Semester 4 tt1 2006 review:  I will be successful
Systemic Pathology


How to use this review:

Look for highlighted stuff (stuff the professor said during the reviews, you’ll recognize it b/c there are spelling mistakes when I type…):

Think about the “answer” being the pathological disease for all systems: and use the highlighted stuff as “buzz words” to recognize for the exam:

THERE ARE NOT PICTURE ON THE EXAM!!!

GOOD LUCK!!!

Disorders of the Vascular System

· Three basic structural constituents make up the walls of blood vessels: 

· Endothelium ( PRODUCE no NO (clotting cascade when damaged), 

· During aging, the aorta loses elasticity, and these vessels expand less readily, particularly when blood pressure is increased. 

· Thus the arteries often become progressively tortuous and dilated in older individuals (called ectasia).

· Because the resistance of a blood vessel to fluid flow is proportional to the fourth power of the diameter (i.e., halving the diameter increases resistance 16-fold), small changes in the lumen size of small blood vessels by vasoconstriction or plaque can have a profound flow-limiting effect.

· Atherosclerosis is the most common disease afflicting the aorta.

ARTERIOSCLEROSIS: know this for EXAM
· Arteriosclerosis (hardening of the arteries) is sub-classified as :

· Atherosclerosis (formation of atheromas)

· Mönckeberg's medial calcification 

· Arteriolosclerosis (hyaline and hyper-plastic types)

· Atherosclerosis

Atherosclerosis is a disease primarily of the

· The basic lesion–the atheroma, or fibrofatty plaque–consists of a raised focal plaque within the intima, having a core of lipid (mainly cholesterol and cholesterol esters) and a covering fibrous cap.

· AMI 

· Cerebral Infarctions (stroke)

· common in males
· Is age related (more common but not invariably associated with increasing age).

· involves the intima of elastic and muscular arteries.

· Two primary lesions of atherosclerosis are

· the fatty streak (early lesion) ( for 10 years of age 

· the fibrous plaque (advanced lesion). ( older people
[image: image72.png]CLINICAL FEATURES OF CARCINOID SYNDROME
Vasomotor disturbances
Cutaneous flushes and apparent cyanosis (most patients)
Intestinal hypermotilty
Diarrhea, cramps. nausea, vormiting (most patients)
Asthmatic bronchoconstrictive attacks
Cough, wheezing, dyspnea (about one-third of patients)
Hepatomegaly
Nodular, related to hepatic metastases (some cases)
Systemic fibrosis
Cardiac imvohvement
Pulmonic and tricuspid vahve thickening and stenosis
Endocardial fibrosis. principally in right ventricle
(Bronchial carcinoids affect the left side)
Retroperitoneal and pehic fibrosis

Collagenous pleural and intimal aortic plaques




Proposed Mechanism of Atherosclerosis- Reaction to Injury Theory
· a.Endothelial cell injury (toxins in cigarette smoke, LDL turbulence) is the initiating event in atherosclerosis.

· b.Circulating monocytes and lymphocytes (CD8 and CD4 T cells) adhere to the area of injury and emigrate into the vessel wall (monocytes become macrophages).

· c.The above cells release various cytokines (growth factors), some of which induce smooth muscle proliferation and directed chemotaxis of the smooth muscle cells to, the intimal area of the vessel.

· d.Macrophages, lymphocytes, and smooth muscle cells imbibe LDL containing CH and become foam cells with subsequent development of fatty streaks (reversible lesions).

· e.Injured endothelial cells and macrophage-, also produce free radicals, which produce oxidized LDL, a potent enhancer, of the atherosclerotic process.

· f. Fatty streaks continue to enlarge and eventually disrupt the endothelial surface.

· G. Platelets adhere to the damaged endothelium overlying the fatty streaks and release platelet-derived growth factor, which further contributes to smooth muscle proliferation.
· H. Over time, the proliferating smooth muscle cells located at the base of the fatty streak begin to synthesize collagen, elastin, and proteoglycans, which subsequently produce fibrous plaques.

· i. Fibrous plaques undergo dystrophic calcification, hemorrhage, thrombosis, fissuring, and ulceration to form a complicated athermanous plaque.

· In descending order of frequency, atherosclerosis involves:

· Abdominal aorta ( MOST FREQUENT aneurysm since no vaso vasorum: or elastin
· Coronary arteries, 

· Popliteal artery, 

· Descending thoracic aorta 

· Internal carotid artery

· Circle of Willis

Sequelae of Atherosclerosis
· Thromboembolism of plaque material to distant sites may result in infarction.

· It may weaken the wall of a vessel, resulting in an aneurysm (e.g., abdominal aortic aneurysm).

· It is the primary pathogenesis of ischemic heart disease.

· It is associated with peripheral vascular disease, which may lead to claudication (pain when walking) and amputation of an extremity.

· It may result in CNS disease (e.g., transient ischemic attacks, stroke, atrophy).

· It is the primary cause of renovascular hypertension.

· It may produce gastrointestinal disease (e.g., mesenteric angina, bowel infarction, ischemic strictures).

Monckeberg's Medial Calcification
· Is characterized by ring-like calcifications within the media of medium-sized to small muscular arteries of obscure cause. 

· The calcification is not associated with any inflammatory reaction, and the intima and adventitia are largely unaffected. 

· The calcific deposits do not narrow the lumen. 

· The vessels most affected are the femoral, tibial, radial, and ulnar arteries and the arterial supply of the genital tract of both sexes, almost exclusively in individuals older than 50 years of age. 

· Of relatively little clinical significance, this disorder accounts for roentgenographic densities in the vessels of the extremities in aged individuals.

Hypertension

· Hypertension is a disease largely of the vasculature. 

· The pathogenesis of hypertension is likely due, in part, to functional and perhaps structural changes in blood vessels. 

· The primary consequences of hypertension consist of pathologic vascular changes including

· Accelerated atherosclerosis and 

· Hyaline and hyperplastic arteriolosclerosis 

Hypertension

· Elevated blood pressure is a staggering health problem for three major reasons: 

· It is very common

· Its consequences are widespread and sometimes devastating

· It remains asymptomatic until late in its course. 

· Hypertension has been identified as one of the most important risk factors in both coronary heart disease and cerebrovascular accidents

· It may also lead to congestive heart failure (hypertensive heart disease), aortic dissection, and renal failure. 

· There is no rigidly defined threshold of blood pressure above which an individual is considered at risk for the complications of hypertension and below which he or she is safe. 

· Nevertheless, a sustained diastolic pressure greater than 90 mm Hg or a sustained systolic pressure in excess of 140 mm Hg are generally considered to constitute hypertension.

· About 90 to 95% of hypertension is idiopathic and apparently primary (essential hypertension). 

· Of the remaining 5 to 10%, most is secondary to renal disease or, less often, to narrowing of the renal artery, usually by an atheromatous plaque (renovascular hypertension). 
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Benign Hypertension
· Both essential and secondary hypertension may be either benign or malignant, according to the clinical course. 

· In most cases, hypertension remains at a modest level and fairly stable over years to decades and, unless a myocardial infarction or cerebrovascular accident supervenes, is compatible with long life. 

· This form of the disorder is termed benign hypertension. 

· Although a benign course is most characteristic of idiopathic or essential hypertension, it may also be seen with the secondary disorder. 

Malignant Hypertension

· About 5% of hypertensive persons show a rapidly rising blood pressure, which, if untreated, leads to death within a year or two. This is called accelerated or malignant hypertension. 

· The full-blown clinical syndrome of malignant hypertension includes severe hypertension (diastolic pressure over 120 mm Hg), renal failure, and retinal hemorrhages and exudates, with or without papilledema. 

· This form of hypertension may develop in previously normotensive persons but more often is superimposed on pre-existing benign hypertension, either essential or secondary. 

· In its pure form, malignant hypertension typically develops in the fourth decade of life.
· Pathogenesis of Hypertension

· Regulation of Normal Blood Pressure

· The magnitude of the arterial pressure depends on two fundamental hemodynamic variables: cardiac output and total peripheral resistance 

· For the most part, total peripheral resistance is accounted for by resistance of the arterioles, predominantly related to lumen size. 

· This in turn is determined by the thickness of the arteriolar wall and the effects of neural and hormonal influences that either constrict or dilate these vessels.

· Vasoconstricting agents are angiotensin II, catecholamines, thromboxane, leukotrienes, and endothelin. 

· Vasodilators include kinins, prostaglandins, and nitric oxide. 

· These mediators act by binding specific receptors on the surfaces of smooth muscle cells. 

· Certain metabolic products (such as lactic acid, hydrogen ions, and adenosine) and hypoxia are also local vasodilators. 

· An important property intrinsic to resistance vessels is autoregulation, a process by which increased blood flow to such vessels leads to vasoconstriction. 

· It is an essentially adaptive mechanism that protects from hyperperfusion.

· Autoregulation is probably mediated by the local levels of adenosine; the resultant vasoconstriction leads to increased cardiac workload, reduction of cardiac output, and correction of hyperperfusion. 

· Arterial hypertension can best be considered a disease dependent on factors that may alter the relationship between blood volume and total arteriolar resistance.

Arteriolosclerosis
· Arteriolosclerosis is either hyperplastic (proliferative) or hyalinized.

· The hyperplastic type is characterized by 

· proliferation of smooth muscle cells in an "onionskin" pattern 

· with subsequent narrowing of the lumen 

· e.g., seen in renal vessels in malignant hypertension and progressive systemic sclerosis.

· The hyaline type is associated with arterioles that have a glassy, pink appearance on H and E staining.

· It is the "small-vessel disease" of diabetes mellitus (DM) and hypertension.

· In DM, no enzymatic glycosylation (glucose attached to amino acids) of the basement membrane of the vessels renders them permeable to proteins.

· In hypertension, the increased pressure imposed on the arteriolar walls drives protein into the vessel.

n.b. KNOW EVERYTHING ABOUT THIS

· It’s the small vessels that are fibroused or sclrosed: capillaries and arterioles: and so it’s arteroislclerosis

· There are two types:

· Hyperplastic: onion skin appearnes: due to lots of presusre and causes proteins to be pushed out.  

· Hyaline arteriolsclros: it’s a descriptive term: more pinkish than norma: hyaline are sticking is b/c the protines are leaking out and it is associated with diabetes: and there is more protein distrutbement BM and resulting in hyaline artei

· Accelerated in diabetes mellitus: and 

Hyaline Arteriosclerosis

· Arteriolar wall is hyalinized resulting in a markedly narrowed lumen

· Hyaline arteriolosclerosis is a major morphologic characteristic of benign nephrosclerosis

      Hyperplastic Arteriolosclerosis

· Onion skin appearance causing luminal obstruction (arrow) of blood vessel in kidney
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Vasculitides
· Vasculitis means inflammation of the blood vessel wall of elastic and muscular arteries, arterioles, capillaries, or venules 

· It is encountered in diverse diseases and clinical settings. 

· The two most common mechanisms are :

· Direct injury to vessels by infectious pathogens

· Immune-mediated inflammation 

· In a particular patient, it is critically important to distinguish between these two mechanisms because the treatment approaches differ widely (e.g., the immunosuppressive therapy appropriate for immune-mediated vasculitis would be contraindicated for infectious vasculitis).

· Immunologic mechanisms (most commonly immunocomplexes) are responsible for most (not all) cases.

· Soluble immunocomplexes (antigen excess complexes) deposit in areas of increased vessel permeability.

· Immunocomplexes activate the complement pathway with subsequent release of C5a, which is an anaphylatoxin (it further enhances increased vessel permeability) and a chemotactic agent for neutrophils.

· Neutrophils damage the vessel wall by releasing collagenases, elastases, and toxic free radicals.

· Endothelial damage predisposes to vessel thrombosis and ischemic changes in the tissue involved.

· Type IV hypersensitivity has also been implicated in some types of vasculitis owing to the presence of granulomatous inflammation (e.g., temporal arteritis).

· Antineutrophil cytoplasmic antibodies (ANCAs) are etiologic agents in some of the vasculitides (e.g., Wegener’s granulomatosis), where they activate previously primed neutrophils (priming agents include interleukin1 and other cytokines) with subsequent release of their degradative enzymes and free radicals.

n.b.
KNOW EVERYTHING ABOUT THIS… 

Most vasuclititdes: is ainnflamlamtion of vbloos vessel: that is type III response and some type IV response

Type III andtignet antibody ocmplex : self antigen maybe form viral infection and the person makes antibodies and sit in vessel wall: and it activates compliemtn pathway and youg et split progducts: C3r, c5a and c3b and chemotxain and c3b 

Neutrobphisl get activated and release enzyems that are proteases, elastasea nad break down tissue and that’s how a vessel is damaged when endothlai cells are damaged: they make NO and is a vasodilator and when it’s not produced, youg et vasoconsrtriciton

Vasculitides has HYPERTENSION?

Grandulmoas and tachyiuso vasculites: TYPE III OR TYPE IV
Classification of vasculitides based on pathogenesis

· Classification Criteria

· Most classifications of systemic vasculitis depend on :

· The size of the involved blood vessels 

· The anatomic site 

· The histologic characteristics of the lesion

· The clinical manifestations 

· Diagrammatic Representation of the Lesions of the Vasculature involved by the major forms of Vasculitides

Giant cell (temporal) arteritis
· Giant cell (temporal) arteritis is the most common of the vasculitides

· It is a focal granulomatous inflammation of arteries of medium and small size 

· It affects principally the cranial vessels, especially the temporal arteries in older individuals (rare before age 50) and also the vertebral and ophthalmic arteries. 

· There is a genetic predisposition, as evidenced by an increased prevalence of HLA-DR4 antigen in these patients, and occasional familial clustering.

· The cause of this relatively common disease remains unknown. The morphologic alterations suggest an immunologic reaction against a component of the arterial wall, such as elastin. 

· Morphological Features

· The histologic changes in arteries are quite variable and fall into three general patterns: 

· Granulomatous lesions replete with giant cells. These are often in relation to fragments of a fragmented internal elastic membrane

· Nonspecific white cell infiltration (lymphocytes and eosinophils) throughout the arterial wall; and 

· Intimal fibrosis, usually with no morphologically apparent disruption of the internal elastic lamina. 

N.b. Giant cells arteriites: you have a male with headache and throbbing prain along temporal artery: and temproal arteritis: sudden onset of headachq

Risk is with BLINDNESS: (tophamlmic divsiion) rapid diagnosis:  

You need to diffenetiat with TIA and elevated TSR

If you biospy you see a lot of granumlatosu response or giant cells: TYPE IV REPSONSE

In a female: japan east asian country: takiaso arthritis: invovle arch of aorta vessels: radial: pulseless disease:
Circumferential Giant Cells (Arrow) mark location of degenerated Internal Elastic Lamina
Temporal (Giant Cell) Arteritis:
· Giant cells are present in only two-thirds of cases of temporal arteritis, and many histologic sections may have to be examined before one is detected.

· Thrombus formation commonly occurs in affected vessels and may be followed by either obliteration of the lumina or organization and recanalization. 

· In healed phases, the artery has considerable scarring that may be difficult to distinguish from aging changes, and it may be a fibrous cord with the lumen obliterated.

· Clinical Features

· Temporal arteritis may be insidious and vague in onset 

· Or may be heralded by the 

· sudden onset of headache, 

· tenderness or severe throbbing pain (or both) over the artery, 

· swelling and redness in the overlying skin, 

· visual loss, and 
· facial pain. 

· Almost half the patients have systemic involvement and the syndrome of polymyalgia rheumatica, a flu-like syndrome with joint stiffness. 

· There is often claudication of the jaw. 

· Visual symptoms can vary from blurred or double vision to the sudden onset of blindness 

· Occur in 40% of patients.

· Diagnosis and Treatment

· The ESR (erythrocyte sedimentation rate) is markedly elevated in most cases. 

· Biopsy may be diagnostic. 

· Approximately one-third however are negative with classic manifestations of this disease. It is assumed that the lesions were focal and missed on biopsy. 

· Therefore often therapy instituted on clinical grounds. 

· When of acute and almost calamitous onset, corticosteroid therapy must be instituted promptly to prevent visual impairment. 

· Involvement of visceral vessels may give rise to manifestations of myocardial ischemia, gastrointestinal disturbances, or neurologic derangements.

Takayasu’s Vasculitis
· This is granulomatous vasculitis of medium and larger arteries 

· It is a clinical syndrome characterized principally by 

· ocular disturbances 

· marked weakening of the pulses in the upper extremities (pulseless disease)

· This is related to fibrous thickening of the aortic arch with narrowing or virtual obliteration of the origins of the great vessels arising in the arch. 

· Most common in Asia, it has been reported in most areas of the world, including the United States. 

· The illness is seen predominantly in females 15 to 40 years old. 

· The cause and pathogenesis are unknown.

· Destruction of arterial media by mononuclear inflammation with Giant cells

· Aortic Arch Angiogram showing narrowing of BrachiocephalicCarotid and Subclavian arteries (Arrows)

· Two cross sections of Carotid Artery taken from the same patient at autopsy showing marked intimal thickening and minimal residual lumen

· Destruction of arterial media by mononuclear inflammation with Giant cells

Medium-vessel Vasculitis

· Examples of medium-vessel vasculitis (medium-sized muscular arteries to small arteries) are :

· Polyarteritis nodosa

· Kawasaki’s disease

· Thromboangiitis obliterans

· Churg-Strauss syndrome 

Polyarteritis nodosa (PAN)
· Classic PAN is manifested by necrotizing inflammation of small or medium-sized muscular arteries, typically involving renal and visceral vessels and sparing the pulmonary circulation.

· Neither glomerulonephritis nor vasculitis of arterioles, capillaries, or venules is present.

· It is characterized by systemic involvement with the vasculitic process.

· It is more common in men than women (3:1).

· The pathogenesis relates to Immunocomplex deposition (type III hypersensitivity) and activation of neutrophils and monocytes by antineutrophil cytoplasmic antibodies.

· There is a strong association with HBV antigenemia (30-40%) and hypersensitivity to drugs (intravenous amphetamines).

· Organ systems involved in decreasing order of frequency are: 

· Kidneys 

· Coronary Arteries 

· Liver 

· Gastrointestinal Tract

· Vascular lesions are in different stages of development (acute or healing stage) and frequently involve only part of the vessel (nodosa = focal aneurysm formation).

· Fibrinoid necrosis, neutrophilic/eosinophilic infiltrates, and nuclear debris are commonly found.

· Multiple aneurysm formation is common.

· Arteriography or biopsy of palpable nodulations in the skin or organ involved is confirmatory.

· PAN with segmental fibrinoid necrosis and thrombotic occlusion of the lumen of this small artery.

· Note part of vessel wall (arrow) is uninvolved

· Laboratory Findings 

· Peripheral neutrophilic leukocytosis and eosinophilia

· Positive antineutrophil cytoplasmic antibodies with perinuclear staining (p-ANCA) 

· Renal abnormalities (hematuria with RBC casts)

N.B.

#$$$:  vibrinoud (endothlial cells damage and protens enter area of damage) used to be fibrin, but it isn’t fibrin: so it’s called fibrinoud necorsis

Invovles any vessel: meidum sized vessels and it classically the mamary vasucaltira: can invovle GI and othe rvesels

i.e. wait loos, poor apetite, melina., non specific symptoms

No anchors and it’s only with PAN that is asociated with anchros

ANCA’s are a grou pof bodies: some neutrophils get lyzed and are killed at the process, so antigen get’s exposed and group of antibodies are anchars, you have the they are postivie and  juckes trouse
Kawasaki’s disease
· Also known as Mucocutaneous Lymph Node Syndrome

· It is an acute febrile disease in infants and young children (80% < 4 yrs age)

· It is usually self limiting

· It is a leading cause of acquired heart disease in children in the United States

· It is frequently associated with 

· a desquamating rash 

· mucosal inflammation

· lymphadenopathy 

· coronary artery vasculitis

· often leading to aneurysm formation.

N.B.
Vasculitis: usually a child, with MI in less than 4 years of age

Leading cause of heart diseae sin children

Desquamating rash and lympadhenopathy: known as mucutantous lymph node syndrome
Thromboangiitis obliterans
· Also known as Buerger’s disease

· It is an inflammatory vasculitis involving the tibial, popliteal, and radial arteries extending to adjacent veins and nerves.

· It is seen in young to middle-aged cigarette-smoking males.

· The thrombus in vessels contains focal neutrophilic micro-abscesses and occasional multinucleated giant cells.

· Results in painful ischemic disease

· Patients frequently have Raynaud’s phenomenon (color changes in the digits) and distal gangrene often requiring amputation.

·  Lumen occluded by thrombus containing two abscesses (arrows)

· Vessel wall infiltrated by leucocytes

N.B.

Know about TAO:

Thromboangitiis oblitera;ns: goes to lumen, causes pine, trhmobus in blood vessel and use a smoker: claudication pain and walking an dpain in and pain goes away: and if you examin vessel it’s a popliteal branch and you will see a clot

Churg-Strauss Syndrome
· Considered by some to be a variant of PAN

· The Churg-Strauss syndrome involves :
· Granulomatous Inflammation  

· Necrotizing Vasculitis of the upper and lower respiratory tract 

· Associated with asthma and peripheral eosinophilia.

Examples of Small-vessel Vasculitis (arterioles, capillaries, and venules)

· Henoch-Schönlein purpura

· Microscopic polyarteritis

· Cryoglobulinemic vasculitis

· Vasculitis associated with autoimmune disease

· Vasculitis associated with serum sickness.

Small-vessel Vasculitis
· Small-vessel vasculitis is sometimes designated hypersensitivity vasculitis or leukocytoclastic vasculitis, the latter referring to the presence of nuclear debris derived from neutrophils intermixed with fibrinoid necrosis.

· The lesions are thought to represent a hypersensitivity reaction

· The vasculitis usually centers on the post-capillary venules.

· Inflammation is at the same stage in all vessels.

· Immunocomplexes are primarily involved in the pathogenesis.

· Palpable purpura is a common sign.

· Differences from PAN

· Affects arterioles, capillaries and venules

· In a single patient, all lesions tend to be of the same age

· ANCA are present in majority of the cases

Henoch-Schönlein purpura (HSP)
Henoch-Schönlein purpura (HSP) is an immune vasculitis mostly occurring in children following an upper respiratory infection.

· HSP is the most common vasculitis in children.

· IgA-C3 immunocomplexes deposit in the vessel wall.

· IgA nephropathy (Berger’s disease) may be part of the syndrome complex.

· Signs and symptoms include the following:

· Palpable purpura (often limited to the lower extremities and buttocks).

· Polyarthritis.

· Abdominal pain (sometimes with melena).

· Renal disease presenting with hematuria.

n.B.
Know this: most ocmmon in chlidren: and IgA as opposed to 

Kidney invovled in IgA neorpharpathy: 

Ther ei spalapge purpura: tha tyou see in buttomcks and children
· Microscopic Polyarteritis

· Microscopic polyarteritis is a necrotizing vasculitis with few or no immune deposits that involves the pulmonary and glomerular capillaries in elderly patients. 

Cryoglobulinemic Vasculitis
· Cryoglobulinemic vasculitis is a necrotizing vasculitis most commonly involving the skin and glomeruli in the elderly population.

· Cryoglobulins are immunoglobulins (most commonly IgM) that precipitate at 4°C and re-dissolve at 37°C.

· Cryoglobulins may be monoclonal, mixed monoclonal/polyclonal, or polyclonal.

Vasculitis associated with autoimmune disease

· Vasculitis associated with autoimmune disease most commonly involves the skin, kidneys, and brain in patients with SLE, progressive systemic sclerosis, and rheumatoid arthritis.

· Vasculitis associated with serum sickness

· Vasculitis associated with serum sickness involves the deposition of soluble immunocomplexes with antigen excess that develop in patients who are exposed to foreign antigens (e.g., rattlesnake antivenin).

· Examples of vasculitis involving vessels ranging from medium to small (small arteries to venules to veins)

· Wegener’s granulomatosis

· Lymphomatoid granulomatosis.

Wegener’s Granulomatosis: saddle nose deformity since destroy septum
· Antineutrophil cytoplasmic antibodies (c-ANCA type) have a pivotal role in the pathogenesis of WG.

· This form of necrotizing vasculitis is characterized by 

· Acute necrotizing granulomas of the upper and lower respiratory tract (nose, sinuses, and lung); 

· Focal necrotizing vasculitis affecting small to medium-sized vessels (e.g., capillaries, venules, arterioles, and arteries), 

· most prominent in the lungs and upper airways but affecting other sites as well; and

· Renal disease in the form of focal or diffuse necrotizing glomerulitis

· Clinical Features

· The peak incidence is in the fifth decade. 

· Typical clinical features include 

· Persistent pneumonitis with bilateral nodular and cavitary infiltrates (95%), 

· Chronic sinusitis (90%), 

· Mucosal ulcerations of the nasopharynx (75%)

· Evidence of renal disease (80%). 

· Other features include skin rashes, muscle pains, articular involvement, mononeuritis, or polyneuritis, and fever. 

· Untreated, the course of the disease is malignant; 80% of patients die within 1 year. 
· This grim prognosis is improved dramatically by the use of immunosuppressive-cytotoxic drugs, such as cyclophosphamide (usually used in conjunction with mesna)
· Up to 90% of patients demonstrate significant improvement with such therapy.

· Lymphomatoid Granulomatosis

· Lymphomatoid granulomatosis is similar to WG except for : 

· Absence of upper respiratory involvement and 

· Potential for progression to malignant lymphoma (50% of cases).
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N.B.
###: charatized by c-ANCA:

Saddlenose deformity:  and is charactierized by necortiisng vasculitis and is charatictised by granulomas:  so it’s accute neroticsing granloms of upper and lower respiratory tracts

Venules arteirols and arterieis

Destruciton, C-anca positive, granoulmoatious and neortis vasculititis

Infectious vasculitis

· It may involve a variety of microbial pathogens:

· Vessel-invading fungi consist of Candida Aspergillus, and Mucor species.

· Rocky Mountain spotted fever is caused by Rickettsia rickettsii, which is transmitted by the bite of a tick.

· Organisms invade the vessel endothelium (arterioles and venules) and cause inflammation and rupture of weakened vessels leading to petechial lesions that begin on the soles and palms and spread to the trunk (centripetal spread).

· The classic triad of the disease is rash, fever, and history of a tick bite.

· Disseminated meningococcemia (Neisseria meningitidis) is associated with capillary thrombosis and petechial hemorrhages often progressing to the Waterhouse-Friderichson syndrome.

· Disseminated gonococcemia (Neisseria gonorrhoeae) produces a small-vessel vasculitis that is commonly located on the hands, wrists and feet.

· Viral vasculitis is associated with hepatitis B and C (immunocomplex), rubella, and herpes zoster.

