Hemorrhage and Shock-Pathology
Hemorrhage: A discharge or escape of blood from the blood vessels into...

· Exterior of the body

· A body cavity

· Surrounding Tissues

Causes of Hemorrhage

· Trauma to large blood vessels: Surgery, Fracture

· Weakened large blood vessels (Artery): 

· Atherosclerosis

· Aneurysm

· Atherosclerosis

· Hemorrhage in retroperitoneal space (Abdominal aneurysm)

· Congenital-> Berry aneurysm  in Willis circulation

· Infection-> Pulmonary tuberculosis

· Invasive tumours (erosin of the blood vessel wall)

· Hypertension (Increase intraluminal blood pressure)

· Hemorrhagic diatheses (spontaneous hemorrhage):

·  Thrombocytopenia: severe decrease in number of platelets, 

· Deficieny in coagulation/clotting factors. 

· Affecting capillaries (small blood vessels)

· Large bleeds may be manifested by different appearances and clinical consequences. 

· Hemorrhage may be external or accumulate within a tissue as a hematoma, which ranges in significance from trivial (a bruise) to fatal. 

Types/Definitions
· Petechaie-  pinhead size, 1-2mm Hg. Punctuate petechial hemorrhages of the colonic mucosa, a consequence of thrombocytopenia. 
· It is a pinpoint hemorrhage (1-2mm) usually in the skin; represent rupture of capillaries or arterioles and mainly involving skin, mucous membranes and serosal surfaces. 
· Purpura:  are slightly larger (3 to 5 mm) hemorrhages. They can result from the same disorders that cause petechiae as well as trauma, vascular inflammation and increased vacular fragility.  Diffuse, superficial hemorrhages in the skin, as large as 1 cm, superficial hemorrhages in the skin. 
· Hematoma: Any accumulation of blood in soft tissue. Small example would be a bruise. A large example would be cavity, organs. Bleeding into the soft tissues. 
· Ecchymosis/bruise:  are larger (1 to 2 cm) subcutaneous hematomas (called bruises). 
· Subcutaneous hematoma: large superficial haemorrhage with discoloration of skin due to product of heme degradation of the haemoglobin of RBCS. Caused by Trauma, E.i black ey
· Larger accumulation

· Hemothorax/hemopericardium: collection of blood in the pleural cavities due to trauma or rupture of the aorta, Collection of blood in the pericardial cavity around heart due to rupture of heart or the aorta. 
· Hemoperitoneum: Collection of blood in the abdominal cavity due to rupture of an aortic aneurysm or trauma to liver, spleen or aorta. 
· Hemoarthrosis: Collection of blood in a joint. 
Shock

· Generalized inadequate perfusion of all cells and tissue of vital organs
· Characterized by failure of the circulatory system to maintain an appropriate blood supply to the microcirculation with resultant inadequate perfusion of vital organs. 

· Due to: 

· Decreased blood volume

· Decreased cardiac output

· Redistribution of blood

Pathogenesis/shock

· Decreased effective circulating blood volume-> Innappropriate blood supply to microcirculation of vital organs-> inadequate perfusion of vital organs-> shock

· It can be caused by diminished cardiac output or by reduced effective circulating blood volume.

Types

· Hemorrhagic/Hypovolemic

· Cardiogenic

· Septic 

· Anaphlyatic/Neurogenic

Hypovolemic Shock

· Decreased blood volume

· Due to loss of fluid from vascular compartment 

· Loss of blood: hemorrhage (external), Massive internal hemorrhage

· Decrease Plasma volume: burns

· Fluid loss: Diarrhea, excessive urine formation, sweating or vomiting

Cardiogenic Shock

· Decreased cardiac output, but normal blood volume

· A) Inability of the heart to pump blood: Myocardial infarction, pericardial tamponade (fluid accumulate in the pericardium around the heart)

· B) Extensive impairment of cardiac output: pulmonary embolism

· Hypovolemic and cardiogenic shock result in decreased perfusion. 

Septic Shock

· Redistribution of blood
· Peripheral vasodilation/increased permeability of the vessels. 

· Septic

· Bacteremia

· Cytokines, bacterial endoxtoxins-> irreversible situation of systemic vasodilation, endothelial damage and direct injury to cells. 

· Think this a total body response to inflammation. 

Anaphylactic, Neurogenic

· Peripheral vasodilation/increased permeability of the vessels

· Anaphylaxis: Allergic condition

· Neurogenic: Anesthesia, injury of spinal cord

· Peripheral vasodilation- associated with anaphylaxis neurogenic and septic shock: due to release of factors (cytokines, bacterial endotoxins, etc) that cause dilation and increased permeability of these vessels. 

Mechanism

· Decreased tissue perfusion

· Hypoxic or anoxic cell injury

· Reversible changes-> recovery

· Irreversible change-> No recovery

Consequences/ Effect of Shock

· Irreversible damage-> further failure of the organs, heart,kidney liver-> more decline in cardiac output-> further endothelial cell damage-> no recovery, compensation fails. 

· Last organ failure brain-> death.
