Pathology

Part II Board Review

-Methods used for examination / chemical stains

HEMATOXYLIN STAIN
Stains blue to purples

-Nuclei

-Nucleoi

-Bacteria

-Ca2+

EOSIN STAIN:
Stains pink to red

-Cytoplasm

-Collagen

-Fibrin

-RBCs

-Thyroid colloid

PRUSSIAN BLUE: Iron

CONGO RED: Amyloid

ACID FAST: Mycobacterium

VIMENTIN: Mesothelial tumors

CAUSES OF CELLULAR INJURY:


-Hypoxia


-Most common cause


-Lack of oxygen leads to inability of cell to synthesize adequate ATP


-Ischemia: lack of blood supply


-Cardiopulmonary failure, decreased oxygen carrying capacity of the blood

-Infections


-Mediated by microorganisms


-Cellular injury occurs via production of toxins, host inflammatory response

-Immunologic reactions


-Hypersensitivity


-Autoimmune disorders

-Congenital disorders


-Inborn errors of metabolism


-Enzymatic defects (usually recessive)


-Genetic defects in proteins (usually AD)


-Cytogenetic disorders


-Congenital malformations

-Chemical injury


-Drugs


-Poisons


-Pollution

-Physical forms of injury

-Malnourishment


-Vitamin K disorders:
bleeding diathesis


-Vitamin D disorders:
Rickets and osteomalacia


-Vitamin C disorders:
Collagen abnormalit


-Vitamin B12 disorders:
Megaloblastic disorders / anemia


-Folate:


Neural tube defects


-Niacin:


Pellagra (diarrhea, dementia, dermatitis) 

-Important mediators of injury


-Superoxide anion


-Hydroxyl radical


-Hydrogen peroxide


-These radicals cause damage to DNA and proteins via peroxidation


-recall the harmful effects of oxidized LDL


-It is glutathione peroxidase that takes hydroxyl / hydrogen peroxide ions to water


-Catalase: Takes H202 to oxygen and water


-Superoxide dismutase: takes superoxide to hydrogen peroxide

-Reversible cell injury


-Decreased ATP synthesis via oxidative phosphorylation


-Decreased function of Na/K/ATPase membrane pumps



-Influx of Na/water



-Efflux of K+



-Cellular swelling



-Swelling of the ER


-Switch to glycolysis



-Depletion of cytoplasmic glycogen



-Increased lactic acid production



-Decreased intracellular pH



-Decreased protein synthesis




-Detatchment of ribosomes from the rough ER; plasma membrane blebs and myelin figures seen

-Irreversible cell injury


-Severe membrane damage



-Massive influx of Ca2+



-Efflux of intracellular enzymes and proteins into circulation


-Marked mitochondrial dysfunction




-Mitrochondrial swelling



-Densities within the mitochondrial matrix



-Irreparable damage to the oxidative phosophorylation pathway



-Inability to produce ATP

-Rupture of the lysosomes



-Release of lysosomal digestive enzymes into the cytosol



-Activation of acid hydrolases


-Nuclear changes



-Pynknosis:
degeneration /.condensation of nuclear chromatin



-Karyorrhexis:
Nuclear fragmentation



-Karyolysis:
Dissolution of the nucleus

	
	CAUSE
	MORPH
	CLINICAL

	Coagulative necrosis
	-Most common form

-Denaturing and coagulation of proteins within cytoplasm
	-Loss of nucleus but preservation of cellular shape
	-Common in heart, liver, kidney

	Liquefactive necrosis
	-Cellular destruction via hydrolytic enzymes

-Due to autolysis and heterolysis
	
	-Occurs in abscesses, brain infarcts, and pancreatic necrosis

	Caseous necrosis
	-Combination of coagulation and liquefaction necrosis
	-Soft, friable and cottage cheese like appearance
	-TB

	Fat necrosis
	-Caused by action of LPL on fatty tissue
	-Chalky white appearance
	

	Fibrinoid necrosis
	
	-Necrotic tissue that histologically resembles fibrin
	

	Gangrenous necrosis
	-Gross term used to describe dead tissue
	DRY: Pattern  is coagulative necrosis

WET: Pattern is liquefactive necrosis
	-Common sites include gall bladder,  GI tract, and testes


CASEOUS NECROSIS:
-Combinaion of coagulation and liquefactive necrosis

-Gross: soft, friable, and cottage cheese like appearance

-Characteristic of tuberculosis

FAT NECROSIS:
-Caused by action of lipases on fatty tissue

-Grossly, fat necrosis have a chalky white appearance

FIBRINOID NECROSIS:

-Necrotic tissue that histologically resembles fibrin

-Has an eosinophilic (pink) homogenous appearance

GANGRENOUS NECROSIS:
-Gross term used to describe dead tissue

-Dry gangrene: microscopic pattern is coagulative necrosis

-Wet gangrene: microsopic pattern is liquefactive necrosis

APOPTOSIS
-Specialized form of programmed cell death

-Apoptosis is active and regulated by genes; involves RNA and protein synthesis

-Often affects only signle cells or small groups


-Morphology:


-Cell shrinks in size and hase dense eosinophilic cytoplasm



-Nuclear chromatic condensation followed by fragmentation



-Cytoplasmic membrane “bleb” formation



-Breakdown of cell into fragments



-Phagocytosis of apoptotic bodies by adjacent cells or macrophages



-Lack of inflammatory response

-Stimulus involves cell injury and DNA damage


-Lack of hormones, cytokines, growth factors


-Receptor ligand signals


-TNF binding to the TNF receptor

-Apoptosis is regulated by genes:


-BCL-2 inhibits apoptosis


-Prevnts release of cytochrome C from mitrochondria


-Binds pro-apoptotic protease activating factor (Apaf-1)


-p53 stimulates apoptosis


-Elevated by DNA injury and arrests the cell cycle


-If DNA repair is impossible, p53 stimulates apoptosis

-Execution of apoptosis


-Cascade mediated


-Caspases digest nuclear and cytoskeleatal proteins


-Caspases also activate endonucleases

-Physiologic examples of apoptosis


-Viral diseases including hepatitis (Councilman bodies)


-Graft versus host disease


-Cystic fibrosis: duct obstruction and pancreatic atrophy

CELLUAR ADAPTIVE RESPONSES TO INJURY

ATROPHY
-Definition is decrease in cell size and functional ability

-Causes include decreased workload, ischemia, aging, malnutrition

-Small shrunken cells with lipofuscin granules

-Decreased IC components and autophagosomes

HYPERPTROPHY:
-Increase in cell number and functional ability

-Increased mechanical demand can be physiologic

-Increase can also be pathologic like cardiac muscle straining against excessive hypertensive afterload

-Hypertrophy and hyperplasia often occur together

HYERPLASIA: 

-Increase in number of cells

-Compensatory hyperplasia 

-Mediated by growth factors, cytokines, other trophic stimuli

-Increased DNA synthesis and cell division

-BPH is a nodular hyperplasia of the central zone of the prostate

-Atypical ductal hyperplasia of the breast also predisposes to cancer

-Some cell type are unable to exhibit hyperplasia (nerve, cardiac, skeletal muscle cells) 

APLASIA:
-Suppression of growth

-Leukemias are tumors that originate in the bone marrow can cause aplasia via suppression

DYSPLASIA:
-Abnormal proliferation of cells that is characterized by changes in cell size, shape, loss of cellular organization

-Abnormal characteristic generally one step away from cancer: different shapes, loss of contact with basement membranes

-Dysplastic change, if large enough, can be referred to as carcinoma in situ

-Cervical dysplasia: HPV 6,18,31,33 (oncogenic) 

METAPLASIA:
-Reversible change of one adult cell type to another

-It has been suggested that the replacement cell is better able to tolerate stress

-Lungs normally have pseudostratified columnar epithelium which beat upward to evacuate dust and toxins

-Squamous metaplasia can occur as an adaptive process( one step away is squamous dysplasia

-Metaplasia can also involve the lower esophageal area

-Squamous epithelium lines the distal end of the esophagus. Repeated acid injury can cause turnover. Sqamous epithelium does not survive acid injury well( poor LES tone exposes the stratified layer to acid

-Barret’s esophagus is an example of lower esophageal metaplasia (Mucous producing cancer( adenocarcinoma)

LIPOFUSCIN:
-Wear and tear pigment

-Found in the cells of old tissue

-Appears as brownish pigmentation

-Appears as indigestible brown color within 

MELANIN:
-Also relevant; black brown and found in melanocytes and substantia nigra pars compacta

-Filled with melanin and dopamine cell bodies

-Parkinson’s disease is an example of degeneration of substantia nigra

HEMOSIDERIN:
-Golden yellow brown granular pigment

-Prussian blue strain

-Found in areas of hemorrhage

HYALINE CHANGE:
-Pink change in tissue, homogenous in appearance

-Protein accumulates in tissue. 

-Can occur intracellularly (russel body in plasma cells), alcoholic hyaline

-Alcoholic hyaline change: Mallory bodies in liver, made of cytokeratin

-Hyaline arteriolosclerosis: three major conditions


-Malignant hypertension


-Diabetes


-Aging

-Hyaline membrane disease of the newborn

CALCIFICATION:
-Dystrophic calcification is in dying tissues in absence of hypercalcemia

-Psammoma bodies: laminated calcifications that occur in meningiomas and papillary carcinomas of the thyroid and overy

-Metastatic hypercalcification in normal tissue due to hypercalcemia

-Causes include hyperparathyroidism, renal failure, paraneoplastic syndromes, vitamin D intoxication

-Milk alkali syndrome, paget’s disease, sarcoidosis all examples of metaplastic disease

HIGH YIELD POINT REVIEW:
-24 year old IVDA presenting with hepatitis. What is the most likely change in the liver cell? Apoptosis

-Councilman bodies: apoptotic cells in liver of Hepatitis patients

-Liquefactive necrosis: disruption of normal architecture of cells

-Dry and wet gangrene often shown with pictures; coagulative necrosis is associated with dry gangrene

-Prussian blue strain: looks at iron load situation

INFLAMMATORY CHANGES

-Initial transient vasoconstrictive response

-Massive vasodilatation mediated by histamine, bradykinin, prostaglandins

-Increased vascular permeability


-Chemical mediators of increased permeability


-Vasoactive amines, histamine, serotonin


-Leukotrienes mediate permeability


-More blood, slower blood flow


-Stasis due to increased viscosity of blood, allows margination of PMNs

NEUTROPHILS
-These cells are the initial response to injury

PRIMARY GRANULES OF PMN

-Myeloperoxidase: makes “bleach”

-Phospholipase A2: makes arachnodonic acid (Review the pathway) 

-Lysosime

-Acid hydrolases

-Elastase: When PMNs are annoyed, the release an elastin digesting enzyme

SECONDARY GRANULES OF PMN

-Phospholipase A2

-Leukocyte alkaline phosphatase: enzyme only found in terminally differentiated cells( leukemia


-If LAP is high, consider inflammation


-If low, consider CML 

-Lysosyme

-Collagenase

-Lactoferrin: traps iron. If chronic inflammation, iron can be trapped in Mphages. Involved in anemia of chronic


disease

-Vitamin B12 binding proteins

NEUTROPHIL MARGINATION

-Adhesion mediated by complementary molecules on surface of neutrophils and endothelium

-Step 1: At sites of inflammation, endothelial cells have increased expression of selectins E and P

-Step 2: Neutrophils weakly bind to the endothelial selectins and ROLL along the surface

-Step 3: Neutrophils are stimulated by chemokines to express their integrins

-Step 4: Binding of integrins firmly adheres the neutrophil to the endothelial cell

-Modulation of adhesion molecules in inflammation:

-Redistribution to the surface: P(platelet) selectin normally present in endothelial cells and can be redistributed to the cell surface


(upregulation)


-Additional synthesis: Cytokines IL-1 and TNF induce production of E selection, ICAM, VCAM1 in endothelial cells


-Increased binding affinity: Chemotactic agents cause a conformational change in the leukocyte integrin LFA-1

-Defects in rolling:

-Diabetic states: different sugars and different places, rolling is inhibited. Selectins no longer recognize ligands that they are


supposed to bind to. Predisposition to chronic infection. Increased glycosylation of proteins causes problems with rolling

-Integrins: stable binding and adhesion

-Selectins: Weak binding and initiation of rolling

-Immune deficiency involved in defective inflammatory responses because ICAM is a type of immunoglobulin

-Corticosteroids suppress function and may interfere with the binding of ICAM molecules. 

-If cells cannot marginate well (anti-inflammatory effect), circulating white blood cells will be increased in serum 


-Leukocytes are not bound because margination and adhesion are suppressed


-More leukocytes, therefore, are found in the serum of patients on glucocorticoid therapy

-Genetic cause of defect in adhesion? Leukocyte adhesion deficiency( occurs in childhood. 


-Patients have recurrent bacterial infection


-Umbilical stump remains on baby 

EMIGRATION:
-Leukocytes emigrate from vasculature by extending pseudopods between the endothelial cells

-PCAM: has to do with emigration

-Blood vessels move toward inflammatory stimulus

CHEMOTAXIS:
-N-Formyl methionine is chemotactic: initial amino acid in prokaryotic translation

-Leukotriene B4

-Complement system product C5a

-Alpha chemokines (IL-8)  


-Made by resident macrophages

-PMN and macrophages always respond to the inflammatory stimulus (consider glomerulonephritis) 

-Complement deposition in skin may cause rashes

PHAGOCYTOSIS AND DEGRANULATION:
-Opsonins enhance regognition and phagocytosis of bacteria

-Opsonins include:


-Fc domains of IgG


-Complement system produce C3B


-Plasma protein-collectins (mannose phosphorylated proteins)

-Engulfement

-Netrophil sends out cytoplasmic processes to surround bacteria


-Bacteria are internalized within phagosome


-Chediak-Higashi syndrome: Autosomal recessive. Classic is increased infection secondary to neutropenia. Defect in chemotaxis


and degranulation. These cells have a huge defect in granulation. Defect is a problem with microtubule proteins, which are 


necessary for phagosome binding to the lysosome

-Intracellular killing

-Respiratory burst


-required NADPH oxidase and oxygen



-Remember that G6PDH responsible for NADPH production


-Produces superoxide, OH radicals, and hydrogen peroxide


-Myeloperoxidase



-Requires H202 and halide



-Produces HOCL 


-NADPH oxidase deficiency: Process of oxygen burst will be inhibited. Recurrent infections seen with catalase positive organisms,


formation of granulomas.Classic infection with staphylococcus aureus infections


-Chronic Granulomatous Diseases: Stain called nitro-blue tetrazolium is used to test the integrite of the oxygen dependend


killing system. This is a stain that turns blue only if superoxide is present. 


-Myeloperoxidase deficiency: “bleach”cannot be made, but other chemicals are intact. Recurrent fungal infections. Less 


severe than NADPH oxidase deficiency. 


-There is oxygen independent killing as well:



-Lysosyme, lactoferrin, acid hydrolases, defensins

CHEMICAL MEDIATORS OF INFLAMMATION:
-Histamne:
Found in platelets, produced by basophils, eosinophils. Vasodilatory effect( increases vascular permeability

-Serotonin:
Produced by platelets. Causes vasodilation and increased permeability

-Kinins:

Activated Hageman factor (12) converts prekallikrein to kallikrein



Kallikrein cleaves kininogen  into HMWK( bradykinin



Effects of bradykinin:



-Increases vascular permeability



-Increases pain



-Vasodulation



-Bronchoconstriction



-Immune, thrombotic responses cross over



-Review emphasized that kinins are produced in the coagulation cascade (conversion of factor 12 to 12q)

-Arachnodonic Acid products

-COX Pathway



-Thromboxane A2: Produced by platelets



-Vasocontriction, PLT activation


-Prostaglandin



-Fever



-Produced by vascular endothelium

-Complement cascade:

-C5b-C9: formation of MAC

-C5a: chemotaxis


-C3b: opsonization


-C3a, C5a: anaphyloxotoxin

-Cytokines

-IL1 and TNF


-Fever and acute phase reactants


-Enhances adhesion molecules


-Activates fibroblasts, endothelial cells, neutrophils


-IL-8 neutrophil chemoatractant produced by macrophages

-Four outcomes of acute inflammation


-Complete resolution with scarring


-Complete resolution with regeneration


-Abscess formation


-Transition to chronic inflammation

-Chronic inflammation:

-Cellular response other than PMN


-Eos, Basos, lymphocytes


-Chronic inflammation seen with viral infectios, mycobacteria, fungal and parasitic infections


-Autoimmune disorders and cancers associated with chronic inflammation

-Important cells in chronic inflammation


-Macrophages



-Derived from blood monocytes



-Tissue based monocytes include histocytes, Kupferr cells, microgliain brain


-Macrophages arrive by chemotaxis (remember C5a) 


-MCPs, PDGF, etc, TGF-b


-PDGF and TGF beta are necessary for fibriblast and tissue growth


-Lymphocyres 



-Relevant for viral diseases


-Eosinophils



-Important in type I reaction



-Parasitic response


-Basophils



-Tissue based basophils are caused mast cells



-Play an important role in IgE mediated reactions

-Chronic granulomatous inflammation


-Specialized from of chronic inflammation characterized by aggregates of modified macrophages

 
-Cells appear epitheliod and multinucleated giant cells


-Interferon G transforms macrophages into epitheliod cells


-Enlarged cell with abundant pink cytoplasm


-T lymphocytes make T lymphocytes


-Granulomas associated with Type IV DTH sensitivity

-Composition of granuloma:


-Epitheliod cells


-Transformed via IFN G


-Multinucleated giant cells


-Langerhans type giant cell (peripheral arrangement of nuclei)


-Foreign body type giant cel (Haphazard nuclear arrangement

-Granulomatous diseases are plentiful. They all involve something slow growing or a source of persistent injury


-Tuberculosis


-Cat Scratch fever


-Syphilis


-Beryllium


-Sarcoidosis


-Fungal and Parasitic infections


-Wegner’s granulomatosis


-Crohn’s Disease is granulomatous

-TISSUE RESPONSE TO INFECTIOUS AGENTS

-Five major histologic patters occur


-Exudative inflammation


-Acute inflammatory response with PMN



-Bacteiral meningitis



-Bronchopneumonia



-Abscess


-necrotizing inflammation


-Virulent organisms producing severe damage and extensive cell death



-necrotizing fascitis



-necrotizing pharyngitis


-Granulomatous inflammation


-Slow growing organisms


-Interstitial inflammation


-Viral infections, lymphocytes involved



-Common response to viral infectious agents



-Myocarditis (Coxsackie)



-Viral hepatitis


-Cytopathic / cytoproliferative inflammation


-Injured and infected cells are altered



-Rabies: Negri body inclusion



-Cytomegalic inclusion disease: Owl’s eyes



-Herpes Simplex: Cowdry bodies



-Apoptosis: councilman body



-HIV causes formation of giant syncytial cells

WOUND HEALING AND REPAIR


-Three types of cells

-Labile cells: can always replicate, regeneration likel

-Stable cells: Can replicate but do not do it normally. If injury survives, then replicaton can take place

-Permanent cells: Cannot replcate, no regeneration Scars and fibrosis replace damaged permanent areas

-Tissue repair


-Replacement of a damaged area by a CT scar


-Mediaed by growth factors and cytokines



-TGF beta:  (also macrophage chemotactic)



-PDGF (also macrophage chemotactic) 



-FGF



-VEGF



-TNF and IL-1


-Most tissues have a cell capable of carrying out fibroblast/repeair functions


-In liver, the stellate cell conducts repair


-In vascular areas, it is the smooth muscle cell


-Formation of granulation tissue (fibroblasts to lay out connective proteins )

-Primary union (first intention)


-Occurs with clean wounds when there has been little tissue damage and the wound edges are approximated

-Secondary union (secondary intention)


-Occurs in wounds that have large tissue defects and hen the two edges are not approximated


-Chronic infection causes problems with union

-Delayed wound healing:

-Ischemia and infection


-Wound healing prolonged by foreign bodies, infection, ischemia

-Hypertrophic scarring:

-Results in prominenbt scar that is localized to the wound


-Excess production of granulation tissue and collagen

-Keloid


-Genetic predisposition


-More common in African Americans


-Tends to affect earlobes, face, neck, sternum, forearms

-Different type of collagen

-Type I: 

Most common with high tensile strength. Found in skin, bone, tendons, most organs


-Type II:

Cartilage and vitreous humor


-Type III:
Elastic, not so strong but distensible. Found in smooth muscle tissues like BV, GI tissue, uterus




Granulation tissue makes type III. 


-Type IV:
Found in basement membranes

-In time, type III collagen is replaced by type I collagen (in several months)

-Clinical applications include vaginal birth after C-section

-Hypertrophic scars and keloids are scars that are protuberant


-XS granulation tissue


-In hypertrophic scar, eventual change to type I collagen occurs


-In the keloid, the collagen stays type III. More likely found in females and black American females


-Keloids more likely in upper portion of body

-Vitamin C necessary for hydroxylation

-Cross linking performed by lysyl oxidase

-SCURVY: 
Vitamin C defiencincy first affecting collagen with highest hydroxyproline content



Early symptom is bleeding gum

-Ehler Danlos Syndrome:



Defect in collagen synthesis or structure



ED type IV is a defect in type III collagen

-Osteogenesis Imperfecta:


_defect in type 1 collagen

CIRCULATORY PATHOLOGY


-Transulade differentiated by exudates due to specific gravity

-Transudate has low protein content

-Exudate is edema with high protein content

-Edema is generalized swelling, presence of XS fluid in intracellular space

-Active hyperemia: 


-An excessive amount of blood in a tissue or ogan secondary to vasodilation (active) or


diminished venous outflow (passive)

-Passive congestion:

-Backward failure( due to diminished venous outflow. Ex: left sided heart failure will cause damage to lung


-Right sided HF causes backup to the liver


-When passive venous congestion occurs in the liver, it is called the, “nutmeg”liver


-Budd Chiari syndrome as an example of passive venous dilation of liver

-Hemostasis

-Sequence of events leading to cessation of bleeding


-Vascular injur occurs


-Relase of several factors



-Tissue factor: activates factor VII (extrinsic pathway)


-Exposure of thrombogenic subendothelial collagen activates factor XII (intrinsic pathway)


-Release of vWF which binds exposred collagen and facilitates adhesion


-Decreases endothelial synthesis of antithrombogenic substances

-Platelets

-Derived from megakaryocytes


-vWF adheres to subendothelial collagen


-Platelets then adhere to vWF by glycoprotein Ib

-Second step is activation of PLT


-PLT undergoes shape change and degranulationoccurs


-PLT synthesized TA2


-Membrane expression of phosopholipid complex, which is an important platform of the coagulation cascade

-PLT aggregation

-Additional platelets recruited from bloodstream


-ADP and TA2 are potent aggregation mediators


-PLT bind to each other by binding to FIBRINOGEN using GP IIb-IIIa

-Lab tests for platelets

-PLT (150-300 K)


-Bleeding time (2 to 7 minutes)


-Platelet aggregometry


-Ristocetin test for adhesion of platelets, important in vWF disease

-PLT granules release pro-inflammatory and coagulation chemicals


-ALPHA GRANULES: fibronectin, fibrinogen, factor V, vWF, PDGF


-DENSE BODIES: ADP, Ca2+, Histamine, Serotonin, Epinepherine

-Disorders of PLT aggregation tend to produce:


-Ecchymosis, petechial hemorrhages


-Menorrhagia


-Nosebleeding


-Problems with aggregation, not with clotting

PHARMACOLOGICAL DRUG CORRELATION: 

-Pharmacological inhibition:

-ASA / NSAIDs inhibit TA2. ASA is irreversible

-ADP inhibition of platelets


-Diclopidine, clopidogrel (Ticlid / Plavix)

-Gp IIb/Iia inhibition


-Monoclonal antibodies


-Abciximab

-The clotting cascade and chemical mediators of thrombosis

-Platelets are intrinsic and trigger activation of factor XII


-Recall that vWF adheres to subendothelial collagen. Platelets adhere to vWF by glycoprotein Ib


-The exposure of thrombogenic subendothelial collagen activates factor XII


-Factor XII goes to XIIa


-Factor XI goes to Xia


-Factor IX goes to Ixa


-Activation of factor 9 takes VIII to VIIIa


-Activated Ixa takes factor X to Xa


-Prothrombin activated to theombin 


-Thrombin breaks down fibrinogen


-Fibrinogen goes to fibrin


-Factor XIII assists in the formation of polymers

-The extrinsic pathway involves tissue factor 


-Injured tissues release tissue thromboplastin


-Factor VII goes to VIIa


-Factor X goes to Xa


-Prothrombin activated to thrombin

-Key coagulation cascades points:

-Calcium used to be called factor IV


-Calcium is needed for the factors of II, VII, IX, X


-These factors are also vitamin K dependent


-Warfarin works on K dependent factors


-Factor VIII plays a role in helping the intrinsic cascade


-Factor VIII factors in the activaton of Ixa to Ix


-Once fibrin is activated, plasminogen is activated. 