Aneurysms
· An aneurysm is a localized dilatation of an artery that results from weakening by

· atherosclerosis (most common), 

· inflammation, 

· a congenital abnormality (e.g., Ehlers-Danlos syndrome), 

· trauma, or 

· hypertension.

· The natural history of an aneurysm is to enlarge and rupture.

n.b.
###:

Abnormal dilation of vesels:  

Vessel is going to blow it’s self out and when it beomces weak, the wekaness is ahterlsocirs sna dthere is a lack of all that connective tissue: and here are some causes of aneuroysms: atherlsociss is numbe rone in abonrmainl aneurysm:
· Aneurysms in the aorta have different etiologies, depending on the location.

· In the ascending aorta, they are most commonly secondary to a dissecting aortic aneurysm that has extended proximally (tertiary syphilis is no longer the most common cause).

· In the distal aorta, they are most commonly secondary to atherosclerosis. The locations are :

· thoracic [below the subclavian and above the diaphragm] and 

· abdominal [below the renal arteries] and 

· in the extremities 

Atherliss is major vactor: no vaso vasorum;a and when they rutpure this is how the PT presuents: you avhe apulsatile mass: lower pain o back and hear a BRUIT on asucultation.  Pain reaidates to back and auscultation you hear a BRUIT…

Most ocmon cuase is rupture

n.b. 2ndary to diastial aorta:  

Abdmoinal aorta: below renal artey: there is no vaso vascorusm and so youa re more ssusclepitle to ischemia: and and ishcemia and arterhtoslis sna dna dis fl;ejtnwaelnflabaljsfewijlsj abnodmain la
· Aneurysms may be 

· fusiform (spindle shaped) 

· saccular (round) 

· Dissecting.

· Types of Aneurysms 

· Abdominal Aortic Aneurysm

· Berry Aneurysm

· Mycotic Aneurysm

· Syphilitic Aneurysm (obliterative endoarteritis)
· Dissecting Aortic Aneurysm

Abdominal Aortic Aneurysms
· Abdominal aortic aneurysms are the most common overall aneurysm.

· They are most often seen in men over age 55.

· Atherosclerosis is a major etiologic factor in abdominal aortic aneurysms

· They are due to weakening of the wall by atherosclerosis
· The majority are asymptomatic.

· If symptomatic, they commonly present as a pulsatile mass with mid-abdominal to lower back pain and demonstrate an abdominal bruit (50%) on auscultation.
n.b. Atherliss is major vactor: no vaso vasorum;a and when they rutpure this is how the PT presuents: you avhe apulsatile mass: lower pain o back and hear a BRUIT on asucultation.  Pain reaidates to back and auscultation you hear a BRUIT…

Most ocmon cuase is rupture
Most common is rupture: signs is hypotension, puslativel mass in abdomen: 

Accelrated atherslcoriss;a dn the lower abodmain pain radiating to back, and low blood pressure 90/60 and palpatation, is noted, auscutlation is bruit:  what is the risk factor?  

· Abdominal Aortic Aneurysms

· Rupture is the most common complication and is responsible for an abrupt onset of severe back pain (most rupture into the left retroperitoneum), hypotension, and a pulsatile mass in the abdomen.

· Abdominal ultrasound is the gold standard test (sensitivity approaching 100%)

· Size and risk for rupture influence the choice of treatment.

· (A) External view of large aortic aneurysm. Arrow showing the site of rupture.

· (B) Same split open, showing thinned aortic wall and largely unorganized layered thrombus

Berry Aneurysms

· Berry aneurysms are most commonly located at bifurcations of the cerebral vessels (anterior communicating artery with anterior cerebral artery).

· Are not present at birth but develop at the sites of congenital medial weakness (at bifurcations of cerebral arteries)

· Are unrelated to atherosclerosis

· Associated with vessels that lacks an internal elastic membrane and muscle wall.

· There is an association with adult polycystic disease (10-15%)

· Are the most frequent cause of subarachnoid hemorrhage

Mycotic Aneurysms

· Are secondary to weakening of the vessel wall by an infectious process e.g., 

· Septic Embolism, 

· Infective Endocarditis, 

· Fungal Vasculitis (Aspergillus, Mucor, Candida). 

Syphilitic Aneurysm
· A syphilitic aneurysm involving the arch of aorta is the second most common manifestation of tertiary syphilis (Treponema pallidum).

· T. pallidum produces endarteritis obliterans (vasculitis; numerous plasma cells) of the vasa vasorum in the ascending and transverse portions of the arch of the aorta.

· Ischemia in the outer adventitial and outer medial tissue of the aorta leads to weakening of the wall (grossly giving a “tree-bark” appearance) 

· With subsequent aneurysm formation and aortic regurgitation from stretching of the aortic valve ring.

· Aortic regurgitation is associated with a hyper-dynamic circulation (e.g., water-hammer pulse, pulsating uvula).

· Death usually occurs from rupture or heart failure.

### destoryes vaso vasorum and aorta is more predisposed to ischemia:

Differnet fom abodimaon aorta:  the way it works I sdifferent
Dissecting Aortic Aneurysms
· Dissecting aortic aneurysms are the most common catastrophic disorder of the aorta.

· It is a longitudinal intramural tear, usually in the wall of the ascending aorta, forming a second arterial lumen within the media

· Elastic tissue fragmentation (95%) with or without mucoid degeneration (cystic medial necrosis) in the middle and outer part of the media weakens the wall of the vessel.

· Other predisposing causes are as follows:

· Marfan’s syndrome (defect in fibrillin).

· Ehlers-Danlos syndrome (defect in collagen).

· Pregnancy (increased plasma volume).

· Copper deficiency (cofactor in lysyl oxidase).

· Coarctation of aorta (wall stress).

· Trauma.
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· Small oblique intimal tear (probe) allowing blood to enter the media, creating an intramural hematoma (narrow arrow)

· Dissecting Aortic Aneurysms
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· Aortic intramural hematoma (asterix)

· Hypertension, the single most important factor for initiating the dissection, applies a shearing force to the intimal surface, leading to an intimal tear usually within 10 cm of the aortic valve, followed by the entry of a column of blood that dissects through the weakened vessel.

· Eventual sites of egress include the pericardial sac (most common cause of death), mediastinum, or peritoneum or reentry through another tear to create a double-barreled aorta.

· Type A aneurysms (most common and worst type) involve the ascending aorta, while type B aneurysms begin below the subclavian artery.

· Dissections present with an acute onset of severe chest pain (described as tearing), which radiates to the back.
· There is an increased aortic diameter on chest x-ray in 80%, which is verified by a retrograde arteriography (gold standard test).

###: you have a longitndual tear in intemia and it allows it to disect and athe blod runs down all the way down an dto th abodminal aorta: that’s a disectin arotic aneurysm: and it falls lumen : very low hypotension, tearing chestpain radiating to the back: best felt behind the should baldes:  you need reisk factors:

Elastic tissue fragmentn (not tighlty packed) it’s fragmented: and that’s sycystic medial necrosis, all blood vessles have collagen and elastin and marfant’ sedefect is fibrillin

Ehler Danlos eit’s the colalgen

Copper deficiency: cofacotr in lysyls oxidase for cross linking makes vesel week and youg et a tear
### you can expect a tear:

PT have acute chest pain described as tearing, which is differnet form angina and MI (crushing)

When you do an ECG it’s normal, and you have to suscptc diseing aortic aneyrysm: best felt between shouldplades and 

Risk facotrs for dissetcion?

Classification of Dissection
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Table XI-1. Major and

Major Risk Factors Minor Risk Factors
Hyperlipidemia Male gender
Hypertension Obesity

Smoking Sedentary lifestyle

Diabetes Stress (type A personali
Elevated homocysteine
Oral contraceptive use

Increasing age

Familial/genetic factors





· Type A (proximal) involves Ascending Aorta

· Type B (distal) involves Descending Aorta

· Tumor and Tumor-like conditions  ------------------ (
Tumors of the Vascular System

· Vascular neoplasms are divided into benign, intermediate, and malignant based on two major anatomic characteristics: 

· The degree to which the neoplasm is composed of well-formed vascular channels and 

· The extent and regularity of the endothelial cell proliferation 

· In general, benign neoplasms are made up largely of well-formed vessels with well-differentiated endothelial cell proliferation; in contrast, frankly malignant tumors are solidly cellular and anaplastic, with scant numbers of only poorly developed vascular channels.

· Hemangiomas

· Hemangiomas are extremely common tumors, particularly in infancy and childhood, constituting 7% of all benign tumors.

Hemangioma

Capillary Hemangiomas

· Are composed of blood vessels that resemble capillaries–narrow, thin-walled, and lined by relatively thin endothelium. 

· Usually occurring in the skin, subcutaneous tissues, and mucous membranes of the oral cavities and lips.

· May also occur in internal viscera, such as the liver, spleen, and kidneys.

· Salient Features

· Vary in size from a few millimeters up to several centimeters 

· Are bright-red to blue in color

· Are level with the surface of the skin or slightly elevated, with intact covering epithelium 

· Occasionally, pedunculated lesions are formed, attached by a broad-to-slender stalk. 

· The “strawberry type” of capillary hemangioma (juvenile hemangiomas) of the skin of newborns grows rapidly in the first few months, begins to fade when the child is one to three years old, and regresses by age five in 80% of cases.

· Histologically, capillary hemangiomas are usually well-defined but unencapsulated aggregates of closely packed, thin-walled capillaries, usually blood-filled, separated by scant connective tissue stroma 

· The lumina may be partially or completely thrombosed and organized. 

· Rupture of vessels causes scarring and accounts for the hemosiderin pigment occasionally found.

Strooge webber syndrome: hemangioma: exam: read p.547 in robbins :  Sturge-Weber syndrome: akso called encephalotrigeminal angiomatosis (congenital disorder attributed to faulty development of certain mesodermal and ectodermal elements.  Sturge Weber characterized by venous aniomatous masses in leptomeninges over the cortex and by ipsilateral port-wine nevi of face.
### hemgangioma that invovle the brain stem!!! 

They can bleed and if it’s in the brain stem, can be a problem
Cavernous Hemangioma:
· Cavernous hemangiomas are distinguished by the formation of large, cavernous vascular channels. 

· Often occur in childhood

· Have a predilection for the skin of the head and neck and mucosal surfaces of the body 

· Are also found in many viscera, particularly the liver, spleen, pancreas, and occasionally the brain. 

· In one rare systemic entity, von Hippel—Lindau disease, cavernous hemangiomas occur within the cerebellum or brain stem, along with similar angiomatous lesions or cystic neoplasms in the pancreas and liver as well as other visceral neoplasms.

· In most situations, the tumors are of little clinical significance except 

· When they are a cosmetic disturbance, 

· When present in the brain, they are a potential source of increased intracranial pressure or hemorrhage.

Malignant Tumors 

· Angiosarcoma (Hemangiosarcoma) 

· Hemangiopericytoma 

· Kaposi’s sarcoma 

Angiosarcomas

· Angiosarcomas are malignant sarcomas derived from the vessel endothelium that may locate: 

· On the skin, within organs like breast, liver (Hepatic Angiosarcoma) - association with Poly Vinyl Chloride (PVC), Arsenic, and Thorotrast exposure –well documented example of chemical carcinogenesis

· In soft tissue, or As a complication of chronic lymphedema.

· Positive immunochemical staining of Angiosarcoma for endothelial cell marker CD 31, proving endothelial nature of tumor cells

Photomicrograph of moderately differentiated Angiosarcoma with dense clumps of irregular, moderate anaplastic cells and distinct vascular lumens

Hemangiopericytoma

· Is a rare neoplasm

· May occur anywhere in the body but is most common on the lower extremities and in the retroperitoneum. 

· The tumor originates from pericytes. 

· Most of these neoplasms are small, but rarely do they achieve a diameter of 8 cm. 

· They consist of numerous capillary channels surrounded by and enclosed within nests and masses of spindle-shaped cells, which occasionally can be ovoid or even round. 

· Silver impregnation can be used to confirm that these cells are outside the basement membrane of the endothelium and hence are pericytes rather than endothelial cells. 

· The tumors may recur, and as many as 50% metastasize to lungs, bone, and liver. Regional lymph nodes are sometimes affected.

Kaposi’s sarcoma
· Four forms of the disease are recognized:

· The classic or European form endemic to older men of Eastern European (especially Ashkenazic Jews) or Mediterranean descent but uncommon in the United States. 

· African Kaposi’s is clinically similar to the European form but occurs in children and younger men in equatorial Africa. 

· In young children, the disease is often associated with generalized involvement of lymph nodes, resembling lymphoma.

· Transplant-associated Kaposi’s sarcoma 

· Occurs in organ transplant recipients who receive high doses of immunosuppressive therapy. 

· Lesions are either localized to the skin or widely metastatic 

· Often regress when immunosuppressive therapy is discontinued.

· AIDS-associated Kaposi’s sarcoma 

· Is found in approximately one-third of AIDS patients

· It is more common in male homosexuals than in other risk groups. 

· Cutaneous Kaposi’s sarcoma lesions have no site of predilection but tend to disseminate widely early in the course.

· The tumors respond to cytotoxic chemotherapy and to therapy with alpha-interferon. 

· Most patients eventually succumb to the infectious complications of AIDS rather than directly to the consequences of Kaposi’s sarcoma. 

· About one-third of these patients with Kaposi’s sarcoma, however, subsequently develop a second malignancy, usually lymphoma, leukemia, or myeloma.

· Kaposi’s sarcoma represents a spectrum of lesions consisting of red-purple coalescent macules, papules, and plaques

· The earliest lesions may at first resemble a petechia or may be a red papulonodule and later compose spongy nodular tumors measuring 7 cm or more in diameter. 

· In disseminated disease (aggressive forms), mucosal surfaces, lymph nodes, salivary glands, and viscera may be involved. 

· Bleeding from intestinal involvement is a common, serious complication.

· Histologically, all types of Kaposi’s sarcoma are essentially similar. 

· The early, or “patch,” stage is characterized by jagged, thin-walled, dilated vascular spaces in the epidermis, with interstitial inflammatory cells and extravasated red cells (with hemosiderin deposition), a picture that may be difficult to distinguish from granulation tissue. 

· The more characteristic features are seen in the later nodular lesions and consist of plump, spindle-shaped stromal cells containing irregular, angulated, slit-like spaces filled with red cells and lined by recognizable endothelium, intertwined with normal vascular channels 

· The angiomatous elements tend to blend imperceptibly with the neoplastic stromal cells, and thus the lesions eventually may resemble angiosarcomas or fibrosarcomas. 

· Kaposi’s sarcoma associated with AIDS cannot be reliably distinguished by histologic features from the form not associated with immune deficiency.

· Vascular channels filled with red blood cells and spindle shaped stromal cells

· Veins - Overview

· Superficial veins (e.g., superficial saphenous veins) drain into the deep veins (e.g., deep saphenous veins) via communicating (penetrating) branches.

· Valves prevent blood flow from the deep into the superficial venous system except around the ankles, where blood flow is normally in that direction.

· Muscle contraction in the legs reduces hydrostatic pressure in the veins below the resting pressure, hence increasing the return of blood to the heart.

Phlebothrombosis

· Phlebothrombosis is thrombosis of a vein without inflammation.

· Most venous clots develop in the legs (90%) which in descending order of frequency are :

· Deep saphenous vein in the calf 

· Femoral vein 

· Popliteal vein 

· Iliac vein

· Phlebothrombosis

· Predisposing factors for phlebothrombosis include:

· Damage to the vessel endothelium (e.g., inflammation, varicose veins)

· Stasis of blood flow (e.g., bed rest)

· Hypercoagulability (e.g., oral contraceptive use)

· The clotting process begins in stasis areas such as the venous sinuses of the calf muscles and the valve cusps.

· Platelets form the initial clot in the valve cusps.

· The developing clot extends beyond the next branching point, at which juncture the clot becomes a venous clot (red thrombus) consisting of RBCs and fibrin.

· The venous clot propagates toward the heart in the direction of blood flow, hence the danger of embolization.

· Clinical findings are swelling, pain, edema distal to the thrombosis, varicosities, and ulceration

· Deep venous thrombosis (DVT)

· Deep venous thrombosis (DVT) in the lower extremity produces deep venous insufficiency, or the postphlebitic syndrome.

· Thrombosis with subsequent obstruction of the deep saphenous vein lumen leads to an increased venous pressure and increased blood flow to the veins around the ankles that communicate with the superficial system.

· The veins in the ankles rupture, resulting in stasis dermatitis (swelling, hemorrhage, ulcers) and secondary varicosities in the superficial saphenous system owing to the increase in blood.

· Complications of Venous Thrombosis

· Thromboembolism (with the potential for a pulmonary embolism with infarction [most commonly arising from the thigh vessels-iliac, femoral, popliteal, and pelvic veins]).

· Thrombophlebitis.

· Varicose veins.

· Screening tests of choice:

· Doppler (duplex) ultrasonography (best test)

· Impedance plethysmography 

· Test for confirmation:

· X-ray venography is the gold standard

Thrombophlebitis

· Thrombophlebitis is pain and tenderness along the course of a superficial vein.

· It usually occurs postoperatively in patients over 40 years of age.

· It is most commonly secondary to varicose veins but may be associated with phlebothrombosis (common), intravenous catheters, polycythemia, intravenous drug abuse, or a neighboring infection.

· The involved vein is a palpable cord with pain induration, heat and erythema along the skin surface.

· MIGRATORY THROMBOPHLEBITIS is a subtype of thrombophlebitis in which venous thrombi disappear at one site and reappear at another (it may be a paraneoplastic sign of underlying pancreatic cancer [Trousseau's sign)).

· Varicose Veins

· Varicose veins are abnormally distended, lengthened, and tortuous veins associated with the superficial saphenous veins, distal esophagus in portal hypertension, anorectal region (e.g., hemorrhoids), and left testicle (varicocele).

· Contributing factors to varicosities include prolonged standing, obesity, and pregnancy.

Varicose Veins

· Primary varicose veins are due to valvular incompetence and weakened vessel walls and are frequently associated with a positive family history or certain occupations.

· Secondary varicose veins are the result of valve damage from previous thrombophlebitis or deep vein thrombosis.

· Complications include phlebothrombosis, swelling of the extremity, stasis dermatitis (deep venous thrombosis), ulceration, and rupture.

Homman’s sign – dorsiflexion of the foot and experience calf pain
Pathology of Therapeutic Interventions in Vascular Disease

· Balloon Angioplasty and Related Techniques

· Balloon angioplasty (dilatation of an atheromatous stenosis of an artery by a balloon catheter) is being used extensively. 

· Angioplasty has been studied most extensively following coronary arterial dilatation (percutaneous transluminal coronary angioplasty). 

· The process of balloon dilatation of an atherosclerotic vessel characteristically causes plaque fracture, often with accompanying localized hemorrhagic dissection of the adjacent arterial wall.

· Uncommonly, abrupt reclosure follows the angioplasty. 

· This usually occurs as a result of compression of the lumen by an extensive dissection.

· Most patients improve symptomatically following angioplasty, thereby avoiding the need for aortocoronary bypass graft surgery at that first time. 

· The long-term success of angioplasty is limited by the development of proliferative restenosis that occurs in approximately 30 to 40% of patients within the first 4 to 6 months following angioplasty. 

· The factors causing restenosis are complex but probably relate primarily to endothelial cell and smooth muscle cell injury, plaque inflammatory cell elaboration of cytokines and growth factors, local thrombosis, and vasoconstriction.

· The end result is an occlusive, rapidly progressive fibrous lesion that contains abundant smooth muscle cells and extracellular matrix

· Coronary Artery Bypass Graft Surgery

· Coronary artery bypass graft surgery (aortocoronary bypass) is one of the most frequently performed major surgical procedures in the United States (more than 230,000 per year).

· Bypasses are done using grafts of either autologous reversed saphenous vein or internal mammary artery (usually the left internal mammary artery is used owing to proximity to the heart). 

· The long-term patency of saphenous vein grafts is 60% or less at 10 years, owing to pathologic changes, including thrombosis (usually occurs early), intimal thickening (which usually occurs several months to several years postoperatively), and atherosclerosis in the graft, sometimes with superimposed plaque rupture, thrombi, or aneurysms (usually more than 2 to 3 years).

· In contrast, the internal mammary artery has a greater than 90% patency at 10 years
Cardiovascular System
tt1 Review

ARTERIOSCLEROSIS 

3 FORMS :

· Atherosclerosis 

· Monckeberg’s medial calcific stenosis 

· Arteriolosclerosis 

ATHEROSCLEROSIS 

Definition 

· Lipid deposition within intima 

Distribution 

· Disease of elastic arteries and large medium-sized muscular arteries.

Location

· Abdominal aorta > coronary artery > popliteal artery > carotid artery.

Risk Factors
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Most important major risk factor is hypertension 

Progression
· Fatty streaks → proliferative plaque → complex atheromas

Symptoms
· Angina, claudication, but can be asymptomatic.

Pathology 

· Fatty streak 

· Atheromatous plaque 

· Complicated atheromatous plaque 

· *Slide image of abdominal aorta 

· Yellow atheromas, “ egg-shell” brittleness 

· Ulceration 

· Thrombus → thromboembolus

Slide image of abdominal aorta

· Yellow atheromas, “ egg-shell” brittleness 

· Ulceration 

· Thrombus → thromboembolus

Clinical complications 

· MI 

· CVA + TIA 

· Aneurysms 

· PVD 

· Mesenteric artery occlusion 

MONCKEBERG’S MEDIAL CALCIFIC STENOSIS

· Calcification of media without luminal narrowing 

· Incidental X-ray finding 

ARTERIOLOSCLEROSIS 
· Diabetics, HTN, + elderly 

· 2 forms 

· Hyaline arteriolosclerosis- “glassy” 

· Hyperplastic arteriosclerosis- “onion-skin” 

HYPERTENSION

Definition 

· dBP> 90 +/or sBP >140 mm Hg 

Incidence 

· ¼ of US population 

· African American > Caucasian 

· Risk increases with age 

Etiology 

· Idiopathic primary HTN 

· Secondary HTN 

Features
· 90% of HTN is primary (essential) and related to increase CO or increased TPR; remaining 10% mostly 2° to renal disease.

Predispose to
· Coronary heart disease, cerebrovascular accidents, CHF, renal failure, and aortic dissection.

Pathology
· Hyaline thickening and atherosclerosis.

BENIGN HYPERTENSION 
· 95% of HTN 

· Mild- moderate 

· Silent 

· All organs 

· Micro- hyaline arteriolosclerosis 

Late manifestations 

· Left concentric ventricular hypertrophy 

· CHF 

· MI 

· Increased risk of atherosclerosis 

· Intracranial hemorrhage 

Concentric Left Ventricular Hypertophy

MALIGNANT HYPERTENSION

· 5% of HTN 

· Markedly elevated BP (>120 mm Hg diastolic )

· Headaches, papilledema, retinal hemorrhages 

· “Flea-bitten” kidneys 

· Microscopic- 

· hyperplastic arteriolosclerosis + fibrinoid arteriolitis 

· Medical emergency 

Flea Bitten Kidney

Pregnancy-induced Hypertension (preeclampsia-eclampsia)

· Pre-eclampsia is the triad of 

· Hypertension

· Proteinuria

· edema 

· Eclampsia is the addition of seizures to the triad.  

· Affects 7% of pregnant women from 20 weeks’ gestation to 6 weeks postpartum.  

· Increased incidence in patients with 

· preexisting hypertension

· diabetes

· chronic renal disease 

· autoimmune disorders 

· Can be associated with HELLP syndrome (Hemolysis, Elevated LFTs, Low Platelets).

· Clinical features:

· Headache, 

· blurred vision, 

· abdominal pain, 

· edema of face and extremities, 

· altered mentation, 

· hyperreflexia
· Lab findings: 

· Thrombocytopenia 

· Hyperuricemia

· Treatment:
· Delivery of fetus as soon as viable.  

· Otherwise bed rest, salt restriction, and monitoring and treatment of hypertension.  

· For eclampsia, a medical emergency, IV magnesium sulfate and diazepam.

VASCULITIS 

GENERAL 

· Male> female 

· Fibrinoid necrosis 

· If untreated → blindness and death 

· Treat with steroids or immunosuppressive agents, usually good outcome. 

POLYARTERITIS NODOSA 
· Involves any organ, except lungs! Likes kidney, heart, GI, & muscle, involving small and medium sized arteries.

· Variable clinical features, depend on organ involved 

· Systemic, necrotizing vasculitis 

· 3 stages 
· Acute lesions
· Necrotic artery- pink homogeneous appearance 

· Healing lesions 
· Healed lesion 

· Sequelae 
· Thrombosis + infarction 

· Aneurysms 

· Labs 
· 30% HbsAg 

· Autoantibodies- p-ANCA against myeloperoxidase 

· Diagnosis 
· Biopsy 

· Treatment 
· Steroids + cyclophosphamide 

· Prognosis 
· Fatal, if untreated 

· 90% remission, if treated 

CHURG-STRAUSS SYNDROME

· Variant of PAN 

· Associated with asthma 

· Granulomas + eosinophils 

WEGENER’S GRANULOMATOSIS

· Characterized by focal necrotizing vasculitis and necrotizing granulomas in the lung and upper airway and by necrotizing glomerulonephritis.
· Males, 40-60 years of age 

· Necrotizing vasculitis with granulomas 

· Nose, sinus, lungs + kidneys 

· Pneumonia- nodules + cavities 

· Sinusitis + nasopharyngeal ulcerations 

· Renal disease 

Symptoms
· Perforation of nasal septum, chronic sinusitis, otitis media, mastoiditis, cough, dyspnea, hemoptysis
Micro 

· Fibrinoid necrosis 

· Neutrophils 

· Granulomas 

Lab 

· Autoantibodies- c-ANCA against proteinase 3 

· C-ANCA is a strong marker of disease; 

· CXR may reveal large nodular densities; 

· Hematuria and red cell casts.
Diagnosis 

· Biopsy 

Treatment 

· Cyclophosphamide, corticosteroids, and/or Methotrexate

Prognosis 

· Poor, if untreated 

· Very well, if treated 

TEMPORAL ARTERITIS

· Also known as giant cell Arteritis 

· Most common vasculitis - affects medium and small arteries, usually branches of carotid artery

· Elderly women 

· HLA-DR4 

· Distribution- aortic arch → cranial arteries 

· Clinical 

· Headache 

· Pain over temporal artery 

· Visual changes 

· Polymyalgia Rheumatica 

Lab 

· Elevated ESR 

Pathology 

· Segmental granulomatous vasculitis 

· Giant cells along internal elastic lamina 

Diagnosis + treatment 

· Temporal artery biopsy 

· Steroids, empirically → dramatic response 

· Blindness if untreated 

TAKAYASU’S ARTERITIS

Epidemiology 

· Also known as Pulseless disease

· Young, Asian female 

Distribution 

· Affects medium and large arteries 

· Ostia of aortic arch branches 

· Thickening of aortic arch and/or proximal great vessels, causing weak pulses in upper extremities and ocular disturbances
Pathology 

· Narrows arterial ostia → decrease blood flow 

Clinical 

· Loss of pulse in upper extremities 

· Fever, Arthritis, Night sweats, MYalgia, SKIN nodules
· FAN MY SKIN
Lab

Associated with an elevated ESR 

Treatment 

· Steroids 

Prognosis 

· Variable 

BUERGER’S DISEASE

Epidemiology 

· Young males 

· Smokers 

· Also known as smoker’s disease and thromboangiitis obliterans 

· Israel, India Japan, S. America 

Distribution 

· Extremities- hands + feet 

Pathology 

· Idiopathic, segmental, thrombosing vasculitis of intermediate and small peripheral arteries and veins.

