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EDEMA
Definition 
· Excess fluid in intracellular space 
Increased hydrostatic pressure 
· CHF 
Decreased osmotic pressure (hypoalbuminemia) 
· Liver disease 
· Nephrotic syndrome 
Lymphatic obstruction 
· Surgical removal of lymph node drainage 
· Increased risk of angiosarcoma 
Increased endothelial permeability 
· Drugs 
· Type I hypersensitivity 
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EDEMA CON’T
Anasarca 
· Generalized edema 
Effusion 
· Fluid within body spaces 
Transudate 
· Low protein 
· Specific gravity < 1.020 
Exudate 
· High protein 
· Specific gravity > 1.020 
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EDEMA CON’T
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HEMOSTASIS AND BLEEDING DISORDERS
Hemostasis 
· Sequence [image: image5.png]


cessation of bleeding 
· Involves- vascular wall, platelets + coagulation system 
Vascular wall injury 
· Vasoconstriction- Endothelin 
· Thrombogenic factors 
· Turbulence + stasis 
· Tissue factor 
· Exposure of subendothelial collagen 
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HEMOSTASIS AND BLEEDING DISORDERS CON’T
Platelets 
Derived from megakaryocytes in BM 
Sequence of events 
· Platelet adhesion 
· Platelet activation 
· Platelet aggregation 
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LAB TESTS FOR PLATELETS
· Platelet count 
· Bleeding time 
· Aspirin 
· Uremia 
· Von Willebrand disease 
· Platelet aggregometry 
· Von Willebrand disease 
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IMMUNE THROMBOCYTOPENIA PURPURA
Etiology 
· Antiplatelet antibodies 
· Platelets destroyed in spleen 
Clinical 
· Petechiae + ecchymosis 
· Nosebleeds + prolonged periods 
Forms 
· Acute ITP 
· Kids, following a virus (self-limited) 
· Chronic ITP 
· Young females 
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IMMUNE THROMBOCYTOPENIA PURPURA CON’T
Labs 
· Decreased platelet count + prolonged bleeding time 
· Normal PT + PTT 
· Megathrombocytes 
· BM biopsy- increased megakaryocytes 
Treatment 
· Steroids 
· Immunoglobulins 
· Splenectomy 
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THROMBOTIC THROMBOCYTOPENIA PURPURA
Pathology 
· Production of platelet thrombi 
· No activation of the coagulation system 
Clinical 
· Adult females 
· Pentad 
· Fever 
· Low platelets 
· Microangiopathic hemolytic anemia 
· Neurologic symptoms 
· Renal failure 
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THROMBOTIC THROMBOCYTOPENIA PURPURA CON’T
Hemolytic uremic syndrome 
· Subtype of TTP 
· Children 
· E. coli 0157:H7 
· Similar pentad to TTP 
· Less neurologic symptoms 
· Renal failure predominates 
Labs 
· Decreased platelet count + prolonged bleeding time 
· Normal PT + PTT 
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COAGULATION
Coagulation factors 
· Produced by liver 
· Proenzymes converted to active forms on phospholipid surface 
· Requires calcium 
Intrinsic pathway 
· Activated by contact factors 
· Subendothelial collagen, HMWK + kallikrein 
Extrinsic pathway 
· Activated by release of tissue factor 
Lab tests 
· PT 
· Extrinsic pathway- VII, X, V, prothrombin + fibrinogen 
· PTT 
· Intrinsic pathway- XII, XI, IX, VIII, X, V, prothrombin + fibrinogen 
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COAGULATION DISORDERS
Clinical features 
· Delayed bleeding 
· Deep bleeding 
· Hematomas 
· Hemarthrosis 
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COAGULATION DISORDERS CON’T 
Hemophilia A 
· Factor VIII deficiency 
· X-linked recessive- males 
· Variable symptoms 
· Hemarthrosis + postsurgical bleeding 
· No petechiae or ecchymoses 
· Labs 
· Normal platelet count + bleeding time 
· Normal PT 
· Prolonged PTT 
· Treatment 
· Factor VIII concentrate 
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COAGULATION DISORDERS CON’T
Hemophilia B 
· Factor IX deficiency 
· Clinically identical to Hemophilia A 
· Diagnosis 
· Factor assay 
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ACQUIRED COAGULOPATHY
Vitamin K deficiency 
· Broad spectrum antibiotics 
· Decreased synthesis of factors II, VII, IX + X 
· Prolonged PT + PTT 