-Plasminogen goes to plasmin (as you are making clots, you are also prepared to break it down) 


-Heparin works on the activated factors (heparin inactivates factors) 


-Heparin turns off activated factors


-Heparin will work on 12, 11, 9, 10.


-Heparin works through anti-thrombin III. 


-Heparin is an excellent inhibitor of the intrinsic coagulation cascade( Look at PTT (apt) 


-Warfarin is vitamin K dependent


-Warfarin works on factors without the A. Warfarin does NOT inactivate factors


-Warfarn prevents activation and works on II, VII, IX, X


-Monitor PT/INR for Warfarin dependent patients


-Since Warfarin loves to work on factor VII, it works on the extrinsic cascade


-Thrombolytics work on the final step of the cascade. Thrombolytics are fibrn specific and work on the conversion of plasminogen to plasmin

-INR is the international normalized ratio. It actually monitors PT and PTT (is a ratio that is generally maintained at 2-2.5)


-Split fibrin products or fibrin degredation products is another lab test. FDP and FSPs are elevated in DIC

THROMBOSIS VS. CLOT:
-Some semantics

-Thombus referrs to an in vivo process

-Thrombus have lines of Zahn which occlude a lumen

-The clot forms extravascularly

EMBOLISM:
-Besides blood, other substances can cause embolism

-Amniotic fluid (complicated delivery)


-Fat(bone fractures)


-Gas (Diving accidents)

-Talc emboli (IV drug users)


-Bacterial / septic emboli (infectious endocarditis)


-Tumor emboli (metastasis) 

ISCHEMIC CASCADE

-Ischemia occurs


-Coagulative necrosis


-Inflammation


-Granulaton (formed by fibroblasts and capillaries)


-Fibrous scar formed by type III collagen 

LAB TESTING POINTS:
-PT: 
Tests extrinsic and common coagulation pathways. 


Tests VII, X, V, prothrombin and fibrinogen


Monitor Warfarin therapy

-PTT:
Tests intrinsic and common coagulation pathways


Tests XII, XI, IX, VIII, X, V, prothrombin, fibrinogen


Monitor heparin therapy

-TT:
Thrombin time tests for adequate fibrinogen levels

-FDP:
Tests fibrinolytic system (increased products during DIC) 

	DISORDER
	MECHANISM
	PATHOLOGY

	Bernard Soulier

(Platelet disorder) 
	-AR disease

-Decreased PLT Gp Ib
	-Defective adhesion, increased bleeding time

-Adhesion problem 

-No thrombocytopenia

	Glanzmann Thromboasthenia

(Platelet Disorder)
	-AR, deficiency of  GpIIb-IIIa
	-Defective platelet aggregation
-No thombocytopenia

	Immune Thrombocytic Purpura
	-Antiplatelet abs against Gp IIb-IIIa

-Antibodies made in the spleen

-PLT destroyed peripherally in spleen (macrophages)

 which cause Fc receptors that bind IgG coated platelets
	ACUTE ITP:

-Seen in kids following viral infection

-Self limiting

CHRONIC ITP:
-Usually seen in childbearing females

-Fist manifestation of SLE

-Petechiae, ecchymosis, menorrhagia, nosebleed

LAB DDX:
-Decreased PLT count

-Increased bleeding time

-Normal PT, normal PTT

-Bone marrow biopsy shows increased numbers of megakaryocytes

TREATMENT:
-Steroids to decrease Ab production

-Ig therapy, floods Fc receptors

-Splenectomy

	Thrombotic Thrombocytopenic Purpura

(Platelet disorder) 
	-Widespread formation of PLT thrombi with scant fibrin

-No activation of coag system

-Most often affects adult women


	-Fever, thrombocytopenia, micropathic hemolytic anemia, neurologic s/s and renal failure. 

LAB DDX:
-Decreased PLT 

-Prolonged bleeding time

-Normal PT and PTT

-PB smear shows thrombocytopenia and schistocytes

	Hemolytic Uremic Syndrome

	-Most commonly in kids

-Follows gastroenteritis with bloody diarrhea

-Organism involved is verotoxin producing E coli
	-Fever

-Thrombocytopenia

-Neurologic s/s

-Renal failure

	Hemophilia A
	-Deficiency of factor VIII

-X linked recessive

-Males
	-S/S variable

-Spontaneous hemorrhages into joints

-Easy bruisng and hematoma

-Severe prolonged bleeding post surgery

-No petechiae or ecchymosis

-Hemarthrosis

LAB:
-Normal bleeding time (platelets can aggregate)

-Normal PT and prolonged PTT

TREATMENT:
-Factor VIII concentrate

	Hemophilia B
	-Deficiency of factor IX

-X linked recessive

-Clinically identical to hemophilia A
	Similar presentation

-Also called Christmas disease

	Vitamin K disease
	-Decreased synthesis of factors II, VII, IX, X

-Cholestatic jaundice

-Pancreatic disease
	-Liver disease

-Acquired via toxicity

-Abnormal PT

-Bacteria makes most vitamin K

	Von Willebrand’s  Disease
	-Inherited bleedin disorder characterized by either a deficiency or a qualitative defect in vWF

-vWF normally produced by endotherlial cells and megakaryocytes

-vWF is generally bound by factor VIII
	-Spont bleeding from mucous membranes

-Prolonged bleeding from wounds

-Menorrhagia in young females

-Bleeding into joints is uncommon

LABORATORY: 

-Normal platelet count

-Abnormal PTT

-Prolonged bleeding time

-Abnormal platelet adhesion

-Abnormal platelet response to ristocetin

-Mild hemophilia

-Severe bleeding post surgical 

TREATMENT:
-Mild cases with desmopressin (can upregulate vWF expression)



	DIC
	-Causes include obstetric complication

-Always secondary to another disorder

-AML M3 cytoplastic granules in neoplastic promyelocytes to activateclotting

-Gram negative sepsis

-Micro organisms / septicemia can cause DIC due to release of proinflammatory molecules

-Inflammation with massive dilation will cause stasis
	-Results in widespread microthrombi

-Consumption of platelets and clotting factors

-Clotting and hemorrhaging

LAB:
-Prolongd PT/PTT

-Decreased fibrinogen

-Elevated fibrin split products (D dimer)

TREATMENT:
-Tx underlying disorder

	Thrombosis
	-Definition: pathologic formation of an intravascular fibrin / platelet thrombus

-Factors involved in thrombus formation:

VIRCHOW’s TRIAD:
-Endothelial injury: atherosclerosis, vasculitis, others

-Alterations in flow: stasis of blood, turbulence, hyperviscosity of blood

-Hypercoagulability of blood: clotting disorders, tissue injury, neoplasia, nephrotic syndrome


	-Infarction

-Hypoxia

-Ischemia

-Widespread complications

-Myocardial infarction

-Embolism

-Occlusion of blood vessel leading to edema



	Pulmonary Embolism
	-Immobilization

-Stasis occurs secondary to lengthy hospital stays

-Major cause of in hospital death

-DVT usually goes to the lungs


	-V/Q scan mismatch

COMPLICATIONS:

-No sequelae (70%), no complications, complete resolution. Lung is extremely resilient to hypoxic damage. 

INFARCTION:
-15%, more common in patients with C/V compromise

-Shortness of breath, hemoptysis, pleuritic chest pain

SUDDEN DEATH

-5%, large emboli ma lodge in the bifurcation (saddle embolus) or large PA branch. Obstruction of >50% of the pulmonary circulation

S/S CLASSIC PRESENTATION:

-Patient who gets out of bed and collapses

-Tachypnea, tachycardia, cyanosis

	Paradoxical Embolism
	-Any venous emboplis that gains access to the systemic circulation by crossing over from the R to L side of the heart due to a septal defect
	

	Infarction
	-Localized area of necrosis secondary to ischemia

-Tissues with highest oxygen demand are susceptible to infarction

-Most infarcts result from thombotic or embolic occlusion of an artery or vein

FACTORS THAT PREDICT DEVELOPMENT:

-Vulnerability to tissue to hypoxia

-Degree of occlusion

-Rate of occlusion

-Presence of a dual blood supply

-Oxygen carrying capacity of the blood

COMMON INFARCTION SITES:
-heart, brain, lungs, intestines
	ANEMIC INFARCTS:
-Occurs in organs with a dual blood supply or collateral circulation. Occurs in solid organs with a single blood supply: heart and spleen

RED INFARCTS:
-Occurs in organs with a dual blood supply or collateral circulation

-Also occurs with venous occlusion 

-Richly supplied organs

	Cardiogenic Shock
	-Pump failure due to myocardial infarction

-Cardiac arrhythmia

-Pulmonary embolism

-Cardiac tamponade

	Hypovolemic Shock
	-Hemorrhage

-Fluid loss secondary to severe burns

-Severe dehydration

	Septic Shock
	-Gram negative septicemia

-Release of endotoxins (LPS) in circulation

-High levels of endotoxin results in production of cytokines TNF, IL1, 6,8

-Vasodilation and hypertension

-DIC

-Multiple organ system disease

	Neurogenic Shock
	-Anesthesia

-Brain or spinal cord injury

-Warm skin


IMMUNOPATHOLOGY

-Review of different type of hypersensitibities

	DISEASE
	MECHANISM
	CLINICAL 

	SLE
	-Autoantibodies, disease chactacterized by loss of self tolerance and production of autoantibodies

-Antinuclear antibodies (>95%) screening test

-Anti DSNDA (40-60%)
-Anti smith  (20-30%)

-Mechanism of injury involves type II and type III sensitivity
	-Polyarthraliga

-Malar butterly rash

-Maculopapular rash

-Libman Sacks endocarditis

-Serosal surface inflammation including pericarditis, pleural effusions

WHO CLASSIFICATION OF KIDNEY FXN:
-Class I: normal

-Class II: mesangial lupus nephritis

-Class III: focal proliferative GN

-Class IV: diffse proliferative GN

-Class V: membranousGN
TREATMENT:
-Steroids and immunosuppressive agents

-Death frequently caused by renal failure

	Sjorgen Syndrome
	-Autoimmune disease characterized by destruction of the lacrimal and salivary glands resulting in the inability to produce saliva and tears

-Female predominant

-Positive SS-A, SS-B


	-KCS

-Xerostomia

-Mukulicz syndrome: enlargement of the salivary and lacrimal glands

-Increased risk of lymphoma

TREATMENT:
-Pilocarpine can be used for dry mouth, dry eyes

	Scleroderma
	-Definition autoimmune disease characterized by fibroblast stimulaton and deposition of collagen in the skin and internal organs

-Females greater than males

-Anti-DNA topioisomerase I antibodies

-Fibroblasts are constantly stimulated

-Anti-centromere antibodies 
	-Widespread skin involvement

-Early involvement of visceral organs

-Claw hand

-Dysphagia, pulmonary fibrosis, cardiac fibrosis

-Localized scleroderma (CREST)

-Dystrophic calcification 

-Calcinosis, Raynaud’s, Esophageal dysmotility, Sclerodactyly, Telangiecstaisa

-The crest syndrome involves skin of the face and hands, late involvement of visceral organis

	X linked Agammaglobulinemia 

of Bruton
(B cells) 
	-Definition: inherited immune deficiency characterized by a developmental failure to produce mature B cells and plasma cels, resulting in agammaglobulinemia

-Mutation of B cel bruton tyrosine kinase
	-Male infants

-Recurrent infections

-Common infections include otitis, pharyngitis, bronchitis

-Organisms: h. influenza, s. pneumococcus, S. aureus

	Common Variable Immunodeficiency
	-Group of disorfers characterized by a B cell maturation defect and hypogammaglobulinemia.

-Both sexes affected


	-Childhood onset

-Recurrent bacterial infections

-Increased susceptibility to Raynaud’s

-Increased frequency of developing autoimmune disease

-Increased risk of lymphoma and gastric cancer

-Increased susceptibility to Giardia lamblia due to lack of IgA

	DiGeorge’s Syndrome

(T cells) 
	-Embryologic failure of thymus to develop

-Failure of maturation of the 3rd and 4th pharyngeal pouch
	-Hypocalcemia

-Tetany

-Recurrent fungal and viral infection

	SCID

(B and T cells) 
	-Combined deficiency of cell mediated and humoral immunity caused by a stem cell defect

-X linked (mutation of the chemokine receptor)

-Autosomal recessive deficiency (deficiency of adenosine deaminase)
	-Recurrent infections with bacteria, fungi, viruses

-Susceptible to candida, cytomegalovirus, PCP
-Have adverse reactions to live virus immunizations

TREATMENT:
-Bone marrow transplant

-Gene therapy

CORRELATE:
-In hairy cell leukemia, the old man’s cancer cells are treated with an adenosine derivative. The deficiency of adenosine deaminase leads to a buildup of toxic metabolites. 

	Wiskott-Aldrich Syndrome
	-X linked recessive

-Mutation in the gene for WA
	-Recurrent infections

-Severe thrombocytopenia

-Eczema

TREATMENT:
-Bone marrow transplant

COMPLICATION:
-Increased risk of lymphoma

-Death due to infection or hemorrhage


Secondary immune deficiency syndromes:
1. Systemic Diseases

a. Diabetes mellitus

b. Collagen vascular diseases

c. Alcohol abuse

2. Renal transplant

a. Patients are immunocompromsed due to immunesuppressive therapy

3. Hyperacute rejection

a. Mediated by pre-formed antibodies

b. Occurs immediately after transplantation

c. Neutrophilic vasculitis with thrombosis

3. Acute rejection

a. Occurs weeks or months post transplant

b. Abrupt onset of oliguria and azotemia

c. Neutrophilic vasculitis and interstitial lymphocytes

d. Increased doses of immunosuppressive drugs

4. Chronic rejection

a. Occurs months or years after organ transplantation

b. Gradual onset of oliguria, HTN, AIDS

c. Intimal fibrosis of vessels and interstitial lymphocytes

d. Poor response to treatment

HIV and AIDS Primer

-AZT use decreases transmission of virus from mother to fetus

-Worldwide, disease is heterosexual dominant

-It is a retrovirus that is encoded by rNA; utilizes reverse transcriptase

-Drugs utilized to inhibit the enzyme

-Bone marrow suppression associated with antiretroviral therapy

-Reverse transcriptase=DNA polymerase

-Infection of CD4 positive cells (CD4 helper T lymphocytes) 

-Entry into cell by fusion requires GP 41 and GP120. Entry also mediated by coreceptors:

-CCR5, CXCR4

-Diagnosis: initial testing with serum ELISa, confirmatory testing with Western-blot. Viral load testing with PCR
-Drugs that interfere with chemokine co-receptors might be a future target

Treatment:

-Combination therapy



-Synergy and decreased resistance is the purpose of combination antibiotics


-Combination are RTIs and a protease


-DDI and DDC: cause severe pancreatitis and peripheral neuropathies


-Do not use Stavudine with AZT due to competition


-These drugs need to be phosphorylated by kinases prior to achieving effect


-These drugs end in –AVIR


-Protease inhibitors cause CYP450 interactions


-These drugs have a very specific target; resistance is a big target


-The virus will not make Aspartate protease


-Sasquinavir: within 6 months, already useless. Do not cause bone marrow suppression

-Acute phase of HIV


-resembles viral infection


-Seroconversion occurs

-Latency phase (clinical latency) 


-Microbiologically, the virus is replicating and infecting more cells

-Progression into AIDS

-Within 10 to 15 years


-Prevalence of AIDS: duration of disease x number of new cases


-As AIDS is being treated, the period of “latency”” increases and so does the prevalence

-Opportunistic infections:

-Drug used in TB causes induction of CYP 450: 

INH? Check this


-Drug used IV with neprhotoxicity: aminoglycosides

Aminoglycosides

 
-Drug used in TB that causes red/green color blindess: 

Ethambutol


-Drugs that produce “red”metabolites: 


Rifampin

SYSTEMIC PATHOLOGY

A Few notes about Amyloid:

PRIMARY AMYLOIDOSIS:

-AL subtype of amyloid


-Amyloid P component

-Glycosaminoglycans

CLINICAL FEATURES / DISTRIBUTION OF DISEASE IN SYSTEMIC FORMS


-Kidney is the most common involved organ
-Heart involvement leads to restrictive cardiomyopathy

-Cardiac arrhythmias and CHF
-GI involvement leads to tongue enlargement and malabsorption

-Diagnosis via biopsy



	DISEASE
	MORPH
	CLINICAL

	Alzheimer’s Disease
	-Type of amyloid AB

-Gene of chromosome 21

-Found in plaques in cerebral vessels

-47XY +21

SENILE CARDIAC
-Type of amyloid ATTR

-Fibrillary protein transthyretin

-Men > 70

-may cause heart failure

ENDOCRINE:

-Medullary carcinoma of the thyroid

-Adult onset diabetes
	CLASSIC:
-Altered facies

-Epicanthal folds

-Most commonly involvd organ is kidney

-Nephrotic syndrome

-Low voltage EKG

-Hepatosplenomegaly

-Hirschspring’s disease in association with Down’s

-meconium ileus

-Septal defects

-

	Systemic amyloid
	-Amorphous eosinophilic depositis on HE strain

-Deposits stain red with congo red

-Apple green bifringence under polarized light

-Amyloid AP

-Glycosaminoglycans (heparin sulfate)
PRIMARY:
-Type of amyloid is AL
-Fibrillary protein: kappa or lambda light chains

-Plasma cell disorders (MM, B cell lymphoma)

REACTIVE SYSTEMIC:

-Type of amyloid AA

-Fibrillary protein is serum amyloid A

-SAA is an acute phase reactant produced by the liver

-SAA elevated for ongoing inflammation and neoplasia

-RA, SLE, TB, Crohn’s

HEMODIALYSIS ASSOCIATED AMYLOIDOSIS
-Type of amyloid AB2M

-Fibrillary protein is B2 microglobulin

-Carpal tunnel syndrome and joint dz
	-Deposition of altered proteins will cause organ dysfunction

FAMILIAL MEDITERRANEAN FEVER

-AA Amyloid

-Recurrent inflammation, neutrophil dysfunction

	Fundamentals 

of neoplasia
	Protooncogenes: normal cellular genes  involved with growth and cellular differentiation
Oncogenes: derived from protooncogenes by either a change in the gene sequence of a loss of gene regulation
Activated oncogenes: lack regulatory control and are overexpressed, resulting in unregulated cellular proliferation

-Most arise from epithelium

-Remainder arise from mesenchymal cells

-Second leading cause of death

-Prostate or breast CA #1 for men and women

-Lung cancers #2

-Lung cancer, however, is the most common cancer killer

-Colon and rectum is the third most common cancer killer

-Breast CA more common in US/Europe

-Liver hepatoma is more common in Asia

-Hereditary dispositions include: familial retinoblastoma, MEN, familial polyposis coli

-Acquired preneoplastic disorders include: cervical dysplasia, endometrial hyperplasia, cirrhosis, ulcerative colitis

CARCINOGENIC AGENTS:
-Chemicals, drugs

-Initiators include direct acting chemical carcinogens: these mutagens that cause cancer directly by modifying DNA

-Drugs also need to cause promotion=proliferation of mutated cells (mutation + promotion) 

-Carcinogenesis is a multistep process. Requires many different injuries to DNA

-Cumulative injuries culminate in Ca

-Cancer, thus, increases with age

-Physical injury associated with cancer: UVB radiation in particularly

-UVB causes thymine dimmers: adjacent thymine residues get bound to one another

-Adjacent thymine resdues will be linked together via a double bond; will no longer have hydrogen bonds to complimentary base pairs. 

-The opening of the DNA, then, causes the cell to think it is in a replicative phase

-Enzyme is exonuclease that repairs the thymine dimmers. 

XERODERMA PIGMENTOSUM:
-Deficiency is in the actual exonuclease enzyme. Thymine dimers will accumulate and the patient will suffer from multiple cancers of the skin. Constant burns cause a dry, parchement like skin. Patients have abnormal freckling and staining of skin. Method of inheritance is autosomal recessive (will be seen in childhood)

VIRUSES:
-Can be associated with cancers. 

-HHV8 implicated in Kaposi’s sarcoma

-HPV causes benign squamous papillomas. This viruses proteins inhibit tumor suppression genes. HPV inhibits Rb and p53. 

-Hepatitis B (HCC) and also hepatitis C  (via chronic damage causing chronic repair. Carrier rate beyond 50%) 

-Protein in Hepatitis B that induces oncogenesis is protein X. The transactivator proteins speed up gene expression. HBV can enhance expression of our own DNA, including oncogenes

-EBV is also oncogenic.  Virtually 100%  of Burkitt’s lymphoma is associated with EBV. B cell lymphomas in HIV patients almost always have associated EBV DNA. 

IMMUNE SYSTEM: 

-Immune system failure also contributes to oncogenesis. May not recognize/repair damaged cells. 