· Vascular inflammation → thrombosis 

· Micro-abscesses 
Clinical 

· Claudication 

· Thrombophlebitis 

· Raynaud’s phenomenon

· Ulceration + gangrene 

Treatment 

· Quit smoking

KAWASAKI’S DISEASE
(Muco-cutaneous Lymphnode Syndrome)

Epidemiology 

· Children < 4 years of age 

· Postviral 

· Japan, Hawaii, + US 

Clinical 

· Fever 

· Conjunctivitis 

· Skin rash 

· Lymphadenopathy 
Distribution 

· Feared if coronary artery is involved

Prognosis 

· 1-2% with coronary artery involvement → aneurysm → rupture → death

ANEURYSMS

Definition: 

· Weakness of media of wall → dilatation 

Types:
· Atherosclerotic 

· Abdominal aorta distal to branching of renal arteries

· HTN 

· >6cm → risk of rupture therefore repair surgically

· Syphilitic 

· Ascending aorta 

· Vasa vasorum-obliterative endarteritis 

· Aortic dissection 

· Cystic medial necrosis 

· Severe, tearing chest pain 

· HTN, pregnancy + Marfan’s 

· Berry 

· Congenital, associated with Polycystic Kidney Disease 

· Rupture → “worst headache of my life” 

Syphilitic Heart Disease

· Tertiary syphilis disrupts the vasa vasorum of aorta with consequent dilation of aorta and valve ring.  Often affects the aortic root and ascending aorta.

· Associated with a tree-bark appearance of the aorta.

· Can result in aneurysm of ascending aorta or aortic arch and aortic valve incompetence.

VASCULAR NEOPLASMS

Hemangiomas 

· Benign 

· Capillary/Cavernous

· Liver+ skin 

· May spontaneous regression 

Hemangioblastomas 

· Von Hippel-Lindau disease 

Glomus tumor (glomangiomas)

· Under nail bed 

· Painful 

Kaposi’s Sarcoma

· Low-grade malignancy 

· Human herpes virus 8 

· Skin + internal organs 

· Red-purple plaques, nodules, + patches 

· Micro 

· Spindle epithelial cells + slit-like vascular spaces 

4 CLINICAL FORMS 

· Classic European form 

· Older men 

· Skin- lower extremities 

· Transplant-associated form 

· Skin + viscera 

· Tends to regress if lower immunosuppressive dose 

· African form 

· Children + young men 

· Skin + lymph nodes 

· AIDS-associated form 

· Homosexual males 

· Skin + viscera 

· Tends to respond to chemotherapy + alpha interferon 

ISCHEMIC HEART DISEASE

GENERAL 

· Definition: ischemia due to CAD (coronary artery disease)

· Most common cause of death 

· Middle-age males + postmenopausal females 

POSSIBLE MANIFESTATIONS:

· Angina (CAD narrowing > 75%)

· Stable: mostly 2° to atherosclerosis (retrosternal chest pain with exertion)

· Prinzmetal’s variant:  occurs at rest, 2° to coronary artery spasm

· Unstable/crescendo:  thrombosis in a branch (worsening chest pain)

· Myocardial infarction – most often occurs in CAD involving the left anterior descending artery

· Sudden Cardiac Death – death from cardiac causes within 1 hour of onset of symptoms, most commonly due to a lethal arrhythmia

· Chronic ischemic heart disease – progressive onset of congestive heart failure over many years due to chronic ischemic myocardial damage.

ANGINA PECTORIS

Definition 

· Ischemia without cell death 

· Substernal chest pain 

Stable angina 

· Atherosclerosis (>75% narrowing)

· Increased cardiac demand- physical/emotional

· EKG: ST depression (subendocardial ischemia)

· Relieved by rest or nitroglycerin (vasodilator) 

Prinzmetal’s variant angina 

· Coronary artery vasospasm 

· Chest pain at rest 

· EKG: ST elevation (transmural ischemia)

· Relieved by nitroglycerin 

Unstable angina 

· Non-occlusive thrombus 

· Increasing episodes 

· Occurs at rest 

· Does not respond well to nitroglycerin

· Risk for MI 

MYOCARDIAL INFARCTION

Definition 

· Cardiac necrosis due to ischemia 

· Most common cause of death
Mechanism 

· Atherosclerosis 

· Plaque rupture 

· Thrombus formation 

Distribution of thrombus 

· LAD 

· RCA 

· LCA 

Transmural infarction 

· Most common 

· Most lethal 

Subendocardial infarction


Clinical presentation

· “Crushing” substernal chest pain 

· Radiation to left arm, jaw and neck 

· Diaphoresis, nausea and vomiting 

· JVD 

· “Feeling of impending doom” 

DIAGNOSIS OF MI 
SERUM MARKERS USED

General 

· Cardiac cell death → enzyme release 

· CK-MB 

· Troponin I & T 

· More sensitive + specific 

· LDH 

· Remains elevated longest 

EKG 

· ST elevation 

· Q waves 

· In the first 6 hours, EKG is the gold standard

· EKG changes can include 

· ST elevation (transmural ischemia) 

· Q waves (transmural infarct)

· Cardiac troponin I is used within the first 4 hours up to 7-10 days; more specific than other protein markers.

· CK-MB is test of choice in the first 24 hours post-MI

· LDH1 (former test of choice) is also elevated from 2 to 7 days post-MI

· AST is nonspecific and can be found in cardiac, liver, and skeletal muscle cells.

GROSS CHANGES 

General 

· Spectrum of changes

· Variable intervals 

· Central pallor 

· Red border 

· 7-14 days 
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Evolution of MI
· First day
· Coagulative necrosis leads to release of contents of necrotic cells into bloodstream with the beginning of neutrophil emigration.

· 2-4 days
· Tissue surrounding infarct shows acute inflammation

· Dilated vessels (hyperemia)

· Neutrophil emigration

· Muscle shows extensive coagulative necrosis

· 5-10 days
· Outer zone (in growth of granulation tissue)

· Macrophages present

· Neutrophils present

· 7 weeks
· Contracted scar complete

MI Complications

· Cardiac arrhythmia (90%)
· LV failure and pulmonary edema (60%)
· Thromboembolism:  mural thrombus
· Cardiogenic shock (large infarct – high risk of mortality)
· Rupture of ventricular free wall, interventricular septum, papillary muscle (4-10 days post-MI), cardiac tamponade
· Fibrinous pericarditis:  friction rub (3-5 days post-MI)
· Dressler’s syndrome:  autoimmune phenomenon resulting in Fibrinous pericarditis (several weeks post-MI) 

SUDDEN CARDIAC DEATH

Definition 

· Death within 1 hour of onset of symptoms

Mechanism 

· Fatal arrhythmia 

Etiology 

· MI 

· Hypertropic cardiomyopathy 

· MVP (mitral valve prolapse)

· AV stenosis 

· Myocarditis 

CONGESTIVE HEART FAILURE

Definition 

· Insufficient cardiac output to meet bodily demand 

General 

· Final common pathway 

· Increasing incidence 

· Complications 

· Forward failure (not perfusing organs)

· Backward failure (blood is backing up)

LEFT HEART FAILURE

Etiology 

· Ischemic heart disease- MI 

· HTN 

Gross 

· Increased heart weight 

· LVH (left ventricular hypertrophy)

· Edematous lungs 

Presentation 

· Pulmonary symptoms 

· Dyspnea, Orthopnea, Paroxysmal nocturnal dyspnea, Rales

· S3 gallop 

Micro 

· Myocyte hypertrophy- “boxcar” nuclei 

· Intra-alveolar hemosiderin-laden macrophages (heart failure cells)

Complications 

· Pulmonary congestion and edema 

· Cardiogenic shock 

· Concentric hypertrophy 

· Normal right heart 

RIGHT HEART FAILURE

Etiology 

· Left-sided heart failure 

· Valvular disease 

· Cor pulmonale 

Presentation 

· JVD 

· Hepatosplenomegaly 

· Edema 

· Ascites 

Gross 

· RVH (right ventricular hypertrophy)

Complications 

· “Nutmeg liver” 

· Cardiac cirrhosis 

VALVULAR HEART DISEASE
DEGENERATIVE CALCIFIC AORTIC VALVE STENOSIS 

Definition 

· Age-related calcifications 

General 

· Occurs in congenital bicuspid valves 

· → LVH and CHF 

· Risk of sudden death 

Treatment 

· Valve replacement 

MITRAL VALVE PROLAPSE

Epidemiology 

· Young women 

· Common 

· Marfan’s syndrome 

Presentation 

· Asymptomatic 

· Mid-systolic click 

Gross 

· Floppy valves 

Micro 

· Myxomatous degeneration 

Complications 

· Infective endocarditis 

· Chordae rupture 

· Mitral insufficiency 

· Sudden death-rare 

RHEUMATIC VALVULAR HEART DISEASE

Definition 

· Group A β-hemolytic strep. → pharyngeal infection → systemic disease (rheumatic fever) 

Mechanism 

· Antibodies that cross-react with cardiac antigens 

Epidemiology 

· Children 

· Decreasing incidence 

Clinical findings 

· 2-3 weeks after pharyngeal infection 

Lab 

· Elevated ASO titers 

ACUTE RHEUMATIC HEART DISEASE

In the Myocardium

· Myocarditis 

· Lesions called Aschoff bodies

· Middle of Aschoff body has fibrinoid necrosis surrounded by macrophages and lymphocytes.

· Macrophages are called anitschcow cells

Fibrinous pericarditis 

Endocarditis 

CHRONIC RHEUMATIC HEART DISEASE

Mitral and aortic valvular fibrosis 

· Thickened, fibrotic valve 

· Shortened, fused, thick chordae 

· Affects heart valves:  mitral > aortic >> tricuspid (high-pressure valves affected most).

Complications 

· Mitral stenosis 

· CHF 

· Infectious endocarditis

· FEVERSS:

· Fever

· Erythema marginatum

· Valvular damage

· ESR increase

· Red-hot joints (polyarthritis)

· Subcutaneous nodules

· St. Vitus’ dance (chorea)

INFECTIVE BACTERIAL ENDOCARDITIS

Definition 

· Valve infection 

Risk factors 

· Rheumatic heart disease 

· MVP (mitral valve prolapse)

· Congenital heart disease 

· Indwelling catheter 

· Dental procedures 

· IV Drug abuser (right side) 

Acute endocarditis 

· S. Aureus- high virulence 

· Colonize normal valve 

· Destructive vegetations 

· Hemorrhagic vegetation 

· S. Aureus 

Subacute endocarditis 

· Low virulence (strep. viridans)

· Colonize damaged valve 

INFECTIVE BACTERIAL ENDOCARDITIS

Clinical presentation 

· Fever, chills + wt. loss 

· Murmur 

· Systemic emboli 

· Roth spots (in the eye retinal emboli)

· Osler’s nodes (red painful lesions on the fingers and toes)

· Janeway lesions (painless red lesions on the palms and soles)

· Splinter hemorrhages- under nails 

Diagnosis 

· Blood cultures 

Complications 

· Septic emboli 

· Valvular damage 

· Myocardial abscess 

· Dehiscence of artificial valve

MARANTIC ENDOCARDITIS 
NBTE (non bacterial)

Definition 
· Sterile vegetations- fibrin 

· Associated with debilitating disease (SLE, Crohn’s, cancer)

Complication 

· Embolism 

THE CARDIOMYOPATHIES
DILATED CARDIOMYOPATHY

Most common form 

Etiology 
· Idiopathic 

· Alcohol 

· Adriamycin 

· Coxsackievirus B 

· Chagas disease (S. America) 

· Pregnancy 

Echo 

Decreased EF (ejection fraction)

Presentation 

· Progressive CHF 

Complications 

· Mural thrombi 

Prognosis 

· Poor 

Treatment 

· Heart transplant 

HYPERTROPHIC CARDIOMYOPATHY (IHSS)

Etiology 

· Hereditary-50% of cases are familial and are inherited as an AD trait.   

Clinical 

· Sudden death in athlete 

Gross 

· Hypertrophied ventricular septum often asymmetric 

· Walls of LV are thickened and chamber becomes banana-shaped on echocardiogram.

Micro 

· Disorganized myofibers 

RESTRICTIVE CARDIOMYOPATHY

Uncommon 

Etiology 
· Amyloidosis (Congo red)

· Major causes include sarcoidosis, amyloidosis, endocardial fibroelastosis, and endomyocardial fibrosis (Löffler’s).

· May occur as a complication of Rheumatoid arthritis that is treated with corticosteroids and NSAIDs.

Pericarditis

· Causes: 

· Infection (viruses, TB, pyogenic bacteria; often by direct spread from lung or mediastinal lymph nodes), 

· Ischemic heart disease, 

· Chronic renal failure → uremia, 

· Connective tissue disease.

· Effusions are usually serous; hemorrhagic effusions are associated with TB and malignancy.  Renal failure causes serous or fibrinous effusions.

· Findings: pericardial pain, friction rub, EKG changes, pulsus paradoxus.

· Can resolve without scarring or lead to chronic adhesive or chronic constrictive pericarditis.

CARDIAC TUMORS

CARDIAC MYXOMA 

· Myxomas are the most common 1° cardiac tumor in adults.  

· 90% occur in the atria (mostly LA). Myxomas are usually described as a “ball-valve” obstruction in the LA.  

· Benign tumor 
· Micro- stellate cells 

· Metastases most common heart tumor.

MYXOMA VS. VEGETATION VS. THROMBUS 

Tumor 

· Stellate cells 

· Myxoid background 

Vegetation 

· Bacterial colonies 

Thrombus 

· Lines of Zahn 

CARDIAC RHABDOMYOMA 
· Benign tumor 

· Rhabdomyomas are the most frequent 1° cardiac tumors in children.

· Tuberous sclerosis 

CONGENITAL HEART DISEASE

General 

· Most common cause of heart disease in childhood 

Etiology 
· Idiopathic- 90% 

· Genetic association 

· Viral (Congenital rubella)

· Drugs and alcohol 

COARCTATION OF THE AORTA

Definition 

· Narrowing of the aorta 

Types 

· Preductal 

· Postductal 

PREDUCTAL COARCTATION (INFANTILE- TYPE) 

General 

· Turner’s syndrome 

· Proximal to ductus arteriosis 

Presentation 

· Upper extremity hypertension 

· Lower extremity hypotension 

· Weak pulses 

· Cyanosis- lower extremities 

· Right ventricular hyperplasia 
Prognosis 
· Poor 

COARCTATION OF THE AORTA

POSTDUCTAL COARCTATION (ADULT-TYPE) 

General 

· Distal to ductus arteriosus 

Presentation 

· Upper extremity hypertension 

· Lower extremity hypotension + weak pulses 

· Collateral circulation 

Chest X-ray 
· Rib notching 

Complication 

· CHF 

· Intracerebral hemorrhage 
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Giant cell (temporal) arteritis

Takayasus artertis

MEDIUM-SIZED VESSEL VASCULITIS®
Polyarteriis nodosa (classic polyarteritis nodosa)t

Kawasaki disease

‘Granulomatous arterits of the aorta and its major branches,
with a predilection for the extracranial branches of the carotid
attery. Often involves the temporal artery. Usually occurs in
patients older than 50 and often is assosiated with
polymyalgia heumatica

‘Granulomatous inflammation of the aorta and its major
branches. Usually occurs in patients younger than age 50.

Necrotizing inflammation of medium-sized or small arteries
without glomerulonephritis or vasculits in arterioles,
capillaries, or venules

Ateritis invohing large, medium-sized, and small arteries and
‘associated with mucocutaneous lymph node syndrome.
Coronary arteries are often involved. Aorta and veins may be
involved. Usually oceurs in children



Dissecting aortic aneurysm 

COMPARISON OF LEFT VS. RIGHT SHUNT

TETROLOGY OF FALLOT

Classic Tetrad 

· Pulmonary stenosis 

· Right ventricular hypertrophy 

· Overriding aorta 

· VSD 

Clinical 

· Cyanosis 

· SOB (shortness of breath)

· Clubbing 

· Polycythemia 

Prognosis 

· Increasing stenosis + cyanosis 

Treatment 

· Surgery 

TRANSPOSITION OF THE GREAT VESSELS

Definition 

· Inversion of the aorta + pulmonary arteries 

Risk 

· Infants of diabetic mothers 

Clinical 

· Cyanosis + RVH 

· Must have mixing of blood to survive 

Prognosis 

· Poor (without surgery) 

TRUNCUS ARTERIOSIS

Definition 

· No septum between aorta + pulmonary artery → common trunk 

Clinical 

· Early cyanosis 

· CHF 

Prognosis 

· Poor (without surgery) 

TRICUSPID ATRESIA

Definition 

· No communication between R. atrium + R. ventricle 

· Associated with R. ventricular hypoplasia + an ASD 

Prognosis 

· Poor (without surgery) 

VENTRICULAR SEPTAL DEFECT

General 

· Most common congenital heart defect 

Definition 

· Ventricular communication 

Small VSD 

· Asymptomatic + may spontaneously close 

· Jet stream → endothelial damage → infective endocarditis 

Large VSD 

· Eisenmenger’s complex 

Auscultation 

· Systolic murmur 

Treatment 

· Surgery 

ATRIAL SEPTAL DEFECT

Definition 

· Atrial communication 

Most common type 

· Ostium secundum 

Complications 

· Eisenmenger’s complex 

· Paradoxical emboli

PATENT DUCTUS ARTERIOSIS

Definition 

· Communication between aorta and pulmonary artery 

Associated with prematurity 

Clinical 
· Machinery murmur 

· Late cyanosis 

Complication 

· Eisenmenger’s complex 

Treatment 

· Prostaglandins (To keep ductus open) 

· Indomethacin (To close ductus) 

Diseases Of The Heart

Principles of Cardiac Dysfunction

· Dysfunction of the heart or the overall cardiovascular system can only occur by one of the following mechanisms 

· Disruption of the continuity of the circulatory system (e.g., a gunshot wound through the thoracic aorta) that permits blood to escape; in such cases, the heart cannot fill, and the resistance against which it pumps is lost. 

· Disorders of cardiac conduction (e.g., heart block) or arrhythmias owing to generation of impulses in an uncoordinated manner (e.g., ventricular fibrillation), which leads to contractions of the muscular walls that are not uniform and efficient. 
· A lesion preventing valve opening or one narrowing the lumen of a vessel (e.g., aortic valvular stenosis or coarctation), which obstructs blood flow and overworks the pump behind the obstruction. 

· Regurgitant flow (e.g., mitral or aortic valvular regurgitation) that causes some of the output from each contraction to reflux backward; this necessarily forces portions of the pump to expel the same blood several times and thereby induces substantial myocardial stress. 

· Failure of the pump itself. In the most frequent circumstance, damaged muscle itself contracts weakly or inadequately, and the chambers cannot empty properly. In some conditions, however, the muscle cannot relax sufficiently, the left ventricular chamber cannot dilate during diastole, and the heart cannot properly fill.

· Heart disease is the predominant cause of disability and death in all industrialized nations.

· In the United States, it accounts currently for about 750,000 deaths annually 

· Nearly half of the total mortality and more than 1½ times the number of deaths caused by all forms of cancer together. 

· In the United States, the yearly economic burden of ischemic heart disease, the most prevalent subgroup, is estimated to be in excess of $100 billion.

Types of Heart Diseases

· Ischemic heart disease 

· Hypertensive heart disease

· Valvular disease 

· Non ischemic (primary) myocardial disease

· Congenital heart disease. 

Ischemic Heart Disease
KNOW EVERYTHING ABOUT THIS: REDUCTION of blood supply: not enough perfusion to tissue: and Oxygen

Heart: cut off blood supply: and heart suffers from ischemic necrosis: and there is ischemic heart diseae
· IHD is the generic designation for a group of closely related syndromes resulting from ischemia– an imbalance between the supply and demand of the heart for oxygenated blood. 

· Ischemia comprises not only insufficiency of oxygen (hypoxia, anoxia), but also reduced availability of nutrient substrates and inadequate removal of metabolites. 

· Because coronary artery narrowing or obstruction owing to atherosclerosis underlies myocardial ischemia in the vast majority of cases, IHD is often termed coronary artery disease (CAD) or coronary heart disease (CHD).

· The heart may suffer a deficiency of perfusion whenever an increase in demand (e.g., increased heart rate) outpaces the supply of blood, but in more than 90% of cases, the cause is reduction in coronary blood flow.

· Depending on the rate of development and ultimate severity of the arterial narrowing(s) and the myocardial response, four ischemic syndromes may result: 

· Angina Pectoris

· Myocardial Infarction

· Chronic ischemic heart disease with heart failure

· Sudden Cardiac Death. 

· The dominant reason in the causation of the IHD syndromes is diminished coronary perfusion relative to myocardial demand, owing largely to a complex dynamic interaction among 

· fixed atherosclerotic narrowing of the epicardial coronary arteries 

· Intra-luminal thrombosis overlying a ruptured or fissured atherosclerotic plaque 

· platelet aggregation

· vasospasm. 

· More than 90% of patients with IHD have advanced stenosing coronary atherosclerosis (“fixed” obstructions). 

· Most have one or more lesions causing at least 75% reduction of the cross-sectional area of at least one of the major epicardial arteries

· More often two or all three–left anterior descending (LAD), left circumflex (LCX), and right coronary (RC) arteries–are involved

· Clinically significant stenosing plaques predominate within the first 2 cm of the LAD and LCX arteries and the proximal and distal thirds of the RC artery. 

· Sometimes the major secondary (but still epicardial) branches are also involved (i.e., diagonal branches of the LAD, obtuse marginal branches of the LCX, or posterior descending branch of the RC). 

· Rt Coronary Artery (Rt. half of pic. running horizontally)

· Lt Anterior Descending Artery (anastomosing with Posterior Descending Artery)

· Lt Circumflex Artery

· Severe narrowing of RCA due to atherosclerosis

· Twigs of this artery fill-up due to retrograde anastomotic collaterals

· The hemodynamic impact of stenoses, however, and thus the onset and prognosis of IHD do not entirely depend on the extent and severity of fixed, chronic anatomic disease. 

· Additionally, dynamic changes in coronary plaque morphology play a critical role in the natural history.


N.B.
Ahterlscorit plauqe and how it leads to a formation of a plaque: as it get’s bigger it occludes lumen and and it depends on complications on paluqe and it can rupture and exposes underlying endotheliumto the blood componeents and coagulation cascade is

And ones the thrombus sits, it can completely occlude the lumne
· Acute myocardial ischemia is often precipitated by disruption of previously only partially stenosing atherosclerotic plaques with hemorrhage, fissuring, or ulceration. 

· Such vascular injury is fundamental to the development of the acute coronary syndromes –

· unstable angina, 

· acute myocardial infarction, or 

· sudden ischemic death 

· High-grade but slowly developing occlusions probably stimulate well-developed collateral vessels over time that may protect against infarction. 

· Thus in many patients, acute ischemic events are a complication not of the most complete stenoses but result from a catastrophic disruption of a moderately stenotic (usually 50 to 75%), lipid-rich plaque, which itself was insufficient to induce stable angina before disruption. 

· This is often followed by mural or total thrombosis.

· The initiating event is disruption of previously only partially stenosing plaque with :

· Hemorrhage into the atheroma, expanding it’s volume

· Rupture or fissuring, exposing the highly thrombogenic plaque constituents

· Erosion or ulceration, exposing the thrombogenic subendothelial basement membrane to blood

· Sequential progression of coronary artery lesion morphology, beginning with stable chronic plaque responsible for typical angina and leading to various acute coronary syndromes

Factors Triggering Acute Plaque Change
The LDL receptor clears the blood of choelsterodl:  LDL is reach if cholester: and HDL 

· Liver deals with it and you need receptors to endocytoise that: MOST IMPORTAT

· An episode of vasospasm that fractures a calcific plaque

· Tachycardia (adrenergic stimulation) imposing physical stress

· Hypercholesterolemia 

· Intraplaque hemorrhage

· presses produced by blood flow

· Coronary intraluminal pressure 

· Tone in areas of stenosis 

· The structural features of plaques 

· A markedly eccentric configuration 

· A large, soft core of necrotic debris and lipid, covered by a thin fibrous cap. 

· Fissures frequently occur at the junction of the fibrous cap with the adjacent normal arterial wall (plaque-free segment), a location associated with high circumferential stress.

· Interestingly there is a pronounced circadian periodicity for the time of onset of acute myocardial infarction and other acute coronary syndromes, with a peak incidence at 6 AM – 12 Noon, concurrent with a surge in blood pressure and immediately following heightened platelet reactivity

Angina Pectoris
N.B.
This is transcient and yo uahve radiating to jaw area or downt eh arm area: stable angina: pain is releived by rest

If you go to unstable: pain becomes worst and coems repeatedly and no correlation to physical acitivyt and persists even at rist
Refered to partial occlusion: reatrindg blodo flow and falls short of real ischemia: and is enoguh to trigger symptoms: but not enough to necros and there is no cell death in angina

KNOW EVETHING ABOU TMI
· Angina pectoris is a symptom complex of IHD characterized by paroxysmal attacks of substernal or precordial chest discomfort caused by transient myocardial ischemia that falls short of inducing the cellular necrosis that defines infarction. There are three overlapping patterns of angina pectoris:

· Stable or Typical Angina

· Prinzmetal’s or Variant Angina

· Unstable or Crescendo Angina 
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Angina Pectoris
· Caused by varying combinations of increased myocardial demand and decreased myocardial perfusion, owing to fixed stenosing plaques, disrupted plaques, vasospasm, thrombosis, platelet aggregation, and embolization. 

· Episodes occur in a specific patient at various levels of exertion at different times. 

· Not all ischemic events are perceived by patients, even though such events may have adverse prognostic implications (silent ischemia)

Stable angina
· Is the most common form 

· Also called Typical Angina Pectoris

· Characteristic ST segment depression  on ECG because ischemia is most intense in the poorly perfused subendocardial region of the left ventricular myocardium. 