137860 >>> 0:24:15 

SLIDE 16 of 25 
COAGULATION DISORDERS CON’T
Von Willebrand’s disease 
· Definition 
· Inherited bleeding disorder 
· Deficiency/ defect in von Willebrand’s factor 
· Labs 
· Normal platelet count 
· Prolonged bleeding time 
· Normal PT 
· Prolonged PTT 
· Treatment 
· Desmopressin 
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COAGULATION DISORDERS CON’T
Disseminated intravascular coagulation 
· Secondary disorder 
· Causes 
· Obstetric complications 
· AML M3 
· Adenocarcinomas 
· Meningococcus 
· Pathology 
· Widespread microthrombi 
· Consumption of platelets + clotting factors [image: image7.png]


hemorrhage 
· Labs 
· Decreased platelet count 
· Prolonged PT/PTT 
· Decreased fibrinogen 
· Elevated fibrin split products 
· Treatment 
· Treat underlying disease 
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THROMBOSIS
Definition 
· Intravascular coagulation 
Thrombus formation factors (Virchow’s Triad) 
· Endothelial injury 
· Atherosclerosis + smoking 
· Alterations in blood flow 
· Immobilization 
· Aneurysms 
· Hyperviscosity 
· Hypercoagulable state 
· Cancer 
· Pregnancy 
· Trauma 
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THROMBOSIS CON’T
Alternating red/white lines- Lines of Zahn 
Table V-4. Comparison of a Thrombus with a Blood Clot 
  

Thrombus
Blood Clot
Location

Intravascular

Extravascular or intravascular (postmortem) 
 

Composition

Platelets 
Fibrin 
RBCs and WBCs

Lacks platelets 
Fibrin 
RBCs and WBCs

Lines of Zahn

Present

Absent

Shape

Has shape

Lacks shape
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THROMBOSIS CON’T
Common locations 
· Brain 
· Heart 
· Aneurysms 
· Heart valves 
· DVTs 
Outcomes 
· Occlusion [image: image9.png]


infarction 
· Embolism 
· Thrombolysis 
· Organization + recanalization 
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EMBOLISM
Definition 
· Intravascular mass carried down bloodstream 
Composition 
· Thromboemboli 
· Fat emboli; BM emboli 
· Atheromatous emboli 
· Gas emboli- “bends” + “chokes” 
· Metastasis 
· Talc emboli 
· Infective endocarditis 
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PULMONARY EMBOLISM
Epidemiology 
· Most commonly missed diagnosis 
· Silent 
· Half of autopsies 
Pathology 
· DVTs 
· Pelvis venous plexus 
Diagnosis 
· V/Q scan mismatch 
· Leg exam – Homan’s sign 
· Doppler u/s 
Outcomes 
· No sequela- 75% 
· Infarction- 15% 
· Sudden death- 5%- “saddle embolus” 
· Chronic pulmonary hypertension 
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SYSTEMIC ARTERIAL EMBOLI
Most arise in heart [image: image12.png]


infarction
Sites of infarction 
· Lower extremities 
· Brain 
· Intestine 
· Kidney 
Paradoxical emboli 
· Venous embolus [image: image13.png]


arterial side 
· ASD 
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INFARCTION
Definition 
· Localized area of necrosis secondary to ischemia 
Pathogenesis 
· Thrombotic/ Embolic occlusion of artery/ vein 
· Vasospasm 
· Torsion 
Factors 
· Organ vulnerability to hypoxia 
· Degree + rate of occlusion 
· Dual blood supply or collateral circulation 
Sites 
· Heart 
· Brain 
· Lungs 
· Intestines 
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INFARCTION CON’T
Gross pathology 
· Wedge-shaped 
· Pathology points to etiology 
· Anemic infarcts- pale 
· Spleen, kidney + heart 
· Hemorrhagic infarcts- red 
· Lungs + intestines 
Micro 
· Coagulative necrosis- most common 
· Liquefactive necrosis- Brain 
Ischemia [image: image14.png]


coagulative necrosis [image: image15.png]


granulation tissue [image: image16.png]


scar 
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