	Genomics 

and Cancer
	REGULATION OF APOPTOSIS:
-Inhibition of apoptosis is key for cancer

-BCL2 prevents apoptosis

DNA REPAIR:

-Some genes that are defective, as in Xeroderma Pigmentosum, contribute to oncogenesis

TUMOR SUPPRESSION GENES:

-Tumor suppressor genes encode proteins that regulate and suppress cell proliferation by inhibiting progression of cell through the cell cycle

-p53 prevents cancer as does Rb

-p53 prevents a cell with damaged DNA from entering S phase

-Rb prevnts the cell from entering S phase until appropriate growth factors are present

ONCOGENES
-Any gene for  a growth factor is a protoconcogene is if it works well, an oncogene if it does not

-Genes that code for growth factor receptors

-Tyrosine kinase activity key for growth receptors

-Any gene involved with signal transduction system of cells (AKA G proteins) 

-Any gene that codes proteins that can directly stimulate the cell cycle. Cyclins work directly on the cell cycle and generally work on kinases. 

-Overexpression or amplification are two common ways of oncogenic expression

EXAMPLES:
-Erb-B oncogenes relevant for SCC of lung. These genes are associated with epidermal growth factor receptors

-Erb B-1 associated with SCC of lung

-Erb B-2 and B3 associated with breast cancers

-Old name for Erb is HER-2

-New drugs will target products of oncogenes to target speed at which tumors grow; these drugs also attempt to be extremely specific. 

-Herceptin is a new drug selective for the HER/Erb receptor

-Abl oncogene associated with leukemias, particularly with CML. Recall the BCR-Abl in association with the Philadelphia chromosome

-Cells that express the Ph chromosome will be stimulated to grow constantly. This is a product of an oncogene unique to the cancerous cell. 

-BCR-ABL also found in ALL patients because the CML patients can end up in an acute blast crisis. When the Ph chromosome found in ALL, it is an extremely poor prognosis. Indicates terminal phase of CML
-CLL( ALL involves with Ph chromosome( terminal aspect of disease

-New drug that targets expression of BCR-ABL is called: Gleevec

-Gleevec is a monoclonal antibody aganst the BCR-ABL oncogene

-C-Myc associated with Burkitt’s lymphoma. Translocation known as t(8:14) 

-The relevance of 14 is the placement of genes for immunoglobulin production 

-RAS is the most common oncogene mutated in human cancers (in any cancers like lung, prostate, breast, colon, pancreas)
-RAS is a G protein . It is mutated by point mutation (a single letter change). 

	P53
	Tumor suppressor
	-Prevents cell from entering S phase

-Cell requires expression of primase, topoisomerases, etc

-Expression only on in dividing cells
-p53 inhibits CDK

-p53 prevents phosphorylation of Rb protein

-Cells, therefore, cannot go into cell cycle

-p53 works with Rb

	Rb
	Tumor suppressor
	-Rb binds to transcriptionfactors. As long as Rb binds to transcription factors, then DNA polymerase is not made( replication does not occur

-Prevention of cycle from entering S phase

-Rb is controlled by phosphorylation

-When it is bound to TF, it is not phosphorylated

-Once phosphorylated, Rb will release transcription factors. 

-Kinases that will phosphorylade Rb are CDKs. Cyclin Dependent Kinases. 

-CDK is an oncogene product

-CDK is cyclin dependent and is therefore activated by cyclins. 

-Cyclins and CDK( oncogenes. If overexpressed, they will turn on growth

	Anthracosis
	-Carbonpigment accumulates in macrophages along pleural lymphatics
	-Asymptomatic

	Asbestosis


	-Family of crystalline silicates

-Occupations include shipyard workers, insulation and construction workers
	-High risk of Bronchogenic carcinoma

-Smaller risk of mesothelioma

MESOTHELIOMA:
-Cancer will encase the lungs

-A pleural cancer

-Will disseminate throughout

-Poor prognosis

BRONCHOGENIC CARINOMA:

-BCC is the most common tumor found in patients with asbestosis

-Fourfold increase compared to a normal individual

-BCC much more common in smokers

	Berylliosis
	-Systemic granulomas

-Occupations at risk include aerospace industry and nuclear reactors

-Beryllium exposure 

-Genetic susceptibility
	-Type IV hypersensitivity

-Granuloma formation

-Acute pneumonitis

	Vinyl Chloride
	-Associated with angiosarcoma of the liver, an extremely rare tumor
	

	Arsenic
	-Associated with angiosarcoma of the liver, an extremely rare tumor
	

	Thorotrast
	-Associated with angiosarcoma of the liver, an extremely rare tumor
	-Contrast agent used to scan thyroid 

	Beta Napthalene
	-Dye markers and rubber workers
	-Bladder cancer

	Benzopyrene
	-Steel mills and cigarrete smoke
	-Lung,bladder, many other cancers

	Organophosphates
	-Farmers
	-Irreversible cholinesterase inhibitor


A BRIEF GENE REVIEW:

	GENE
	FUNCTION

	P53
	Prevent cell from entering S phase

	Rb
	Prevent cell from entering S phase until all proper signals present

	ERB-b1
	SCC of lung

Gene product is a growth factor receptor; overexpression leads to mutation

	ERB-b2
	Breast, ovary, lung

Gene product is an epidermal growth factor receptor. ; Amplification leads to mutation

	ERB-b3
	Breast

Gene product is an epidermal growth factor receptor; overexpression leads to mutation

	C-myc
	Burkitt’s Lymphoma

Gene product is a nuclear regulatory protein; translocation t(8:14)

	L-myc
	Small cell lung carcinoma

Gene product is a nuclear regulatory protein; amplification leads to mutation

	Bcl-2
	Preventon of apoptosis; overexpressed in follicular lymphomas

	Bax
	Genes promote apoptosis


BENIGN NEOPLASMS:

-Small

-Slow growing

-Encapsulated

-Well differentiated

-Benign never metastasizes

-Malignant neoplasms have the capacity to metastasize

MALIGNANT NEOPLASMS:
-Can lack differentiation

-Rapid growth, necrosis and hemorrhage are commonly seen

-Invasive and therefore has the potential to spread

-Diagnosis via cell markers

-S100 is a cell marker for melanoma for neural tumors

-CD markers used for lymphomas and leukemias

CLINCALLY USEFUL TUMOR MARKERS:
-AFP:
elevated in HCC and certain forms of testicular cancers like Yolk Sac Tumors

-bHCG:
Hydatiform moles. Complete moles( concern about choriocarcinomas( Large increase in b-HCG

-CEA:
Carcinomas of lung, pancreas, stomach, breast, and colon. Often used for surveillance

-CA125:
Montoring for ovarian cancer and surveillance

-PSA:
Sometimes used for prostate cancer

-Not good for diagnosis, but useful for surveillance 

GRADING AND STAGING:
-Grading is in pathology( looking at tumor under microscope

-Staging is done surgically( looking at the tumor’s clinical aspect

-Tumor prognosis is most related to staging and not grading

-Staging is done by TMN system

-Size of tumor, nodes, mets present

-All tumors have tendency to worsen( called tumor progression

-Malignant cells are more prone to mutate and accumulate additional genetic defects

METASTASIS:
-Initial routes: lymphatic spread is most common route for epithelial cancers

-Hematogenous spread

-Most sarcomas

-Renal cell carcinoma


-HCC


-Folliluclar carcinoma of the thyroid


-Choriocarcinona

-Two key exceptions: Renal and Hepatocellular carcinomas spread via the hematogenous route

-Seeding of body cavities occurs in ovarian carcinoma

PNEUMOCONIOSIS:
-Fibrosing pulmonary diseases caused by inhalation of an aerosol

-Size of the particle is a key factor: less than 5 microns

-Dose and duration of exposure factors in the development of disease

-Examples include Coal Worker’s Pneumoconiosis

-Pathologies emphasized found in above chart

VASCULAR PATHOLOGY:

-Systemic diseases

-In blood vessel damage, collagen is exposed

-Thombosis is an issue

-Hypoxia

-Fibrosis of blood vessels can occur in the context of damage

-If repair is made with collagen (elastic) vs. smooth muscle (strong),  then aneurysms may be more likely to occur

	CONDITION
	MORPH/PATH
	CLINICAL

	Polyarteritis Nodosa
	-Young adults

-Males > Females

-Small and medium sized arteries

-Segmental necrotizing vasculitis

THREE STAGES:
-Fibrinoid necrosis and neutrophils

-Healing lesions: fibroblast proliferation

-Healed lesions: nodular fibrosis and loss of internal elastic lamina
	-If   systemic, it occurs in any organs except the lung
-Can be found in the kidney, GI tract, muscle

-Hematuria, renal failure, hypertension

-Abdominal pain, diarrhea, GI bleeding

SEQUELAE:
-Thrombosis

-Infarction

-Aneurysms

LAB DDX:
-Hepatitis B antigen

-P-ANCA, perinuclear antineutrophil cytoplasmic autoantibodies

-P-ANCA against myeloperoxidase

**If myeloperoxidase is inhibited, then NADPH oxidase can work and made superoxides, peroxides, OH radicals**

-Hepatitis B antigen in 30% of cases

-Correlates with disease acitivty

TREATMENT:
-Corticosteroids and cyclophosphamide

PROGNOSIS:
-Fatal if untreated

-90% long term remission rate if treated

	Churg-Strauss Vasculitis
	-Variant of PAN

-Associated with bronchial asthma


	-Systemic vasculitis with granulomas and eosinophilia

-Involves the lung, spleen, kidney

	Wegener Granulomatosis
	-Males > Females

-Peak incidence ages 40-60

-Necrotizing vasculitis with granulomas

-Small size arteries and veins

-Example of, “chronic PAN”( chronic inflammation to the blood vessel

-Fibrinoid necrosis, neutrophils, granulomas

-C ANCA against proteinase C
	-Classically involves sinuses, lungs, kidneys

-Chronic sinusitis

-Nasopharyngeal ulcerations

-renal disease: focal necrotizing glomerulonephritis, cresenteric glomerulonephritis (RPGN( ARF) 

-Renal inflammation is often the cause of death

-Hemoptysis

-Dyspnea, tachypnea

-PHT resulting in cardiac failure

LABORATORY FINDINGS:

-C ANCA cytoplasmc antineutrophil cytoplasmic autoantibodies

-Autoantibody against proteinase 3

-Correlates with disease activity



	Temporal Arteritis (Giant Cell)
	-Most common form of vasculitis

-Cranial arteries affected (temporal, facial, ophthalmic)

-Arotic arch: giant cell aortitis

-Granulomatous inflammation

-Elderly females

-Segmental granulomatous vasculitis

-Multinucleated giant cells and fragmentation of internal elastic lamina

-Intimal fibrosis with lumenal narrowing

-No immune reason for temporal arterities


	-Throbbing headache

-Tender. Firm temporal arteries

-Blurred vision

-Visual loss

-Fever, malaise, weight loss, muscle los

LABORATORY:
-Elevated ESR (often the only finding associated with temporal arterieis) 

-No antibodies

DIAGNOSIS:
-Biopsy

-Classic presentation or rapid onset may be treated empirically

TREATMENT:
-Steroids

	Takayasu Arteritis
(Pulseless Disease)
	-Most common in asia

-Medium sized to large arterities

-Aortic arch and major branches

-Granulomatous vasculitis with intimal fibrosis

-Irregular fibrous thickening of all of aortic arch

-Narrowing of orifices of major arterial brances
	-Loss of pulse in upper extremities

-Ocular manifestations like visual loss, field defects, retinal hemorrhages

-Neurologic abnormalities

-This disease loves the aortic arch( caution with fibrosis

TREATMENT:
-Steroids



	Buerger disease

(thromboangitis obliterans)
	-Occurs in young males, usually under 40 yoa

-Associated with cigarrete smoking

-Common in Israel, Japan, S. America

-Small to medium sized vasculitis

-Involves extremities

-Recurrent neutrophilic vasculitis with microabscesses

-Segmental thrombosis in extremity
	-Severe pain in affected extremity

-Thrombophlebitis

-Raynaud’s phenomenon

-Ulceration and gangrene

TREATMENT:
-Smoking cessation



	Kawasaki’s Disease
	-Mucocutaneous lymph node syndrome

-Commonly affects infants and young children

-Large, medium sized, and small arteries

-Segmental necrotizing vasculitis

-Weakened vascular wall
	-Coronary artery usually affected

-Generalized maculopapular rash

-Aneurysm formation

-Conjunctivitis, erythema, erosions, and oral mucosa

-Self limited course

-Mortality rate of 1-2 %

	Raynaud’s disease vs. Phenomenon
	DISEASE:
-Young women

-Episodc small artery vasospasm in extremities, nose, ears

-Results in branching and cyanosis of fingers or toes

-Precipitated by cold temperature and emotions

-No underlying disease or pathology
	PHENOMENON:
-Arterial insufficiency due to underlying disease

-CREST syndrome

-Examples include scleroderma, SLE, Beuger’s disease, artherosclerosis



	Arteriosclerosis
	MONCKEBERG MEDIAL CALCIFIC SCLEROSIS
-Medial calcification of medium sizedarteries

-Femoral, tibial, radial, and ulnar arteries


	-Asymptomatic, may be detected by X ray

-Dystrophic calcification of media in arteries

-Does not narrow or produce alteration in blood flow

-Incidental finding

	Arteriolosclerosis
	-Occurs in diabetes, aging, hypertension

-Affects small arteries and arterioles

HYALINE ARTERIOLOSCLEROSIS:

-Pink, glassy arterial wall thickening with luminal narrowing

-Diabetes is a predominant cause of hyaline arteriolosclerosis

-Sugars often found on lysine residues
-Sugars on HBA1C placed on lysine= abnormal glycation

-Abnormal sugar pattern on proteins can cause problems with major histocompatibility complexes. The immune system recognizes sugars

-Abnormal patters on sugar= presentation as foreign 

-Sugars often placed on O link= serine/threonine

-Sugars placed on N linl= asparagines

-Other pathology is the deposition of sorbitol( causing osmotic damage

HYPERPLASTIC ARTERIOLOSCLEROSIS:
-HTN is a physical type of damage

-High blood pressure in an arteriole is extremely troublesome

-Large diameter= high pressure (normally)

-Small diameter= low pressure (normally)

-Small vessels, therefore, sensitive to hypertension

-Endothelium under constant stretch

-Smooth muscle proliferation resulting in concentric onion skin thickening and luminal narrowing


	-Hyaline changes can induce hypoxia. 

-Hyaline changes can cause major damage the kidney, heart muscle, capillary beds in the CNS

HYPERPLASTIC ARTERIOLOSCLEROSIS:
-Key to adaptation is the division of smooth muscle

-Hyperplastic –osis occurs when smooth muscle proliferates

-Relevant in malignant hypertension

-Smooth muscle manufactured in an attempt to contain blood pressure

	Atherosclerosis
	-Lipid deposition and intimal  thickening of large and medium sized arteries resulting in fatty streaks and atheromatous plaques

MAJOR FACTORS:
-Hyperlipidemia

-HTN

-Smoking

-Diabetes

MINOR:
-Male gener, obesity, sedentary lifestyle, stress, elevated homocysteine, OCP, increasing age

MORPH:
-Appears as very young, lipid laden macrophages

-Fibrous cap of collagen, smooth muscle, lymphocytes, and foam cells

-Remember that the smooth muscle cell, once recruited, can leave the media to become fibroblasts in the intima

-Lumen gets skinnier and skinnier( big cause of aneurysm

COMPLICATED PLAQUES:
-Dystrophic calcification, ulceration, atheroemboli

-Plaque rupture with superimposed thrombus
	COMPLICATION:
-Ischemic heart disease

-CVA

-Atheroemboli

-Peripheral vascular disease

-Mesentary artery occlusion

-Heart attack

-Most common type of aneurysm is AAA with propensity for dissection

	Hypertension
	-Pathology includes hyaline arteriolosclerosis

-Hyperplastic arteriolosclerosis is adaptive; seen in larger vessels with increased pressures

-Benign: hyaline

-Malignant: hyperplastic

BENIGN:
-Accoutns for 95% of HTN

-Mild to moderate elevations

-Hyaline –sclerosis

MALIGNANT:
-Accounts for 5%

-Markedly elevated pressres
	CLINICAL EXAMS:
-Concentric LVH

-CHF

-Accelerated atherosclerosis (major risk factor)

-MI

-IC hemorrhage

-CRF

-Flea bitten kidney in malignant HTN

-Retinal hemorrhages and papilledema in malignant/chronic HTN

	Marfan’s Syndrome
	-Autosomal dominant

-Disorder of fibrillin gene

-Structural protein at fault: fibrillin is an extracellular matrix protein necessary for appropriate layout of collagen

-Abnormal tissues

-Blood vessel abnormality 
	-Risk of aneurysms

-Valve problems, floppy valves

-MVP
-Prophylaxis for infectious endocarditis

-Tendons, skin involves

-Tall, skinny, elongated fingers

-Subluxation of the lens (bilaterally)



	Esophageal Varices
	-Due to portal hypertension
	-Major cause of death in alcoholics

	Hemangioma
	-BV tumor of liver, benign
	-Generally self limiting course

	Von Hippel Landau Disease
	-Hemangioblastomas associated with Von Hippel Landau disease

-VHL is a gene that encodes a protein that prevents cells from growing (including blood vessel type of cells

-Caused by 3p deletion


	-Multiple tumors in cerebellum, brain stem, spinal cord, retina

-Increased risk of RCC

-Multiple bilateral renal cell carcinomas

	Kaposi’s Sarcoma
	-Low grade malignancy

-Proliferation of endothelial cells

-Assn with HHV 8


	NORMAL ENDEMIC FORM:
-Eastern Europe, Africa, low grade

-Cause red purple plaque appearance

AIDS ASSOCIATED

-Most common in homosexual AIDS

-Aggressive form with widespread visceral dissemination

-Responsive to chemo, IFN-alpha



	Angiosarcoma
Hemangiosarcoma
	-Malignant tumor to high mortality

-Associated with vinyl chloride, arsenic, thorotrast

	-Most common in skin, breast, liver, soft tissues


-Kaplan faculty reminded class to review sections on:


-Kaposi’s sarcoma / HHV 8


-Deep venous thrombosis


-Berry aneurysms associated with adult polycystic kidney disease

CARDIAC PATHOLOGY


	CONDITION
	MORPH
	CLINICAL

	Ischemic Heart Disease
	-Cardiac ischemia secondary to CAD

-Most common cause of death in the US

-Most common in middle age men and postmenopausal women

-Ischemia but NO necrosis

-No coagulative necrosis
	ANGINA PECTORIS:

-Transient cardiac schemia without cell  death

-Stable angina: most common type of anina. Caused by coronary artery atherosclerosis with luminal narrowing > 75%

PRINZMETAL VARIANT ANGINA:

-Caused by coronary artery vasospasm

-Episodic chest pain occurring at resk

-EKG transient ST segment elevation

-NTG responsive

-Beta blockers may aggravate vasospasm 

UNSTABLE ANGINA:

-Non occlussive thrombus formation

-Increasing frequency, intensity, duration

-High risk of MI

VASODILATION:
-Nitrates work on veins usually

-Venodilation occurs to decrease preload

TOXICITIY:
-Caution with methemoglobinemia

	EKG of Chest pain vs. Angina
	ANGINA:
-ST segment depression
	MYOCARDIAL INFRACTION:
-ST segment elevation

-Repolarizaton changes

	Myocardial infarction
	-Localized area of cardiac necrosis due to ischemia

-Most common cause of death in the US

-Mechansm includes coronary artery atherosclerosis with plaque rupture and superimposed thrombus formation

-Coronary artery spasm

-Most common  pattern is in the LAD=45%
-Right coronary artery= 35%

-Left circumflex artery= 15%

-Most common transmural infarction

-Ischemic necrosis of > 50% of myocardial wall

-Endcardium is most vulnerable because it is farthest away from the blood supply
	CLINICAL:
-Sudden onset of severe crushingchest pain

-Often radiates to left arm, neck, jaw

-Chest heaviness, tightness

-Diaphoresis, N/V

-Jugular venous distention

-Anxiety

-Women present atypically

-Diabetics present atypically

COMPLICATIONS:

-Sudden cardiac death

-Arrhythmias

-CHF
-Cardiogenic shock

-Mural thrombosis

	Gross sequence of changes 
	SURVIVAL TIME

0-18 h

18-24 h

1-7 d

7-28 d

Months
	PREDOMINANT FINDING

No gross change

Vague pallor and softening

Yellow pallor

Central pallor with red border

White, firm scar

	Microscopic sequence of changes

(MORE HIGH YIELD)
	SURVIVAL TIME

1-4h

4-24 h

1-4 d

4-7 d

7-28 d

Months
	PREDOMINANT FINDING
Wavy myocyte fibers

Coagulative necrosis

Neutrophilic infiltrate

Macrophage

Granulation tissue

Fibrotic scar



	Serum Markers used to DDX 
	CKMB:
-Elevated by 4-8 hours, peaks at 18 hours, returns to normal in 2-3 days

TROPONIN I and T
-Elevated by 3-6 hours, peak in 16 hours, elevation for approx 1 week

LDH

-Elevated by 24 hours, peaks in 3-6 days, remains elevated by 8-14 days



	Complication of MI
	DRESSLER SYNDROME:
-Pericarditis occurring 2-3 days post infarction byt may also ccur several weeks later

CARDIAC RUPTURE:
-Can occur 4-7 days post MI

ANEURYSM:
-Can occur late due to weakened ventricular wall

CHF

-Can occur at any time just like arrythmias

	Hypertrophic 

Cardiac Myopathy
	-IHSS
-Asymmetric septal hypertrophy

-Common cause of sudden cardiac death in athletes

-Asymetric cardiac hypertrophy which is most prominent in the ventricular septum

-Cardiac myofiber disarray

-Autosomal dominant and idiopathic
	-Sudden cardiac death

-Systolic anterior motion of the mitral valve

	CHF
	-Insufficienct cardiac output to meet the metabolic demand of the body’s tissue and organs

-Final common pathway for many diseases

FORWARD FAILURE:
-Decreased organ perfusion

BACKWARD FAILURE:
-Passive organ congestion

FINDINGS:
-Increase in size of organs

-Passive congestion of lungs, heavy and edematous

LEFT HEART FAILURE:
-Ischemia

-HTN

-MI

-Aortic  / valve disease

-Cardiac myocyte hypertrophy with boxcar nuclei
RIGHT HEART FAILURE:
-Most common cause is LHF

-Pulmonary of tricuspid disease

-Cor pulmonale
	LHF:
-Dyspnea, orthopnea, PND, rales, S3, gallop

-Activation of RAA

-Caution of ototoxicitiy with loop diuretics

-Passive pulmonary congestion and edema

-Heart failure cells / hemosiderin laden macrophages

RHF

-JVD

-Organomegaly

-Dependent edema

-Ascites

-Weight gain

-Pleural and pericardial effusion

DRUGS USED:
-Digoxin for acute phases

-Decrease side of heart

-Decrease work load

-ACEI

	Calcific Aortic Stenosis

Turner’s Syndrome
	-Most common anomaly

-Dystrophic calcification

-Valves tough to move

-Common with bicuspid aortic valves

CLASSIC GENETIC DISORDER WITH BICUSPID:
-Turner’s syndrome

-Karyotype is 45XO

-Tend to be females that lack one X

-Hypogonadic females

-Bicuspid aortic valves

-Coarctation of the aorta (preductal stenosis) 