· Pathogenesis: Chronic stenosing coronary atherosclerosis > Reduction of coronary perfusion to a critical level > Heart vulnerable to further ischemia whenever there is increased demand, such as that produced by :

· Physical activity, 

· Emotional excitement, or 

· Any other cause of increased cardiac workload
· typical angina pectoris is generally relieved 

· by rest (thereby decreasing demand) or 

· nitroglycerin, a strong vasodilator (thereby increasing supply). 

Prinzmetal’s Variant Angina
· Refers to a pattern of episodic angina that occurs at rest and has been documented to be due to coronary artery spasm. 

· Usually there is elevation of the ST segment (in contrast to the ST segment depression in typical angina), indicative of transmural ischemia. 

· Although individuals with this form of angina may well have significant coronary atherosclerosis, the anginal attacks are generally unrelated to physical activity, heart rate, or blood pressure.

· Prinzmetal’s angina generally responds promptly to vasodilators, such as nitroglycerin and calcium channel blockers.

Unstable Or Crescendo Angina
· Refers to a pattern of pain that 

· Occurs with progressively increasing frequency, 

· Is precipitated with progressively less effort, 

· Often occurs at rest, and 

· Tends to be of prolonged duration. 

· The ischemia that occurs in unstable angina falls precariously short of inducing infarction, and so this syndrome is sometimes referred to as preinfarction angina or acute coronary insufficiency.

Myocardial Infarction
Infarction: 

See coagulatirve necorsis: ischemis invovleds conronary artery: the right and left: 

Left gives right ot LAD< LCX

And R, right ventricle and postieru 1/3 of intraventurlicaL SEPTIM

And you get ischemic necrosis, depending on blodo vesel: and if it’s a susdden onset, or slwolyd eveloping occlusion (colaterals openging up) and 

As you notice that the stats is 1.5 million suffer from MI and is improtant in morbity and motratliy
· Acute myocardial infarction, also known as “heart attack,” is overwhelmingly the most important form of IHD in industrialized nations

· About 1.5 million individuals in the United States suffer an acute myocardial infarction annually, of which approximately 500,000 are hospitalized.

· There are two types of myocardial infarction, each having differing morphology and clinical significance. 

· Transmural Infarction

· Subendocardial Infarction

Transmural Infraction
· the more common type
· The ischemic necrosis involves full/nearly full thickness of the ventricular wall in the distribution of a single coronary artery. 

· This pattern of infarction is usually associated with coronary atherosclerosis, plaque rupture, and superimposed thrombosis.
Subendocardial (nontransmural) infarct 

· Constitutes an area of ischemic necrosis limited to the inner one-third or at most one-half of the ventricular wall

· Often extends laterally beyond the perfusion territory of a single coronary artery. 

· The subendocardial zone is normally the least well-perfused region of myocardium and therefore most vulnerable to any reduction in coronary flow. 

· There is diffuse stenosing coronary atherosclerosis and global reduction of coronary flow but neither plaque rupture nor superimposed thrombosis.

Acute Myocardial infarction 

· The two types of infarcts, however, are closely interrelated because the transmural infarct begins with a zone of subendocardial necrosis that extends in a “wavefront” across the full thickness of the ventricular wall 

· Therefore a subendocardial infarct can occur as a result of a plaque rupture followed by coronary thrombus that becomes lysed before myocardial necrosis extends across the major thickness of the wall.

· In the past, an acute myocardial infarct diagnosed by enzyme elevation or other clinical criteria in which Q waves failed to develop on the electrocardiogram was considered a subendocardial infarct. 

· This is not always true.

· However, there is a useful prognostic distinction between acute myocardial infarction with or without Q waves. 

· The acute mortality in patients with non-Q wave infarcts is half that in patients with Q-wave infarcts. 

· Despite a low early mortality rate, however, patients with non-Q wave infarcts have a risk of later infarction and a high late mortality rate. 

· Thus the non-Q wave infarct can be an unstable rather than a completely benign condition.

Incidence and Risk Factors

· Myocardial infarction may occur at virtually any age

· The frequency rises progressively with increasing age. 

· Blacks and whites are affected equally often. 

· Throughout life, men are at significantly greater risk of myocardial infarction than women, the differential progressively declining with advancing age. 

· Except for those having some predisposing atherogenic condition, women are remarkably protected against myocardial infarction during reproductive life. 

· The decrease of estrogen after menopause can permit rapid development of coronary artery disease

· Estrogen replacement therapy protects postmenopausal women against myocardial infarction through favorable adjustment of risk factors.

Pathogenesis of MI Coronary a. Occlsion
·  90% of transmural acute myocardial infarcts are caused by an occlusive intracoronary thrombus overlying an ulcerated or fissured stenotic plaque. 

· In addition, increased myocardial demand, as with tachycardia, or hemodynamic compromise, such as a drop in blood pressure, worsens the situation 

· Occlusive thrombosis may occur in markedly atherosclerotic coronary arteries without inducing infarction, owing to collateral circulation between major epicardial trunks and their ramifications, which may expand to provide perfusion from a relatively unobstructed trunk. 

· Despite all these variables, until proved otherwise in a specific case, behind every acute transmural myocardial infarct, a dynamic interaction has occurred among several or all of the following: 

· severe coronary atherosclerosis

· an acute atheromatous plaque change (fissuring, ulceration)

· superimposed thrombosis

· platelet activation

· Chronic Atherosclerotic Obstruction (pink)

· Ace plaque change and superimposed thrombus (black)

· Myocardial injury in acute myocardial infarction
· In the typical case, the following sequence of events can be proposed:

· The initial event is a sudden change in the morphology of an atheromatous plaque, i.e., intraplaque hemorrhage, ulceration, or fissuring.

· Platelets are exposed to subendothelial collagen and necrotic plaque contents, leading to adhesion, aggregation, activation. 

· The platelet mass may give rise to emboli or potentiate occlusive thrombosis.

· Simultaneously tissue thromboplastin is released, resulting in activation of the extrinsic pathway of coagulation.

· Adherent activated platelets release thromboxane A2, serotonin, and platelet factors 3 and 4, predisposing to coagulation, favoring vasospasm, and adding to the bulk of the thrombus.

· Frequently within minutes, the thrombus evolves to become completely occlusive.

· In 10% of cases of transmural acute myocardial infarction unassociated with atherosclerotic thrombosis, mechanisms other than thrombotic occlusion may be involved:

· Vasospasm with or without coronary atherosclerosis may induce acute perfusion deficit in association with platelet aggregation.

· Emboli from a left-sided mural thrombosis or vegetative endocarditis or paradoxic emboli from the right side of the heart or the peripheral veins (through a patent foramen ovale).
Myocardial Response

· Occlusion of a major coronary artery results in ischemia throughout the anatomic region supplied by that artery (called area at risk), most pronounced in the subendocardium.

· Acutely ischemic myocardium undergoes progressive biochemical, functional, and morphologic changes, the outcome of which largely depends on the severity and duration of flow deprivation. 

· The principal biochemical consequence of myocardial ischemia is onset of anaerobic glycolysis within seconds, leading to:

· Inadequate production of high-energy phosphates (e.g., creatine phosphate and adenosine triphosphate)

· Accumulation of potentially noxious breakdown products (such as lactic acid).

· Approximate Time Of Onset Of Key Events In Ischemic Cardiac Myocytes
### imporant: anaerobic glycosis and lactic acid occurs and alter pH and onces pH occurs you get clumping of chormatic and yo uget reversible injury: ischemia nocks out the ATP rpoduction and Na/K is required to keep low levels of intracellaur Na and celluarl swelling occurs and Na/K/ take s a further beating and Ca /pump dies and ctivate phospholipase and break down cell membrane: and you see patterns of coagulative necorsis: yous ee picknosis, karyolosysis and nucleus disappears: pattern of clelular injury

· 
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· Irreversible injury of ischemic myocytes occurs first in the subendocardial zone.

· With more extended ischemia, a wavefront of cell death moves through the myocardium to involve progressively more of the transmural thickness of the ischemic zone.
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necrotizing vascultis affecting small to medium-sized vessels,
e capillaries, venules. arterioles, and arteries. Necrotizing
glomerulonephiits is common

Churg-Strauss syndromet Eosinophil-rich and granulomatous inflammation involving the
respiratory tract and necrotizing vasculits affecting small to
medium-sized vessels and associated with asthma and blood
eosinophiia

Microscopic polyangitis (microscopic polyarteritis) £ Necrotizing vascultis with few or no immune deposits affecting
small vessels, i e capilaries, venules, or arterioles
Necrotizing arteritis involving small and medium-sized arteries
may be present. Necrotizing glomerulonephiitis is common.
Pulmonary apilaritis often ocours

Henach-Schadonlein purpura Vasculits with IgA-dominant immune deposits aflecting small
vessels, i capilaries, venules, or arterioles. Typically
involves skin, gut, and glomeruli and associated with
arthralgias or arthritis

Essential cryoglobulinemic vasculitis Vasculits vith cryoglobulin immune deposits afecting small
vessels, i capilaries, venules, or arterioles. and associated
with cryoglobulins in serum. Skin and glomerul are often
involved.

Cutaneous leukocytoclastic angiitis Isolated cutaneous leukocytoclastic angitis without systemic
vasculitis or glomerulonephitis

* Note that some small and large vessel vascultides may involve medium-sized arteries, but large and medium-sized vessel vasculiides do not
involve vessels smaller than arteries.

t Strongly associated with perinuclear antineutrophil cytoplasmic autoantibodies (P-ANCA).
1 Strongly associated with cytoplasmic antineutrophil cytoplasmic autoantibodies (C-ANCA).




· Memorize table of microcopic finding
Know this: know when neutrophils and macrophages enter

· Know this really well:

· You see cogulatiove necorsis afte r4-12 hours:

· Gross finding of heart: first change you see Is Palor!!! First sign1!! HISTOLOGY you look for cogualtive necrosis that starta at 4-12 horus

· The early things that come are neutrofils are 24 hours 

· Macrophages at 3-8 days

· Fibrovasuclar resonse is 10-21

· Weeks to months for fibrosis:

· Need mrophoblical and historlgohy findings MEMORISE


Histological Progression of an MI
Normal Myocardium

· Cross-striations

· Central nuclei

· Pale pink intercalated 
Very Early Evolving Infarction

· Very early ischemic changes

· Beginning of loss of cross-striations

· Nuclei still present

· No signs of inflammatory cells

Early Acute Myocardial Infarction

· Contraction band Necrosis

Early Acute Myocardial Infarction

· Increasing loss of cross-striations

· Nuclei undergoing karyolyis

· Beginning of neutrophilic infiltration of 

myocardium

Acute Myocardial Infarction

· Loss of cross stiations

· Nuclei not present

· Hemorrhage at the  adjacent border of

 infarction

AMI- several days duration

· More extensive neutrophilic infiltrate

· Prominent necrosis and hemorrhage

AMI-Towards the end of first week

· Healing of the infarction becomes more 

prominent, with capillaries, fibroblasts,

     and macrophages filled with hemosiderin 

AMI

· After a couple of weeks, healing is 

well under way, and there is more

extensive collagen deposition. 

Myocardial Infarction – 2/3 years

· Collagenous scar seen here in

 a subendocardial location 

Acute Myocardial Infarction

· Of the anterior left ventricular 

free wall and septum in cross section.

· Note that the infarction is nearly transmural. 

· There is a yellowish center with necrosis 

and inflammation surrounded by a

 hyperemic border

· The precise location, size, and specific morphologic features of an acute myocardial infarct depend on 

· (1) the location, severity, and rate of development of coronary atherosclerotic obstructions; 

· (2) the size of the vascular bed perfused by the obstructed vessels; 

· (3) the duration of the occlusion; 

· (4) the metabolic/oxygen needs of the myocardium at risk; 

· (5) the extent of collateral blood vessels; 

· (6) the presence, site, and severity of coronary arterial spasm; and 

· (7) other factors, such as alterations in blood pressure, heart rate, and cardiac rhythm.

· the frequencies of critical narrowing (and thrombosis) of each of the three main arterial trunks and the corresponding sites of myocardial lesions are as follows:

· Left anterior descending coronary artery(40-50%)

· Anterior wall of left ventricle near apex; 

· anterior two-thirds of interventricular septum

· Right coronary artery (30 to 40%)

· Inferior/posterior wall of left ventricle; 

· posterior one-third of interventricular septum; 

· posterior right ventricular free wall in some cases

· Left circumflex coronary artery (15 to 20%)—

· Lateral wall of left ventricle

Transmural Myocardial Infarction

Infarct Modification by Thrombolysis
· Thrombolytic therapy with various fibrinolytic agents such as streptokinase or tissue-type plasminogen activator (tPA) is often used (approximately 15% of all myocardial infarcts) in an attempt to

· Dissolve the thrombus that initiated the infarct, 

· To re-establish blood flow to the area at risk for infarction, and

· Possibly to rescue the ischemic (but not yet necrotic) heart muscle. 

· Thrombolysis re-establishes the patency of the occluded coronary artery in about 70% of cases and significantly improves the survival rate. 

· Because severe ischemia does not cause immediate cell death, reperfusion of myocardium sufficiently early (within 15 to 20 minutes) after onset of ischemia may prevent all necrosis. 

· Reperfusion after a longer interval can salvage (i.e., prevent necrosis of) at least some myocytes that would have died with more prolonged or permanent ischemia.

Consequences of Myocardial Infarction

· The clinical diagnosis of acute myocardial infarction is mainly based on three sets of data: 

· Symptoms, 

· Electrocardiographic (ECG) changes, and 

· Elevations of specific serum enzymes

· Symptoms of Myocardial Infarction
n.b. On MI it has has an ST segement eleation to T wave inversiona nd apeparance of Q waves: 

· Chest pain

· Sever 9-10

· Hyperreactiving, sweating, diaphroes??

· Retorstenral and associated with nauwsia and vominting : mimic GERD and PT’s present with atypical symptoms
· Typically the onset is sudden and devastating with severe, substernal or precordial pain that often radiates to the left shoulder, arm, or jaw, often accompanied by sweating, nausea, vomiting, or breathlessness. 

· Occasionally the clinical manifestations consist only of burning substernal or epigastric discomfort that is misinterpreted as “indigestion” or “heartburn.” 

· In about 10 to 15% of patients, the onset is entirely asymptomatic and the disease is discovered only later by ECG changes, usually consisting of new Q waves.

Laboratory Diagnosis
N.B.
Enzyems start to leak out and you need to assess and draw reaonsbile conclugion: theCPK leads out: and the MB enzysome for cardiac tissue: starta about 4 horus and peaks very early:  Pretty useufall for reainfaction:

LDH starts until the end of the 2nd week: and 

Troponin T rises as the same time as CPK and first to go

Key enzymes: CPK, lactate dehydroganse:  look for an isozyme: present in the brain: MB

Note: CPK rises early within 4 to 8 hours!!!

-look for Troponin T

Normally: LDH2 is greater than LDH1, but following MI then LDH1>LDH2

Look for history, signs, and lab diag
· Soluble cytoplasmic enzymes leak out of fatally damaged myocardial cells. 

· Elevations of serum enzymes, particularly creatine phosphokinase (CPK) is sensitive and reliable indicator of myocardial infarction. 

· CPK serum level rises above baseline within 4 to 8 hours and may peak very early or not for several days, falling to baseline in about 4 days. Substantial elevation of the MB isoenzyme of CPK (CPK-MB) is quite specific for myocardial infarction. 

· LDH level begin to rise at about 24 hours, peaks in 3 to 6 days, and return to normal until the end of the second week. 

· Troponin-T arises about the same time as CPK but remains elevated till about the end of 7-10 days

· Sequelae of Acute Myocardial Infarction
Most are complicated by early stages by arrhtmis: they give you a ttime fram: arrthmias cocur in a matter of ours: V-tax and there is calcium being treapped and there is not a lot of extracelluar calcium and they depolarise the cell: and it starts to be present in cell: quivering occurs: very early: v-tax: knowkcing ouf of Na/K pump 

· And heart msucle is necorsed so you loose left ventricular muscle ad you see congesting heart failure: so it’s a reduction fo SO of SV:

· Blood pressure goes down and PT collapses

· Rupture of free wall and rupture of paipparlly msucle ( complications of mitral regurgitations (neturophils comin in in Day 3 and digest tissue components: and make it week: arytmis are hours and ruputre is day 3: correposnde with neutrophils:  

· EKD: have to look for ST eleveantion, T wave inversion and new Q waves:

· Area invovled: changed 

· Look for enzymes and EKG findings!!!

· After the onset of an acute ischemic event, one of several pathways may be followed:

· Sudden cardiac death (SCD) within 1 to 2 hours (20% of patients), accounting for about half of all IHD deaths. 

· If the patient with acute myocardial infarction reaches the hospital, the likelihood of the most serious complications is as follows:

· Uncomplicated cases (10 to 20% of cases).

· Complicated cases (80 to 90% of cases).

· Cardiac arrhythmias (75 to 95% of complicated cases).

· Left ventricular congestive failure and mild-to-severe pulmonary edema (60%).

· Cardiogenic shock (10 to 15%).

· Rupture of free wall, septum, or papillary muscle (1 to 5%).

· Thromboembolism (15 to 40%).

Complications

· When the infarction is 3 to 5 days old, the necrosis and inflammation are most extensive, and the myocardium is the softest, so that transmural infarctions may be complicated by rupture. 

· A papillary muscle may rupture as well to produce sudden valvular insufficiency. 

· Rupture through the septum results in a left-to-right shunt and right heart failure. 

· Rupture (at the arrow) into the pericardial sac can produce a life-threatening cardiac tamponade, as seen here. 

· The septum may also rupture 

· Wall of the aneurysm is thin, as seen here in cross section, but it is formed of dense collagenous tissue, so it does not rupture. 

· However, the aneurysm is formed of non-functional tissue that does not contract, so the ejection fraction and stroke volume of the heart are reduced. 

· In addition, mural thrombus can form in the aneurysm, and is seen here as the dark red layers extending inward from the thin aneurysmal wall.

· Portions of the mural thrombus could break off and embolize to the systemic circulation. 

· Neutrophils soften the wall: 3 days later replaced by collagen:

· So this is an aneurysm

· Question: aneurysm: all aneurys have potential for rupture except this one b/c it’s made up of fibrous tissue: DENSE COLLAGENOUS TISSUE: DOES NOT RUPTURE:  TEST QUESTION!!!

· EF and SV reduced

· 
Cardiac hypertrophy
Extermlye anxious and lots of pain: analygeisics; use mrohpine, and try to dislodge by using fibrolytic therapys ie.. PTA or streptokinase

· Long statnding hypertension leads to hypterophy of leventriventricle due to increase afterload and 

· HIGH YIELD: PATHOGENSIS: atherosclerotic plaques, have to form a thrombi and occlue vessel and proudce complete ischemia and switch to anaerobic glycoslysis and accumulate Na in cell due to failure of Na pump and cause aevents leading to coagulative necrosis:  

Hypertrophy is a compensatory change that the heart undergoes when subjected to an increased workload in response to increased pressure resistance (afterload) or volume overload (preload).
· Preload 

· Is the amount of blood in the heart during diastole
· Is equivalent to the left ventricular end-diastolic volume 

· It leads to stretching of the cardiac muscle 

· Subsequent increase in the force of contraction to increase the Stroke Volume

· Afterload 

· Is the resistance against which the ventricle must contract when ejecting blood during systole
· Sustained pressure in the cardiac chambers leads to changes in gene expression, resulting in an increase in protein synthesis.
Cardiac hypertrophy continued…
· Pathologic Left Ventricular Hypertrophy occurs 

· as compensation for an increased afterload e.g.

· Essential Hypertension, 

· Aortic Stenosis 

·     as a response to an increase in preload e.g.

· Increased return of blood from the right heart (AV fistula) 

· Valvular incompetence (aortic regurgitation)
· Concentric hypertrophy of the chamber occurs with pressure resistance

· Hypertrophy and dilatation occur with volume overload.
n.b.

Concentric: EXAM: means a resistance problem: 

Distinguish between concentric and eccentric

Concentric is a afterload problem

Eccentric is a preload problem

EXAM

Pulmonary hypoxia: ?? Vasodilati: hypoxia causese vasoconstriction: in higher altitudes you can see pulmonary arterial hypertension
· Right ventricular hypertrophy (RVH) is similar in pathogenesis to LVH. AUSCULTATION HEAR GALLOP SOUND: ALL 4 HEART SOUNDS
· Concentric RVH secondary to increased afterload is due to

· Pulmonary hypertension

· Pulmonic stenosis.

· Volume overload producing hypertrophy and dilatation are noted in 

· pulmonic or tricuspid valve regurgitation or 

· left-to-right shunting in congenital heart disease (e.g., VSD)
· Cor pulmonale is RVH secondary to pulmonary hypertension that originates from primary lung disease (e.g., COPD) or primary pulmonary vascular disease.

· Biventricular hypertrophy associated with a heart weighing in excess of 600-1000 g is called cor bovinum.

Congestive heart failure (CHF)

· A.   Symptoms predominate in left heart failure (dyspnea most commonly), while signs are more prominent in right heart failure (neck vein distention and dependent edema most commonly).

· B.   CHF is synonymous with a dysfunctional ventricular muscle that is unable to maintain a cardiac output sufficient to meet the demands of the body despite an adequate venous return to the right heart.

· C.
Forward failure characterizes left heart failure due to a reduced cardiac output leading to tissue hypoxia, whereas backward failure highlights the systemic venous congestion associated with right heart failure.

· The basic mechanisms of heart failure are 

· Weakness/inefficiency of ventricular contraction (e.g., myocardial ischemia) 

· Restricted filling (noncompliance) of the chambers of the heart (e.g., restrictive cardiomyopathy)

· Increase in workload.

· in afterload (e.g., essential hypertension) 

· in preload (e.g., valve incompetence)

· A reduction in cardiac output is common to both left and right heart failure, which ultimately causes the kidneys to reabsorb salt and water to restore volume.

· Left heart failure (LHF), the most common cause of CHF, is associated with a decrease in left ventricular cardiac output most commonly secondary to AMI or essential hypertension.

· The left ventricular Stroke Volume is decreased, leading to incomplete emptying of the ventricle.

· The LV end-diastolic pressure (LVEDP) and volume (LVEDV) both increase (which increases preload), resulting in dilatation of the mitral valve (MV) ring to produce a functional mitral valve regurgitation.

· The increased LVEDP is reflected back into the left atrium with a subsequent increase in the hydrostatic pressure in the pulmonary veins that overrides the capillary oncotic pressure, resulting in pulmonary edema and congestion.

· Vasoconstriction of the pulmonary artery possibly an auto-regulation mechanism) increases the afterload against which the right ventricle must contract, hence leading to right heart failure (RHF).

n.b. Edema and congestion

Left EXAM:

Left HF

Backs up and into pulmonary vasucarlator and instuma; ( pulmonary edema

With left heart faailuare

Breathlessness

RHF:  righe ventrilce fails and resistance comes form pulmaorny artey or lungs: so if blood can’t get ahead so it backs up to venous sytem: so you see elevated jugulra venous pressure, and hepatomegaly and and edema:
Signs and symptoms in LHF
n.b. Sypmosms: dyspnea: ortheonoapn, paroxymail nocturanl dyspenia: LHF  all that eedema 

S1: closure of M/T

S2 closure of A/P

S3

S4
· Dyspnea 

· Orthopnea 

· Paroxysmal nocturnal dyspnea 

· “Cardiac asthma” is due to peribronchiolar edema.

· S3 heart sound is functional mitral regurgitation from stretching of the valve ring.

· Bibasilar inspiratory rales are associated with pulmonary edema.

· Laboratory abnormalities consist of the following:

· Prerenal azotemia (a disproportionate increase in serum BUN over serum creatinine) is due to a reduction in the glomerular filtration rate and increased re-absorption of urea in the proximal tubules.

· Perihilar congestion (“bat wing configuration”), Kerley’s B lines (septal edema at the costophrenic angle), and patchy interstitial and alveolar infiltrates are noted on chest x-ray.

· Right heart failure (RHF) is most commonly due to LHF.

· RHF is primarily characterized by signs and symptoms of the following:

· Increased systemic venous pressure (sine qua non of RHF) leading to jugular neck vein distention, liver congestion (“nutmeg” liver), splenomegaly, splanchnic congestion (anorexia, nausea, and vomiting), kidney congestion (oliguria), pitting edema of the lower extremities, and ascites in severe cases.

· A functional tricuspid valve regurgitation and S3.

· Neck vein distention on compression of the liver (hepatojugular reflux).

· Laboratory abnormalities associated with RHF consist of the following:

· Hyponatremia (hypotonic gain of more water than salt from the kidneys; see Chapter 5).

· Prerenal azotemia (related to a decreased cardiac output and reduction in the GFR).

· treatment of CHF consists of improving the performance of the failed ventricle by the following means:

· Administering positive inotropic agents (e.g., digoxin, dopamine, dobutamine).

· Reducing afterload (e.g., using vasodilators such as captopril, which reduce afterload by preventing the release of angiotensin II and also reduce preload by preventing the release of aldosterone).

· Reducing preload by controlling salt and water retention (e.g., with thiazide diuretics or by limiting salt and water intake).

n.b. 3##: elevated JVP and heaptomegally

Treatment:

Postive inotropic agents: digitalis: digoxin:

Diuretics

Want to reduce afterload: so if you dialate some vessels: you want to use vasodilators

KEY DRUG: heart failure: angiotensince converting enzyme: AC inhibotirs: reduce the amount of angiotensince II and reduce water and Na absorption: also reduce preload: and cause vasodilation of arterial arteries and reduce load of heart:

Hypertension increases afterload and is the number 1 reason for heart disease!!! EXAM: there is no cure: but you can manage the PT.  How much heart has been damaged.  

· Any one of the causes of cardiac dysfunction, when sufficiently severe or advanced, may ultimately impair cardiac function 

· The heart being unable to maintain an output sufficient for the metabolic requirements of the tissues and organs of the body, producing congestive heart failure (CHF). 

· CHF occurs either because of :

· a decreased myocardial capacity to contract or 

· an inability to fill the cardiac chambers with blood.

###: use this for LHF and reduciton fo stroke voluem and storke output and you can imporve the contracility: and you can use some calcium chanenl blockers and keep the clacium inside:  

Digitalis:  

Use vasodilators and venodilators (reduce venous return) 

Diuretics: have renin and angiotensin and angiotensinve and 

Congestive Heart Failure:

Most instances of heart failure are the consequence of progressive deterioration of myocardial contractile function (systolic dysfunction) 

· This often occurs with 

· ischemic injury, 

· pressure or volume overload, or 

· dilated cardiomyopathy.

