liquefaction)


A white infarction occurs in organs w/ only 1 blood supply and/ or an arterial occlusion

-heart, spleen, kidney, small intestine

A red infarction occurs in organs w/ a dual blood supply and sufficient loose tissue and is more common w/ a venous occlusion.

-lung, liver 

Edema is an accumulation of fluid in the tissue space.  Anasarca (generalized edema) is d/t RHF, while ascites (peritoneal edema) is d/t portal HTN.  Localized edema  is the result of inflammation ((vascular permeability) 

-Causes of Edema:

1.  ( capillary hydrostatic pressure ((BP)

2.  ( tissue space osmotic pressure (Na+ retention)

3.  Lymphatic obstruction(tumor impingement, parasites),  Milroy’s Dz.(congenital absence of lymphatics), removal (mastectomy)

4.  ( plasma oncotic P:  protein deficiency, liver dz., renal failure

5.  Inflammation

-Clinical Causes of Edema:

1.  Constriction of the inferior (constrictive pericarditis) and superior vena cava ( (capillary pressure  

2.  ( central venous pressure d/t stenotic tricuspid valve ( ( capillary pressure

3.  Right Heart Failure-  anasarca( liver central vein congestion (backward deficit) and cyanosis, pitting edema (forward deficit)

-pure RHF exhibits pulmonary HTN ( hypertrophy of right ventricle ( eventual RV failure ( ventricular dilation w/ contraction failure

-Black Lung Dz. ( pulmonary scarring ( ( compliance of lung (cor pulmonale( eventual RHF (as above)

4.  Left Heart Failure-  1( d/t left coronary artery obstruction ( AMI ( scarring ( left ventricular hypertrophy ( eventual failure 


-forward deficit (O2: - additional myocardial damage

-brain-  ( cognitive and motor function d/t impaired hippocampus and cerebellum as these areas are the most O2 sensitive (ischemia encephalopathy)

-renal medulla- acute tubular necrosis

-small intestine- partial infarctions


-backward deficits:

-pulmonary edema ( minor hemorrhage ( alveolar macro’s take up Hb (hemosiderin- “heart failure cells”) ( rusty brown sputum

5.  Cerebral edema-  d/t osmotic shift or vascular damage


-fluid collects in cells (astrocytes, neurons) d/t lack of TS

6.      Protein Deficiency
-liver disease ( ( albumin ( fluid escapes capillaries into TS ( edema (anasarca)


                      (sclerosis ( ( blood clotting

-malnutrition-  Kwashiorkor (ascities)
-small intestine-  protein losing enteropathies
-renal disease

7.       2( Hyperaldosteronism-  many etiologies ( (blood volume ( (CO/BF ( (renin (((aldosterone  

Hemostasis and Thrombosis
Hemostasis  is the normal physiological process of formation of a platelet plug w/ fibrin.

Thrombosis is the pathological process of blood clot formation which attaches to the vascular wall (thrombus).  An Embolism is a free floating thrombus.

Inhibition of thrombus formation

-heparin like molecule  enhances antithrombin 3

-antithrombin 3:  (also antiangiogenic)  inactivates thrombin and factor Xa (first common step of both coagulation pathways)

-Thrombomoduline:  converts thrombin to an anticoagulant (  protein C (activation) ((-) proteolytic cleavage of factors V and VIII 

-tissue plasminogen activator (t-PA) ( (+) fibrinolysis

Prothrombotic Factors
-vonWillebrand factor:  connective tissue( (+) XII to form XIIa , vWF causes  plate’s to bind to collagen

-tissue factor (thromboplastin) ( (+) factor VII to form VIIa  (extrinsic pathway)
Shock
-Cardiogenic Shock  results from myocardial pump failure d/t intrinsic damage (infarction), ventricular arrhythmias, extrinsic compression (cardiac tampenade) or out flow obstruction (pulmonary embolism).

-Hypovolemic Shock results from loss of blood or plasma volume d/t hemorrhage, fluid loss (extreme sweating, burns, trauma).

-Septic Shock  is caused by microbial infection, usually GN bacteria (endotoxic shock).

-Progression of Shock

1.  nonprogressive phase:  reflex compensation, organ perfusion maintained

-Sx:  tachycardia, peripheral vasoconstriction, renal conservation of fluid, weak pulse, cyanosis, 

tachypnea, cool clammy skin

2.  progressive stage: declining circulatory (hypoxia) and metabolic imbalances  ( tissue hypofunction

-Sx:  lactic acidosis, blunted vasomotor response, confusion, ( urinary output

3.  irreversible stage:  irreversible tissue damage ( death

        -Sx:  complete renal shutdown d/t acute tubular necrosis