-No Barr Bodies

-Increased risk in dysgerminomas
	-Results in LVH

-Increased risk of sudden death

-Increased risk of infectious endocarditis

-Tx is valve replacement

	Mitral Valve Prolapse
	-Common in young women

-Large leaflets on the mitral valve

-Associaton with Marfans

-Myxomatous degeneration

-Gross, enlarged, floppy valves
	-Can be aysmptomatic

-Mid systolic click

-Infectious endocarditis a complication

-

	Rheumatic Fever
	-Systemic inflammatory disease

-Triggered by infection with group ABHS

-Infection results in production of antibodies that cross react with cardiac antigens

-Children 5-15 years

ACUTE RHEUMATIC HEART DISEASE:
-Aschoff body: fibrinoud necrosis surrounded by macrophages, lymphocytes, and plasma cells

-Aschoff body

-Anitschkow cell

CHRONIC RHEUMATIC FEVER:
-Valve thickening and calcification

-Fusion of commisures

-Chordae tendinae are short, thickened, fusd

-Infectious endocarditis

-Fish mouth valve
	-Elevated ASO criteria

MAJOR JONES:

-Migratory polyarthritis

-Pancarditis

-Sub-Q nodules

-Skin rash

-Syndeham’s chorea

MINOR:
-Fever, arthralgia, elevated acute phase reactants

DDX:
-Requires two major or one major and two minor

	Infectious Endocarditis
	-Bacterial infection of heart valves

-Rheumatic ht. Disease

-Bicuspid aortic valbe

-Aortic stenosis

ACUTE ENDOCARDITIS:

-High virulence organisms include s. aureus

-Indwelling catheters are a big portal of entry

-Produces dense large vegetations

SUBACUTE ENDOCARDITIS:
-Low virulence organisms like s. viridians

-Usually colonize a previously damaged valve
	-Fever

-Chills

-Systemic emboli

-Roth spots: retinal emboli

-Osler nodes: Painful, red, SQ nodes on fingers and toes

-Janeway lesions: painless red lesions on palms and soles

-Lesions on R side of heart suggestive of IVDA

DIAGNOSIS:
-Blood cultures

COMPLICATIONS:
-Septic emboli

-Valve damage resulting in insufficiency

-Myocardial absceses

-Dehiscience of an artificial heart valve

	Marantic Endocarditis
	-Nonbacterial thrombotic endocarditis

-Small, sterile organisms along the valve leaflet line of closure in patients with a debilitating disease


	-Embolism is a complication

	Coarctation of the aorta
	PREDUCTAL:
-Childhood type, found in pts with turner’s syndrome

-Severe narrowing of aorta proximal to the DA

-RVH

POST DUCTAL:
-Narrowing of aorta distal to to opening

-No PDA
	PREDUCTAL PRESENTATION:
-Patent ductus arteriosis, which supplies blood to aorta distal to narrowing

-RVH

-Infant with CHF and weak pulses and cyanotic lower extremities

PREDUCTAL TX:
-Keep the PDA open until sx can be performed. PDA opened with prostaglandin. PDA assisted with closure( indomethacin after Sx

POST DUCTAL PRESENTATION:

-Hypertensive upper extremities, cyanotic lower extremities

-Chest xray with notcing of the ribs

-Chronic pressure leaving from aortic arch causes arterial dilation. Dilated mammary arteries create notch on undersurface of ribs

COMPLICATIONS:

-CHF

-IC bleeding

-Dissecting aortic aneurysm

	Shunt comparison
	RIGHT TO LEFT

-Early cyanosis

-Blood shunted past lungs

-Tetralogy of fallot

-Transposition of the great vessels

-Tricuspid atresia

-Truncus arteriosus


	LEFT TO RIGHT

-Late cyanosis

-VSD

-ASD

-PDA

-Pulmonary hypertension causes shunt reversal; called Eisenmenger Syndrome
-Hyperplastic/hylanine fibrosis of lung vessels. Right ventricular failure occurs. Right side of the heart can actually reverse shunt. Blood goes straight from right to the left; cyanosis starts to occur. 

	Tetralogy of Fallot

(RIGHT TO LEFT)
	-Most common cause of cyanotic HD

-Pulmonary outflow obstruction and stenosis

-VSD

-Overriding aorta

-Right ventricular HD
	-SOB

-Clinical cyanosis

-Clubbing

-PCV

-Pulmonary stenosis

TREATMENT:
-Surgical correction

	Transposition of the Great Arteries

(RIGHT TO LEFT)
	-Abnormal development of the truncoconal septum results in inversion of aorta and pulmonary arteries

-Increased risk in infants of diabetic mothers

	-Early cyanosis

-Right ventricular hypertrophy

-Infants must have a mixing of blood by a VSD, ASD, or PDA

TREATMENT:
-Surgical correction

	Truncus Arteriosus

(RIGHT TO LEFT)
	-Failure to develop septum between aorta and pulmonary trunks

-Results in common trunk

-Massive blood flow to lungs causes pulmonary hypertension


	-Early diagnosis and CHF

TREATMENT:
-Poor prognosis without surgery

	Tricuspid Atresia

(RIGHT TO LEFT)
	-Absence of a communication between right atrium and ventricle due to developmental failure to form the tricuspid valve

-Must be an atrial septald defect

-Right ventricular hypoplasia and an ASD
	-Cyanosis

-Poor prognosis without surgery

	Ventricular septal defect

(LEFT TO RIGHT)
	-Mot common congenital heart defect

-Directc commncation between the ventricular chambers
	-Small defects may close spontaneously

-Heart murmur

-Large VSD may lead to pulmonary hypertension, RVH, shunt reversal, and late cyanosis

-Eisenmenger’s syndrme a complication

-VSD’s associated with other heart defects

TREATMENT:
-Surgical correction of large defects

	Dilated Cardiomyopathy
	-Most common form

-Idiopathic

-Cardiac enlargement with dilatation of all four chanmbers resulting in progressive congestive heart failure

-Alcohol

-Drug related

-Pregnancy related
	-Presentation is progressive CHF

TREATMENT:
-Heart transplant

-Mural thrombi

-Cardiac arrhythmias

-Alcoholic cardiomyopathy is due to thiamine deficiency

-Thiamine important for PDH

(Gives us acetyl coA from glucose) 

-Alpha keto-glutarate dehydrogenase is also thiamine dependent (its in the Krebs cycle) 

-Adriamycin: may also cause cardiac change. Cumulative cardiotoxicity (Also called doxorubicin) 

	Restrictive Cardiomyopathy
	-Uncommon form of cardiomyopathy caused by diseases that produce restriction of cardiac filling during diastole

-Etiology includes amyloidosis, sarcoidosis, endomyocardial fibroelastosis

-Loeffler endomyocarditis
	-Diminished CO

-Substances get deposited in between the cardiac muscle fibers 

	Carcinoid Heart Disease
	-Definition: right sided endocardial and valvular fibrosis( Secondary to exposure to serotonin in patients with carcinoid tumors which have metastasized to the live. 

-Plaque like thickening of endocardium and valves of right side of the heart

-Serotonin exposure can induce inflammatory response and fibrosis. 
-Never goes to the left side of the heart 

-Serotonin also produced in the heart

-Lungs are filled with MAO( destroyed and metabolized


	CARCINOID SYNDROME:
-Skin flushing

-Diarrhea

-Cramping

-Bronchospasm

-Wheezing

LAB:
5hiaa is a metabolite 

	Cardiac tumors
	RHABDOMYOMA:

-Benign tumor arising within the myocardium

-Associated with tuberous sclerosis
	MYOMA

-Benign tumor usually arising within the LA near fossa ovalis

-Micro: stellate shaped cells within a myxoid background

-Complications include tumor emboli

-Ball vale obstruction of the valves


CONGENITAL HD:
-Rubella associated with PDA

-Idiopathic is the major etiology

RESPIRATORY PATHOLOGY:


-Basement membane made of collagen type IV

-Respiratory barrier composed of pneumocytes

-The larger ones that line the alveoli with lamellar body are type II

-Type II pneumocytes make surfactant

-The ones that form the barrier, the flat ones, are type I

-Dust cells also occupy the alveolar space

-Release of elastase and collagenase screw up the lung membrane

-If the inflammation is severe enough, fibrosis can occur in the interstitial spaces

-Large bronchi are lined with pseudostratified and ciliated epithelium

-Bronchioles are made of smooth muscle and not cartilage

-Respiratory bronchioles give rise to alveolar ducts

-Exchange takes place at the ducts( leading to small capillaries lined with blood vessels

-Two things happen in inflammation:



-Degention of alveolar septae can occur (emphysema has involved entire acinus) 




-Pan acinar emphysema occurs with alpha one antitrypsin deficiency



-Proximal respitatory bronchioles involved with sparing of the distal alveoli





-Pattern seen in centrilobular emphysema




-Associated with smoking

	DISEASE
	CONDITION
	CLINICAL 

	Atelectasis
	-Area of collapsed or nonexpanded lung

-Aspiration of a FB, COPD, postoperative

-Compression atelectasis due to fluid, air, blood, tumor

-Contraction atelectasis due to fibrosis and scarring

-Patchy atelectasis due to hyaline membrane disease of newborn or acute / adult respiratory disease (ARDS)
	-Can present with dyspnea

-Pts. Predisposed to infection

-Reversible disorder

	Bacterial Pneumonia
	-Definition: acute inflammation and consolidation of the lung due to bacterial agent
	-Productive cough

-Tachypnea

-Pleuritic chest pain

-Decreased breath sounds, rales, dullness to percussion

LAB:
-Elevated WBC and left shift

CHEST X RAY:
-Lobar or segmental consolidation

-Bronchopneumonia: patchy opacification

-Pleural effusion

	Lobar pneumonia
	-Consolidation of entire lobe

-S. pneumoniae and Klebsiella

-Intra-alveolar suppurative inflammation (neutrophils) and edema
	CONGESTION:

-Active hyperemia and edema

RED HEPATIZIATION:
-Neutrophils and hemorrhage

GREY HEPATIZATION;
-Degredation of red blood cells

RESOLUTION:
-Healing

	Bronchopneumonia
	-Scatchy pattered consolidation centered around bronchioles

-Tends to be bilateral, multilobar, and basilar

-Affects the young and terminally ill

-Staph, strep, HIB, pseudomonas

-Acute inflammation of bronchioles and surrounding alveoli

-Think cystic fibrosis
	DIAGNOSIS:
-Sputum gram stain and culture

TREATMENT:
-Empiric antibiotic therapy modified by C/S results

COMPLICATIONS:
-Fibrous scarring

-Lung abscess

-Empyema

-Sepsis



	Lung Abscess
	-Localized collection of neutrophils and necrotic pulmonary parenchyma

ETIOLOGY:
-Aspiration is most common

-Tends to involve RLL
-Mixed oral flora (anaerobic/aerobic) 

-Following S. aureus/Klebsiella pneumonia

-Post obstructive
	-May produce septic emboli

COMPLICATIONS:
-Empyema

-Pulmonary hemorrhage

-Amyloidosis

CLINICAL:
-Fever (spikes) 

-Hiccoughs



	Atypical Pneumonia
	-Interstitial pneumonitis without consolidation

-Mycoplasma pneumonia

-Influenza

-Parainflufenza

-Varicella

-RSV

-Varicella

-More common in children and young adults

-More common in immunosuppressed individuals


	DIAGNOSIS:
-Elevated cold agglutinins (Mycoplasma)

-Interstitial pattern on Xray

-Superimposed bacterial infection

	TB
	-Increasing incidence in the US

-Secondary to HIV

-Inhalation of aerosolized bacilli

GHON COMPLEX:
-Ghon focus plus hilar granuloma

-Most lesions undergo fibrosis and calcification

SECONDARY TB:
-Cavitary TB

-Miliary pulmonary TB

-Tuberculous bronchopneumonis

-Reactive TB increases changes of spreading and will commonly affect the apex of the lung


	-Fever, night sweats

-Cough

-Hemoptysis

LAB:
-Positive skin test

MILIARY SYSTEMIC SPREAD:

-Meninges

-Cervical lymph nodes

-Liver/spleen

-Lumbar vertebrae bone marrow

-Fallopian tubes

-Pott’s disease is TB of bone

	Sarcoidosis
	-Epidemiology

-Inknown etiology

-Females > males

-Most common in Adrican American 

-Non caseating granulomas occur in any organ of body

-LUNG: Dffuse and scattered granulomas

-LYMPH: Hilar and mediastinal lymphadenopathy

-SKIN: Liver/spleen, heart, CNS
MICROSCOPY:

-Noncaseating granulomas

-Schaumann bodies: laminated calcification (dystrophic calcification)

-Asteroid bodies: Stellate giant-cell cytoplasmic inclusions (refer to giant cells) 

-Elevated ACE: due to stimulation of bradykinin pathway
	-May be asymptomatic

-SOB

-Cough

-Fatigue, malaise

-Skin lesions

-Eye irritation pain

XRAY: 
-Bilateral hilar lymphadenopathy

	COPD

(obstructive)


	CHRONIC BRONCHITIS:
-Persistent cough and copious sputum production for at least 3 months in 2 consecutive years

-Highly associated with smoking

-Hypoxia, cyanosis

-Decreased expiration, decreased FEV1/FVC

-Hypertrophy of bronchial mucous glands (Reid index shows elevation above 0.5) 

-Increased goblet cells

-Hypersecretion of mucous

-Bronchial squamous metaplasia and dysplasia

-Complications include risk for recurrent infection, pulmonary HTN
	EMPHYSEMA:

-Destruction of alveolar septa resulting in enlarged air spaces and a loss of recoil

-Protease/antiprotease imbalance

-Proteases produced by neutrophils and macrophages which are

stimulated by smoke and pollution

-Antiproteases include alpha one antitrypsin, secretory leukoprotein inhibitor. 

-Overinflated lungs

-Increase in physiologic dead space

-Formation of apical blebs and bullae

PANACINAR:
-Seen with alpha one anti-trypsin deficiency

-Involvment of entire respiratory acinus

-Uncommon

CENTRILOBULAR/ACINAR

-Seen with cigarrete smoking

-Most common type

-Most involvement in upper lobe areas, worst in apical areas

-Imbalance between protease/antiproteases

	Asthma
	-Hyperreactive airways, resulting in episodic bronchospasm when triggered by certain stimuli

-Extrinsic type I hypersensitivity reaction

-Childhood and young adults affected

-Allergens like dust, food, molds, anmal dander, etc

-Intrinsic asthma is mediated by an unknown mechanism and includes responses to virus. Stress, exercise, cold temperatures. 

MORPH:

-Curschman spirals: twisted mucous plugs admixed with sloughed epithelium

-Eosinophils

-Charcot leyden crystanls: eosinophil membrane protein

MICRO:
-Mucous plugs

-Mucous glands show hypertrophy with goblet cell hyperplasia


	-Wheezing

-Coughing

STATUS ASTHMATICUS:
-Potentially unrelenting attack, may be fatal. Tx with benzodiazepenes

TREATMENT:
-Bronchodilation

-Anti-inflammatory drugs

-Leukotriene inhibitors

-Salmeterol used for prophylaxis

-Theophylline is an adenosine receptor antagonist 



	Bronchiectasis

(CF)
(Kartagener’s) 
	-Abnormal permanent airway dilation due to chronic necrotizing infection

-Bronchial obstruction as a cause

-Necrotizing pneumonias

CYSTIC FIBROSIS

-Autosomal recessive inheritcance
-Chromosone 7

-Deletion phenylalinine at position 508


-3 base pair deletion

-CFTR gene is really a chloride channel; relevant in exocrine glands

-Causes thick secretion; to dissolve thick secretions the cells utilize chloride channels. As chloride goes out into the lumen, sodium stays with it. Water will then come into cell.

-As long as CFTR is functional, the water allows dilution of mucous and subsequent excretion.

-If CFTR is mutated, the channel pore is mutated and chloride can no longer get out

-Pancreas cannot release enzymes

-Steatorrhea in CF babies( foul smelling stools

-Inflammatory cells come and digest mucous and cause glandular destruction and fibrosis

-Skin channels of CF patients are still intact. 

-Sweat chloride tests can be done for CF patients

-Diagnosis can be confirmed via southern blot

**Pseudomonas toxins ADP ribosylate EEF-2**

**Pseudomonas has a capsule***

KARTAGENER’s SYNDROME
-Bronciectasis

-Situs inversus

-Defect in dyenin arms

-Autosomal recessive, immotile cilia

GROSS:

-Dilated bronchi and bronchioles extending out to the pleura


	-Malodorous purulent sputum

-Dyspnea

COMPLICATIONS:
-Abscess, septic emboli, cor pulmonale, amyloidosis

-CF patients often suffer from septic shock associated with nasty bouts of bronchopneumonia (pseudomonas) 



	Restrictive Lung Disease
	-Decreased lung capacity and volume

-Decreased TLC and VC
	-Chest wall disorders like obesity and kyphoscoliosis, polio

-Interstitial diseases like ARDS, pneumoconiosis, pulmonary fibrosis

	Respiratory Distress Syndrome
	-Diffuse alveolar damage, shock lung

-Diffuse damage of alveolar epithelium and capillaries

-Causes include shock, sepsis, radiation, gastric aspiration, oxygen toxicit, drugs, pulmonary infection

-Gross, heavy, stiff and non compliant lungs

MICRO:
-Interstitial and intra alveolar damage

-Interstitial inflammation

-Loss of type I pneumocytes
-Hyaline membrane formation
	-Dyspnea, tachypnea, hypoxemia, cyanosis, accessory muscle usage

XRAY:
-Bilateral lung opacity, white out

TREATMENT:
-Treat underlying cause

-PEEP, mechanical ventilation

DRUGS INVOLVED:
-Amiodarone (smurf skin, remember?)

	Respiratory Distress Syndrome of the Newborn
	-Hyaline membrane disease of newborn

-Associated with maternal diabetes

-Multiple births

-C section delivery

-Deficiency of surfactant

-Maternal diabetes

(Insulin prevents maturation of lung to babies) 
	-Normal at birth but within a few hours develops increasing respiratory effort, tachypnea, nasal flaring, use of accessory muscle of respiration, expiratory grunt. 

XRAY:
-Ground glass reticulogranular densities

LAB:

-Lechithin to sphingomyelin ration <2 indicates loss of surfactant
TREATMENT:
-Surfactant replacement and oxygen

COMPLICATIONS:

-bronchopulmonary dysplasia

-retrolental (behind the lens) fibroplasia

PREVENTION:
-Delay labor and corticosteroids to mature the lung

	Pulmonary Edema
	-Fluid accumulation within lungs due to disruption of Starling forces or endothelial injury

-Increase hydrostatic pressure: left sided heart failure, mitral valve stenosis, fluid overload

-Gross, wet, heavy lungs

MICRO:

-Intraalveolar fluid, enlarged capillaries, hemosiderin laden macrophages
	-DOE

-SOB

-Orthopnea

	Bronchogenic Carcinoma
	-Leading cause of cancer death among women and men

-Increasing in women

-Occurs most commonly from 50-80 years of age

MAJOR RISK FACTORS:

-Cigarette smoking

-Occupational exposure

-Air pollution

GENETIC FACTORS:
-L myc 

-K-ras

-p53
	-Cough, sputum, weight loss, anorexia, fatigue, dyspnea, chest pain

-Obstruction may produce focal emphysema, atelectasis, bronchiectasis

-Non painful and insidious presentation

-When cancers are Bronchogenic, there are no nociceptors to alert you to the process

	Adenocarcinoma of Lung
	-Males=females, approx 35% of cancers

-Less closely associated with smoking

GROSS:
-Peripheral gray white mass with pleural puckering

-May develp in areas of parenchymal scarring

MICRO:
-Tumor forms from glands and may produce mucin

	Bronchioalveolar carcinoma
	-Approx 5%

-Subset of adenocarcinoma

-Arises from terminal bronchioles or alveolar walls

-More likely to spread to the pleura

GROSS:
-Peripheral mucinous gray white nodules

MICRO:

-Columnar tumor cells grow along the walls of pre-existing alveoli

	Squamous Cell
	-Approx 30% of lung cancers

-Males > females

-Association with smoking

GROSS:
-Usually central located, gray white bronchial mass

-Arises from bronchial epithelium after a progression( metaplasia( dysplasia( CIS( invasive carcinma

MICRO:
-Invasive nests of squamous cells

-Intercellular bridges

-Keratin pearl production

	Small Cell Carcinoma
	-Males > females 

-Neuroendocrine cells

-Association with smoking

-Associated with paraneoplastic syndromes

GROSS:
-Central, gray-white masses

MICRO:
-Small, round, or polygonal cells in clusters



	Large Cell
	-Approx 10%

-Large anaplastic cells without evidence of differentiation
	

	Intrathoracic Spread of Cancer
	-Lymph node involvement

-Pleural involvement

-Pancoast tumor in apex of lung may cause Horners syndrome

HORNER’s SYNDROME:
-Ptosis, miosis, anhydrosis

-May also cause SVC obstruction / plethora

-May invade around esophagus and present as dysphagia

	Extrathoracic Spread of Cancer
	-Adrenal, liver, brain, and bone

-Adrenal spread (50%) 

	Paraneoplastic syndromes
	-Endocrine / metabolic syndromes

-ACTH causing cushnoid syndrome

-ADH causing SIADH

-PTH causing hypercalcemia

-If PTH is secreted, tumor is most likely a squamous cell carcinoma

-Hypertrophic pulmonary osteoarthropathies cause clubbing of digits

-Acanthosis nigricans

	Treatment of Lung Cancers
	NON SMALL CELL LUNG CANCER: Surgery

SMALL CELL LUNG CANCER: Chemotherapy and radiation
	

	Pleural effusion
	-Accumulation of fluid in pleural cavity

-Empyema is pus in the pleural space

-Chylothorax: chylous fluid in the pleural space secondary to obstruction of thoracic duct

	Pneumothorax
	-Definition is air in the pleural cavity

-Traumatic penetrating chest wall injuries

-Tension: life threatening shift of thoracic organs across the midline, mandates immediate decompression. 