· Sometimes, however, failure results from an inability of the heart chambers to expand sufficiently during diastole to accommodate an adequate ventricular blood volume (diastolic dysfunction), as can occur with 

· massive left ventricular hypertrophy, 

· myocardial fibrosis, 

· deposition of amyloid, or 

· constrictive pericarditis.

· Whatever its basis, CHF is characterized by diminished cardiac output (sometimes called forward failure) or damming back of blood in the venous system (so-called backward failure), or both


Cardiac Hypertrophy: Pathophysiology and Progression to Failure

· Cardiac hypertrophy is the compensatory response of the myocardium to increased work. 

· Myocardial hyperfunction induces increased myocyte size (cellular hypertrophy through addition of sarcomeres, the contractile elements) that causes an increase in the overall mass and size of the heart. 

· Because adult cardiac myocytes cannot divide, augmentation of myocyte number (hyperplasia) cannot occur in the adult heart.

· The pattern of hypertrophy reflects the stimulus.

· Pressure-overloaded ventricles (e.g., hypertension or aortic stenosis) develop concentric hypertrophy, with an increased ratio of wall thickness to cavity radius.

· [image: image32.png]Table 11-5. MAIN CAUSES AND POSSIBLE FACTORS IN THE
PATHOGENESIS OF HYPERTENSION

ESSENTIAL HYPERTENSION
Genetic defect in renal sodium excration
Genetic defect in sodium/calcium transport in vascular smooth muscle

Variation in genes encoding angiotensinogen and other proteins in
renin-angiotensin system

Other increased vasoconstiictive influences: behavioral, neurogenic, hormonal
SECONDARY HYPERTENSION

Renal disease: increased renin secretion, sodium and fluid retention.
decreased vasodilator (vasodepressor) secretion

Endocrine causes: aldosteronism. oral contraceptives. pheochromocytoma,
thyrotoxicosis

Vascular causes: coarctation of the aorta, vasculitis

Neurogenic causes: psychogenic, increased intracranial pressure



In contrast, volume-overloaded ventricles (e.g., mitral regurgitation) develop hypertrophy with dilatation (eccentric hypertrophy), with proportionate increases in ventricular radius and wall thickness.

· Sequence Of Events In Cardiac Hypertrophy 
And Heart Failure

Hypertensive Heart Disease

· Hypertensive heart disease (HHD) is the response of the heart to the increased demands induced by systemic or pulmonary hypertension.

· Systemic (Left-Sided) Hypertensive Heart Disease 

· Pulmonary (Right—Sided) Hypertensive Heart Disease (Cor Pulmonale) 

Systemic (Left-Sided) Hypertensive Heart Disease

· The minimal criteria for the diagnosis of systemic HHD are the following: 

· Left ventricular hypertrophy (usually concentric) in the absence of other cardiovascular pathology that might have induced it  

· A history of hypertension.

· Most patients with elevated blood pressure have coronary atherosclerosis. 

· Even mild hypertension (levels only slightly above 140/90 mm Hg), if sufficiently prolonged, induces left ventricular hypertrophy.

· Systemic HHD is the second most common form of cardiac disease  because approx. 25% of the population of the United States suffers from hypertension of this degree. 

· In hypertension, hypertrophy of the heart is an adaptive response to pressure overload but can lead to myocardial dysfunction, cardiac dilatation, and ultimately CHF

· Compensated systemic HHD may be 

· Asymptomatic and suspected only when ECG is done which shows  Left Ventricular Enlargement. OR

· Comes to attention by the onset of atrial fibrillation (owing to left atrial enlargement) OR

· CHF with cardiac dilatation, or both. 

Sequelae of Systemic Hypertensive Heart Disease

· May have normal lifespan and dies of unrelated causes 

· May develop progressive IHD owing to the effects of hypertension in potentiating coronary atherosclerosis, 

· May suffer progressive renal damage or cerebrovascular stroke 

· May experience progressive heart failure. 

· The risk of Sudden Coronary Death is also increased.

· These sequelae depend upon :

· Severity of the hypertension

· Duration

· Adequacy of therapeutic control

· Underlying basis for the hypertension 

· There is substantial evidence that effective control of hypertension in time leads to regression of cardiac hypertrophy.

· Morphology

· The essential morphologic evidence of compensated left-sided HHD is concentric hypertrophy without dilatation of the left ventricle without other lesions that might account for it (e.g., aortic valve stenosis or coarctation of the aorta). 

· The thickening of the left ventricular wall is symmetric 

· Increase in the ratio of wall thickness to radius of ventricular chamber

· Increase in the weight of the heart is disproportionate to the increase in overall size 

· In time, the increased thickness of the left ventricular wall imparts a stiffness that impairs diastolic filling. 

· There is usually no obstruction to left ventricular outflow. 

Hypertrophy Of Left Ventricle

· The onset of decompensation is usually accompanied by :

· Dilatation of the ventricular chamber 

· Thinning of the wall 

· Enlargement of the external dimensions of the heart.

· Microscopically the earliest changes of systemic HHD are myocyte enlargement with an increase in transverse diameters

·  a more advanced stage, the cellular and nuclear enlargement becomes somewhat more irregular, with variation in cell size among adjacent cells 

· Loss of myofibrils

· Increased interstitial fibrosis. 

Pulmonary (Right-Sided) Hypertensive Heart Disease (Cor Pulmonale)
· Pulmonary (right-sided) HHD constitutes the right ventricular enlargement secondary to pulmonary hypertension caused by disorders that affect the lungs or pulmonary vasculature

· Thus cor pulmonale, as pulmonary HHD is frequently called, is the right-sided counterpart of left-sided (systemic) HHD. 

· Right ventricular dilatation and thickening caused by diseases of the left side of the heart and congenital heart diseases are excluded by this definition of cor pulmonale.

· Based on the suddenness of development of the pulmonary hypertension, cor pulmonale may be acute or chronic. 

· Acute cor pulmonale refers to the right ventricular dilatation that follows massive pulmonary embolism. 

· Chronic cor pulmonale usually implies right ventricular hypertrophy (and later dilatation) secondary to prolonged pressure overload owing to

· struction of the pulmonary arteries or arterioles OR

· Compression/obliteration of septal capillaries (e.g., owing to emphysema).

· Cor Pulmonale-Morphology

· In acute Cor Pulmonale ther is:

· Marked dilation of the right ventricle

· On cross section, the normal sickle shape of the right ventricle is transformed to a dilated ovoid cavity possibly with thinning of the right ventricular wall (normal thickness, 0.3 to 0.5 cm). 

· In chronic cor pulmonale, 

· Ventricular wall thickens, sometimes up to 1.0 cm or more, and may even come to approximate that of the left ventricle

· Sometimes there is secondary compression of the left ventricular chamber. 

· Rarely, secondary tricuspid regurgitation leads to slight fibrous thickening of this valve, but otherwise the remainder of the heart is essentially unchanged.

Chronic Cor Pulmonale

· Markedly dilated and hypertrophied

 right ventricle with thickened free walls 

and hypertrophied trabeculae

· Left ventricle is dwarfed by right

      ventricular enlargement

· Valvular Heart Disease

· Disorders that are characterized principally by valvular involvement and dysfunction include:

· Calcific Aortic Valve Stenosis

· Calcification of the Mitral Annulus

· Mitral Valve Prolapse 

· Rheumatic Heart Disease 

· Vegetative Endocarditis 

· Infective Endocarditis 

· Nonbacterial Thrombotic Endocarditis

· Endocarditis Of Systemic Lupus Erythematosus 

· Carcinoid Heart Disease.

· Terminology

· The functional disturbances engendered by valvular disease are stenosis and insufficiency. 

· stenosis is the failure of a valve to open completely, thereby impeding forward flow. 

· Insufficiency or Regurgitation is failure of a valve to close completely, thereby allowing reversed flow. 

· Pure: Only stenosis or regurgitation is present, or 

· Mixed: Both stenosis and regurgitation are present in a single valve. 

· Isolated disease: Disease affecting one valve. 

· Combined Disease: More than one valve may be dysfunctional

· [image: image33.png]SYNDROME
Stable angina
Unstable angina

Myocardial infarction
‘Sudden death

PATHOLOGY
>75% stenoses

Plague rupture with mural thrombus. often
thromboermboli

Plague rupture. complete thrombosis

Severe multivessel disease. often plague
rupture. often thrombus or thromboermboli



Functional regurgitation:  When a valve becomes incompetent owing to dilatation of the ventricle, which causes the ventricular papillary muscles to be pulled down and outward, thereby preventing coaptation of otherwise intact leaflets during systole

· KNOW THIS TABLE

· Degenerative Calcific Aortic Valve Stenosis

· aortic stenosis is the most frequent valve abnormality

·  can be congenital (when the valvular obstruction is present from birth) or acquired. 

· The definition of congenital aortic stenosis excludes congenital bicuspid and the rare unicuspid valves that do not cause functional stenosis at birth but have enhanced susceptibility to superimposed damage that later can cause stenosis. 

· Acquired aortic stenosis is usually the consequence of 

· calcification induced by “wear and tear” of either congenitally bicuspid (or unicuspid) valves or 

· calcification of aortic valves with previous normal anatomy in aged individuals. 

· Overwhelming majority of cases represent age-related degenerative calcification and come to clinical attention 

· in the sixth to seventh decades of life with pre-existing bicuspid valves 

· in the eighth and ninth decades with previously normal valves.

· With the decline in the incidence of rheumatic fever, rheumatic aortic stenosis now accounts for less than 10% of cases of acquired aortic stenosis. 

· The morphologic hallmark of nonrheumatic, calcific aortic stenosis (with either tricuspid or bicuspid valves) is heaped-up calcified masses within the aortic cusps that ultimately protrude through the outflow surfaces into the sinuses of Valsalva, preventing the opening of the cusps. 

· The calcific process begins in the valvular fibrosa, at the points of maximal cusp flexion (the margins of attachment), 

· The microscopic layered architecture is largely preserved. The process is primarily dystrophic calcification without lipid deposition or cellular proliferation distinct from atherosclerosis 

· An earlier, hemodynamically insignificant, stage of the calcification process is called aortic valve sclerosis.

· In calcific aortic stenosis in contrast to rheumatic aortic stenosis: 

· There is no commissural fusion 

· The mitral valve is generally normal

· In contrast, virtually all patients with rheumatic aortic stenosis have concomitant structural abnormalities of the mitral valve and commisural fusion

Congenital Bicuspid Aortic Valve

· Seen in approximately 1 to 2% of the population

· The two cusps are usually of unequal size, with the larger cusp having a midline raphe, resulting from the incomplete separation of two cusps

· Bicuspid aortic valves are generally neither stenotic nor symptomatic at birth or throughout early life, but they are predisposed to progressive calcification, similar to that occurring in aortic valves with initially normal anatomy 

· The raphe that composes the incomplete commissure is frequently a major site of calcific deposits.

· With or without calcification, bicuspid aortic valves may also become incompetent or be complicated by infective endocarditis.

· Calcified Aortic Valve

· Raphae

· Aortic Stenosis

· Regardless of whether the underlying valve with aortic stenosis has two or three cusps, the obstruction to left ventricular outflow caused by massive calcification leads to a gradually increasing pressure gradient across the calcified valve

· Cardiac output is maintained by the development of concentric left ventricular (pressure overload) hypertrophy. 

· As the stenosis worsens, angina or syncope may appear. 

· Eventually, cardiac decompensation with CHF may ensue. 

·  onset of such symptoms (angina, syncope, or CHF) in aortic stenosis heralds the exhaustion of compensatory cardiac hyperfunction and therefore carries a poor prognosis if not treated by surgery (death in more than 50% within 3 years).

· Patients with aortic stenosis are often drastically improved by surgical aortic valve repair or replacement. 

· Because valvular obstructions can progress rapidly, the new noninvasive technique Doppler echocardiography (which measures flow velocities as well as structure) can be used repetitively to examine the progression of disease with time.

Mitral ANNULAR Calcification
· In elderly individuals, especially women, degenerative calcific deposits can develop in the ring (annulus) of the mitral valve. 

· on gross inspection seen as irregular, stony hard nodules (2 to 5 mm in thickness) that lie behind the leaflets. 

· Inflammatory change is absent. 

· The process generally does not affect valvular function 

· Occasionally the calcium deposits may penetrate sufficiently deeply to impinge on the atrioventricular conduction system and produce arrhythmias (and occasionally sudden death). 

· Because calcific nodules may provide a site for thrombi that can embolize, patients with mitral annular calcification have an increased risk of stroke. 

· The calcific nodules can also be the nidus for infective endocarditis.

· Heavy calcific deposits are sometimes visualized on echocardiography or seen as a distinctive, ring-like opacity on chest radiographs.

Mitral Valve Prolapse

· Also known as Myxomatous Degeneration of the Mitral Valve

· In this valvular abnormality, one or both mitral leaflets are enlarged, redundant, or “floppy” and prolapse, or balloon back, into the left atrium during systole. 

· On auscultation, only a midsystolic click or clicks may be heard, corresponding to snapping or tensing of an everted cusp, scallop, or chorda tendineae. 

· Often, however, the valve becomes incompetent, and the mitral regurgitation induces an accompanying late systolic or sometimes holosystolic murmur. 

· This is an extremely common condition, thought to be present in about 5 to 10% of the population of the United States, most often young women. 

· Usually it is an incidental finding on physical examination, but it may have serious import in a small fraction of those affected.

· The basis for the changes within the valve leaflets and associated structures is unknown.

· Favored is the proposition of a developmental anomaly perhaps involving connective tissue throughout the body because this valvular abnormality is one common feature of Marfan syndrome and occasionally occurs with other hereditary disorders of connective tissues.

· Even in the absence of these well-defined conditions, there are hints of extracardiac systemic structural abnormalities in some individuals with the floppy mitral valve syndrome, such as scoliosis, straight back, and high arched palate.

· Most patients with mitral valve prolapse are asymptomatic, 

· The condition is discovered only on routine examination by the presence of a midsystolic click. 

· Echocardiography reveals mitral valve prolapse. 

· A minority of patients have chest pain mimicking angina, dyspnea, and fatigue or, curiously, psychiatric manifestations, such as depression, anxiety reactions, and personality disorders. 

· Although the great majority of patients with mitral valve prolapse have no untoward effects, approximately 3% develop one of four serious complications:

· Infective endocarditis, manyfold more frequent in these patients than in the general population.

· Mitral insufficiency, 

· Slow onset attributed to 

· cuspal deformity

· dilatation of the mitral annulus

· chordal lengthening

· Sudden onset owing to chordal rupture.

· sroke or other systemic infarct, resulting from embolism of leaflet thrombi.

· Arrhythmias, 

· Both ventricular and atrial can develop

· Sudden death is uncommon. 

· Mechanism of ventricular arrhythmia is unknown in most cases.

· Mitral Valve Prolapse-Morphology

· The essential anatomic change in mitral valve prolapse is interchordal ballooning (hooding) of the mitral leaflets or portion of the leaflets 

· Frequently the chordae tendineae in myxomatous degeneration are elongated or thinned, and occasionally they are ruptured. 

· Concomitant involvement of the tricuspid valve is present in 20 to 40% of cases, and the aortic or pulmonic valve (or both) may also be affected. 

· Commissural fusion, characteristic of rheumatic heart disease, is absent.

· Mitral valve in a patient with 

Marfan's syndrome.

· The leaftlet  is ballooned upward. 

· The chordae tendineae that hold 

the leaflets become long and thin. 

· This patient had an audible heart 

murmur in the form of a mid-systolic

 "click" typical for this lesion. 

· The chordae tendineae are somewhat

 elongated 

This pt did not have Marfans Syndrome

· Ballooning of the cusps

· Histologically the essential change is 

· attenuation of the fibrosa layer of the valve

· Marked thickening of the spongiosa layer

· In the well-defined myxomatous valve, the thickness of the spongiosa far exceeds that of the fibrosa(normally equal)

· The collagenous structure of the chordae tendineae is also attenuated.

Rheumatic Fever and Rheumatic Heart Disease
N.B.

Strep pyognease:  

You don’t’ see this during the ifnection: yous ee this 1 or 2 weeks later; you can have kidney or heart inovled

Kidney: have type III

Heart has type II reposne

Chornic rehuamtic heart disease
· Rheumatic fever is an acute, often recurrent, inflammatory disease principally of children that generally follows a pharyngeal (but not skin) infection with group A beta-hemolytic streptococci.

· The most important consequence of rheumatic fever is chronic rheumatic heart disease (RHD) 

· RHD is characterized principally by deforming fibrotic valvular disease (particularly mitral stenosis), which produces permanent dysfunction and severe, sometimes fatal, cardiac failure decades later. 

· Rheumatic Fever results either from: 

· Heightened immunologic reactivity to streptococcal antigens that evoke antibodies cross reactive with human tissue antigens OR 

· Some form of autoimmune reaction incited by a streptococcal infection. 

· The evidence is as follows:

· Initial attacks of Rheumatic Fever follow some weeks after streptococcal infection (1-5 weeks)

· Elevated serum titers of antibodies to streptolysin O (ASO) and hyaluronidase (both elaborated by the streptococcal organism) are almost always present.

· Tissue lesions are sterile 

· Do not result from direct bacterial invasion

· Recurrent acute Rheumatic Fever is preceded by a Streptococcal infection

Etiology and Pathogenesis
n.b.
Antigens interace with M proteins, several proteins with cardiac tissue and destroy the heart: and you see pancarditis an dinvoes all three layers: and the way yous ee diagnosis is lok at ASO titres and you see strepotl which is a hemolysisn and you make antibodies against it

ASO titres
· Only 3% suffer the immunologic sequelae of streptococcal pharyngitis 

· What determines which individual will develop RF (and RHD) after a provocative streptococcal infection remains unknown

· Severe and longer lasting bouts of streptococcal pharyngitis increase the likelihood of RF. 

· Individual susceptibility may be related to genetically determined immune response genes to streptococcal antigens. 

· Potential antigenic targets include 

· Heart valve glycoproteins that cross-react with the hyaluronate capsule of the streptococcus, itself identical to human hyaluronate; 

· Myocardial and smooth muscle sarcolemma that are cross-reactive with streptococcal membrane antigens

· Cardiac myosin that shares antigenic determinants with streptococcal M protein (the chief virulence factor of group A streptococci)

· During acute Rheumatic Fever, widely disseminated, focal, inflammatory lesions are found in various sites. 

· Most distinctive within the heart, are called Aschoff bodies which are pathognomonic of Rheumatic Fever

· Aschoff bodies constitute:

· Foci of fibrinoid necrosis 

· Surrounding lymphocytes, occasional plasma cells, and plump macrophages called Anitschkow cells 

· Having abundant cytoplasm 

· Central round-to-ovoid nuclei 

· Nuclear Chromatin is central, slender, wavy ribbon like resembling a caterpillar (hence the designation “caterpillar cells”). 
· Some of the larger altered histiocytes are multinucleated to form Aschoff giant cells. 

· Morphology

· During acute rheumatic fever, Aschoff bodies may be found in any of the three layers of the heart–pericardium, myocardium, or endocardium–hence a pancarditis. 

· In the pericardium, 

· Are located in the subserosal fat and fibrous tissue 

· Are accompanied by a fibrinous/serofibrinous pericardial exudate, described as a “bread-and-butter” pericarditis

· Pericarditis generally resolves without sequelae. 

· In the myocardium 

· Aschoff bodies scattered in the interstitial connective tissue

· Often perivascular 

· Adjacent myocytes may be damaged.

· In the endocardium and the left-sided valves 

· Result from the precipitation of fibrin at sites of erosion of inflamed endocardial surfaces where the leaflets impinge on each other. 

· Acute valvular changes cause little disturbance in cardiac function 

· Usually resolve or induce only minimal fibrosis, with little if any functional deficit. 

· Chronic valvular changes are the most ominous aspect of rheumatic carditis, being responsible for the disability decades later.

· MacCallum’s plaques are subendocardial irregular thickenings in the left atrium exacerbated by regurgitant jets 

Chronic Rheumatic Heart Disease is characterized by
· organization of the acute endocardial inflammation 

· subsequent deforming fibrosis

· the valvular leaflets become thickened and retracted, causing permanent deformity

· The mitral valve is virtually always deformed, but involvement of another valve, such as the aortic, may be most important clinically in some cases. 

· The cardinal anatomic changes of the mitral (or tricuspid) valve are

· leaflet thickening

· commissural fusion 

· Shortening, thickening and fusion of chordae tendineae. 

· Microscopically there is diffuse fibrosis and neovascularization that obliterate the originally layered and avascular leaflet architecture.
· Aschoff bodies are replaced by fibrous scar; diagnostic forms are rarely seen in surgical specimens or autopsy tissue from patients with chronic RHD.

Chronic Rheumatic Heart Dz
a.                                                                                b.

                                            c.

a. Mitral Stenosis w/ diffuse fibrous thickening, distortion of the cusps and inter-commissural fusion.
b. Same as (a). w/ additional neovascularization of the valve leaflet.

c. Surgically removed specimen showing thickening and distortion of the cusps and inter-commissural adhesions.
· Rheumatic Heart Dz. Is the  most frequent cause of Mitral stenosis

· In Rheumatic Heart Dz:

· Mitral valve alone is involved in 65 to 70% of the cases

· Mitral plus Aortic in about 25% 

· Similar but generally less severe fibrous thickenings and stenoses can occur in the tricuspid valve and 

· rarely in the pulmonic. f
· fibrous briding across the valvular commissures and calcification create “fish mouth” or “buttonhole” stenoses.
· With tight mitral stenosis, the left atrium and sometimes also the right atrium progressively dilate. 

· The long-standing congestive changes in the lungs may induce pulmonary vascular and parenchymal changes and in time lead to right ventricular hypertrophy. 

· Thrombi may form within the auricular appendages. 

· The clinically important consequences of chronic RHD usually do not appear until at least several decades after the acute attack.

· Joints: The likelihood of acute arthritis increases with age at the time of the attack, appearing in about 90% of adults and less commonly in children. The large joints, such as the knees, are most often affected. The changes are transitory and resolve without sequelae.

· Skin: Are present in 10 to 60% of cases 

· More often in children. 

· Lesions of the skin take the form of 

· Subcutaneous nodules 

· Essentially giant Aschoff bodies, 

· are most often located overlying the extensor tendons of the extremities at the wrists, elbows, ankles, and knees.

· Erythema marginatum and 

· Begins as flat to slightly elevated, slightly reddened maculopapules with reddened and elevated erythematous margins that progressively enlarge

· tends to have a “bathing-suit” distribution but may also occur over the thighs, lower extremities, and face. 

Clinical Manifestations

· Major manifestations

· Migratory polyarthritis of the large joints 

· Carditis

· Subcutaneous nodules

· Erythema marginatum of the skin

· Sydenham’s chorea–a neurologic disorder with involuntary purposeless, rapid movements. 

· Minor manifestations

· Fever

· Arthralgia

· Elevated acute phase reactants

· the diagnosis is established by the Jones criteria: 

· Evidence of a preceding group A streptococcal infection PLUS

· Presence of two major manifestations OR 

· One major and two minor manifestations

· Clinical Course

· Acute Rheumatic Fever appears most often in children between the ages of 5 and 15 years. 

· About 20% of first attacks occur in middle to later life. 

· Most attacks begin with migratory polyarthritis accompanied by fever. 

· Typically, one joint after another becomes painful and swollen for a period of days and then subsides spontaneously, leaving no residual disability. 

· Acute carditis develops in about 50 to 75% of children but only about 35% of adults having a single acute attack of RF. 

· Should a pericardial friction rub appear, it usually clears in the course of days to weeks and leaves no sequelae. 

· During the initial acute attack, myocarditis is the most threatening cardiac problem. 

· Myocarditis induces arrhythmias, particularly atrial fibrillation; fibrillation potentiates atrial thrombi that constitute potential sources of emboli. 

· Moreover, myocarditis may lead to cardiac dilation and resultant functional mitral insufficiency, causing murmurs; cardiac failure may ensue in some cases, representing the major cause of death during acute RF. 

· After the acute attack, the insufficiency usually resolves as the myocardium heals. 

· Overall the prognosis for the primary attack is generally good, and only 1% of patients die from fulminant RF.
· After an initial attack, there is increased vulnerability to reactivation of the disease with subsequent pharyngeal infections, and the same manifestations are likely to appear with each recurrent attack. 

· Carditis is likely to be reactivated and to worsen with each recurrence; damage is cumulative. 

· Because of the threat of recurrent disease, it is now standard practice to administer prophylactic long-term antistreptococcal therapy to anyone who has had RF. 

· her hazards include embolization from mural thrombi, primarily within the atria or their appendages, and infective endocarditis superimposed on chronically deformed valves. 

· For unexplained reasons, females appear to be more vulnerable to mitral valve stenosis than males. 

· Despite damaged valves, the heart may remain compensated for the duration of a long life, but usually over the span of decades, decompensation and eventual full-blown cardiac failure develop. 

· This course can now be altered by surgical repair or replacement of damaged valves.
N.b. Commsural fusion, 

· Key with rehuamtic fever and endocarditis: you cannot isolate organism in RF but you can in IE b/c the heart valves are collisized an dth eseeding of heart valves and the heart valves are invaded by organisms

Infective Endocarditis

n.b.

KNOW ALL FO THE ORNAGISMS;

STrepth virdiancse ( subacute endocarditis
· One of the most serious of all infections

· Is characterized by colonization/invasion of the heart valves/the mural endocardium by a microbiologic agent, leading to the formation of bulky, friable vegetations laden with organisms. 

· Not only the valves, but also the aorta (infective endoaortitis), aneurysmal sacs, or other blood vessels can also become infected. 

· Most cases are bacterial but almost every form of microbiologic agent, including fungi, rickettsiae (Q fever), and chlamydiae has been implicated for these infections 

· Prompt diagnosis and effective treatment of IE can significantly alter the outlook for the patient.

· Classification-Infective Endocarditis

· IE is traditionally classified into acute and subacute forms: 

· Acute endocarditis 

Don’t’ worry about acute endocarditis

Know subacute
· A destructive, tumultuous infection 

· Usually of a previously normal heart valve with a highly virulent organism

· Tend to produce necrotizing, ulcerative, invasive valvular lesions

· Leads to death within days to weeks (50% of patients) 

· Subacute endocarditis 

· Disease appears insidiously and pursues a protracted course of weeks to months  

· Occurs in a previously abnormal heart particularly on deformed valves

· Organisms of low virulence can cause infection

· Vegetations often show evidence of healing 

· Most patients with subacute IE recover after appropriate therapy.

· The vegetations found in the heart in both clinical variants of the disease are composed of fibrin, inflammatory cells, and organisms. 