GASTROINTESTINAL TRACT PATHOLOGY:


-Lets start from the mouth to the anus

	DISEASE
	CAUSE
	PATH / CLINICAL

	Tracheoesophageal fistula
	-Congenital connection between the esophagus and trachea. 
	-Often associated with esophageal atresia, often discovered soon after birth

	Esophageal webs
	-Weblike protrusions of the esophageal mucosa into the lumen
	-Dysphagia

PLUMMER VINSON SYNDROME

-middle aged women

-esophageal webs

-Iron deficiency of anemia



	Achalasia
	-Failure of the lower esophageal sphincter to relax with swallowing

-Unknown etiology

-Loss of ganglion cells in the myenteric plexus
	-Progressive dysphagia

-Barium swallow gives a bird beak sign

TREATMENT:
-LES balloon dilation

-Increased risk of esophageal carcinoma

	Mallory-Weiss Syndrome
	-Laceration at the gastroesophageal junction produced by severe vomiting

-Alcoholism is most common cause
	-Hematemesis

COMPLICATIONS:
-Boorheaven’s sydrome

	Esophageal varices
	-Dilated submucosal veins in the lower third of the esophagus secondary to portal hypertension

-Most common cause is cirrhosis
	-Massive hematemesis when ruptured

-Potentially fatal hemorrhage 



	Esophagitis
	-Esophageal irritation and inflammation due to reflux of gastric secretions into the esophagus
	-Heartburn

-Regurgitation

COMPLICATIONS:
-Bleeding

-Strictire

-Bronchospasm

	Barrett Esophagus
	-Metaplasia of the squamous esophageal mucosa to a more protective type of gastric secretion

-Incidence is increasing

-GERD

-Irregular GEJ with tongues of red granular mucosa extending up into the esophagus
	-Increased risk of esophageal metaplasia

-Increased risk of esophageal adenocarcinoma

	SCC of the Esophagus
	-SCC is the most common type of esophageal cancer in the world

-Males > F

-African American predominant

RISK FACTORS:
-Achalasia

-Plummer vinson syndrome

-Tylosis

-Prior lye ingestion
	-Often asymptomatic

-Progressive dysphagia

-Weight loss

-Bleeding

-Hoarseness of cough

DDX:
-Endoscopy and biopsy

TREATMENT:
Sx with poor px

	Adenocarcinoma
Esophagus
	-More common than SCC in the US

-Caucasians > AA

-Arises in the distal esophagus
	-Associated with Barrett’s esophagus

-Poor prognosis

	Pyloric Stenosis
	-Congenital stenosis of the pyloris due to marked muscular hypertrophy of the sphincter

-Gastric outlet obstruction

-Associated with turners and Edwards syndrome

-
	-Onset of regurgiation

-Onset of vomiting in the second week of life

-Palpable oval (olive) abdominal mass

-Tx is surgery

	Congenital diaphragmatic hernia
	-Congenital defect in the diaphragm, resulting in herniation of abdominal contents into the thoractic cavity 

-Stomach is most commonly herniated
	-Respiratory compromise

-Malnutrition

	Menetrier’s Disease
	-Middle aged men

-Enlarged rugal folds in the body and fundus

-Massive foveolar hyperplasia with replacement of the parietal and chief cells

-Decreased acid prodiction
	-Protein losing enteropathy

-Increased risk of gastric cancer

	Zollinger Ellison Syndrome
	-Pancreatic gastrinoma

-Enlarged rugal folds

-Increased acid secretion

-Multiple gastrinomas
	-Multiple peptic ulcers



	Hemorrhagic gastritis
	-Acute inflammation erosion and hemorrhage of the gastric mucosa due to layer breakdown

-Chronic asprin or NSAID use

-ETOH use

-NSAID use

-Stress

-Uremia

-Chemo
	-Epigastric abdominal pain

-Gastric hemorrhage, hematemesis, and edema



	Gastric Stress ulcers
	-Multiple, small, round, superficial ulcers of the stomach and duodenum 

-NSAIDS

-Severe stress

-Sepsis

-Shock

-Burns
	-High incidence in ICU patients; GI bleeding a complication

	Chronic Gastritis
	-Chronic inflammation of the gastric mucosa eventually leading to atrophy

-Loss of rugal folds in the body and the fundus

-Autoimmune atrophic gastritis

-Involves body and fundus

-Autoantibodies to parietal cells and  intrinsic factor

-Decreased acid secretion

-Increased serum gastrin
	-Pernicious anemia

-B12 malabsorption

-Intestinal metaplasia



	Peptic Ulcer
	-Ulcers of the distal stomach and prox duodenum caused by gastric secretions (HCL and pepsin) and impaired mucosal defenses

-Chronic NSAID use

-Smoking

-Steroids

-H. pylori


	TREATMENT:
-Acid suppression, H2 blockade, ppi

-Eradication of H pyloria

COMPLICATIONS:
-Hemorhage

-Iron deficiency anemia

-Penetration into distant organs

-Perforation

-Pyloric obstruction

	Duodenal peptic ulcer
	-More common

-Strong association with H. Pylori

-Increased gastric acid secretion

-Increased gastric emptying

-Associated with O blood group

-Associated with MEN, Z/E syndrome, COPD
	-Burning epigastric pain 1-3 hours after eating. Relieved by food

	Gastric peptic ulcer
	-Associated with H. pyrlori

-Lesser curvature of the antrium

-Small < 3cm ulcers, round or oval shape

-Sharply demarcated, punched out lesions

-Overhanging margins
	-Burning epigastric pain

-Pain aggravated by food

	Malignant Ulcer
	-Decreasing incidence in the US

-Japan > US
-Smoked fish and meats

-Pickeled vegetables

-Nitrosamines

-Benzopyrene

-Decreased fruit and vegetable intake

-H. pylori

-Chronic atrophic gastritis

-Blood group A

-Menetrier’s disease

-Signet ring cells

-Linitis plastica( Leather bottle stomach lining
	-Asymptomatic until late in course

-Early satiety

-Weight loss and anorexia
-Virchow’s node enlargement

KRUKENBERG TUMOR:
-Gastric carcinoma spreads to the ovaries

	Intussusception
	-Telescoping of a proximal intesting segment of the bowel into the distal segment

-Most common in infants and children

-Association with mass/ tumor


	-Intestinal obstruction

-Abdominal pain

-Currant Jelly stools

-Infarction of segment can occur

	Hirschsprung Disease-
	-Congenital aganglionic megacolon

-Congenital absence of ganglion cells in the rectum and sigmoid colon

-Males > females

-Affected segment is narrowed

-Dilation proximal to affected segment
	-Delayed passage of meconium

-Obstruction

-Abdominal distention

-Vomiting

-Associated with down’s syndrome

	Celiac Sprue
	-Gluten sensitive enteropathy

-Hypersensitivity to gluten resulting in loss of small boeel villia and malabsorption

-Genetic predisposition

-Increased plasma cells

-Associated with dermatitis herpetiformis
	-Presents in childhood with malabsorption

-Abdominal distention, bloating, and flatulence

-Diarrhea, steatorrhea, weight loss

TREATMENT:
-Restriction of gluten in diet

	Whipple’s Disease
	-Rare infectious disease involving many organs inclding intestines, joints, lungs, heart, liver, spleen, CNS

-Caucasian males 30-50

-Trophermyma whippleii is causative organism

-Small bowel lamina is filled with macrophages stuffed with gram positive PAS positive rod shaped bacilli
	-Malabsorption, weight loss, diarrhea

TREATMENT:
-Antibiotics

	Crohn’s Disease
	-Terminal ileum is most common site

-Mouth to anus distribution

-Focal apthous ulcers with intervening normal mucosa (skip lesions)

-Thickened bowel wall

-Noncaseating granulomas

-Transmural inflammation

-Fistulas and sinus tracts

-Uncommon extraintestinal manifestations
	-Bloody diarrhea

-Crampy lower abdominal pain

-Fever

-Perianal fistula

-Extraintestinal manifestations

-CD of the small bowel( malabsorption

-CD may mimic appendicitis

	Ulcerative Colitis
	-Rectum is most common site

-Rectum to colon distribution

-Extensive ulceration with pseudopolyps

-Crypt abscesses


	-Toxic megacolon a complication

-Primary sclerosing cholangitis

-Erythema nodosum

-Pyoderma gangrenosum

-Cancer risk if 5-25%

	Ischemic bowel disease
	-Deceased blood flow and ischemia of bowel secondary to atherosclerosis

-Most common in older individuals

-Tends to affect watershet areas like the splenic flexure

-Hemorrhagic infarction
	-Abdominal pain and bloody darrhea

-Surgical resection is tx

-Poor prognosis

	Angiodysplasia
	-A/V malformation of the intestines

-Common in older individuals

-Occurs in cecum and right colon

-Association with CREST/Osler-Weber-Rendu
	-Multiple episodes of rectal bleeding

-Surgical resection is tx

	Melanosis coli
	-Common with laxative abuse

-Black pigmentation of colon
	-Can mimic colitis or malignancy

	Meckel Diverticulum
	-Congenital small bowel malformation

-Remnant of the vitelline duct

-2% of normal population

-2 feet from IC vavle

-2 cm in length

-2 years old at time of ddx

-2% of carcinoids can occur in a Meckel’s
	-Most asymptomatic

-May contain rests of ectopic gastric mucosa and present with intestinal bleeding

	Diverticulosis/it is
	-Acquired outpouching of bowel wall characterized by herniation of mucosa and submucosa through muscularis propria

-Extremely common in US

-Increased with age

-Low fiber diet puts patients at risk
	-Constipation alternating with diarrhea

-Left lower quadrant cramping and discomfort

-Occult bleeding and anemia of ID
-May turn into diverticulitis (inflammation and abscess formation)

-May form fistulas

	Familial Adenomatous Polyposis
	-Adenomatous polyposis coli

-AD inheritance

-APC gene on chromosome 5q21
	-Discovery of multiple polyps on colonoscopic exam

-Virtually 100% by age forty will develop colon adenocarcinoma

	Gardner’s Syndrome
	-AD

-Variant of FAP

-Numerous adenomatous polyps

-
	-Multiple osteomas

-Fibromatosis

-Epidermal inclusion cysts

	Peutz-Jeghers Syndrome
	-AD inheritance

-Multiple hamartamatous polyps

-Melanin pigmentation of oral mucosa

-Increased risk of Ca breast, lung, and uterus
	

	Colon cancer characteristics
	RIGHT SIDED

-Polypoid mass on gross appearance

-Polypoid mass on Barium swallow

-Bleeding

-Occult blood in stool

-Iron deficiency anemia
	LEFT SIDED

-Circumferential  growth producing napkin ring

-Apple core lesion on barium swallow

-Change in bowel habits

-Reduced caliber stools

-Obstruction


Be sure to review:
-Hemorrhoids

-Colon polyps

-Cancer staging in the GI tract

-Page 156 on Pathology book high yield for associations between polyps and cancer

PANCREATIC PATHOLOGY

	DISEASE
	ETIOLOGY
	CLINICAL

	-Acute hemorrhagic pancreatitis
	-Gallstones

-Alcohol

-Drugs

-hypercalcemia

-Pancreatic acinar cell injury results in activation of pancreatic enzymes and destruction of parenchyma

-Chalky, white-yellow fat necrosis of adjacent tissue

-Liquefactive necrosis of parenchyma

-
	-Stabbing epigastric discomfort with radiation to the back

-Shock

-HYPOcalcemia

-Elevation of amylase / lipase

COMPLICATIONS:
-May develop into ARDS

-May develop DIC

-Pancreatic calcifications

	Chronic alcoholic pancreatitis
	-Middle aged alcoholics

-Chronic inflammation, atrophy, fibrosis of the pancreas secondary to repeated bouts of pancreatitis

-Gross, firm, white pancreas


	-Abdominal pain

-Pancreatic insufficiency

-Pseudocyst

-Calcifications

-Diabetes

	Pancreatic Carcinoma
	-Fifth most common cause of cancer death in US

-Incidence increasing

-Common between ages of 60 and 80

-Smoking as a risk factor
	-Vague signs and symptoms until late in the course

-Abdominal pain

-Migratory phlebitis

-Obstructive jaundice

-CEA a tumor marker

TREATMENT:
-Whipple procedure

-Poor prognosis

	IDDM
	-Chronic systemic disease characterized by insulin deficiency or peripheral resistance, resulting in hyperglycemia and nonenzymatic glycosylation of proteins

-10% of cases of diabetes

-Affects children and adolescents younger than 20

-North European ancestry

-Lack of insulin due to auto-immune destriction

-Absolutely dependent on insulin to prevent ketoacidosis

-Coxsackie B virus possibly implicated in immune response
	-Polydipsia, polyuria, polyphagia

-Ketoacidosis

-Coma and potentially death

-Dehydration and insulin imbalance

TREATMENT:
-Insulin



	NIDDM
	-Synonyms: type II: adult onset diabetes

-Represents 90% of cases of diabetes

-Affects obese adults

-Obesity, increasing age, genetic predisposition

-Relatively reduced insulin secretion

-Peripheral insulin resistance


	-PU/PD/polyphagia

TREATMENT:
-Diet, weight loss

-Oral anti-diabetic drugs

-Insulin

	Pancreatic Tumors for your

Pleasure
	INSULINOMA:
-Most common type of iselt cell tumor

-Tumor producing insulin

-Hypoglycemia

-Elevated insulinand C peptides

-Treatment is glucose
	GASTRINOMA
-Tumor produces gastrin

-Zollinger/Ellison syndrome




GALLBLADDER AND BILIARY TRACT PATHOLOGY:


	DISEASE
	PATHOLOGY
	CLINICAL

	Cholesterol Stones
	-Cholesterol composition

RISK:
-Female

-Obesity

-Pregnancy

-Oral contraceptive use

-Genetics (Native American) 
	-Cholecystitis

-Choledocolithiasis

-Biliary tract obstruction

-Pancreatitis

-Cholangitis

	Pigmented Bilirubinate Stones
	-Composed of Ca2+ saltes and unconjugated bilirubin

RISK FACTORS:
-Chronic hemolytic anemias

-Cirrhosis

-Bacteria

-Parasites (Ascaris or Clonorchis) 
	-Cholecystitis

-Choledocolithiasis

-Biliary tract obstruction

-Pancreatitis

-Cholangitis

	Acute Cholecystitis
	-Acute inflammation of gallbladder

-Usually cauded by cystic duct obstruction will gallstones


	-Biliary colic

-Right upper quadrant tenderness

-N/V

-Low grade fever

-Leukocytosis

COMPLICATIONS:
-Gangrene

-Perforation

-Fistula formation

	Chronic Cholecystitis
	-Ongoing chronic inflammation of FB

-Usually due to gallstones

-Chronic inflammation and Rkitansky-Aschoff sinuses
	PORCELAIN GALLBLADDER:
-Calcification of the GB due to chronic inflammation

-High association with carcinoma

	Ascending Cholangitis
	-Bacterial infction of the bile ducts ascending up to the liver

-Associated with obstruction of bile flow

-Causative 
	-Biliary colic

-Jaundice 

-High fever

-Chills

	Klatskin Tumor:
	-Carcinoma of the bifurcation of the right and left ducts

-Risk factors include infection with liver fluke
	-Poor prognosis


-Page 187 for Iron table

-In blood cell pathology

PATHOLOGY OF THE LIV-AH

	DISEASE
	PATHOLOGY
	CLINICAL

	JAUNDICE in GENERAL

-Clinical jaundice occurs when bilirubin levels exceed 2-3 mg/mL

-Classic presentation included yellowish skin and sclera

-Causes include overproduction, defective hepatic bilirubin uptake, defective conjugation, defective excretion
	UNCONJUGATED BILIRUBINEMIA:

-Increased bilirubin tumor

-Physiologic newborn babies

-Hereditary  (Crigler-Najjar)
	CONJUGATED BILIRUBINEMIA:

-Biliary tract obstruction

-Biliary tract disease

-Dubin Johnson and Najjar Rotor Syndrome

-Liver disease

	Increased RBC turnover
	-RBCs are major source of bilirubin

-Etiology is hemolytic anemia

-Chronic hemolytic anemia patients often develop pigmented bilirubinate gallstones
	-lab reveals an increased unconjugated hyperbilirubinema

	Physiologic jaundice of the newborn
	-Transient unconjugated hyperbilirubinemia

RISK FACTORS:
-Prematurity

-Hemolytic disease of the newborn
	-Kernicterus as a complication

-Treatment is phototherapy

	Gilbert Syndrome
	-Common BENIGN inherited disorder

-Unconjugated hyperbilirubinemia

-Jaundice related to stress

-UGT deficiency
	-Clinically asymptomatic

-Jaundice

	Crigler-Najjar
	-Unconjugated hyperbilirubinemia

-Type I: Fatal

-Type II: Jaundice

-UGT absence or deficiency
	-Jaundice or death

	Dubin-Johnson Syndrome
	-Benign AR disorder

-Decreased bili excreton due to a defect in the cananicular transport system

-Conjugated hyperbilirubinemia

-Black pigmentation of liver
	-No clinical consequences

	Rotor Syndrome
	-AR

-Similar to D-J without liver pigmentation
	`-No clinical consequences

	Primary biliary cirrhosis
	-Chronic liver disease of unknown etiology characterized by inflammation and granulomatous destriction of intrahepatic bile ducts

-Males > females

-Middle aged women

-Obstructive jaundice

-Pruritis

-Xanthomas

-Fatigue

-Association with other autoimmune pathology
	-Elevated conjugated bilirubin

-Elevated ALKP

-AMA (Anti-mitrochondrial abx) present in more than 90%

	Primary Sclerosing Cholangitis
	-Chronic liver disease of unknown etiology characterized by segmental inflammation and fibrosal destruction of intrahepatic bile ducts

-Males=females

-Majority associated with UC

-Concentric fibrosis around bile ducts

-Segmental stenosis of bile ducts
	-Presentation similar to PBC

	Cirrhosis
	-End stage liver disease characterized by disruption of normal liver architecture

-Alcohol

-Viral hepatitis

-Biliary tract disease

-Hemochromatosis

-Wilson disease

-Micro/macronodular pathlogy

-Fibrosis is produced by the ITO cell
	-Portal hypertension

-Ascites

-Splenomegaly

-Esophageal varices

-Caput medusae

-Hepatic encephalopathy

-Spider angiomata

-Palmar erythema

-Hypoalbuminemia

-Decreased clotting factors

	Hepatitis Review
	HEPATITIS A VIRUS: 
-Infectious

-Picornavirus

-Naked capsid RNA

-Fecal oral transmission

-Mild severity, no carrier state

-Acute hepatitis

-Anti HAV IgM

HEPATITIS B VIRUS:
-Serum hepatitis

-Hepadnavirus

-Parenteral and sexual transmission

-Occasionally severe

-Linked to HCC

-Symptoms and serym levels of HBs, HBc

-Vaccine for prevention
	HEPATITIS C VIRUS:
-Post transfusion or non a non B

-Flavivirus enveloped dna

-Parenteral transmission

-Co infection with HBV occasionally severe

-Carrier state exisits

-Acute hepatitis and chronic hepatitis possible

-Associated with cirrhosis and HCC

-More likely to progress into chronic state and therefore produce cases of cirrhosis and HCC

HEPATITIS D VIRUS:

-Defective enveloped circular RNA

-Parenteral and sexual transmission

-Chronicity and carrier state exists
-May produce acute disease

HEPATITIS E:
-Coinfection with other viruses produces extremely severe problem in pregnant patients

	Wilson Disease
	-Genetic disorder of copper metabolism resulting in accumulation of toxic levels of copper in various organs

-Genetics: autosomal recessive

-WD gene codes for a hepatocyte cananicular copper transporting ATP pase

-Decreased biliary excretion of copper

-Fatty change in liver

-Decreased serum ceruloplasmin levels

-Increased tissue Cu levels
	-Kayser-Fleischer rings in cornea

-Neurological and psycholohical manifestations

TREATMENT:
-Copper chelators 

-Liver transplantation

	Hemochromatosis
	-Increased levels of iron leading to tissue injury

-Recessive disorder on chromosome 6p

-Increased small intestine absorption of iron

-Males>females

-Comon in people of northern European descent

-Micronodular cirrhosis in liver


	-Hyperpigmentation of skin

-CHF / cardiac arrhythmias

-Hypogonadism

DIAGNOSIS:
-Elevated serum iron and ferretin

-Prussian blue stain and increased tissue iron samples


· Hemachromatosis – increased levels of iron leading to tissue injury – increases HCC chances by 200 times, males greater than females

· HMC – ferritin is elevated – prussian blue stain is very important for looking at iron

· HMC – bronzing of the skin

· HMC – AR HLA-H – increased small intestine absorption of iron

· HMC – hypogonadism, pancreatitis

· HMC – treatment is phlebotomy

· Alpha-1-antitrypsin deficiency – AR disorder characterized by production of defective A1A which accumulates in the hepatocytes and causes liver damage and low serum levels of A1A

· A1A is produced by the Pi gene (chromosome 14); homozygous PiZZ is severe

· A1A increased risk of HCC and panacinar emphysema

· A1A – no smoking and liver transplant is curative

· Reye Syndrome –rare and potentially fatal disease – occurs in young children with viral illness (varicella or influenza) – fatty change in liver and cerebral edema – complete recovery or coma and death

· Budd-Chiari Syndrome – occlusion of hepatic vein by a thrombus –polycythemia vera, pregnancy, OC, paroxysmal nocturnal hemoglobinuria, HCC

· BC – abdominal pain, hepatomegaly, ascites and death – centrilobular congestion and necrosis

· Hemangioma – most common primary tumor of the liver – benign vascular tumor, subscapular, red spongy mass

· Hepatic adenoma – female on oral contraception – slight trauma and big intraabdominal hemmorhage – stop the pill and they go away

· HCC – more likely in Asia – cirrhosis, hep b and c, alcohol and aflatoxin B1 (aspergilosis – toxin made by a fungus in peanuts)

· Aflatoxin B1 – is produced by aspergillus flavus which can be found in peanuts, corn and cottonseed

· HCC – tumor marker is AFP

· Cholangiocarcinoma – clonorchis sinensis (liver fluke)

· Angiosarcoma – vinyl chloride, thorotrast and arsenic

1) RBC Pathology

· Iron panels for the microcytic anemias – measure iron, TIBC, saturation, Serum ferritin

· Most iron we get is Fe2, we can absorb Fe3 – you need vitamin C and an acid medium to go from Fe3 to Fe2 – most iron stays in the mucosa of the gut on ferritin

· Plummer Vinson syndrome – anemia and iron deficiency because of a gut problem

· Transferrin transfers iron from the gut to ferritin in the body – moves iron around

· We measure body ferritin – measuring body ferritin gives us an idea of iron storage

· We measure transferrin – TIBC – total iron binding capacity – directly related to the amount of iron in storage – always relate ferritin and TIBC – they will always be inverse

· Serum iron itself – to see if we have enough – how much iron is going to be able to bind to transferrin – we relate the percent saturation of transferrin – high iron is high percentage – these numbers are always proportional

· Anemia of chronic disease –iron is trapped in the bone marrow by the macrophages – high ferritin and low TIBC – microcytic hypochromic anemia – low serrum iron and low saturation

· Serum iron is too high, saturation is high and ferritin is high, TIBC is low – sideroblastic anemia 

· SA - Succinyl CoA + glycine needs vitamin B6 will create gamma ALA eventually gets to protoporphyrene to heme – needs ferochelotase

· Lead inhibits ferochelatase and is associated with microcytic, sideroblastic anemia

· Vitamin B6 deficiency will be associated with accumulation of iron without heme – caused by isoniazid (B6 has to get rid of the iron – transaminase to get rid of the iron needs B6)

2) Central Nervous System

· Microglial cells are macrophages and are mesodermal in origin; histiocytes because they stay in the tissue

· Macroglia – three types – ectodermal in origin – astrocytes (fibroblast), oligodendrocytes (make myelin sheaths in the CNS) and ependymal cells (make the CSF)

· Kernig sign – any stretch of the meninges causes extreme pain in the patient – put chin on the chest and raise the legs while they are straight out

· Viral meningitis – leptomeningeal inflammation due to viruses, lymphocytic infiltration of leptomeninges and superficial cortex

· VM – fever, signs of meningeal irritation, depressed consciousness – low mortality

· Purulent meningitis – due to bacteria – this is the bad one

· PM – neonates – group B streptococci and E. coli (picked up in the birth canal)

· PM – infants and children – H. flu

· PM – adolescents – N. meningitidus

· PM – elderly – strep pneumo and listeria

· PM – risk of fatal herniation, hydrocephalus and cranial nerve impairment

· PM – opaque leptomeninges due to pus

· Mycobacterial meningocephalitis – mycobacterium tuberculosis – usually involves the basal surface of the brain – tuberculomas within the brain and dura mater

· MM – hematogenous through vertebral arteries and into the brain – caseating granulomas

· MM – seen in AIDS patients,  particularly by Mycobacterium avium-intracellulare (MAI)

· Normal – few cells, glucose (45-85, 70% glycemia), proteins (15-45, pressure (never above 200)

· Bacterial – tons of neutrophils, decreased glucose, increased protein, elevated pressure

· Viral – lymphocytes, normal glucose, increased protein, slight elevation of pressue

· TB – lymphocytes, decreased glucose, increase protein and increased pressure

· Treat meningitis with 3rd and 4th generation cephalosporins (cephoparozome does not cross the BBB); high dose macrolides

· Antibiotic for H. flu – chloramphenicol causes aplastic anemia

· Encephalitis – infection is in the brain itself – microglial nodules – they are trying to digest stuff around the blood vessels – perivascular cuffs

· Encephalitis – neuronal loss – mental status changes and maybe coma

· Herpes Simplex I – hemorrhagic necrosis of temporal lobes – Cowdry bodies

· Rabies – Negri bodies mainly in the hippocampus

· HIV – AIDS dementia complex – diagnostic giant syncitial cells – PML

· Progressive multifocal leukoencephalopathy (PML)

· PML – JC virus – demyelination – AIDS patients – astrocytes acquire bizarre shapes

· Fungal encephalopathies – mucor in diabetes, cryptococcal in HIV patient (soap bubble lesions)

· FE – mucor and aspergillus have a marked tropsim for blood vessels – vasculitis, rupture of blood vessels and hemorrhage

· Brain abscesses – ring enhancing lesions on CT/MRI

· CJD – prion disease – helix shape – alpha helix becomes a beta pleated sheets – think about amyloid – they start stacking in neurons which degenerate and disappear

· CJD – results in spongiform encephalopathy – absolutely no treatment – death in a few months

· CJD – plaques are called Kuru plaques are deposits of amyloid of altered PrP protein

· Kuru disease from individual eating human flesh (Kuru tribe ate their adversaries to gain their strength)

· CJD – very rare – starts with headaches and start forgetting everything

· Cerebrvascular disease – third most frequent cause of death in industrialized countries – smoking is a major issue

· Global cerebral ischemia – flow into the brain is decreased (obstruction, shock, cardiac arrest)

· Purkinje neurons are the outflow (GABA) for the cerebellum – they control ongoing movement – they make certain that we do not overshoot – they are very sensitive to oxygen loss 

· Hippocampus (CA-1) – memorization process – very much effected by loss of oxygen

· Infarcts in watershed areas – area of confluence of two major arteries – confluence of middle cerebral and anterior cerebral arteries that is very sensitive to oxygen deprivation on the cortical surface

· Focal – TIA if it goes away in 24 hours or stroke if it doesn’t go away

· Causes of infarction – thrombosis or embolism

· Thrombosis is due to atherosclerosis in the carotid arteries – anemic infarct

· Embolic occlusion – there is a little thrombus that has moved around and lodges in the brain – more likely to cause TIA – will start bleeding in the area where the cells are dying

· Small vessel disease – lead to little infarcts – related to HTN, resulting in hyaline arteriosclerosis – leads to lacunar infarcts or lacunae

· Gross changes appear after a day or so – in 3 weeks it will be liquified – fluid filled cavity

· At the end of the first day, the neurons are dead (red with pyknotic nuclei); after 2-3 weeks, there will be liquefactive necrosis with plenty of histiocytes trying to surround it

· At the end there is astrogliosis surrounding a cyst

· Anterior cerebral artery (ACA) – frontal cortex, superior parietal and inbetween the hemispheres – weakness and sensory loss in contralateral leg, transient expressive aphasia and abulia (no cognitive function – no desire to do anything)

· MCA – most common one – internal carotid becomes the MCA – lower parietal and temporal aspect (some inferior also) – face and the arm on the contralateral side – expressive and recessive aphasia - hemianopias

· PCA – contralateral hemianopia or total cortical blindness if bilateral; alexia without agraphia – you can’t read, but you can still write – thalamic syndrome – big relay nucleus for sensations – all senses except olfaction that does not go through the thalamus - hemibalismus

· Broca’s aphasia

· Wernicke’s aphasia

· Hemorrhages cause 15% of strokes

· Intracerebral hemorrhage – HTN is an issue – most frequent predisposing condition – many black spots inside the brain

· Superficial hemorrhage – trauma 

· Epidural – trauma to the MMA – big blood clot looks like a cow pie – stuck on top of the dura – artery bleeds fast and a lot – talk and die syndrome – drop dead in ten or fifteen minutes – fatal herniation of the brain

· Subdural – bridging veins – blood is directly on the surface of the brain – bleeds very slowly – happens with brain atrophy – brain is floating in the CSF – the veins are attached – as the brain moves, it pulls on the veins and disrupts them – headache and drowsiness – a couple of days before there are full blow symptoms – can rebleed easily

· Subarachnoid hemorrhage – berry aneuryms – worst headache of the life – Marfan syndrome and PCK – thunderclap headache – if we develop HTN, then they are more likely to rupture – one third die, one third recover, one third rebleed and die

· CSN trauma – concussion has no damage – contusion leaves a bruise on the brain – coup and contracoup lesions – acutely hemorrhage 

· Spinal cord injury – above C4 will result in respiratory syndromes – lesions to thoracic and below – paraplegias; cervical injury leads to tetraplegia

· Cerebral herniations – subfalcine – cingulate gyrus is displaced underneath the falx to the opposite side – compression of ACA

· Transtentorial (uncal) – compression of the third nerve – pupillary dilitation on the same side, infarct in dependent area – Duret hemorrhage within the pons and the midbrain (PCA)

· Cerebellar tonsilar – displacement of cerebellar tonsils through the foramen magnum – compression of medulla – cardiorespiratory arrest – immediately life threatening

· Neural tube defects – result from not closing the neural tube – worry around 3rd or 4th week of pregnancy – look for an increased AFP – open neural tube defect

· Anterior portion – anencephaly

· Meningocele – outpouching of the meninges

· Meningomyelocele – defective formation of the bony arch with cystic outpouching of meninges, spinal cord and spinal roots

· Myelocele – defective bony arch with complete exposure of spinal cord

· Arnold-Chiari – type I is no problem

· AC Type II – posterior fossa is too small – downward displacement of the cerebellar vermis, compression of fourth ventricle, obstructive hydrocephalus, frequent lumbar meningomyelocele

· Frequently associated with syringomyelia – syrinx enlarges progressively and destroys the spinal parenchyma – paralysis and loss of sensory functions

· Cerebral palsy – nonprogressive – doesn’t get worse or better – multiple infarcts occurred in the germinal matrix – premature babies – leukamalacia – occur in the white matter of the brain around the ventricles

· MS – chronic relapsing remitting disorder of probably autoimmune origin characterized by recurrent episodes of demyelination in the brain and optic nerves and spinal cord, which result in progressive neurological defects

· MS – 1/1000 – higher in northern countries – women have double the risk of men – clinical onset in third or fourth decade 

· MS – familial propensity – HLA-DR2

· MS – immune factors – oligoclonal CD4 lymphocytic infiltration – mumps, rubella, measles are infectious agents

· MS – experimental allergic encephalitis (EAE) obtained by injection of myelin basic protein (MBP)

· MS –acute lesions – well circumscribed plaques with loss of myelin – chronic inflammation with phagocytosis of myelin by macrophages – axons are initially preserved

· MS – defective remyelination

· MS – acute attack – nerve conduction is blocked

· MS – chronic plaque – slower nerve conduction allowing for partial recovery

· MS – recurent attacks are progressive

· MS – blurred vision or loss of vision in one eye – optic nerve involvement

· MS – diplopia and vertigo (brainstem involvement)

· MS – loss of sensation or weakness in one leg (spinal cord involvement)

· MS – acute attack – high dose steroids

· MS – treat with interferon beta and Copaxone

· Central pontine myelinosis (CPM) – treating alcholics – destroyed by osmotic shock – never inject fluids at rapid rate – very often fatal

· PD – loss of dopaminergic neurons in the substantia nigra – tremor, rigidity and akinesia – 2% of the population

· PD – MPTP – comes from heroin street drugs causes death of DA neurons in SN; MPTP on DA will no longer allow ATP made unless succynate is given – malate and pyruvate cannot make ATP – NADPH go through complex 1 (inhibited by MPTP)

· PD – Lewy bodies – intracytoplasmic round eosinophilic inclusions that contain alpha-synulcein; EM shows filaments most likely of cytoskeletal origin – secondary degeneration of DA axons in the striatum

· PD – loss of extrapyramidal nigra-striatal pathway

· PD – slowing of all voluntary movements, tremor at rest, rigidity of limbs and trunk and inability to initiate movement – increased incidence of dementia and depression

· PD – treatment is levodopa

· HD – AD characterized by pathological degeneration of GABA-nergic neurons of the caudate nucleus and clinically by chorea and dementia

· HD – HD gene is called Huntington on chromosome 4

· HD – atrophy of the caudate nucleus

· HD – has a triplet repeat expansions – this is the mutation – anticipation can be seen on the southern blot – severity will increase down family chains – CAG repeat

· HD – treat with haloperidol

· AD – protective factors are high levels of education and smoking

· AD – exponential increase as we age – EPI phenomenon

· AD – genetic factors – 5-10% of AD cause early onset – mutations are usually acquired during a lifetime

· AD – amyloid precursor protein, presenelin genes, Apoliporprotein E and trisomy 21 and overexpression of epsilon 4 in AD

· AD – Epsilon 2 appears to be relatively protective

· AD – beta amyloid presents as presenile plaques, Tau proteins are also around blood vessels cause hemorrhaging that is seen in AD patients

· AD – Hirano bodies are seen in the hippocampus (recent memorization); they no better the things that were long ago

· AD – treatment are drugs that raise ACh in the CNS – use AchEI that cross the BBB – tacrine

· Dementia with Lewy bodies – neuron loss accompanies Lewy body formation

· DLB – neocortex especially the limbic system and cingulate gyrus

· Amyotrophic Lateral Sclerosis – loss of upper and lower motor neurons – problem in the zinc/copper superoxide dismutase on chromosome 21 – accumulation of free radicals

· Freidrich’s ataxia – another triplet repeat expansion

· CNS tumors – half of brain and spinal cord tumors are metastatic – most frequent are meningiomas an glioblastoma multiforme

· If a tumor is in the frontal lobe, it can become the size of an orange and you will never now about it

· If it is in the central canal, it can be the size of a pea and kill you in a few weeks

· Headaches are a common complaint; increased cranial compression with increased herniation

· CNS tumors really don’t metastisize

· Metastatic – well circumscribed, often mutiple usually located at the junction between gray and white matter

· Primary – poorly circumscribed, usually single, location varies according to specific type

· Astrocytoma grade 4 is glioblastoma multforme has a tendency to cross the midline by involving the corpus callosum (butterfly glioma)

· GBM – marked atypia, necroses and VEH 

· If it is not fibrillary, it is pilocytic – tumor of younger children and young adults – infratentorial –often presents as a cystic lesion – posterior fossa tumors have better prognosis

· Oligodendroma – look like fried eggs and will be located in the white matter of cerebral hemispheres adjacent to the cortex – often manifests with seizures

· OG – calcifications and are very slow growing – prominent capillary network in a chickenwire pattern

· Ependymoma – children have it in fourth ventricle, adults in lateral ventricle or fourth canal

· Meningeal cell tumors – meningioma –very good prognosis – should be easy to remove – causes increased intracranial pressure

· MO – key finding – psammoma bodies are frequent

· Psammoma bodies – meningioma, ovarian cell cancer and papillary thyroid cancer

· Neuronal tumors – medulloblastomas and retinoblastomas – seen in young children – blue small, round cell tumors with pseudorosettes – highly aggressive, but respond well to radiation therapy

· Neuroblastomas are the third type – sympathetic ganglia in the adrenal medulla

· Schwannoma – originates from Schwann cells of cranial or spinal nerves – most frequent location is the eighth spinal nerve – cerebellopontine angle (CPA) – also seen in NF

· Schwannomas have verocay bodies – parallel rows of neoplastic Schwann cells

· Bilateral acoustic schwannomas are pathognomonic of NF type 2

· Neurofibromatosis –key defective protein – tumor suppressor gene (NF1) – neurofibromin – transcription factor that controls ras gene expression – overexpression of ras – tons of different tumors

· NF – tend to grow inside the nerve

· Lisch nodules in the iris are found in NF type I

· Craniopharyngioma – arises from rests of odontogenic epithelium – remnants of the Rathke’s pouch – young children are affected – calcified cancer – adamantinoma – the most common tumor of the tooth – in sela tursica region
NEUROANATOMY AND LESIONS

BASIC INFORMATION/HISTOLOGICAL OVERVIEW:

-Type I pneumocytes:

provide area for gas exchange


-Type II pneumocytes:

produce surfactant


-Dust cells:


Alveolar macrophages

-THE PORTAL TRIAD

-Includes hepatic artery, bile duct, and portal vein


-Liver sinusoids drain into the central vein

-VASA RECTA:

-Supply the medulla of the kidney


-Important in maintaining osmotic graduient


-Medulla vulnerable to ischemia

-SERTOLI CELLS:

-Synthesize androen bindin protein and provide the blood testis barrier

-LEYDIG CELLS:

-Synthesize testosterone and are activated by lutenizing hormone from the anterior pituitary 

-FOLLICLE MATURATION:

-Theca interna cells becomethe theca lutein cells and secrete estrogen


-Follicular cells become granulosa lutein cells and produce progesterone


-If fertilized, the corpus luteum persists for three months and progesterone is produced


-Survival is dependent upon HCG secreted by the developing embryo


-Placenta then produces progesterone which is required for the maintenance of pregnancy 

-OOCYTE MATURATION:

-Meiosis I arrested at birth, completed at puberty


-Meiosis II arrested after ovulation,completed if cell is fertilized

-ECTODERM

-Epidermis, hai, nails, cochlear duct, lens of eye, epithelial lining of lower anal canal

-NEUROECTODERM

-All neurons within brain and CNS


-Retina, neurohypophysis


-Astrocytes and oligodendrocytes


-Auditory tube and cochlear duct

-NEURAL CREST CELS:

-Ganglia, schwanncells, adrenal medulla, dilator and sphincter pupillae muscle, ciliary muscle


-Chromaffin cells are derived from nerural crest as are the cells that migrate into the first three pharyngeal arches and form the cartilage.


-All other cartilage is derived from mesoderm. 


-Kidney is also derived from mesoderm


-Parafollicular cells of the thyroid gland are from the neural crest

-MESODERM:


-All types of muscle


-Connective tissue and dermis of skin


-Bone, cartilage


-Blood and lymph vessel


-heart, adrenal cortex, dura mater

-ENDODERM:

-Epithelial lining of GI tract


-Urinarybladder and urethra


-Biliary apparatus


-Parenchyma of liver, pancreas, submandibular gland, parathroid


-T cells of thymus

-Primordial gametes, spermatogonia, and oogonia are the only significant cells derived from the wall of the yolk sac and not from a germ layer. 

HEAD AND NECK ANATOMY:

TRAINGLES OF THE NECK
-Anterior:

-Submandibular gland, facial artery, and vewin


-Common carotid artery


-Thyroid and parathyroid gland and infrahyoid muscles


-Bordered posteriorly by the sternocleidomastoid muscle


-Anterior midline is the anterior border


-Parts of cranial nerve X and XII

-Posterior 


-Bounded by the trapezius muscle, the SCM, and the clavicle


-Floor of the triangle are the anterior scalene, the middle scalene, posterior scalene, levator scapulae muscle


-Three trunks of the brachial plexus and subclavian artery pass through the narrow scalene interval in the floor of the posterior triangle


-Accessory nerve innervates the SCM muscle

CERVICAL PLEXUS

-Two major muscular branches


-Ansa cervicalis and the phrenic nerve


-Cervical plexus is formed by the ventral rami of spinal nerves from C1 to C4


-Situated behind the SCM and in from of the scalenius medus


-Ansa cervicalis is the loop formed by the fibers from C1 which courses inferiorly by hitchhiking with fibers of the hypoglossal nerve to join the fibers of C2 and C3


-The fibers of the ansa are distributed to the strap muscles

CLINICAL CORRELATON:
Middle meningeal artery arises from the external carotid, implicated in the epidural hematoma

MUSCLES OF THE LARYNX:

-The lateral  and posterior cricoarytenoid muscles act on the vocal ligament


-The posterior cricoarytenoid muscles ABDUCT the vocal ligaments


-Recurrent laryngeal nerve innervates all muscles of the larynx and carry sensory fibers from the laryngeal mucosa except for the cricothyroid


-The external branch of the superior laryngeal nerve innervates the cricothyroid muscle and sends fibers to supply the inferior constrictor muscle


of the pharynx


-The internal branch of the superior laryngeal nerve provides sensory innervation of the laryngeal muscosa above the vocal folds

LESIONS OF THE VAGUS NERVE AND ITS LARYNGEAL CONSEQUENCES:

-Lesions of the vagus result in a drooping of the palate ipsilaterally


-Uvula deviates to the opposite side


-Lesions of the superior laryngeal nerve are largely asymptomatic


-Mild hoarseness may result from paralysis of the cricoarytenoid muscle secondary to superior laryngeal nerve lesions


-Lesions of the recurrent laryngeal nerve cause fixed vocal cords and transient hoarseness


-Left recurrent laryngeal nerve is injured more frequently owing to its longer course through the superior mediastinum


-Right recurrent laryngeal nerve is found only in the neck

NOTES FROM END OF CHAPTER REVIEW SECTIONS:


BACK AND NERVOUS SYSTEM
-Lumbar puncture( needle must reach into the subarachnoid space. CSF is sampled once needle passes arachnoid mater

-When performing an off midline LP, the needle will pass through the ligamentum flava. That structure attaches the laminae of adjacent vertebrae

-The vagus nerve branches provide preganglionic parasymptathetic innervation to terminal ganglia in the midgut by following branches of the arterial blood supply to the midgut which is supplied by the superior mesenteric artery. 

-Pelvic splanchnic nerves provide parasympathetics to the hindgut

-The pterygopalantine ganglion provides postganglionic parasympathetic innervation to the lacrimal gland and to the mucous glands of the nasal and oral cavities

-Ciliary ganglion innervates the ciliary and constrictor pupillae muscle

-Spinall nerves affected by a disc herniation at L4/L5 would be the L5/S1 spinal nerve. The L4 spinal nerve exists between L4 and L5 but is spared because it passes through the intervertebral foramen superior to the herniation

-Lumbar midline cyst containing no CSF and no neural tissue is a meningomyelocele. 

THORAX:
-In the ductus arteriosus, the percent Hb/02 sat level of fetal blood is the lowerst because blood in the DA comes from the SVC by way of the right ventricle and pulmonary trunk. The highest Hb/02 saturation is in the umbilical vein. 

-A machinery murmur is characteristic of PDA. PDA presents with a left to right shunt of blood, a condition that is acyanotic at birth. 

-VSDs present with blood flow from the left ventricle into the right ventricle. 

-The right lung has a horizontal fissure and two lobes

-Characteristics of the Tetralogy of Fallot include:


-Overriding aorta


-Right ventricular hypertrophy


-Pulmonary stenosis


-Septal defect


-Occurs when the AP septum fails to properly align


-Boot shaped heart and tet spells

-Coarctation of the aorta in the adult is post ductal and therefore found just distal to the site of closure of the DA. Infantile form of coarctation is preductal and typically associated with Turner syndrome

-All of the heart chambers are found in the medial mediastinum

-The superior mediastinum contains the great vessels

-The septum primumforms the floor of the fossa ovale after it fuses with the septum secundum to form the I/V septum

-The right and left vagal nerve branches course through the esophageal hiatus with the esophagus. 

-Intercostal nerves innervate the costal parietal pleura. 

-Phrenic nerve innervates mediastinal pleura

-Greater splanchnic nerves are preganglionic SYMPATHETIC nerves destined to synapse in the celiac ganglion for the foregut

-The bundle of His fibers receive blood from the anterior interventricular artery

HEART EMBRYOLOGY:

-The septum primum grows downward to the AV septum


-The foramen primum is located between the edge of the SP and the AV septum; it is obliterated when the SP fuses with the AV septum


-The foramen secundum forms within the SP. The septum secundum (SS) forms to the right of the SP and fuses with the SP to form the atrial septum


-During fetal life, blood is shunted from the RA to the LA via the FO and FS (right to left shunt) 

-Atrial septal defects can be caused by failure of the endocardial cushions. Secundum type ASDs are most clinically significant and are caused by excessive resorption of the SP


ABDOMEN, PELVIS, AND PERINEUM REVIEW NOTES:
-The spleen is supplied bya branch of the celiac artery and is not derived from foregut endoderm

-An omphacele is caused by a failure of the midgut to return to the abdominal cavity after herniation into the umbilical stalk. Agaglionic megacolon (Hirschsprung’s disease may be found in the presence of Down’s syndrome

-Club foot, facial anomalies, and pulmonary hypoplasia are three features seen in bilateral renal agenesis. This is Potter’s sequence.  Situs inversus is seen when the midgut fails to rotate properly. Gastroschisis is a ventral body wall defect in which there is a herniation of the midgut at a weak point where the right umbilical vein regressed.