· Both the clinical and the morphologic patterns, however, are points along a spectrum, and a clear delineation between acute and subacute disease does not exist in all cases

Know strep viridans:  

Vegetations: when you brush our teeth: protatsistc heart valves: bacteria can be signficance if it gets in blodo stream and poor oral hygen or dental manifupuatliOIN; or antiboidc coverage: has fever and you hear a new quality ot murmur and iuncrease intensity of murmore +=> IE

Staf aureus is IV drug users

Triscupsi vavle with IV drug users:

Vegetationsa re buliky and there is a greater likely hood embolising then with rehumatic:
Pathogenesis

· Infective Endocarditis may develop in previously normal hearts, but a variety of cardiac abnormalities predispose to this form of infection. 

· Rheumatic Heart Disease was the major contributor in the past

· Congenital Heart Disease is now more common 

· A small interventricular septal defect 

· Patent Ductus Arteriosus, or 

· Tetralogy of Fallot

· Myxomatous mitral valve, 

· Degenerative calcific valvular stenosis, 

· Bicuspid aortic valve (whether calcified or not), and 

· Artificial valves and vascular grafts. 

· Equally important as predisposing influences are

· Neutropenia, 

· Immunodeficiency (HIV)

· Therapeutic immunosuppression (as in organ transplant recipients)

· Indwelling vascular catheters

· Diabetes mellitus, 

· Alcohol/intravenous drug abuse. 

· erile platelet-fibrin deposits that accumulate at sites of impingement of jet streams created by pre-existing cardiac disease or catheters may also be important in the development of subacute endocarditis.

· Viridans group of Streptococci ( Alpha hemolytic) responsible for majority of the cases of subacute IE

· As organisms of relatively low virulence, they generally gain a foothold only in hearts having some underlying disease or predisposition. 

· In contrast, the highly virulent Staphylococcus aureus accounts overall for about 20 to 30% of cases

·  can infect normal valves and is the leading cause of acute endocarditis. Common in IV drug abusers. 

· her significant etiologic agents include 

· HACEK group (Hemophilus, Actinobacterium, Cardiobacterium, Eikenella, Kingella) - oral cavity commensals

· Gram negative enteric bacilli

· Fungi. 

· Several different organisms may involve a valve simultaneously. 
Sterp viridans which is alpha hemolyic: and cutlure are usually positive: prostehtic heart valves:

· Stahph aureus is more virulent

· In about 5 to 20% of all cases of endocarditis, no organism can be isolated from the blood (“culture-negative” endocarditis) because of 

· prior antibiotic therapy, 

· difficulties in isolation of the offending agent

· organisms become deeply embedded within the enlarging vegetation and are not released into the blood.

Pathogenesis

· Foremost among the factors predisposing to the development of endocarditis is seeding of the blood with microbes. 

· In subacute endocarditis, the portal of entry of the agent into the bloodstream may be 

· Overt 

· established infection elsewhere, 

· drug addiction, or 

· a previous dental or surgical procedure. 

· Covert 

· transient bacteremias, emanate frequently from the gut, oral cavity, and trivial injuries, seeding the blood with organisms that are usually of low virulence (e.g., Streptococcus viridans, Streptococcus faecalis, Escherichia coli).

· The influences surrounding the development of acute IE are less well understood.

· Sometimes they are well defined, as when the blood is seeded by highly virulent organisms such as 

· S. aureus in intravenous drug abuse with repeated contamination of the blood,

· indwelling vascular catheters, or 

· prosthetic valves that constitute foreign bodies inviting the localization of blood-borne agents. 

· Direct attachment of bacteria to valvular endothelial cells may also be important in the pathogenesis of acute endocarditis.

· The diagnostic findings in both the subacute and acute forms of the disease are friable, bulky, usually bacteria-laden fibrinous vegetations most commonly on the heart valves.

· They may occur singly or multiply on one or more valves on either side of the heart, are up to several centimeters in greatest dimension, and are readily fragmented 

· The vegetations in acute endocarditis

· are situated more often on previously normal valves

· cause perforation or erosion of the underlying valve leaflet 

· sometimes erode into the underlying myocardium to produce an abscess cavity (ring abscess), one of several important complications

Subacute Endocarditis - Clinical Course
· Fever is the most consistent sign of IE. 

· In subacute endocarditis:

· Fever may be slight or absent

· Nonspecific fatigue, loss of weight, and a flu-like syndrome

· Murmurs are present in 90% of patients with left-sided lesions but may merely relate to the pre-existent cardiac abnormality predisposing to IE. 

· Petechiae, subungual hemorrhages, and Roth’s spots in the eyes (secondary to microemboli), have now become uncommon clinical findings owing to the shortened clinical course of the disease as a result of antibiotic therapy.

Acute Endocarditis - Clinical Course

· Has a stormy onset with rapidly developing fever, chills, weakness, and lassitude. 

· Complications generally begin within the first weeks of the onset of the disease. 

· A murmur is likely because of the large size of the vegetations or leaflet destruction. 

· The vegetations are also more likely to fragment and embolize.

· Sometimes complications involving the heart or extracardiac sites call attention to the endocarditis. 

· Complications – Infective Endocarditis

· Cardiac complications:

· Valvular insufficiency or stenosis with cardiac failure

· Myocardial ring abscess, with possible perforation of aorta, interventricular septum or free wall or invasion of the conduction system

· Suppurative pericarditis

· Partial dehiscence of artificial valves, often with paravalvular leak

· Embolic complications (leading to infarcts or metastatic infection):

· With left-sided lesions–to the brain (cerebral abscess, meningitis), spleen (abscess), kidneys (abscess), other sites

· With right-sided lesions–to the lungs (abscess, pneumonia)

· Renal complications:

· Embolic infarction

· Focal glomerulonephritis (due to microemboli), which may lead to nephrotic syndrome or renal failure or both

· Diffuse glomerulonephritis (due to antigen-antibody complex deposition), which can lead to renal failure

· Multiple abscesses–with acute staphylococcal endocarditis

· Although the diagnosis can be suspected based on the appearance of one or more of the complications mentioned, a positive blood culture is required for confirmation. 

· With repeated blood samples, positive cultures can be obtained in 80 to 95% of cases. 

· Prophylaxis and Treatment

· More important than the diagnosis of IE is its prevention by the prophylactic use of antibiotics in the patient with some form of cardiac anomaly or artificial valve who is about to have a dental or surgical procedure or other form of invasive intervention. 

· With early diagnosis and appropriate treatment, the overall 5-year survival is in the range of 50 to 90%, being best for streptococcus-induced subacute disease and worst for staphylococcal or fungal acute endocarditis. 

· Intractable cardiac failure owing to valvular destruction or uncontrolled infection owing to a ring abscess is usually an indication for surgical valve replacement.

Nonbacterial Thrombotic Endocarditis

· Previously known as Marantic Endocarditis

· Nonbacterial thrombotic endocarditis (NBTE) is a form of vegetative endocarditis

· Characterized by deposition of small masses of fibrin, platelets and other blood components on the leaflets of cardiac valves.

· Do not contain any micro-organism

· Most often encountered in debilitated patients, such as those with cancer or sepsis

· Nonbacterial Thrombotic Endocarditis

· Row of vegetation noted along the aortic valve

· No inflammation on the valve cusp (c) or thrombotic deposit (t)

· Loosely attached thrombus

· NBTE frequently occurs concomitantly with venous thromboses or pulmonary embolism

· Suggests a common origin in a hypercoagulable state with systemic activation of blood coagulation. 

· This may be related to some underlying disease, such as cancer, and, in particular, mucinous adenocarcinomas of the pancreas, gastrointestinal tract, or ovary. 

· The striking association with mucinous adenocarcinomas in general may relate to the procoagulant effect of circulating mucin. 

· Lesions of NBTE, however, are also seen occasionally in association with nonmucin-producing tumors, such as promyelocytic leukemia, and in other debilitating diseases or conditions (e.g., hyperestrogenic states) promoting hypercoagulability. 

· Endocardial trauma as from an indwelling catheter is also a well-recognized predisposing condition.

Endocarditis of Systemic Lupus Erythematosus
(Libman-Sacks Disease)
· In systemic lupus erythematosus, mitral and tricuspid valvulitis is occasionally encountered and leads to the development of small, sterile vegetations.

· The lesions are small, usually ranging from 1 to 4 mm in diameter, sterile, granular pink vegetations that may be single or multiple. 

· Most frequently the lesions are located on the undersurfaces of the atrioventricular valves, but they may be scattered on the valvular endocardium, on the chordae tendineae, and on the mural endocardium of atria or ventricles. 

· Histologically the verrucae consist of a finely granular, fibrinous eosinophilic material that may contain hematoxylin bodies (the tissue equivalent of the lupus erythematosus cell of the blood and bone marrow). 

· An intense valvulitis is present, characterized by fibrinoid necrosis of the valve substance that is often contiguous with the vegetation. 

· The small vegetations on the valve leaflets can sometimes be confused with the much larger friable vegetations of IE or with NBTE. 

Carcinoid Heart Disease
n.b. ### know everything about this TIPS

Pumomnay sytenosis

Heart has fibrotic reaction and you see a white palque and invove two whtie palque and go to righ tsice: cardicnd hear tdiasees
· In patients with carcinoid tumors, cardiac involvement, principally of the endocardium and valves of the right heart, is one of the major sequelae of the carcinoid syndrome. 

· The syndrome is characterized by 

· Distinctive episodic flushing of the skin and cramps, nausea, vomiting, and diarrhea in almost all patients;

· Bronchoconstrictive episodes resembling asthma (30%)

· Cardiac lesions (50%) 

· The carcinoid syndrome is encountered in patients who have 

· carcinoid tumors (argentaffinomas) of whatever site

· gastrointestinal carcinoid tumors with hepatic metastases.

· Morphology

· The cardiovascular lesions associated with the carcinoid syndrome comprise:

· Fibrous intimal thickenings on the inside surfaces of the cardiac chambers and valvular leaflets

· Mainly in the right ventricle and tricuspid and pulmonic valves, and occasionally the major blood vessels 

· The endocardial plaque-like thickenings are composed predominantly of smooth muscle cells and sparse collagen fibers embedded in an acid mucopolysaccharide-rich matrix material in the endocardial lining. 

· Elastic fibers are not present in the plaque. 

· Underlying structures are otherwise unremarkable, including the subendocardial elastic tissue layer.

· Occasionally left-sided lesions are also encountered.

· Endocardial fibrotic lesion involving right ventricle and tricuspid valve

Intimal thickening:


Myocardial elastick tissue (black), Acute mucopolysaccharides (blue green)

Myocardial Diseases

Cardiomyopathy

· Dilated cardiomyopathy (most common)

· Hypertrophic cardiomyopathy

· Restrictive cardiomyopathy

· Myocarditis

· Types of Cardiomyopathy

Dilated Cardiomyopathy
· A form of cardiomyopathy characterized by:

· Progressive cardiac hypertrophy

· Dilation

· Contractile (systolic) dysfunction

· Also known as congestive cardiomyopathy

etiology :

· Idiopathic

· Chronic Alcohol abuse

· Beriberi

· Postviral myocarditis by Coxsackievirus B 

· Chronic Cocaine use

· Doxorubicin toxicity 

· Peripartum cardiomyopathy 

· Genetic influences

Dilated Cardiomyopathy

· Dilated chambers of the heart

· Globular shape of the heart

· Poor contractility

· The primary abnormality is impairment of left ventricular myocardial contractility (systolic failure)

· Patients may have ejection fractions <40%(normally 50 to 65%)

· May occur at any age, including in childhood

· Usually affects those 20 to 60 years old. 

· Presents with slowly developing CHF that is progressive.

· 50% die within 2 years and only 25% of patients survive longer than 5 years. 

· Death is usually attributable to progressive cardiac failure or arrhythmia. 

· Embolism from dislodgment of an intracardiac thrombus may occur. 

· Cardiac transplantation is frequently recommended.

Hypertrophic Cardiomyopathy

· Also known as Idiopathic Hypertrophic Subaortic Stenosis/Hypertrophic Obstructive Cardiomyopathy. 

· Characterized by a heavy muscular hypercontracting heart

·  represents a diastolic rather than systolic disorder
Hypertrophic Cardiomyopathy

· The major problems are :

· atrial fibrillation with mural thrombus formation

· Embolization 

· IE on the mitral valve, 

· Cardiac failure due to 

· Reduced chamber size + poor compliance= decreased diastolic filling (of the massively hypertrophied left ventricle) => reduced stroke volume

· Sudden death

· One of the most common causes of sudden unexplained death in young athletes

Know everythgin about hyeprtrophic caridomyotaphy: aka idophatic :  ( suden death: and hyptertophy of wall and setputm and setpu dm comes in way and is known as subaortic stoensis
a.




b.

a. Asymmetric hypertrophy of the septal muscle bulging into the left ventricular outflow tract

b. Hypertrophied myocardial fibers and Myofiber disarray.
Restrictive Cardiomyopathy
· Diastolic relaxation and left ventricular chamber filling are impeded

· Contractile (systolic) function of the left ventricle is usually unaffected. 

· Any disorder that interferes with ventricular filling can mimic RCM, including secondary involvement by deposition disease (such as amyloid) or radiation fibrosis, and constrictive pericarditis or HCM.

· Deposition of amorphous pale pink material between myocardial fibers (Amyloid)

Myocarditis
· Is an inflammatory involvement of the heart muscle characterized by a leukocytic infiltrate and resultant nonischemic necrosis or degeneration of myocytes. 

· The clinical spectrum is broad, ranging from asymptomatic involvement that ultimately resolves completely, through acute or late onset of CHF, to SCD. 

· May occur at any age; infants, immunosuppressed individuals, and pregnant women are particularly vulnerable. 

· The most frequently implicated agents are Coxsackievirus A and B, ECHO, poliovirus, and influenza A and B viruses.  

-Chagas disease (south American) 
-esophagus

-megacolon, myocarditis
· Interstitial lymphocytic infilterate 

characteristic of Viral Myocarditis.
-TQ elderly, fever, died, autopsy,

-inflammatory cells: etiology? Viral 

mycarditis
Disorders Involving The Pericardium
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Acute Pericarditis

· Serous Pericarditis

· Fibrinous and serofibrinous pericarditis

· Purulent/ suppurative Pericaditis

· Hemorrhagic Pericarditis

· Caseous Pericarditis

· Healed pericarditis

· Constrictive Pericarditis 

· Pericardial effusion

· Cardiac Tamponade

· Disorders Involving The Pericardium


· Don’t worry too mcuh aboru percarditis: but KNOW DRESSLER’S SYNDROME; immunoglical immediate damage and comes on after days and causes pericarditis FIBRINOUS PERICARDITIS (AG + AB): and read about this!!!

Acute Pericarditis
· Acute pericarditis is most commonly secondary to viruses, usually coxsackie B (also the most common cause of myocarditis).

· Purulent pericarditis is most frequently a consequence of direct spread from a subjacent lung infection caused by S aureus or Streptococcus pneumoniae.
· Fibrinous pericarditis ("bread and butter pericarditis") is associated with uremia, acute myocardial infarction, rheumatic fever, SLE (very common), radiation, or metastasis.

Purulent Pericarditis
Yellowish purulent exudates in the lower 

Part of the sac.

May reach from

Hemorrhagic Pericarditis

· An exudate composed of blood mixed with a fibrinous or suppurative effusion 

· Is most commonly caused by tuberculosis or by direct malignant neoplastic involvement of the pericardial space. may also be found in bacterial infections 

· It may also be found in :

· Bacterial infections.

· Patients with some underlying bleeding diathesis. 

· Often follows cardiac surgery 

· Sometimes is responsible for significant blood loss or even tamponade, requiring a “second-look” operation.

· If the underlying cause is a tumor, neoplastic cells may be present in the effusion, so cytologic examination of fluid removed through a pericardial tap may yield the specific cause. 

Hemorrhagic Pericarditis

· An exudate composed of blood mixed

 with a fibrinous or suppurative effusion 

Constrictive PericarditisOccurs when the visceral/parietal pericardium becomes noncompliant

· Tuberculosis is the most common cause worldwide

· Frequent causes in the United States: 

· Open heart surgery

· Purulent infections 

· Trauma

· Stiffness of the pericardium is often enhanced by dystrophic calcification.

· In this chest CT scan there is a thickened 

pericardium encasing the heart in tuberculous pericarditis

· Within thickened pericardium areas of

 brighter calcification are seen 

· The thickening and calcification constrict cardiac movement, resulting in a so-called "constrictive pericarditis". 

· Constrictive pericarditis is not common, 

as most forms of endocarditis heal without 

significant scarring. 

· Seen here is granulomatous inflammation

 over the surface of the heart. 

Acute Pericarditis

· Signs and symptoms include the following:

·  Precordial chest pain.

·  A friction rub

Pericardial Effusion

· Pericardial effusions are collections of fluid in the pericardial sac beyond the 30-50 mL normally present.

· An echocardiogram is the best test to document a pericardial effusion.

· A chest x-ray exhibits a “water bottle” configuration of the heart.

Cardiac Tamponade
### exam:  KNOW THIS

Expand inwards and cause diastolic fililng

Hyoptension

Elevated JVP and muffled heart sounds ( cdiagnosis is caridac tamponade
· When an effusion compromises the normal filling of the heart, the condition is referred to as cardiac tamponade.

· In tamponade, the increased intrapericardial pressure impedes diastolic filling of both atria and both ventricles by restricting expansion of the cardiac chambers (most evident in the ventricles).

· As the intrapericardial pressure increases, the end-diastolic pressures in all the cardiac chambers also increase in order to prevent chamber collapse.

· Three classic physical diagnostic signs of cardiac tamponade (Beck’s triad) are 

· Hypotension, 

· Elevated Jugular Venous Pulse

· Muffled Heart Sounds

· Neoplastic Heart Disease

· Primary tumors of the heart are rare

· However, metastatic tumors to the heart occur in about 5% of patients dying of cancer. 

· The most common primary tumors, in descending order of frequency are 

· Myxomas

· Fibromas

· Lipomas

· Papillary fibroelastomas

· Rhabdomyomas

· Angiosarcomas

· The five most common all are benign and account collectively for 80 to 90% of primary tumors of the heart.

Primary Cardiac Tumors
Myxoma
· Myxomas are the most common primary tumor of the heart in adults

· May arise in any of the four chambers 

· About 90% are located in the atria, with a left-to-right ratio of approximately 4:1 (atrial myxomas).

· IMPORANT TUMOR; closure and fioudn int eh atria: atrial myxoma: everythign about MI’, carcind heart ediase, jones criteria, rhematic fever, atrial myscomas,

Morphology

· Major clinical manifestations are due to

· Valvular “ball-valve” obstruction

· Embolization or 

· Constitutional symptoms such as 

· Fever

· malaise. 

· Echocardiography identifies these non-invasively

· Surgical removal usually curative

· Rarely, recurs months to years later

· The tumors are almost always single

· Fossa ovalis in the atrial septum is the favored site of atrial origin. 

· Myxomas range from <1 cm to 10 cm sessile/pedunculated masses 

· Pedunculated form frequently moves into/ through the AV valves during systole, causing 

· Intermittent and often position-dependent obstruction

· “Wrecking-ball” effect damaging the valve leaflets

· Stellate or globular myxoma cells

Stellate or globular myxoma cells

· Endothelial cells, 

· Smooth muscle cells

· structures resembling poorly formed glands or vessels are characteristic 

· Lipoma

· May occur in 

· Subendocardium

· Subepicardium 

· Myocardium

· Are localized, poorly encapsulated masses

· May be asymptomatic

· Can create ball-valve obstructions (like myxomas)

· Can produce arrhythmias

· Most often located in the left ventricle, right atrium, or atrial septum

· Papillary fibroelastomas 

· Are located on valves, particularly 

· Ventricular surfaces of semilunar valves 

· rial surfaces of AV valves

· Constitute a distinctive cluster of hair-like projections up to 1 cm in diameter, covering up to several centimeters in diameter of the endocardial surface. 

· Histologically, they are covered by endothelium, deep to which is myxoid connective tissue containing abundant mucopolysaccharide matrix and elastic fibers

· Rhabdomyoma

· Rhabdomyomas are the most frequent primary tumor of the heart in infants and children

· Are frequently discovered in the first years of life because of obstruction of a valvular orifice or cardiac chamber.

· Are generally small, gray-white myocardial masses up to several centimeters in diameter located on either the left or the right side of the heart, protruding into the ventricular chambers. 

· Histologically composed of a mixed population of cells, the most characteristic of which are spider cells which are large, rounded/polygonal cells containing glycogen-laden vacuoles separated by strands of cytoplasm running from the plasma membrane to the more or less centrally located nucleus

· There is a high frequency of tuberous sclerosis in patients with cardiac rhabdomyomas.

· Cardiac Metastases
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T.Q. Pt with pericardium metastis due to effusion restriction has a primary tumor of/ lung or breast cancer:
· Myocardial and endocardial metastasis

· Epicardial metastasis

· Congenital Heart Disease

· Congenital heart disease is the most common type of heart disease among children

· Congenital heart disease is a general term used to describe abnormalities of the heart or great vessels that are present from birth. 

· Arise from faulty embryogenesis during 3-8 weeks of gestation when major cardiovascular structures undergo development

· The congenital defects fall primarily into two major categories: 

· Shunts: It is an abnormal communication between chambers or blood vessels

· Obstructions: It is impedance to the normal flow of blood

· Depending on pressure relationships abnormal channels permit the flow of blood from left to right or the reverse

· Right-to-left shunt: A dusky blueness of the skin and mucous membranes (cyanosis) results because poorly oxygenated blood enters the systemic circulation. 

· Tetralogy of Fallot, 

· Transposition of the Great Arteries  [TGA ] 

· Persistent Truncus Arteriosus, 

· Tricuspid Atresia, and 

· Total Anomalous Pulmonary Venous Connection  [TAPVC ]

Congenital Heart Disease

KNOW ABOUT L-R and is revered to acytonic

ASD: between atria

, VSD ventricle

, PDA: after birht

HIGHELIGHT prognosiss: pulmonary arteiral hypertension!!! important

R-L are refered to cynotic
· Left-to-right shunts:  Are not initially associated with cyanosis 

· Can result in 

· Progressive pulmonary hypertension 

· Right ventricular overload with hypertrophy 

· Shunts associated with increased pulmonary blood flow

· ASD

· Shunts associated with both increased pulmonary blood flow and pressure 

· VSD

· PDA

· Prolonged pulmonary arterial vasoconstriction stimulates the development of irreversible obstructive intimal lesions. 

· Consequently the pressure on the right side of the heart can rise to exceed that on the left, eventually reversing the shunt to right-to-left and creating what is called late cyanotic congenital heart disease or Eisenmenger’s syndrome
· Clinical findings frequently associated with severe, long-standing cyanosis include

· Clubbing (hypertrophic osteoarthropathy) 

· Polycythemia

· Cerebral thrombosis 

· Obstructive congenital heart disease: obstructions to flow because of abnormal narrowings of chambers, valves, or blood vessels. 

· Prime examples are 

· stenoses (partial narrowings) 

· atresias (complete obstructions) 

· Left-To-Right Shunts–Late Cyanosis

· Atrial Septal Defect 

· Ventricular Septal Defect ( most common
· Patent Ductus Arteriosus 

· Atrioventricular Septal Defect 

· !!! Eamxpales!!

· VSD most ocmmon as well as tertraoly of palloar
Don’t worry about primum or senducn defects

Atrial Septal Defect

· The three major types of ASD are classified according 

to their location in the septum as

· Secundum (commonest-90%)

· Primum

· Sinus venosus

· Types of ASDs

· 1. Secundum

· 2. Primum

· 3. Sinus Venosus

· 4. Coronary Sinus

· ASDs result in a left-to-right shunt

· Pulmonary vascular resistance < systemic vascular resistance 

· Compliance (distensibility) of the right ventricle > left. 

· ASDs are well tolerated if small (< 1 cm diameter) 

· Even larger defects do not usually constitute serious problems during the first decades of life, when the flow is from left-to-right. 

· An isolated large ASD usually does not become symptomatic in a patient before 30 years of age, whereas a small ASD is virtually always asymptomatic. 

· The objectives of surgical closure of an ASD are

· Reversal of the hemodynamic abnormalities 

· Prevention of complications

· Heart failure

· Paradoxic embolization

· Irreversible pulmonary vascular disease

· Mortality is low, and postoperative survival is comparable to that of a normal population.

· All left to right: you can eventually se ea reversal of shutn: aka Eisengmebers complex:  

· Ventricular Septal Defect

· Abnormal opening in the ventricular septum that allows free communication between right and left ventricles 

·  is the most common congenital cardiac anomaly

· Commonly in the region of membranous septum

· The functional significance of a VSD depends on

· Size of the defect 

· Presence or absence of pulmonary stenosis

· These determine pulmonary vascular pressure and resistance. 

· Small defects 

· < 0.5 cm in diameter

· Are known as Roger’s disease

· Most are muscular. 

· About 50% close spontaneously, and the remainder are generally well tolerated for years. 

· They induce a loud murmur, however, heard throughout systole

· Large defects 

· Usually membranous or infundibular

· Generally remain patent and permit a significant left-to-right flow.

· Right ventricular hypertrophy and pulmonary hypertension are present from birth. 

· Over time, irreversible pulmonary vascular disease develops in all patients with large unoperated VSDs, leading to shunt reversal, cyanosis, clubbing, and polycythemia.

· Surgical closure of incidental VSDs is generally not attempted during infancy, in hope of spontaneous closure. 

· Correction, however, is indicated in older children with large defects, before pulmonary hypertension and obstructive pulmonary vascular disease develops and renders the lesion inoperable.

· Patent Ductus Arteriosus

### PDA shunts blood between pullaron in baby: and this has to close off and if it doesn’t it known as PDA  ??? 2$##$ 

Sometimes PDA is usufaly to have i.e. tetraology of fallow or transposition of great artiers: so they test on you that!!!

So babies born and surfering so there has to be a shunt from PDA and it can be LIFE SAVING in certain situations
Ductus arteriosus is a normal aortopulmonary vascular channel during intrauterine life 

· After birth, with left-to-right flow, the increased levels of oxygen and changes in prostaglandin metabolism stimulate ductal muscular contraction, and in a full-term infant, the ductus usually closes functionally within the first day or two of life. 

· PDA results when it remains open after birth.

· The ductus may remain patent 

· In premature infants 

· In infants with respiratory distress syndrome at birth 

· Most often PDA does not produce functional difficulties at birth. 

· A narrow ductus may have no effect on growth and development during childhood. 

· Its existence can generally be detected by a continuous harsh murmur, described as “machinery-like.” Often accompanied by a systolic thrill. 

· Because the shunt is at first left-to-right, there is no cyanosis. 

· Obstructive pulmonary vascular disease eventually ensues, however, with ultimate reversal of flow and all its associated consequences, including cyanosis, clubbing, polycythemia, and right ventricular failure. 