-Fundus of the stomach is supplied by short gastric branches of the splenic artery. The splenic artry supplies the body and tail of the pancreas, part of the greater curvature of the stomach, and the spleen. The jejunum, part of the head of the pancreas, and the duodenum distal to the entrace of the common bile duct are supplied by the superior mesenteric artery. Lesser curvature and the pyloric antrum are supplied by R and L gastric arteries. 

-The omental bursa, or the lesser peritoneal sac, lies directly posterior to the proximal part of the duodenum and the stomach. It would be the first site where stomach contentswould be found in the case of ulcer perforation.

-Duodenal atresia and aganglionic megacolon are seen in patients with down’s syndrome

-Both of the ejaculatory ducts emplty from the epidydmys by way of the ductus deferens and seminal fluid from the seminal vesicle into the prostatic urethra. Fluid then traverses the membranous urethra in the urogenital diaphragm and penile urethra during ejaculation

-Gastric veins contribute to the caput medusae. Enlargement of and retrogradle flow in gastric veins, particularly in the L gastric veins, dilates that capillary bed in the wall of the esophagus in cases of portal hypertension. 

-INDIRECT INGUINAL HERNIA: This hernia emerges from the anterior abdominal wall through the deep inguinal ring. The deep ring is a fault in the transversalis fascia. The TF is first penetrated by an indirect hernia

-The ilioinguinal nerve provides sensation to the medial thigh and anterior scrotum. It passes through the superficial inguinal ring and is subject to injury because it can be lesioned during operative repair

-Lesser splanchic nerves carry visceral sensations from inflamed/stretched gastrointestinal structures into the CNS. Lesser splanchnics arise from T9 to T 12. They provide sympathetic innervation to midgut structures which include the appendix. 

-Failure of urethral folds to fuse can cause hyposapdias. These folds must fuse to form the ventral aspect of penis and scrotum. 

-Absence of androgen receptors in the external genitalia and 5alpha reductase deficiency are the cause of testicular feminization

-Inadequate production of  MIF is also caused by a 5 alpha reductase deficiency.

-Prostatic surgery can affect branches of pelvic splanchnic nerves. These nerves innervate the prostate and then course to penile erectile tissues. 

-Levator ani muscle is innervated by skeletal mtor branches from S2-S4

-Pudendal nerve carries general sensation from the perineum and innervates extrernal anal and urethral sphincters. 

-Testesare supplied by a direct branch of the abdominal aorta. REMEMBER the gonadal artery! 

-The skeletal sphincter urethrae or external urethra sphincter muscle is the bladder muscle under voluntary control and is innervated by the pudendal nerve. Muscle is located in the urogenital diaphragm.

-The descending colon is retroperitoneal and would likely be seen adjacent to the posterior abdominal wall

-Splenic vein courses posterior to the body of the pancreas on its way to drain into the superior mesenteric vein  
-Seminal vesicles lie on the posterior wall of the bladder and can be evaluated in a digital examination

-Ampulla of uterine tube is most common site of fertilization and ectopic implantation

-Blood from a ruptured ectopic pregnancy can be found in the pouch of Douglas (do those bi-manual examinations!) 

-Transverse cervical ligament helps prevent uterine prolapse post vaginal delivery

-Carcinoma of the pancreas can compress the portal vein at its origin. The portal vein is formed when the splenic vein jouns with the superior mesenteric vein. Increased venous pressure in the inferior mesenteric vein is a cause of hemorrhoids. 

-Gonadal carcinomas metastasize to the para-aortic nodes

-Upper part of vagina is formed by fusion of the paramesonephic ducts

-Berry aneurysms are associated with adult PCKD

-Superior mesenteric vein joins with the splenic vein to form the hepatic portal vein

-Scrotal cancer will metastasize to the superficial inguinal nodes

-Aortic arteries: median sacral arteries, common iliac arteries, gonadal arteries

-IVC drains all of the blood below the diaphragm

-Right gonadal and right suprarenal veins drain directly into the IVC

-SMA:
duodenum, jejunum, ileum, cecum, appendix, ascending colon, proximal 2/3 of transverse

-IMA:
Distal 1/3 of transverse to the rectum

-First part of duodenum begins at the pylorus of the stomach. 

-Seond part is RETROPERITONEAL and receives the common bile duct and main pancreatic duct on its posteriomedial wall at the hepatopancreatic ampulla

-Third part is retroperitoneal and runs horizontally across the L3 vertebrae between the SMA anteriorly and the IVC posteriorly

-The fourth part ascends to meet the jejunum at the duodojenunal flexure which is supported by the Ligament of Treitz

	INDIRECT
	DIRECT
	FEMORAL

	-Protrudes through deep inguinal ring to enter inguinal canal and may exit through superficial inguinal ring

-Protrudes LATERAL to inferior epigastric vessels

-Common in males, young adults, children

-More common than direct
	-Protrudes directly through the anterior abdominal wall within Hesselbach’s triangle

-Protrudes medial to epigastric vasculature

-Common in older men
	-Protrudes through femoral canal below inguinal ligament

-Protrudes below and lateral to pubic tubercle

-More common in females


UPPER LIMB REVIEW FROM THE KAPLAN TEXTBOOK
-Deltiod is innervated by the axillary nerve which courses near the surgical neck of the humerus

-Fracture of the medial epicondyle of the humerus may compress the ulnar nerve. Fx of the scaphoid bone produces pain over the anatomic snuffbox but no nerve compression. Fx of distal end of radius might affect the radial nerve. 

-Lower trunk of the brachial plexus contains C8 and T1 fibers; found in both median and ulnar nerve and is the likely site of of a single lesion affecting fibers in both nerve.

-The man most likely has carpal tunnel syndrome affect the median nerve. In addition to altered sensation over the palmar aspects of the lateral digits, median nerve compression may result in a loss of opposition due to atrophy of muscles in the thenar eminence. 

-Most commonly dislocatedcarpal bone is the lunate??? Typically dislocates anteriorly and compresses the median nerve. 

-Long thoracic nerve injuries will lesion the serratus anterior muscle. These patients will have a WINGED scapula and will be unable to perform pushups. 


LOWER LIMB REVIEW FROM THE KAPLAN TEXTBOOK
-Blows to the lateral aspect of the knee typically injures one or more components of the terrible triad. Triad includes the MCL, ACL, and medial meniscus

-Most ankle sprains are inversion sprains which tear a component of the lateral ligament.  

-Deltoid ligament supports the medial side of the ankle

-Long plantar ligament maintains the lateral longitudinal arch of the foot

-Tibial nerve provides cutaneous sensation in the sole of the foot and innervates most of the foot muscles that plantar flexes the foot at the ankle. 

-Hypertrophy of the piriformis muscle  can compress the common peroneal component of the sciatic nerve courses through this muscle. 

-Cutaneous sensation of the medial leg is provided by the saphenous nerve

-Medial circumflex artery provides most of the blood supply to the head and neck of the femur. Is a direct branch of the profunda femoral artery

HEAD AND NECK REVIEW FROM THE KAPLAN TEXTBOOK
-DIGEORGE SEQUENCE:
Improper development of third and fourth pharyngeal puch. Thymus and parathyroid gland develop from these pouches. This





Anomaly can result in fewer T cells

-MS affects only axons of the CNS. MS can affect the optic nerve

-Apical lung tumors can compress the lower trunk of the brachial plexus. Preganglionic sympathetic axons which leave the spinal cord in the T1 ventral ramus and synapse in the superior cervical ganglion provide innervation to the face, scalp, and orbit.

-Middle meningeal artry enters the skull via the stylomastoid foramen

-Cut axons resut in retrograde changes in the neuronal cell bodies of the nucleus ambiguous

-Mandible, the malleus, and the incus are all derived from the first  pharyngeal arch

-CN IX carries preganglionic parasympathetic axons which traverse the jugular foramen, synapse in the otic ganglion, and provide secretomotor innervation to the parotid.

SOME CENTRAL NERVOUS SYSTEM PATHOLOGY

VENTRICULAR PATHOLOGY

-Pineal neuromas may cause noncommunicating hydrocephalus via blockage/stenosis of the aqueduct between the third and fourth ventricles 

-Lateral ventricles comminicate with the third ventricle via the foramen of Munro

-Blockage of the foramen of Munro can cause enlargement of a single ventricle

-Astrocytes cover the outside of cerebral blood vessels and contribute to the blood brain barrier

-Comminicating hydrocephalus can be caused by disruption of flow in the subarachnoid space or by limiting in its return to the venous system. 

-Irritations of the arachnoid granulations can produce communicating hydrocephalus

-FOREBRAIN: 
Diencephalon and Telencephalon



Telencephalon: adult derivatives include cerebral hemispheres and lateral ventricle

-MIDBRAIN:
Mesencephalon: Minbrain and cerebral aqueduct are CNS derivatives

-HINDBRAIN:
Metencephalon and Myelencephalon



Metencephalon gives rise to pons and cerebellum



Metencephalon gives rise to medulla

-Derivatives of diencephalons also include the pineal gland, neurohypophysis, hypothalamus, and the eye

-Adenohypophysis is an outgrowth of the oral ectoderm and is not CNS derived

NEURON TRAVEL:


-Microtubles are essential for transport in both directions of nerve signals


-If cut, axons myelinated by schwann cells can regenerate


-Axons myelinated by oligodendrocytes (CNS) cannot regenerate


-Wallerian degeneration is antegrade

-Exogenous substances like herpesvirus, poliovirus, and tetanus toxin affect neuron cell bodies as a result of retrograde axonal transport

	DISEASE
	PATHOLGY
	CLINICAL

	Brown Sequard
	-Hemisection of the cord results in a lesion of each of the three main neural systems: the principal upper motorneuron pathway of corticospinal trat, one or more dorsal columns, and the spinothalamic tract. 
	-Patient presents with two ipsilateral signs and one contralateral signs

-Lesion of CT tract: results in ipsilateral spastic paresis below level of injury

-Lesion to fasciculus gracilis or cuneatus results in an ipsilateral loss of joint position sense, tactile discrimination, and vibratory sensations below the lesion

-Lesion of ST tract: contralateral loss of pain and temp starting one or two segments below lesions. 

-At level of lesion, ipsilateral sensation loss, ipsilateral flaccid paralysis

	Polio
	-LNM lesions
	-Flaccid paralysis

-Muscle atrophy

-Fasciculation

-Areflexia

	Tabes Dorsalis
	-Bilateral dorsal column signs below lesions

-Often degeneration induced by syphilis
	-Associated with late stage syphilis

-+ romberg sign

	ALS
	-Amytrophic lateral sclerosis at cervical enlargement

-Progressive spinal atrophy

-Primary lateral sclerosis in  the corticospinal tract
	-Increased tone and reflexes

-Flaccid upper end paralysis

-Spastic paralysis in lower limbs

	Anterior spinal artery occlusion
	-DC spared
	-Bilateral sings in every other tract

	Subacute combined degeneration
	-Vitamin B12 loss

-Pernicious anemia


	-Lesions at dornsal columns

-Lesions at spinocerebellar and corticospinal tracts

	Syringomyelia
	-Cavitation of the cord, usually at the cervical level
	-Bilateral loss of pain and temperature at the level of the lesion

-Initial cape like distribution loss of pain and temperature

	Waiter’s tup
	-Erb’s paraysis affects axillary, suprascapular, and musculocutneous nerves
	-Forearm is extended and pronated: Water’s tip

-Lumrical muscles compromised

	Lower trunk (C8/T1)
	-Thoracic outlet syndrome
	-Loss of all muscles of forearm and hands

-Combination claw and ape hand. Medan and ulnar nerve paralysis

-Ape hand: thumb is extended and abucted

	Medial Medullary Syndrome
	-Pyramid lesion, lesion to medial lemniscus, and injures to fibers of CN XII
	-Contralateral hemiparesis

-Contralateral loss of position and vibration sense

-Deviation of tongue to affected side

	Lateral Medullary Syndrome 
	-Occlusion of posterior internal communicating artery.

-Nuclei involved in lesion include CNVII and the spinal nucleus / tract of V

-Long tract involvement of spinothalamic tract

-Vestibular lesions
	-Ipsilateral limb ataxia

-Ipsilateral pain and temp loss from the face

-Contralateral pain and temp loss from the body

-Vomiting, vertigo, nystagmus- away from lesion side

-Ipsilateral Horner’s

-Ipsilateral vocal cord paralysos including dysphagia and palatial droop

-NO TONGUE INVOLVEMENT

	Spina Bifida Occulta
	-Defect in vertebral arches
	-Asymptomatic

	SB with meningocele
	-Meninges project through the vertebral defect 
	-Elevated AFP

	SB with  meningomyelocele
	-Meninges and cord project through the vertebral defect
	-Elevated AFP

	SB with myeloschisis
	-Open neural tube
	-Most severe variation


PERIPHERAL  NERVE LESIONS

CELLULAR ELEMENTS OF PNS:
-All PNS ganglia are derived form neural crest cells

-Schwann cells are glial cells that manufacture myelin for PNS axisns

SYMPATHETIC OUTFLOW PATTENRS:
-Thoracic splanchnics synapse at the pre-vertebral ganglia (celiac, mesenteric). They innervate the smooth muscle and glands of the foregut, midgut, and hindgut

-Lumbar splanchnics also synapse in pre-vertebral ganglia. These innervate the smooth muscle and glands of the pelvic viscera

-Grey rami communicantes communicates at all levels to sweat glands and blood vessels of the body wall and limbs

PARASYMPATHETIC OUTFLOW PATTENRS:
-Pelvic splanchnic nerves terminate in or near the walls of viscera. They innervat the hindgut and pelvic viscera including the bladder and erectile tissue. They originate form S2, S3, and S4.

-The ciliary ganglion goes to the pupillary sphincter and the ciliary muscle

-Long preganglionic and short postganglionic segments travel to and from the parasympathetic ganglia respectively

DORSAL HORN:
-Dominated by neurons that respond to sensory stimulation. All incoming sensory fibers enter the D/L part of the cord adjacent to the dorsal horn

-Neurons in the dorsal horn project to higher levels of the CNS


VENTRAL HORN:
-Alpha and gamma motor neurons

-ventral root (motor) joins up with dorsal root neurons at the spinal nerve (junction)


-Sensory signs proceed motor signs

ARTERIAL SUPPLY
-Internal thoracic artery anastomoses with the superior epigastric artery which anastomoses with the inferior epigastric artery( route of collateral circulation of abdominal aorta is blocked

-Thyrocervical trunk has three branches: suprascapular artery, transverse cervical artery, inferior thyroid artery

-BRACHIAL ARTETY:

-Continuation of axillary artery and extends from lat border of the teres major to the cubital fossa


-Profunda brachii artery: fractures of humerus at midshaft may damage the deep brachial artery and radial nerve as they traveltogether on the posterior aspect of the


humerus in the radial groove

-BRACHIAL PLEXUS:

-Rami are the C5-T1 primary ventral rami of spinal nerves and are located between the anterior and middle scalene muscles


-Trunks are upper, lower, and middle and are formed by the joining of rami and are located in the posterior triangle of the neck


-Cords are lateral, medial, and posterior and are formed by joining of the anterior and posterior divisions. Located in axillae deep to the pectoralis


minor muscle. Named according to their relatonship to the axillary artery 

	NERVE
	STRUCTURE / FUNCTION
	CLINICAL

	Superior gluteal nerve
	L4, S1, glut medius, minimus
	-Loss of abduction, trendelenburg

-Lesion is contralateral to deficit

	Inferior gluteal nerve
	L5, S2, posterior (glut max)
	-Diffuculty in standing, muscle is active in extension

	Femoral
	-L2,3,4
	-Induces weakened hip flexion, loss of knee extension, sensory loss occurs on anterior thigh, medial leg, foot

	Superficial peroneal alnerve
	
	-Loss of eversion of the foot

-Sensory loss on dorsum of foot except first web space

	Deep peroneal nerve
	
	-Loss of digit extension

-Loss of dorsiflexion, foot drop

-Sensory loss on dorsum of foot

	Medial nerve
	-Commonly injured nerve in upper extremity
	-Ape hand

-Loss of sensory function

-Injury to abductor pollcus brevis, opponens pollicis, and flexor pollicus brevis occurs; thumb movements lost

	Axillary nerve lesion
	-Paralyis of teres minor

-lateral rotation of arm lost


	-Sensory loss occurs on the lateral size of the upper arm

-Loss of shoulder abduction

-Axillary nerve frequently injured during shoulder location

	Long thoracic nerve
	-Serratus anterior muscle injured
	-Abduction of arm past horizontal position is compromised

-Winging of the scapula

-May be injured in a stab wound to the upper thorax

	Sciatic nerve
	
	-Brings about a weakened extension of thigh

-Loss of knee flexion

-Sensory loss on posterior thigh

	Tibial nerve only
	L4,5, S1-S3
	-Causes loss of knee flexion and digits

-Loss of plantar flexion

-Weakened inversion and sensory loss on leg 

	Common peroneal nerve
	-L4  through S2 posterior division
	-Combination of deficits of lesion of the deep and superficial peroneal nerves. Sign is foot drop 

	Upper Trunk
Brachial Plexus Lesions
	-C5, C6

-Musculocutaneous

-Suprascapular nerve lesions
	-Erb’s paralysis affects axillary, suprascapular, and musculocutaneous nerves

-Loss of intrinsic muscles of the shoulter

-Forearm is extended and pronated( Waiter’s tip

	Lower Trunk

Brachial Plexus Lesion
	-C8, T1

-Median and ulnar nerve lesion
	-Thoracic outlet syndrome

-Loss of all muscles of forearm and hand

-Claw and and ape hand combination, may include a Horner’s syndrome

	Ulnar nerve injury

At arm
	-Flexor carpi unlaris injured

-Flexor digitorum profundus injured

-Palmar and dorsal interosseous injured

-Lumbricals 3 and 4 injured
	-Radial deviation of the hand

-Hyperextension at digits 3 and 4

-Sensory loss on palmar and dorsal aspects of little finger

-Clawhand observed in nerve is injured lower at the wrist

	Radial nerve injury
	-May be caused by wrist slashing or carpal tunnel syndrome. 

-No paralysis of flexor muscles of the arm
	-Ape hand




CRANIAL NERVE LESIONS

-Cavernous sinus is directly behind supraorbital orbital fissue

	NERVE
	TYPE/FUNCTION/ANATOMY
	INJURIES

	II
	-Sensory( sees (optic nerve is really a tract of CNS)
	-Loss of light reflex

-Only nerve to be affectedby MS

	III
	-Motor nerve( moves eyeball in all directions. Innervates medial rectus and constricts pupil. Accomodation via ciliary muscle. Raises eyelid via levator superioris)
	-Loss of parallel gaze

-Diplopia

-Loss of near response

-Ptosis

-Initial compression of third nerve leads to pupillary dilation 

	IV
	-Motor( innervates superior obliqu
	. Head tilts away from lesioned side

	I
	-Sensory( smells. Enters face through cribiform  plate. 


	-Anosmia, loss of anosmia

-CSF rhinorrhea is a feature of skull fracture

	VI
	-Motor( lateral rectus- abducts eyeball.
	-Lesions results in diplopia and internal strabismus. 

-Lesion yields problem reading

	XI
	-Motor( turns head to opposite sizevia SCM reflex. Elevates and rotates scapula
	-Lesion results in shoulder droop and weakness in turning head to opposite size

	VIII
	-Sensory( hears. Linear acceleration and angular acceleration.
	-Lesions results in loss of balance and nystagmus. Sensorineural hearing loss

	XII
	-Motor( movestongue (styloglussis, hyoglossus)
	-Tongue will point toward ipsilateral lesion side

	V (1) Trigeminal ophthalmic
	-General sensation of touch , pain, temp of forehead, scalp, and cornea
	-V(1) loss of general sensation in forehead and scalp 

	V (2) Maxillary division
	-General sensation of palate, nasal cavity, maxillary face, and teeth
	-V(2) loss of general sensationin skin over maxilla and maxillary teeth

	V (3) Mandibular division
	-General sensation of anterior two thirds of tongue, mandibular face, mandibular teeth. 

-Motor to muscles of mastication
	-V(3) loss of general sensation in skin over mandible, mandibular teeth, tongue, weakness in chewing

-Jaw deviation toward lesioned side. Trigeminal neuralgia

	VII  Facial
	-Mixed( To muscles of facial expression,posterior belly of digastric, stylohyoid. Tastes anterior two thirds of tongue/palate. 

-Salivates

-Tears

-Makes mucus (nasal and palantine gland)
	-Lesions result in corner of mouth droops, cant close eye, cant wrinkle forehead, loss of blink, hyperacusis

-Alteration or loss of taste

-Eye is dry and red

	IX Glossopharyngeal
	-Mixed(Senses pharynx, carotid sinus/body. 
-Salivates via parotid gland

-Tastes and senses posterior one third of tongue

-Cannot test integrity of 9 via skeletal muscle
	-Loss of gag reflex

-Comes through jugular foramen

-Uvula will deviate away from lesion

	X Vagus
	-Mixed( to muscles of palate and pharynx for swallowing except tensor palati and stylopharyngeus. To all muscles of larynx

-Senses larynx and laryngopharyx
	-Nasal speech, nasal regurgitation

-Dysphagia and palate droop

-Hoarseness / fixed  vocal cord

-Loss of gag reflex

-Loss of cough

-Comes through jugular foramen


CARDIAC REFLEX:

-The carotid sinus is located in the internal carotid artery and contains pressure baroreceptors that mediateHR


-Stimuation causes reflex firing of parasympathetic nerve fibers


-At the origin of the external and internal carotida arteries (bifurcation) is a chemoreceptor for o2 and C02


-The chemoreceptor can mediate changes in the respiratory rate to assist with acid base balance


CRANIAL NERVES AND THEIR RELATION TO THE BRAINSTEM:
-If lesions are inside the brainstem, diagnosis is made in the following way:

-Remember what part of the brain stem contains which cranial nerve

-DORSAL BRAINSTEM:

CN VI comes out of the midbrain

-VENTRAL BRAINSTEM


MIDBRAIN:

Home of cranial nerves III and IV (head tilt, difficulty reading)


PONS:


V, VI, VII, VIII. Only cranial nerve V is a true pons nerve. CN 6,7,8 but will enter or exit at the ponto-medullary





Junction. 





Caudal pons: May get 6 and 7 or 7 and 8 together





Rostral pons: May get CN V


MEDULLA:

9, 10, 12


SPINAL NERVE:
11. Enters the skull but is really a spinal nerve originating in the cranial spine. 9,10, and 11, however, exit out of the





Jugular foramen. 

-LOWER MEDULLA:

-Crossing point of axons for two neural systems


-Crossing point for axons of CT tract


-Crossing point for neurons of medial lemniscus


-Decussation of CT tract is in the lower medulla


-Dorsal medulla: area of synapse for the medial lemniscus. The tracts meet their nuclei. 