·  At this point, the lesion becomes inoperable.

· PDA should be closed as early in life as is feasible:

· Operative closure

· Pharmacologic closure 

· Indomethacin to suppress vasodilatory prostaglandin E synthesis

· Preservation of ductal patency (by administering prostaglandin E) assumes great importance in the survival of infants with various forms of congenital heart disease with obstructed pulmonary or systemic blood flow, such as pulmonary or aortic valve atresia, or TGA. 

· Ironically the ductus may be either life-threatening or life-saving

Atrioventricular Septal Defect

· AV septal defects result from abnormal development of the embryologic AV canal: 

· Superior and inferior endocardial cushions fail to fuse adequately

· Results in incomplete closure of the AV septum 

· Inadequate formation of the septal tricuspid and anterior mitral leaflets. 

· The two most common combinations are:

· Partial AV septal defect (primum ASD+cleft anterior mitral leaflet)

· Complete AV septal defect (large combined AV septal defect+large common AV valve defect–essentially a hole in the center of the heart). 

· More than one-third of all patients with the complete AV septal defect have Down syndrome. 

· Surgical repair is possible.

· Right-To-Left Shunts–Early Cyanosis

· Tetralogy of Fallot 

· Transposition of Great Arteries 

· Truncus Arteriosus 

· Tricuspid Atresia 

· Total Anomalous Pulmonary Venous Connection 

Tetralogy of Fallot
· The four features of Fallot’s tetralogy, the most common form of cyanotic congenital heart disease, are 

· VSD

· Obstruction to the right ventricular outflow tract (subpulmonary stenosis)

· Aorta that overrides the VSD

· Right ventricular hypertrophy 

· The clinical consequences of tetralogy of Fallot depend primarily on the severity of subpulmonary stenosis.

· Heart is ‘boot-shaped’ ( xray of infant
· Complete surgical repair is possible for classic tetralogy but is more complicated for patients with pulmonary atresia and dilated bronchial arteries.

Obstructive Congenital Anomalies

· Coarctation of Aorta 

· Pulmonary Stenosis or Atresia with Intact Ventricular Septum 

· Aortic Stenosis and Atresia 

Coarctation of Aorta
Pt’S WITH TURNOERS!! And has narrong of consrtiriotn: differntial color and upepr limb and colator start to comb aroudn wth rib ntoching and itnravmmamilar artiers enlarge and this is a women with turners: webbed neck and streaked ovaries:!!! High incidence of coartation amongst turners!!

ASD

Coaratation of aorta

PDA
mitrasl stenosis

Enverythgina bout MI

Atrial mysxoma:
· Coarctation (narrowing, constriction) of the aorta is common.

· Males > females

· Females with Turner’s syndrome frequently have a coarctation. 

· Two classic forms have been described: 

· “infantile” form with tubular hypoplasia of the aortic arch proximal to a patent ductus

· “adult” postductal form in which there is a discrete ridge-like infolding of the aorta, just opposite the closed ductus arteriosus (ligamentum arteriosum) 

· Clinical manifestations depend almost entirely on the severity of the narrowing and the patency of the ductus arteriosus. 

· Is accompanied by a bicuspid aortic valve in 50% of cases 

· Preductal coarctation usually leads to manifestations early in life/ may cause signs and symptoms immediately after birth. 

· With postductal coarctation 

· Most of the children are asymptomatic
· There is hypertension in the upper extremities
· weak pulses and a lower blood pressure in the lower extremities, 

· associated arterial insufficiency (i.e., claudication and coldness). 

· Development of collateral circulation between the precoarctation arterial branches and the postcoarctation arteries. 

· Thus the intercostal and internal mammary arteries may become enlarged and may cause radiographically visible erosions (“notching”) of the undersurfaces of the ribs.

· With all significant caorctations:

· Pansystolic murmurs + thrill at times

· Cardiomegaly owing to left ventricular hypertrophy. 

· With uncomplicated coarctation, surgical resection and end-to-end anastomosis/replacement of the affected aortic segment by a prosthetic graft yields excellent results. 

· Untreated, the mean duration of life is about 40 years, and deaths are usually caused by CHF, intracranial hemorrhage, infective aortitis at the point of narrowing, and rupture or dissection of the precoarctation aorta related to the hypertension and degenerative structural changes in the aortic wall.

· TRANSPOSITION OF THE GREAT VESSELS 

· Inversion of the aorta + pulmonary arteries 

·  risk are infants of diabetic mothers 

· Clinically: Cyanosis + RVH 

· Must have mixing of blood to survive 

· Prognosis is poor (without surgery) 

· TRUNCUS ARTERIOSIS 

· No septum between aorta + pulmonary artery → common trunk 

· Clinically: Early cyanosis and CHF 

· Prognosis is poor (without surgery) 

· TRICUSPID ATRESIA 

· No communication between R. atrium + R. ventricle 

· Associated with R. ventricular hypoplasia + an ASD 

Prognosis is poor (without surgery) 
Wide splitting or fixed splitting?  Dx: ASD

Reversal of shunt?  Dx: VSD

Feamele: increase estrogen, pregnant women: enlarged capillary, cirrhosis of liver, prominent in light coloured skin? Spider nevi: Dx: cavernous hemangioma

Diseases of the Respiratory System

Normal Lung

· The cardinal function of lungs is exchange of gases between inspired air and blood 

· Right lung has three lobes

· Left lung has two lobes

· Main Rt & Lt bronchi divide dichotomously 

· Accompanying the branching airways is the double arterial supply to the lungs -  pulmonary and bronchial arteries

· Bronchi 

· Bronchioles-lack cartilage and submucosal glands within their walls. 

· Terminal bronchioles are < 2 mm diameter 

· Acinus (terminal respiratory unit)

· Is approximately spherical in shape 

· Has a diameter of ~ 7 mm 

· Is the site of gas exchange. 

· Is composed of respiratory bronchioles 

· These proceed into the alveolar ducts

· Immediately branch and empty into the alveolar sacs–the blind ends of the respiratory passages 

· A cluster of three to five terminal bronchioles, each with its appended acini, is usually referred to as the pulmonary lobule

A.




B.




C.
A. Normal Lung gross pathology

B. CXR Normal
C. Normal Gross Histology of alveoli
D. Close up histo of normal alveolar wall and 

capillary beds. Type I and II pneumocytes







D.

Respiratory Epithelium

· The vocal cords are covered by stratified squamous epithelium

· The entire respiratory tree is lined by pseudo-stratified, tall, columnar, ciliated epithelial cells mixed with mucus-secreting goblet cells.

Structure of the Alveolar Wall
· Capillary endothelium

· Basement membrane and surrounding

 interstitial tissue separating endothelial

 cells from alveolar epithelial cells. 

· Alveolar epithelium a continuous layer of two cell types:
· Type I pneumocytes
· Flattened, plate-like pavement 

· Cover 95% of the alveolar surface 

· Type II pneumocytes

· Rounded in shape

· Are the source of pulmonary surfactant

· Are involved in the repair of alveolar epithelium after destruction of type I cells. 

· Loosely attached to the epithelial cells or lying free within the alveolar spaces are the alveolar macrophages

· The alveolar walls are not solid but are perforated by numerous pores of Kohn, which permit the passage of bacteria and exudate between adjacent alveoli

Congenital Anomalies

· Agenesis/hypoplasia of lung/lobe

· Tracheal and bronchial anomalies

· Vascular anomalies

· Congenital cysts

· Intralobar and extrapulmonary lobar sequestrations

Congenital cysts

· Bronchogenic cysts may occur anywhere in the lungs 

· single/multiple 

· from microscopic size > 5 cm in diameter. 

· Usually found adjacent to bronchi or bronchioles 

· Are lined by bronchial-type epithelium 

· Are usually filled with mucinous secretions or with air 

· Complications include 

· Infection of the secretions

· Suppuration 

· Lung abscess 

· Rupture into bronchi 

· Hemorrhage 

· Hemoptysis 

· Rupture into the pleural cavity

· Pneumothorax 

· Interstitial emphysema

Bronchopulmonary sequestration

· Refers to the presence of lobes/segments of lung tissue without a normal connection to the airway system. 

· Blood supply to the sequestered area arises not from the pulmonary arteries but from the aorta or its branches

Intralobar sequestrations 

· Found within the lung substance 

· Associated with recurrent localized infection or bronchiectasis.

Extralobar sequestrations 

· External to the lung 

· May be found anywhere in the thorax or mediastinum

· Found most commonly in infants as abnormal mass lesions

· May be associated with other congenital anomalies

Atelectasis
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Refers either to incomplete expansion of the lungs or to the collapse of previously inflated lung substance producing areas of relatively airless pulmonary parenchyma

· Reduced oxygenation and predisposes to infection

· Acquired atelectasis divided into 

· obstructive (or absorptive), 

· compressive, and 

· patchy atelectasis

Types ofAtelectasis

Absorpiation atelectasis is important

Don’t worry about pulmonary edema
Obstructive atelectasis
t.q.:  Child inhaled peanut: affects?  R. lower lobe posterior segment (since bronchi is straight): lying down

sitting down: super segment of R lower lobe
Features:

· Complete airway obstruction

· Absorption of the trapped oxygen 

· No impairment of blood flow through the affected

 alveolar walls

· Mediastinal shift toward the atelectatic lung may occur

Causes: 

· Excessive secretions/exudates within smaller bronchi

· Bronchial asthma

· Chronic bronchitis

· Bronchiectasis

· Postoperative states

· Aspiration of foreign bodies

Compressive atelectasis
· Occurs when pleural cavity is partially/completely filled by fluid exudate, tumor, blood, or air (pneumothorax) 

· Is most commonly encountered in patients in 

· Cardiac failure who develop pleural fluid 

· Neoplastic effusions within the pleural cavities

· Abnormal elevation of the diaphragm produces basal atelectasis

· peritonitis 

· subdiaphragmatic abscesses 

· in seriously ill postoperative patients

· Mediastinal shift is away from the affected lung

Patchy Atelectasis

· Develops when there is loss of pulmonary surfactant-neonatal respiratory distress syndrome

· Because the collapsed lung parenchyma can be re-expanded, atelectasis is a reversible disorder. 

· However, atelectatic parenchyma is prone to developing superimposed infections.
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Pulmonary Edema

· Pulmonary edema can result from

· Hemodynamic disturbances 

· Direct increases in capillary permeability 

owing to microvascular injury

     Causes of Pulmonary Edema

Hemodynamic Pulmonary Edema

· The most common hemodynamic mechanism of pulmonary edema - Increased hydrostatic pressure as occurs in left-sided congestive heart failure. 

Grossly: 

· Heavy, wet lungs

· Brown induration in long standing cases due to fibrosis and thickening

Histologically: 

· Alveolar capillaries engorged 

· Intra-alveolar granular pink precipitate is seen

· Alveolar microhemorrhages

· Hemosiderin-laden macrophages (heart failure cells) may be present. 

· These changes not only impair normal respiratory function but also predispose to infection.

                 Pulmonary Edema



               Edema w/ Heart Failure Cells

Edema due to Microvascular Injury

· Injury to the capillaries of the alveolar septa 

· Pulmonary capillary hydrostatic pressure is usually not elevated

· Hemodynamic factors play a secondary role 

· Vascular endothelial injury / damage to alveolar epithelial cells (with secondary microvascular injury) -> leakage of fluids+proteins into interstitial space and alveoli-> Edema

· When localized, manifestations of infection predominate.

· When diffuse, alveolar edema contributes to the serious and often fatal condition, the adult respiratory distress syndrome (ARDS)

ARDS: is a backgraoudn diagnosis: i.e.e 2$#$

ARDS and you will recuirt a lot of neturophils in the lung and this will break down respitaroy membrane and this mediates the damage and youw ill see ARDS and the 

The membrane starts to seal off and try to prevent off thickening and haylin membrane : HALL MARK
Make sure you know ARDS: surfactant: destruction

Surfact deificney: lung immaturaity and surfactant collapse lung and you get atelectasiss: an dhwen you gOXGEN!! A baby: a lot of oxygen: over a period of time, can devleop free radical and this can add up to on going damage: and it become hayliznized and you get BRONCHOPOLUMARONY DYSPLASIA!!! ANSWER
Adult Respiratory Distress Syndrome
· ARDS also known as adult respiratory failure, shock lung, diffuse alveolar damage  (DAD) 

· Characterized clinically by the 

· rapid onset of life-threatening respiratory insufficiency

· cyanosis

· severe arterial hypoxemia refractory to oxygen therapy

· progression to extrapulmonary multisystem organ failure 

· Hyaline membrane is a characteristic histologic feature of ARDS 

Morphology

· In the acute edematous stage lungs exhibit congestion, interstitial and intra-alveolar edema, and inflammation. 

· In addition to the congestion, and edema, there is fibrin deposition.

· The alveolar walls become lined with waxy hyaline membranes 

· Alveolar hyaline membranes consist of fibrin-rich edema fluid mixed with the cytoplasmic and lipid remnants of necrotic epithelial cells. 

· Type II epithelial cells undergo proliferation in an attempt to regenerate the alveolar lining

· Resolution is unusual; more commonly, there is organization of the fibrin exudate, with resultant intra-alveolar fibrosis. 

· Marked thickening of the alveolar septa ensues, caused by proliferation of interstitial cells and deposition of collagen. 

Adult Respiratory Distress Syndrome

· Alveoli collapsed / distended

· Dense proteinaceous debris, desquamated cells and hyaline membrane

Pulmonary Embolism, Hemorrhage, and Infarction

· Consequences of embolic occlusion of the pulmonary arteries depend on 

· the size of the embolic mass and 

· the general state of the circulation 

· Large emboli may impact in 

· Main pulmonary artery 

· Its major branches

· Lodge at the bifurcation as a saddle embolus 

· Resultant sudden death due to the blockage of blood flow through the lungs.

· Smaller emboli 

· Reach into the more peripheral vessels 

· May or may not cause infarction

· Only about 10% of emboli actually cause infarction.

· Reason: Patients with adequate cardiovascular function, bronchial artery supply sustains the lung parenchyma despite obstruction to pulmonary arterial system. 

· Under these circumstances, hemorrhages may occur, but no infarction of the underlying lung parenchyma. 

· There is preservation of the pulmonary alveolar architecture in hemorrhage

· PE causes infarction only if circulation is already inadequate - patients with heart or lung disease 

· For this reason, pulmonary infarcts tend to be uncommon in the young. 

· About 75% of all infarcts affect lower lobes

Size: From barely visible lesions to an entire lobe

Characteristic: Extend to the periphery of the lung substance as a wedge with the apex pointing toward the hilus of the lung

· The pulmonary infarct is classically hemorrhagic and appears as a raised, red-blue area in the early stages 

Histologically: Diagnostic feature of acute pulmonary infarction is:

· Ischemic necrosis of the lung substance within the area of hemorrhage affecting the alveolar walls, bronchioles, and vessels. 

Septic infarcts: If the infarct is caused by an infected embolus, the infarct is modified by a more intense neutrophilic exudation and more intense inflammatory reaction. 

Arterial blood gas exchange T.Q.
Obstructive:  Decrease PO2 and increase PCO2, acidosis 

Restrictive:  Decrease PO2 and decrease PCO2 ( alkalosis, since diffusion problem: cyanosis
Obstructive Vs Restrictive Pulmonary Disease

· Classification of diffuse pulmonary diseases into two categories: 

Obstructive disease: 

· Increase in resistance to air flow owing to partial/complete obstruction

Restrictive disease: 

· Reduced expansion of lung parenchyma with decreased total lung capacity.

KNOW THIS

!!! Obstuve vs resptricive  KNOW EVERYTHIGN about emphysmeia and chornic 

Emphsyemis: destry walls and elastic recoill and you cannot breath out and it is grouped out as obstruvie airway: pathogensis of emphysemsi: protease and antiportease mehcniasm

Protease: activated by neutrofphis

Antityrpsin: so smoker can recurit a lto of neturophisl and smloking can destroy and net effect is destruction of elastin tissue: 

Chronic bornichitis is a clincial diagnosis:

Osburicfe air ways disease

Alpha 1 is a panacinar of emphysmea

Chronic bornicis: no problem with compliance and can inflate lung, but problem with expeiratory phase

Restricfve : 
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Know this chart: 

Obstructive Disorders

· The major obstructive disorders 

· Emphysema

· Chronic bronchitis

· Bronchiectasis

· Asthma.

· Pulmonary function tests: 

· Increased pulmonary resistance 

· Limitation of maximal expiratory air flow rates during forced expiration

· Anatomic airway narrowing (asthma) 

· Loss of elastic recoil of the lung (emphysema)

Restrictive Diseases 

· Identified by a reduced total lung capacity 

· Occurs in two general conditions:

· Chest wall disorders in the presence of normal lungs

· Poliomyelitis

· Severe obesity

· Pleural diseases

· Kyphoscoliosis

· Interstitial and infiltrative diseases 

· Acute

· Adult respiratory distress syndrome 

· Chronic

· Dust diseases or Pneumoconioses

Emphysema
· Emphysema is a condition of the lung characterized by:

· Abnormal permanent enlargement of the airspaces 

· distal to the terminal bronchiole

· accompanied by destruction of their walls

· without obvious fibrosis 

· In contrast, the enlargement of airspaces unaccompanied by destruction is termed overinflation, for example, the distention of airspaces in the opposite lung following unilateral pneumonectomy

· Dilated air spaces in emphysema

Types of Emphysema

· Centriacinar

· Panacinar
· Paraseptal

· Irregular

### know centracina and panacine

Panacina: alpha antitrypsin deficiency
Centriacinar (Centrilobular) Emphysema

· The central or proximal parts of the acini

 (formed by respiratory bronchioles) are 

affected whereas distal alveoli are spared 

· Both emphysematous and normal airspaces

 exist within the same acinus and lobule. 

· The lesions are more common in the upper lobes, particularly in the apical segments. 

· The walls of the emphysematous spaces often contain large amounts of black pigment

Panacinar Emphysema
· The acini are uniformly enlarged from 

the level of the respiratory bronchiole to the 

terminal blind alveoli 

· Tends to occur more commonly 

· in the lower zones

· in the anterior margins of the lung

· Is associated with alpha1-antitrypsin deficiency 

Paraseptal (Distal Acinar) Emphysema

· Proximal portion of the acinus is normal,

 but the distal part is dominantly involved. 

· The emphysema is more striking 

· Adjacent to the pleura 

· Along the lobular connective tissue septa

· At the margins of the lobules

· Characteristic finding is multiple, continuous, enlarged 

airspaces <0.5 mm to >2 cm diameter sometimes forming cyst-like structures 

· Probably responsible for spontaneous pneumothorax in young adults.

Paraseptal (Distal Acinar) Emphysema                   Large emphysematous bullae with
 subpleural blebs

Irregular Emphysema

· Irregular emphysema, so named because the acinus is irregularly involved

· Is almost invariably associated with scarring from a healed inflammatory process. 

· In most instances, these foci of irregular emphysema are asymptomatic

Emphysema-Pathogenesis

Smoking an dproetase antiprotease theory
· There is a clear-cut association between heavy cigarette smoking and emphysema

· The most severe type occurs in males who smoke heavily

· The most plausible hypothesis to account for the destruction of alveolar walls is the protease-antiprotease mechanism
· The protease-antiprotease hypothesis explains the deleterious effect of cigarette smoking because both increased elastase availability and decreased antielastase activity occur in smokers

· Smokers have greater numbers of neutrophils and macrophages in their alveoli
· Smoking stimulates release of elastase from neutrophils

· Smoking enhances elastolytic protease(s) activity in macrophages
· Oxidants in cigarette smoke and oxygen free radicals secreted by neutrophils inhibit a1-AT and thus decrease net antielastase activity in smokers.

· It is thus postulated that impaction of smoke particles in the small bronchi and bronchioles, with the resultant influx of neutrophils and macrophages, and increased elastase and decreased a1-AT activity, causes the centriacinar emphysema seen in smokers.

Chronic Bronchitis
Need productive coug for 3 motnsh for 2 consectuvei eyars!!!

The pathogenesis behidn chronci bornictis is smokign and the 2nd is superiposed infeciton and is a gon ogng gin

Goblets cell hyper tropy hyperpalsia and obsectruct aiwayasna dyoucget super ifnections
· Definition of chronic bronchitis is a clinical one–chronic bronchitis is present in any patient who has persistent cough with sputum production for at least 3 months in at least 2 consecutive years

· Simple chronic bronchitis: Patients have productive cough but no physiologic evidence of airflow obstruction. 

· Chronic asthmatic bronchitis: Some individuals may demonstrate hyper-reactive airways with intermittent bronchospasm and wheezing

· Obstructive chronic bronchitis: Heavy smokers develop chronic airflow obstruction usually with evidence of associated emphysema

Morphology

· Grossly: Hyperemia, swelling, and bogginess of the mucous membranes, frequently accompanied by excessive mucinous to mucopurulent secretions layering the epithelial surfaces. 

· Histologically: Characteristic feature is enlargement of the mucus-secreting glands of the trachea and bronchi. 

· Reid index (normally <0.4) is increased in chronic bronchitis 

· Ratio of the thickness of the mucous gland layer to the thickness of the wall between the epithelium and the cartilage 

See the Reid index: increase in gland sn mucus produdction and 

· There is marked narrowing of bronchioles caused by goblet cell metaplasia, mucous plugging, inflammation, and fibrosis
· In the most severe cases there may

 be obliteration of lumina (bronchiolitis 

obliterans)

Pathogenesis

· Two sets of factors are important in the genesis of chronic bronchitis: 

· Chronic irritation by inhaled substances

· Microbiologic infections

· Both sexes and all ages may be affected

· Is most frequent in middle-aged men especially cigarette smoking 

· Is four to ten times more common in heavy smokers irrespective of age, sex, occupation, and place of dwelling

· The hallmark and earliest feature of chronic bronchitis is 

· hypersecretion of mucus in the large airways

· associated hypertrophy of the submucosal glands in the trachea and bronchi

· As chronic bronchitis persists, there is also a marked increase in goblet cells of small airways–small bronchi and bronchioles–leading to excessive mucus production that contributes to airway obstruction. 

· Both the submucosal gland hypertrophy and the increase in goblet cells are caused by tobacco smoke or other pollutants (e.g., sulfur dioxide, nitrogen dioxide

· Smoking and other irritants also cause bronchiolitis, also known as small airway disease. 

· The role of infection appears to be secondary. 

· It is not responsible for the initiation of chronic bronchitis but is probably significant in maintaining it and may be critical in producing acute exacerbations. 

· Cigarette smoke predisposes to infection 

· Interfering with ciliary action of the respiratory epithelium

· Causing direct damage to airway epithelium

· Inhibiting the ability of bronchial and alveolar leukocytes to clear bacteria

· Viral infections can also cause exacerbations of chronic bronchitis

Clinical Features

· Persistent cough productive of copious sputum

· Eventually dyspnea on exertion

· With the passage of time, and usually with continued smoking, other elements of COPD may appear, including hypercapnia, hypoxemia, and mild cyanosis. 

· Long-standing severe chronic bronchitis commonly leads to cor pulmonale with cardiac failure. 

Blue Bloater: predominant bronchitis
Pink puffer: predominant emphysema
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Bronchial Asthma
· It is a disease characterized by hyper-reactive airways, leading to episodic, reversible bronchoconstriction, owing to increased responsiveness of the tracheobronchial tree to various stimuli

· Asthma is divided into two basic types–

· Extrinsic (allergic, reagin-mediated, atopic) 

· Intrinsic (idiosyncratic)

Hypetreaive

Antigens can be dust to danfder to anytign

Senstivedz: IgE are produced ad now sit on mast cells and IGE will cross link and will result in granulation and histamine and is a potent bronchoconstrictor: and apsrin gis induced and apsirnin with cyclohogienase and via leukroeintr biosytneshsis

In a child: exercised induced asthma
Extrinsic asthma
· Is initiated by a type I hypersensitivity reaction induced by exposure to an extrinsic antigen

· Subtypes include :

· Atopic (allergic) asthma

· Occupational asthma

· Allergic bronchopulmonary aspergillosis

· bronchial colonization with Aspergillus organisms followed by development of IgE antibodies
Intrinsic asthma

· Is initiated by diverse, nonimmune mechanisms

· These could be

· Aspirin

· Pulmonary infections especially viral

· Cold

· Inhaled irritants (pollutants such as sulfur dioxide)

· Stress

· Exercise 

[image: image41.png]Gross Sequence of Changes

Survival Time [Predominant Finding
0-18hrs [No gross change

1824 Vague pallor and softening

17 days [Yellow pallor

7-14 days Central pallor with a red border
Months White, firm scar





Bronchial Asthma: Morphology
Grossly: 

· Lungs are overdistended because of overinflation

· There may be small areas of atelectasis. 

· Occlusion of bronchi and bronchioles by thick, tenacious mucous plugs. 

Histologically:

· Mucous plugs contain whorls of shed epithelium, which give rise to the well-known Curschmann’s spirals. 

· Numerous eosinophils and Charcot-Leyden crystals are present

· These are collections of crystalloid made up of eosinophil membrane protein. 

· Basement membrane thickening of bronchial epithelium

· Edema and an inflammatory infiltrate in the bronchial walls, with a prominence of eosinophils

· Increase in size of the submucosal glands

· Hypertrophy of the bronchial wall muscle

Increased mucous polugs and couged up:

Chrustang spirals!! On vignet

And esoniphils and see chorcat-leyden cristalwhich are esonphils
Bronchiectasis
Know everthgin about this

Chronic necrotizing infecitno of bronchi and bonrchiols and dilation of airawasy

Chest xray: vascualr are out in pleura: and they coug up fowel semlling sputum

And asoscatoi with CF!! Cystic fibrosis

And you have cystus invertus (rogans swhicted to oppostite side associated with bornchiactasiss
Foul smelling
· Bronchiectasis is a chronic necrotizing infection of the bronchi and bronchioles leading to or associated with abnormal dilation of these airways

· These dilations may produce 

· Tube-like enlargements (cylindroid bronchiectasis) 

· Fusiform 

· sharply saccular distention (saccular bronchiectasis)

· Clinical manifestations:

· Cough

· Fever

· Expectoration of copious amounts of foul-smelling, purulent sputum. 

Causes of Bronchiectasis

· Bronchial obstruction:

· Tumor

· Foreign bodies

· Mucous impaction (localized to the obstructed lung segment) 

· Diffuse obstructive airway diseases 

· Atopic asthma 

· Chronic bronchitis

· Congenital / hereditary conditions: 

· Cystic fibrosis 

· Intralobar sequestration of the lung 

· Immunodeficiency states

· Immotile cilia and Kartagener’s syndromes
· Necrotizing pneumonia:

· tubercle bacillus 

· staphylococci 

· mixed infections.