-In a brainstem lesion, you will get “crossed” signs 

-BRAINSTEM LESIONS:

-Corticospinal  tract lesions:
Contalateral spastic weakness


-Medial lemniscus:


Contralateral loss of touch, vibration, and pressure


-Spinothalamic lesions:

Contralateral loss of pain and temperature


-How different is a brainstem lesion vs. a spinal  cord lesion


-In the brown-sequard lesion, you get two ipsilaters and one contralateral

-In brainstem, all lesions are contralateral

WIRING MECHANISM OF CONJUGATE GAZE:
-Extension of CNS control of CN III and CN VI

-The abducens nucleus will assist in drawing one eye medially 

-The Abducens nucleus will abduct the contralateral eye

-The abducents nucleus synapses in the oculomotor sydrome 

BASAL GANGIA DISORDERS

-STRIATUM:
Consists of the caudate and the putamen

-External and internal segments of the globus pallidus

-Substantia nigra

-Subthalamic nucleus

-DIRECT PATHWAY:


-Excitatory input from the cortex projects to striatal neurons in the caudate and putamen


-Through disinhibition, activated inhibitory neurons in the striatum (GABA-ergic) project to and inhibit GABA neurons in the internal segment of the globus


pallidus

VISUAL FIELD DEFICITS

-Eyeball is dominated by sclera choroids and neural  retina

-Front of the eyeball has the cornea and lens

-Front of the eyeball bends light rays

-Light needs to focus on fovea of retina( area of greatest visual acuity

-Details of object of interest( focus object on the fovea (CONES ONLY)

ACCOMODATION REFLEX: 
-Contraction of ciliary muscle, thickening of lens

-Contraction of the pupillae muscle

-Convergence

PIGMENT EPITHELIUM:
-Absorbs light

-Delivers glucose and vitamin A to the photo receptors

NEURAL PATHWAYS: 

-From photoreceptor to primary visual cortex, it takes 3 neurons to get the job done

-3 neurons to get info from photoreceptors to visual cortex

-First neuron is in the retina( bipolar cels

-Cell bodies of second neuron is also in the retina

-Axons of ganglion cells in retina form the optic nerve and head back into other parts of the CNS 

-Axons of the second nerve cross the midline via the chiasm

FIELDS:
-The nasal fieldis transmitted into the temporal retina

-The fibers from the temporal retina travel ipsilaterally to the lateral geniculate body

	OPTIC NERVE LESION
	-Blindness in the same eye and loss of sensory limb of the light reflex. 

-Pupil of affected eye constricts when light is shined into contralateral eye

-Absence of direct light reflex

	OPTIC CHAISM LESION
	-Resultant from pituitary tumor

-Loss of peripheral vision in both temporal fields because crossing fibers result in a loss of visual input in both temporal fields

-Crossing fibers from each nasal retina are damaged

	ALL LESIONS PAST CHIASM
	-Produce contralateral defects

-Lesions of the optic tract result in a loss of visual input from the contralateral visual fields.

	LESION OF RIGHT OPTIC TRACT
	-Loss of input from the left visual field

-Homonymous hemianopsia (left) 

	LESIONS OF VISUAL RADIATIONS
	-Common

-Produce contralateral visual defects

-Produce homonymous hemianopsia

	LESIONS OF MEYER’s LOOP
	-Usually located in the temporal lobe, these result in a loss of visual input from the contralateral upper quarter of the visual fields. 

-Lesion of temporal fibers in the right visual radiation results in loss of input from the upper left quarter.

-Left superior quandrantanopia

	LESIONS TO MEDIAL FIBERS OF OPTIC RADIATIONS
	-In the parietal lobe, this lesion results in aloss of visual input from the contralateral lower quarter of the fields



	LESIONS INSIDE CORTEX
	-Contralateral homonymous hemianopsia with macular sparing




BLOOD SUPPLY TO THE BRAIN
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ANTERIOR CEREBRAL ARTERY:

Supplies the frontal lobe and medial aspect of the homunculus

MIDLE CEREBRAL:



Supplies lenticulostriate arteries and lateral hemisphere aspects
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(1)= 
Internal carotid

(3)=
Anterior communicating

(4)=
Posterior communicating

(5)=
Posterior cerebral

(7)=
Middle cerebral artery

(2)=
Middle communicating

SUBARACHNOID HEMORRHAGE:
Berry aneurysms  are the causative agent






Most aneurysm arises in the anterior circulation






Juncture between anterior cerebral and anterior communicating






CN III compression

CAVERNOUS SINUS THROMBOSIS:
Infection can spread via veins of the face into the cavernous sinuses. 






Such infection may involve the cranial nerves which course through the sinus






Cranial nerves III, IV, VI, and ophthalmic and maxillary divisions of CN V and postganglionic






Sympathetic fibers pass through here. CN VI is first affected in a cavernous sinus thrombosis

EPIDURAL HEMATOMA:

Middle meningeal artery






Blast the lateral aspect of the skull






Lucid interval with classic deterioration of consciousness






Cushing’s Triad

SUBDURAL HEMATOMA:

Bridging vein






Skull trauma






Alcoholics 

MIDDLE CEREBRAL ARTERY:
Lateral aspect of each hemisphere

Wernicke’s and Broca’s aphasia

Face and arm > leg

ANTERIOR CEREBRAL:

Medial aspect of each hemisphere

Bulk of corpus callospum






Leg > Face and arm

POSTEIOR CEREBRAL:

Primary visual cortex

STRIATAL ARTERIES:


Middle cerebral artery gives of lenticulostriatal branches






Arteries to the thalamus/capsule will cause paresis of the ipsilateral face and contralateral face

PRECENTRAL GYRUS:


Primary motor cotex, major location of pyramidal motor neuron cells. Located in both hemispheres

POSTCENTRAL GYRUS:

Primary somatosensory cortex involved in contralateral sensory systems; found in both hemispheres

	INJURY
	CAUSE
	CLINICAL

	Motor nonfluent / Broca’s 
	-Damage to the middle cerebral artery
	-Produces a motor, non fluent, or expressive aphasia. Patients can understand written and spoken language but cannot say anthing. 

-Impaired ability to repeat

-Speech output is reduced to single syllables

-People retain comprehension

-Repetitive deficit is on the motor side

	Wernicke’s aphasia / Receptive
	-Damage to middle cerebral artery
	-Area of language comprehension

-Area 22 (Wernicke’s) is an oral comprehension language center

-Area is directly in back of the primary motor cortex

-Impaired ability to repeat, verbal tasks impaired

-Cannot comprehend spoken language

	Conduction aphasia
	-Damage to superior longitudinal fasciculus


	-Both verbal and visual language ae also normal but patient cannot repeat words or execute verbal commands

-Disconnect syndrome

-Like an expressive aphasia, patient is aware of the deficit and frustrated by their inability to execute a verbal command

-Only real diagnostic feature is: an impaired ability to repeat


EMBRYOLOGY OF THE HEAD AND NECK


ARCH 1:
Muscles of mastication, nerve V3 grows into it, associated with anterior 2/3 of tongue

ARCH 2:
Muscles of facialexpresion, VII nerve grows into it

ARCH 3:
Stylopharyngeus muscle and greater horn and lower body of hyoid bone derived from the third pharyngeal arch, posterior 1/3 of tongue

ARCH 4:
Cricothyroid muscle and thyroid cartilage

ARCH 6:
Intrinsic muscles of the larynx and other laryngeal cartilages. 

PHARYNGEAL POUCHES:
POUCH 1:
Epithelial lining of auditory tube and middle ear cavity

POUCH 2:
Epithelial lining of crypts of palantine tonsil

POUCH 3:
Inferior parathyroid gland 

POUCH 4:
Superior parathyroid land

CLEFT LIP:

-Occurs when maxillary prominence fails to fuse with the medial nasal prominence

CLEFT PALATE:
-Cleft palate occurs when the palantine sheleves fail to fuse with each other or the primary palate

PHARYNGEAL FISTULA:
-Occurs when pouch 2 and groove 2 persist, thereby forming a fistula generally found along the anterior border of the SCM

PHARYNGEAL CYST:
-Occurs when the pharyngeal grooves that are normally oblitereated persist, forming a cyst usually located along the angle of the mandible


TREACHER COLLINS SYNDROME:

-Mandibular hypoplasia, zygomatic hypoplasia, down slanted palpebral fissures, malformed ears

DIGEORGE’s SEQUECE:
-Occrs when pharyngeal pouches 3 and 4 fail to differentiate into the parathyroid glands and thymus

BEHAVIORAL SCIENCE REVIEW NOTES FROM KAPLAN

-Major psychiatric disorders; treatment in terms of psychopharmacology is included in the earlier drug table

-THE DSMR-IV (TR)

-AXIS I:

Clinical disorders including schizophrenic, schizophrenic affective, anxiety, somatoform,anorexia


-AXIS II:
Personality disorders and mental retardation


-AXIS III:
Physical conditions and diagnosis


-AXIS IV:
Psychosocial and environmental problems including primary support group, housing, economics, health care services


-AXIS V:
Global assessment of functioning score (100 to 1). 100 represents superior functioning, 10 represents daner of hurting self or others

	DISORDER
	CAUSE/PATH
	CLINICAL NOTES

	Mental retardation
	-FAS most common cause

-Down and Fragile X syndromes second most commoncause
	-Scored on Axis II

-Ranges from mild to profound

-IQ of 50-70 interpreted as mild mental retardation

	Autism
	-Scored on Axis I

-Usually diagnosed in infancy

-Male predominant

-Linked to chromosome 15
	-Problems with reciproal social interation, decreased repetoire of activites and interests

-Oblivious to external world

-Preference for inanimate objects

	ADHD
	-10% of lower class males

-Male predominant

-More common in first born males


	-Overtreatment commn

-Differentiate from overactive child

-Methylphenidate, pemoline used for rx

	Schizophrenia
	-Trinucleotide repeat

-Birth trauma

-Male onset ages 15-24

-50% patients attempt suicide

-SCHIZOPHRENIFORM: If s/s less than 6 months

-Brief psychotic disorder: from 1 to 30 days with presence of delusions, hallucinations, or disorganized speech and behavior

-Limbic system seen as the site of primary pathology for schizophrenia

-Changes in hippocampus, parahippocampal gyrusm amygdala

-Loss of inhibitory neurons in the second layer of the anterior cingulated gyrus
	-Bizarre delusions

-Illusions

-Hallucinations

-Blunted affect

-Disturbances in behavior and form and content of language and thought

-Loss of prosody

PARANOID SUBTYPE:
-Delusions of persecution of grandeur

-Often accompanied by auditory hallucinations

-Older onset than other types

CATATONIC SUBTYPE:
-Complete stupor or pronounced decrease in spontaneous movements

-May be mute

-Negativism, echopraxia, automatic obedience

-Waxy flexibility

POSITIVE S/S:
-What schizophrenics have that normals do not: delusions, hallucinations, bizarre behavior

-Associated with dopamine receptors

NEGATIVE S/S:
-What normals have that schizophrenics do not. Flat affect, motor retardation, apathy, mutism

-Associated with Ach receptors



	Dysthymia
	-Non psychotic depression

-Stable, mild type of mood disorder
	-Depressed mood

-Bipolar manic depression

-Appetite changes

-Fatigue

-Decreased self esteem

-Lowered concentration

	Cyclothymia
	-Non psychotic bipolar


	-Alternating states

-Chronic disorder

-Often not recognized by the person

	SAD
	-Abnormal melanin metabolism
	-Depressive s/s during winter months

-Winter has shortest amount of daylight/year

-Increased sleep

-Increased appetite

-Treat with bright light therapy

	Unipolar disorder
	-Major depression

-S/S for at least 2 weeks

-Change from previous level of functioning

-PET scans show abnormally high glucose metabolism in amygdala of depressed people

-Smaller hippocampus

-Decreased neurotransmitters in the brain


	-Anhedonia

-No motivation

-Worthlessness

-Decreased concentration

-Weight loss or gain

-Depressed mood

-Insomnia or hypersomnia

-Psychomotor agitation

-Loss of sex drve

SLEEP CORRELATES:
-Decreased stage IV

-Decreased REM latency

-Increased REM time

	Bipolar Disorder
	-Manic depression

-S/S major depression plus s/s of mania

-Period of abnormal, persistent elevated, expansive, or irritable mood

-BIPOLAR I: Mania more prominent

-BIPOLAR II: Recurrent depressive episodes plus hypomanic episodes

-Strong evidence of genetic bipolar link

-Smokers 2x more likely to develop depression


	-Increased self esteem of grandiosity

-Low frustration tolerance

-Decreased need for sleep

-Flight of ideas

-Excessive involvement in activities

-Weight loss and anorexia

-Increased libido

-Increased neurotransmitters, including DE
-Multiple awakenings

-Markedly decreased sleep time



	Bulimia Nervosa
	-4% of females

-Low baseline serotonin concentration

-1/3 have drug or alcohol problem
	-Compulsive rapid ingestion of food followed by self induced vomiting

-Outgoing and impulsive personality

-Scars on back of hand

-Esophageal tears

-Enlarged parotid

-Cooking pre-occupation

-Minimal public eating

TX:
-Imipramine

-SSRI

-Group therapy

	Anorexia Nervosa
	-Predisposing factors include family dynamics likned to relationship with the father

-Comorbidity with depression

-50% of anorexics also binge and purge

-Female predominant
	-Feeling fat

-Fear of gaining weight

-Self imposed dietary restructions

-Appearance of lanugo

-Amenorrhea\



	Anxiety Disorder
	-Most common psychiatric disorder in women of all ages

-Substance abuse is the most common in man

GAD:
-S/S present more days than not over 6 month period

-Lack of structure
	-Motor tension

-Autonomic hyperactivity

-Palpitations

-Apprehension

-Vigilance and scanning

-Difficulty concentrating

-Fatigue and sleep disturbances common

-Treat with SSRI, benzo for acute anxiety

	Phobia
	-Public speaking is the number one phobia


	AGORAPHOBIA:
-Fear of open places

-Often occurs with panic

-Vigilance and scanning

SOCIAL PHOBIA:
-Fear of feeling stupod or being stupid, shameful

-Leads to dysfunctional circumspect behavior

	Obsessive compulsive disorder
	-Male predominant

-Comorbidity with major depression

-Increased frontal lobe metabolism

-Early 20s
	-Common defenses include isolation, undoing, and reaction formation

-Focusing on one thought usually to avoid another

-Increased activity in the caudate nucleus

TREATMENT:

-SSRI

-TCA
-Avoid neuroleptics

	Panic Disorder
	-Three attacks in a 3 week period

-No clear described stimulus

-Female predominant


	-Giant apprehension and fear

-Palpitations, trembling

-Cardiac symptoms

-Hyperventilation

-Sense of unreality

-Recurrent attacks can lead to other disorders

TREATMENT:
-Benzos for acute phase

-Any SSRI

-Clonazepam

-TCA

-Relapse is common, keep patient on medication for 6 to 12 months

	Somatization Disorder
	-Set of eight or more symptoms (four pain, two GI, one sexual, one pseudoneurologic)

-Onset before 30

-More common in females then in males

	Conversion disorde
	-One or more symptoms


	-Alteration of physical functioning, suggesting physical disorder

-Usually skeletal muscular, sensory, or some peripheral non autonomic system like paralysis of one hand or loss of sight

-Loss of functioning is real and unfeigned

-Look for la belle indifference

	Hypochondriasis
	-Unrealistic interpretation of physical signs as abnormal

-At least 6 months duration


	-Preoccupation in spite of reassurance

-Treat by simple palliative care and fostering relationship

-Preoccupation with illness or fear of illness whennone is present

	Somatoform
Pain

Disorder
	-No cause found

-Disruption of day to day life
	-Severe prolonged pain

-Rule out depression

-Look for secondarygain

	Body
Dysmorphic

Disorder
	-Not accounted for by another disorder


	-May seek multiple plastic surgeries

-Preoccupation with unrealistic negaive evaluation of personal appearance and attractiveness

-Disruption of day to day life

	Factitious disorder
	-Unconscious motivation, therefore a compulsion

-Patients aware of manufacturing their symptoms 

-Both primary and secondary gain
	-Munchausen syndrome or polyurgical addiction

-Munchausen by proxy: inducing symptoms in others

-Factitious disorders require treatment, foster relationship

-Intentional illness production

	Malingering
	-Everything is conscious
	-Symptoms for pure secondary gain (avoid school, avoid court date, etc)

-Conscious motivation

	Post Traumatic
Stress Disorder
	-S/S exhibited for more than one month

-Follows physiologically stressful event outside the range of normal human experience

-Often long latency period

-Adults recover quickly
	-Avoidance of associated stimuli

-Diminished responsiveness to external world

-Sleep disruption of excess

-Irritability or loss of control

-H/A
-Flashbacks



	Adjustment Disoder
	-Residual category

-use if no other Axis I applies

-S/S less than 5 months

-Stressor identifiable within 3 months of onset
	-Clinically significant S.S

-Not a grief response

-Significant social, academic impairment

	Dissociative Disorders
	-Reaction often precipitated by emotional crisis

-Primary gain: anxiety reduction

-Secondary gain: solution to crisis
	FUGUE:
-Sudden unexpected travel

-Inability to recall ones past

-Confusion of identity or new identity

AMNESIA:

-Inability to recall important personal information

-Linked to trauma

IDENTITY DISORDER:
-Multiple personality disorder

-At least two identities control behavior

-Inability to recall personal information

	Personality Disorders
	GENERAL CHArACTERISTICS:
-Inability to adapt

-Inflexibility

-Lifelong

-All areas of life affected

-Can thrive if situation is right

-Patients annoy others

-Patients seek to change self, the world

-Lifelong, pervasive, and ego syntonic


	CLUSTER A: 

-Odd, eccentric. Higher prevalence in biologic relatives of schizophrenics. Include paranoid, schizoid, schizotypal disoders

-Paranoid: long standing suspiciousness or mistrust of others

-Preoccupied with issues of trust

-Carries grudges

-The paranoid schizophrenic has hallucinations and formal thought disorders

CLUSTER B:
-Dramatic and emotional. Often associated with alcoholism and somatization disorder. Includes histrionic, narcissistic, borderline

-Histrionic: colorful, dramatic, extroverted. Attention seeking behavior and inability to maintain long standing relationships

-Narcissistic: grandiose sense of self importance. Preoccupation with fantasies of unlimited wealth and power. Criticism met with indifference and rage

-Borderline: Extremely unstable affect. Great problems with being alone, self mutilation, incapable of tolerating anxiety, in constant state of chaos

CLUSTER C:
-Anxious and fearful. Behaviours associated with fear and anxiety. Includes avoidant, OCD, dependent.


BRIEF REVIEW OF EPIDEMIOLOGY, CHAPTER 1 in the OMT/Behavioral Science Book

-Denominator iskey:
who is at risk for particular event or disease state

-Rate:


Actual cases / potential cases

-Incidence rate:

Rate at which new events occur in a population. Numerator is the number of new events that occur in a defined period.





The denominator is the population at risk of experiencing this new event during the same period




(NUMBER OF NEW EVENTS/NUMBER OF PERSONS EXPOSED TO RISK DURING TIME PERIOD)x10n

-Attack rate:

Type of incidence rate in which the denominator is further reduced for some known exposure

-Prevalence rate:

All persons who experience an event in a population




Numerator is all individuals who have an attribute or disease as a particular point in time; the denominator is the population




At risk of having the attribute or disease at this point in time or midway through the period




(All cases of disease at a given point/period/total population at risk at a given point or period) x 10n

-Prevalence:

Incidence x Duration

WHAT HAPPENS TO INCIDENCE AND PREVALANCE IF?







INCIDENCE


PREVALENCE

-New effective treatment is initiated?



No change


Decrease

-New effective vaccine gains widespread use?


Decrease



Decrease

-Number of persons dying increases:



No change


Decrease

-Additional research dollars targeted for condition?

No change


No change

-Contacts between infected persons and non infected

persons reduced for airborne infectious disease?

Decrease



Decrease

-For non infectious disease




No change


No change

-Recovery from disease is more rapid than 1 yr ago?

No change


Decrease

-Long term survival rates increasing?



No change


Increase

Morbidity rate:

Rate of disease in a population at risk; refers to both incident and prevalent cases

Mortality rate:

Rate of death in population at risk, refers to incident cases only

SCREENING TESTS:

-SENSITIVITY:

Probability of correctly identifying a case of disease. Proportion of truly diseased persons in the screened population who are




identified as diseased by the screening test




True positives / (True positives + false negatives)

-SPECIFICITY:

Probability of correctly identifying disease free persons. Proportion of truly non diseased persons who are identified as non 




diseased by the screening tests. 




True negatives / (True negatives + false positives)

-PPV:


Probability of disease in a person who received a positive test result




True positives / (True positives + false positives)

-NPV:


Probability of no disease in a person who receives a negative test result. Probability that a person with a negative test is a true




negative. 




True negatives / (True negatives + false negatives)

-ACCURACY:

Total percentage correctly selected; the degree to which a measurement, or an estimate based on measurements, represents the true value




of the attribute that is being measured

-INCIDENCE:

New cases

-PREVALENCE:

All cases

-ODDS RATIO:

Looks at the increased odds of getting a disease with exposure to a risk factor versus nonexposure to that factor




Odds of exposure for cases divided by odds of exposure for controls

 STUDY DESIGN:
-Case report:

Brief, objective report of a clinical characteristic or outcome from a single clinical subject.

-Case series report:
Objective report of a clinical characteristic or outcome from a group of clinical subjects

-Cross sectional study:
Presence of absence of disease and other variables are determined in each member of the study population or in  a representative sample




at a particular time. Co-occurrence of a variable and a disease can be examined. 

-Cohort study:

Population group of those who have been exposed to risk factor is identified and followed over time and compared with a group




not exposed to the risk factor. Outcome is disease incidence in each group.
-Case control:

Identifies a group of people with the disease and compares them with a suitable comparison group without the disease. Almost always




retrospective. Ex: comparing cases of tx resistant TB with cases of non resistant TB




Case control studies cannot assess incidence or prevalence of incidence




They can help to determine causal relationships




Useful for studying conditions with very low incidence of prevalence

-Randomized controlled

clinical trial:

Most scientifically rigorous study. Double blind RCTs are the least subject to bias and are the most expensive. Neither subject nor




researchers know whether the subjects are in the treatment or comparison group. 

THREE PHASES OF CLINICALTRIALS:

-PHASE 1:

Testing safety in healthy volunteers

-PHASE 2:

Testing protocol and dose levels in a small group of patient volunteers

-PHASE 3:

Testing efficacy and occurrence of side effects in a larger group of patient volunteers

	CHARACTERISTIC
	CROSS SECTIONAL
	CASE CONTROL
	COHORT

	Time
	One time point
	Retrospective
	Prospective

	Incidence
	NO
	NO
	YES

	Prevalence
	YES
	NO 
	NO

	Causality
	NO
	YES
	YES

	Role of disease
	Measure disease
	Begin with disease
	End with disease

	Assesses
	Association of risk factor and disease
	Many risk factors for single disease
	Single risk factor affecting many different diseases

	Data analysis
	Chi square for association
	Odds ratio to estimate risk
	Relative risk to estimate risk 