Etiology and Pathogenesis

· Obstruction and infection are necessary for the development of full-fledged lesions 

· After bronchial obstruction (e.g., by tumors or foreign bodies), air resorbed -> atelectasis

· These changes are reversible

· However, the changes become irreversible 

· if the obstruction persists

· if there is added infection 

· it produces bronchial wall inflammation, weakening and further dilation

· causes endobronchial obliteration with atelectasis distal to the obliteration and subsequent bronchiectasis around atelectatic areas

· Cystic fibrosis there is squamous metaplasia of the normal respiratory epithelium with impairment of normal mucociliary action, infection, necrosis of the bronchial and bronchiolar walls, and subsequent bronchiectasis

· Kartagener’s syndrome 

· Bronchiectasis

· Sinusitis

· situs inversus

· Defect in ciliary motility, associated with structural abnormalities of cilia, most commonly absent or irregular dynein arms –the structures on the microtubular doublets of cilia that are responsible for the generation of ciliary movement. 

· Males with this condition tend to be infertile, owing to ineffective mobility of the sperm tail. 

· The syndrome is inherited as an autosomal recessive trait
Clinical Course

· Bronchiectasis causes severe, persistent cough

· Expectoration of foul-smelling, sometimes bloody sputum

· Dyspnea and orthopnea in severe cases. 

· Obstructive ventilatory insufficiency can lead to marked dyspnea and cyanosis. 

· Cor pulmonale, metastatic brain abscesses, and amyloidosis are less frequent complications of bronchiectasis.

Pulmonary Infections
Penumonia: know everything: parenchma

Goes throug 4 stage:

Greay, 

Red, 

Resolution

Most penumonia communict aquiced are caued by strepth pneumonia (gram postive and is diplocicc grows in paris: catalaze negative)  and strep is bi in soluble an doptochin senstive and 90% is community acquired: organisms< keblesia: psueudnomanis
Predisosping: coug reflex: can allow sto go to base of lugn
· The normal lung is free from bacteria. 

· Nasal clearance

· Tracheobronchial clearance - mucociliary action

· Alveolar clearance-phagocytosed by alveolar macrophages

· Pneumonia can result whenever 

· the defense mechanisms are impaired

· the resistance of the host in general is lowered

· Factors affecting resistance in general include 

· chronic diseases

· immunologic deficiency

· treatment with immunosuppressive agents

· Leukopenia

· unusually virulent infections.

· The clearing mechanisms can be interfered with by many factors, such as the following:

· Loss or suppression of the cough reflex - coma, anesthesia, neuromuscular disorders, drugs, or chest pain

· Injury to the mucociliary apparatus, 

· by either impairment of ciliary function / destruction of ciliated epithelium

· cigarette smoke, inhalation of hot or corrosive gases, viral diseases

· genetic disturbances - immotile cilia syndrome

· Interference with the phagocytic or bactericidal action of alveolar macrophages, by alcohol, tobacco smoke, anoxia, or oxygen intoxication.

· Pulmonary congestion and edema.

· Accumulation of secretions 

· Cystic fibrosis 

· Bronchial obstruction.

t.q:
community acquired: strep, kleb, hem, m. cattern

Nosocomial: pseudomonas, staph aureaus

Aspiration pneumonia: GI content = acid

oral content = anaerobic

Immuno Compromised:  P. Carcinii
Bacterial Pneumonia
· Bacterial invasion of the lung parenchyma evokes exudative solidification (consolidation) of the pulmonary tissue known as bacterial pneumonia. 

· Classification may be made according to 

· Etiologic agent (e.g., pneumococcal or staphylococcal pneumonia), 

· Nature of the host reaction (e.g., suppurative, fibrinous), or 

· Gross anatomic distribution of the disease (lobular bronchopneumonia vs. lobar pneumonia)

Bronchopneumonia
· The dominant characteristic is patchy consolidation of the lung

· It represents an extension of a pre-existing bronchitis or bronchiolitis. 

· It is an extremely common disease that tends to occur in the more vulnerable two extremes of life–infancy and old age. 

Congestion: arteires are congested: and you see erthrycotyes: and alvoearl sacs are full fo neutrohpils and you get productive sputum, chills and fever
Consoliation: physical findings: dull and you hear diminished breath sounds
Lobar pneumonia
· It is an acute bacterial infection of a large portion of a lobe or of an entire lobe 

· Classic lobar pneumonia is now infrequent owing to the effectiveness with which antibiotics abort these infections and prevent the development of full-blown lobar consolidation.

· Identification of the causative agent and determination of the extent of disease.

Bacterial Pneumoniae: Etiology
· For bronchopneumonia, the common agents are staphylococci, streptococci, pneumococci, Haemophilus influenzae, Pseudomonas aeruginosa, and the coliform bacteria

· Virtually any lung pathogen may also produce this pattern. 

· In the case of lobar pneumonia, 90 to 95% are caused by pneumococci (Streptococcus pneumoniae). 

· Most common are types 1, 3, 7, and 2. 

· Type 3 causes a particularly virulent form of lobar pneumonia

Lobar pneumonia
· It is a widespread fibrinosuppurative consolidation of large areas and even whole lobes of the lung

· Four stages of the inflammatory response have classically been described:

· Congestion, the lung is heavy, boggy, and red. It is characterized by vascular engorgement, intra-alveolar fluid with few neutrophils, and often the presence of numerous bacteria. 

· Red hepatization, is characterized by massive confluent exudation with red cells (congestion) and neutrophils and fibrin filling the alveolar spaces On gross examination, the lobe now appears distinctly red, firm, and airless with a liver-like consistency, hence the term “hepatization.” 

· Gray hepatization progressive disintegration of red cells and the persistence of fibrinosuppurative exudate, giving the gross appearance of a grayish-brown, dry surface 

· Resolution the consolidated exudate within the alveolar spaces undergoes progressive enzymic digestion to produce a granular, semifluid debris that is resorbed, ingested by macrophages, or coughed up. 

· Pleural fibrinous reaction to the underlying inflammation, often present in the early stages if the consolidation extends to the surface (pleuritis), may similarly resolve. More often it undergoes organization, leaving fibrous thickening or permanent adhesions.

Stage of Red Hepatization



 LobarPneumonia- Gray Hepatization

· Congested septal capillaries

· Massive WBC exudation into alveolar space

· Fibrin nets not yet formed

Complications of pneumonia
· Tissue destruction and necrosis, causing Abscess formation (particularly common with type 3 pneumococci or Klebsiella infections)

· Spread of infection to the pleural cavity, causing the intrapleural fibrinosuppurative reaction known as empyema
· organization of the exudate, which may convert a portion of the lung into solid tissue 

· Bacteremic dissemination to the heart valves, pericardium, brain, kidneys, spleen, or joints, causing metastatic abscesses, endocarditis, meningitis, or suppurative arthritis.

· Organization of intra alveolar exudate streaming through the pores of Kohn

Organization of intra alveolar 
exudate streaming through
 the pores of Kohn

Diffuse Interstitial (Infiltrative, Restrictive) Diseases
Emphuysme, high yelild

Chornic borhchitns

Restricitve: non comlian lung: and biggest grou pis penumonconisuss
· A heterogeneous group of diseases characterized predominantly by Diffuse, chronic involvement of the pulmonary connective tissue, principally the most peripheral and delicate interstitium in the alveolar walls
· Account for ~15% of noninfectious diseases seen by pulmonary physicians

· Patients have dyspnea, tachypnea, and eventual cyanosis, without wheezing or other evidence of airway obstruction

· The classic physiologic features are :

· reduction in oxygen-diffusing capacity 

· reduction in lung volumes

· reduction in compliance 

· Chest radiographs show diffuse infiltration by small nodules, irregular lines, or “ground-glass” shadows, hence the term “infiltrative.” 

· Eventually, secondary pulmonary hypertension and right-sided heart failure with cor pulmonale may result. 

· In terms of frequency, the most common associations are: 

· Environmental diseases (24%)

· Sarcoidosis (20%)

· Idiopathic pulmonary fibrosis (15%)
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Collagen-vascular diseases (8%)

Pathogenesis of chronic

 pulmonary fibrosis

Pneumoconioses

Know all fo this pneumonconisou: asbestos: black lung carbon coal workers

Small esion: macules

Larer lesion: nodules 

And eventualy beocme s progressive massive fibrosis

Aspects of iunducstr

Asbestos: roofing

Silica: ship yard: plarided light

Furignosn bodies: asbeoster:  

Pleural palques and pleuar cancer are aka mesothelimoas:  asbestor in smoking: brhocjnihiso csmoking

Asbeoster ( mesothelima!!!
· “Pneumoconiosis” describes the non-neoplastic lung reaction induced by organic and inorganic particulate matter and chemical fumes + vapors

· The development is dependent on :

· The amount of dust retained in the lung and airways

· Size, shape and buoyancy of the particles

· Particle solubility and physiochemical reactivity

· Possible additional effects of other irritants (e.g., concomitant tobacco smoking).

Air-pollutant lung diseases
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Know eveyrthign abous sarcoidoiss: african femal yougn with bilatoer lymapthendoanty and uvual tract involved, uveititis, and and you will find noncaseeating granduloms, elevated levels of ACE and 1 alpha hydoralze
Pneumoconioses

· Coal Workers’ Pneumoconiosis – 

· Simple 

· Complicated (Progressive Massive Fibrosis) 

· Silicosis 

· Asbestos related diseases 

· Berylliosis 

Coal Workers’ Pneumoconiosis
· Three types :

· Asymptomatic anthracosis

· Simple coal workers’ pneumoconiosis (CWP)

· Complicated CWP, or progressive massive fibrosis (PMF) 

· Note: PMF is a generic term that applies to a confluent, fibrosing reaction in the lung that can be a complication of any pneumoconiosis, although it is most common in CWP and silicosis.

Anthracosis

· Asymptomatic

· Pigment accumulates without a perceptible cellular reaction 

· Is the most innocuous coal-induced pulmonary lesion in coal miners

· Also seen in all urban dwellers + tobacco smokers. 

· Inhaled carbon pigment is engulfed by alveolar or interstitial macrophages > accumulate in the connective tissue along the lymphatics, including the pleural lymphatics/ in organized lymphoid tissue along the bronchi / in the lung hilus. 

Simple Coal Workers’ Pneumoconiosis
· Accumulations of macrophages occur with little to no pulmonary dysfunction 

· Is characterized by coal macules (1-2 mm in diameter) and the larger coal nodules. 

· The coal macule consists of carbon-laden macrophages. 

· The coal nodule also contains small amounts of a delicate network of collagen fibers. 

· The upper lobes and upper zones of the lower lobes are more heavily involved. 

Complicated CWP (PMF)
· Occurs on a background of simple CWP 

· Generally requires many years to develop

· Fibrosis is extensive and lung function is compromised 

· Characterized by intense black scars > 2 cm 

· Are usually multiple. 

· Microscopically lesions consist of :

· Dense collagen and pigment

· Center is often necrotic

PMF superimposed on CWP

Caplan’s syndrome
· Co-existence of rheumatoid arthritis with a pneumoconiosis 

· Leads to rapidly developing nodular pulmonary lesions

· Nodular lesions have central necrosis surrounded by fibroblasts, macrophages, and collagen. 

· This syndrome can also occur in asbestosis and silicosis.

Coal Workers’ Pneumoconiosis
Clinical Features

· Is usually a benign disease 

· Causes little decrement in lung function

· Only 10% develop PMF leading to :

· increasing pulmonary dysfunction

· pulmonary hypertension

· cor pulmonale

· Once PMF develops, it may become progressive even if further exposure to dust is prevented.

· Incidence of tuberculosis is increased in CWP 

Silicosis
· Caused by inhalation of crystalline silicon dioxide (silica)

· Is the most prevalent chronic occupational disease
· Usually presents after decades of exposure, as a slowly progressing, nodular, fibrosing pneumoconiosis. 

· Seen especially in sandblasters and many mine workers

· Silica occurs in both crystalline and amorphous forms, but crystalline forms (quartz) is much more fibrogenic

· Inhalation > particles interact with epithelial cells and macrophages > initiate injury + cause fibrosis

· Quartz when mixed with other minerals has a reduced fibrogenic effect eg Iron containing hematite ore

Silicosis - Morphology

Gross examination : 

· Early stages: Tiny, barely palpable, discrete pale to blackened (if coal dust is also present) nodules in the upper zones of the lungs.

· Later stages: 

· Nodules coalesce into hard collagenous scars 

· Intervening lung parenchyma may be compressed or overexpanded > honeycomb pattern may develop. 

· Fibrotic lesions may also occur in the hilar lymph nodes and pleura.

· If the disease continues to progress, expansion and coalescence of lesions produce PMF. 

· Upper lobe contracted into small dark mass

· Thickening of the pleura

A. Upper Lobe contracted to small dark mass w/ thickening of the pleura

B. Several coalescent, collagenous silicotic nodules

C. Silicosis- Birefringent crystal under polarized light.

D. Silicosis CXR

Silicosis:
Histological examination: 

· Nodular lesions consist of concentric layers of hyalinized collagen surrounded by a dense capsule of more condensed collagen

· Examination of the nodules by polarized microscopy reveals the birefringent silica particles.

· Several coalescent collagenous silicotic nodules


Asbestos Related Disorders

Occupational exposure to asbestos is linked to: 

· Localized fibrous plaques or, rarely, diffuse pleural fibrosis

· Pleural effusions

· Parenchymal interstitial fibrosis (asbestosis)

· Bronchogenic carcinoma

· Mesotheliomas

· laryngeal and perhaps other extrapulmonary neoplasms, including colon carcinomas

· Asbestosis is marked by diffuse pulmonary interstitial fibrosis. 

· These changes are indistinguishable from those resulting from other causes of diffuse interstitial fibrosis, except for the presence of asbestos bodies. 

· Asbestos bodies aka Ferruginous bodies appear as golden brown, fusiform or beaded rods with a translucent center and consist of asbestos fibers coated with an iron-containing proteinaceous material. 

· Asbestosis begins as fibrosis around respiratory bronchioles and alveolar ducts and extends to involve adjacent alveolar sacs and alveoli. 

· In contrast to CWP and silicosis, asbestosis begins in the lower lobes and subpleurally, but the middle and upper lobes of the lungs become affected as fibrosis progresses. 

· Pleural plaques

· Is the most common manifestation of asbestos exposure

· Are well-circumscribed plaques of dense collagen often containing calcium

· Develop most frequently on the anterior and posterolateral aspects of the parietal pleura and over the domes of the diaphragm. 

· Do not contain asbestos bodies

· Pleural effusions 

· Uncommon 

· Usually serous but may be bloody

· Diffuse visceral pleural fibrosis

· Rare

· Bind the lung to the thoracic cavity wall

t.q: dumbbell shaped
· Both bronchogenic carcinomas and mesotheliomas (pleural and peritoneal) develop in workers exposed to asbestos

· Concomitant cigarette smoking greatly increases the risk of bronchogenic carcinoma, but not that of mesothelioma. 

Asbestos Body


Plerual Plaqure


Pleural Plaque

Clinical Course

· Indistinguishable from those of any other diffuse interstitial lung disease 

· Dyspnea is usually the first manifestation

· Manifestations appear 10-20 years following first exposure 

· Accompanied by a cough associated with production of sputum

· Disease may remain static / progress to congestive heart failure, cor pulmonale, and death. 

· Chest films reveal irregular linear densities, particularly lower lobes

· Pleural plaques are usually asymptomatic

· Detected on radiographs as circumscribed densities

· Asbestosis complicated by lung or pleural cancer is associated with a particularly grim prognosis

Berylliosis
· Heavy exposure to airborne dusts or to fumes of metallic beryllium or its oxides, alloys, or salts may induce acute pneumonitis
· More protracted low-dose exposure may cause pulmonary and systemic granulomatous lesions that closely mimic sarcoidosis 

· Development of delayed hypersensitivity leads to the formation of noncaseating granulomas in the lungs and hilar nodes or, less commonly, in the spleen, liver, kidney, adrenals, and distant lymph nodes. 

· Pulmonary granulomas become progressively fibrotic > irregular, fine nodular densities detected on chest radiographs. 

· Hilar adenopathy is present in about half the cases.

· Chronic berylliosis manifestation many years after exposure

· Patient presents with dyspnea, cough, weight loss, and arthralgias. 

Sarcoidosis
· Is a disease of unknown cause 

· Females > Males 

· American blacks > Caucasians

· In Chinese and Southeast Asians, the disease is almost unknown

· Characterized by non-caseating granulomas in many tissues and organs 

· Therefore presents with many clinical patterns

· In decreasing order of frequency:

· Bilateral hilar lymphadenopathy / lung involvement visible on chest radiographs (90% of cases) 

· Eye lesions

· Skin lesions
Noncaseating bilateral, skin lesions, and uveiatl tract involved
Non-caseating Sarcoid granuloma

Sarcoidosis-Morphology

· The classic non-caseating granulomas has :

· Aggregates of tightly clustered epithelioid cells

· Often with giant cells 

· Langhans’ type

· Foreign-body type

· No central necrosis / caseation

· Two microscopic features found in ~ 60% of the granulomas :

Schaumann’s bodies: Laminated concretions composed of calcium and proteins

Asteroid bodies: Stellate inclusions enclosed within giant cells 

· Asteroid and Schaumann’s bodies also seen in other granulomatous diseases (e.g., berylliosis)

Sarcoidosis-Morphology

· Lungs are common sites of involvement.

Macroscopic:  

· Usually no demonstrable alteration

· At times 1-2 cm size nodules due to coalescence of granulomas

Histologic:

· Lesions distributed along the lymphatics around bronchi and blood vessels

· High frequency of granulomas in the bronchial submucosa - high diagnostic yield of bronchoscopic biopsies

· A strong tendency for lesions to heal > fibrosis and hyalinization >interstitial pulmonary fibrosis. 

· Pleural surfaces are sometimes involved

· Other involved areas include :

· Lymph node:

· Almost always involved

· Especially hilar and mediastinal nodes

· Are large, discrete and calcified at times

· Spleen

· Liver

· Bone marrow

· Roentgenographic changes can be identified in 20% of cases with systemic involvement. 

· Involve phalangeal bones of the hands and feet

· Small circumscribed “punched out” areas of bone resorption within the marrow cavity

· Skin lesions 

· In 30-50% of the cases. 

· discrete subcutaneous nodules

· Focal, slightly elevated, erythematous plaques

· Flat lesions that are slightly reddened and scaling resembling those of lupus erythematosus

· Lesions may also appear on the mucous membranes of the oral cavity, larynx, and upper respiratory tract. 

Ocular lesions:

· In 20-50% of the cases 

· Iritis or iridocyclitis, either bilaterally or unilaterally. 

· Corneal opacities

· Glaucoma

· Total loss of vision

· Frequently accompanied by inflammations in the lacrimal glands, with suppression of lacrimation. 

Mikulicz’s syndrome: Bilateral sarcoidosis of the parotid, submaxillary, and sublingual glands + uveal involvement

Idiopathic Pulmonary Fibrosis: don’t worry bout this one:
· Cause unknown

· Histologically diffuse interstitial inflammation and fibrosis

· In advanced case - severe hypoxemia and cyanosis

· Also known as :

· Chronic interstitial pneumonitis

· Hamman-Rich syndrome

· Cryptogenic fibrosing alveolitis

· Marked interstitial fibrosis

· Chronic inflammatory cells

· Dilated air spaces lined by type II pneumocytes

Hypersensitivity Pneumonitis
· A spectrum of immunologically mediated, predominantly interstitial lung disorders caused by intense and often prolonged exposure to inhaled organic dusts and related occupational antigens

· Affected individuals have an heightened reactivity to the antigen, which, in contrast to that occurring in asthma, involves primarily the alveoli. 

· Farmer’s lung results from exposure to dusts generated from harvested, humid, warm hay that permits the rapid proliferation of the spores of thermophilic actinomycetes.

Farmers lung: expore to thermophilic acitnomyes: spores that ccan grow
· Pigeon breeder’s lung (bird fancier’s disease) is provoked by proteins from serum, excreta, or feathers of the birds. 

· Humidifier or air-conditioner lung is caused by thermophilic bacteria in heated water reservoirs. 

· Mushroom picker’s lung

· Maple bark disease

· Duck fever - duck feathers

· Lymphocytes, plasma cells,

 and macrophages 

· Interstitial fibrosis

· Obliterative bronchiolitis

· Granuloma formation

Clinical Manifestations

Acute attacks :

· Follows inhalation of antigenic dust in sensitized patients

· Symptoms appear 4 to 6 hours after exposure. 

· Consists of recurring attacks of fever, dyspnea, cough, and leukocytosis. 

· Chest x-ray: Diffuse and nodular infiltrates

· Pulmonary function tests: acute restrictive effect. 

Chronic form :

· If exposure is continuous and protracted

· Signs of progressive respiratory failure, dyspnea, and cyanosis 

· Pulmonary function tests: Decrease in total lung capacity and compliance

Byssinosis
· Is an occupational lung disease of textile workers 

· Is induced by the inhalation of airborne fibers of cotton, linen, and hemp. 

· Acute effects include cough, wheezing, and airway obstruction, a picture that resembles bronchial asthma. 

· Prolonged exposure leads to disabling chronic lung disease characterized by chronic bronchitis, emphysema, and interstitial granulomas

Pulmonary Eosinophilia 
(Pulmonary Infiltration with Eosinophilia)

· Characterized by an infiltration of eosinophils 

· Cause and pathogenesis are diverse

· Divided into the following categories: 

· Simple pulmonary eosinophilia, or Löffler’s syndrome 

· Tropical eosinophilia, caused by infection with microfilariae 

· Secondary chronic pulmonary eosinophilia occurs in

· Parasitic, fungal, and bacterial infections

· Hypersensitivity pneumonitis

· Drug allergies 

· Asthma 

· Allergic bronchopulmonary aspergillosis 

· Polyarteritis nodosa

· Idiopathic chronic eosinophilic pneumonia

Löffler’s syndrome

· Transient pulmonary lesions

· Eosinophilia in the blood

· Benign clinical course

Chest X-ray: Irregular intrapulmonary densities

Histopathology: Alveolar septae are thickened by an infiltrate composed of eosinophils and occasional interspersed giant cells, but there is no vasculitis, fibrosis, or necrosis.

Chronic eosinophilic pneumonia

· Characterized by focal areas of cellular consolidation 

· Chiefly in the periphery of the lung fields

· Heavy aggregates of lymphocytes and eosinophils within both the septal walls and the alveolar spaces

· Clinically, there is high fever, night sweats, and dyspnea, 

· Treatment: Corticosteroid therapy. 

Diffuse Pulmonary Hemorrhage Syndromes

· Goodpasture’s syndrome

· Idiopathic pulmonary hemosiderosis

· Vasculitis-associated hemorrhage

· Hypersensitivity angiitis

· Wegener’s granulomatosis

· Systemic lupus erythematosus

· Acute intra alveolar hemorrhage and 

hemosiderin laden macrophages reflecting 

past hemorrhage

Goodpasture’s Syndrome
· Is an uncommon condition 

· Occur in second or third decade

· Males > Females

· Characterized by the simultaneous appearance of 

· Rapidly progressive glomerulonephritis 

· Necrotizing hemorrhagic interstitial pneumonitis

· Acute focal necroses of alveolar walls 

· Associated intra-alveolar hemorrhages

· Fibrous thickening of the septa

· Hypertrophy of lining septal cells

· Organization of blood in the alveolar spaces

· Often alveoli contain hemosiderin-laden macrophages

· Lesions are the consequence of antibodies evoked by antigens present in the glomerular and pulmonary basement membranes. 

· The trigger agent is unknown, possibly

· virus infection 

· exposure to hydrocarbon solvents (used in the dry-cleaning industry)

· smoking 

Clinical symptoms: 

· Initially respiratory symptoms-hemoptysis 

· Focal pulmonary consolidations on chest x-ray 

· Very soon manifestations of glomerulonephritis appear

· Leading to rapidly progressive renal failure. 

· The common cause of death is uremia. 

Treatment: 

· Plasma exchange - to remove

· circulating anti-basement membrane antibodies 

· chemical mediators of immunologic injury 

· Immunosuppressive therapy inhibits further antibody production

Idiopathic Pulmonary Hemosiderosis

· Uncommon pulmonary disease 

· Occurs in younger adults and children 

· Cause and pathogenesis unknown

· No anti—basement membrane antibodies are detectable in serum or tissues.

Clinical Symptoms:

· Insidious onset  

· Productive cough

· Hemoptysis

· Anemia

· weight loss 

· Associated diffuse pulmonary infiltrations similar to Goodpasture’s syndrome

Idiopathic Pulmonary Hemosiderosis Morphology

· The lungs are moderately increased in weight

· Areas of consolidation-usually red-brown to red

· Cardinal histologic features 

· Striking degeneration

· Shedding + hyperplasia of alveolar epithelial cells

· Marked localized alveolar capillary dilatation

· Varying degrees of pulmonary interstitial fibrosis

· Hemorrhage into the alveolar spaces

· Hemosiderosis

· Within the alveolar septa 

· Macrophages lying free within the pulmonary alveoli

Pulmonary Involvement in Collagen-Vascular Disorders

Progressive systemic sclerosis (scleroderma) -Diffuse interstitial fibrosis 

Systemic lupus erythematosus :
· Patchy and transient parenchymal infiltrates

· Lupus pneumonitis 

Rheumatoid arthritis: 

· Pulmonary involvement is common

· May occur in one of five forms:

· Chronic pleuritis, with or without effusion

· Diffuse interstitial pneumonitis and fibrosis

· Intrapulmonary rheumatoid nodules

· Rheumatoid nodules with pneumoconiosis (Caplan’s syndrome)

· Pulmonary hypertension

· 30-40% of patients with classic rheumatoid arthritis have abnormalities in pulmonary function

· In certain patients, may progresses to end-stage lung disease.

Pulmonary Alveolar Proteinosis

· Is of obscure cause and pathogenesis 

Histological characteristic:

· Accumulation in the intra-alveolar spaces of a dense granular material that contains abundant lipid and PAS-positive (carbohydrate-containing) material. 

Chest X-ray: Diffuse pulmonary opacification 

Clinical manifestations: 

· Insidious onset 

· Nonspecific respiratory difficulty

· Cough

· Abundant sputum often containing chunks of gelatinous material

· Does not usually progress to chronic fibrosis

· Can also occur in:

· Immunosuppressed patients 

· Hematolymphoid malignancies

· Opportunistic infections. 

Tumors of the Lung
High yield!!! MI: need ot know eveyrthing about bornchogneic carcinoma

Bronchogenic and colorectal carconinoma

#1 cause of death in staets

Brochnogenic: small cell and large cell, anaplastic,  and squamous cell
· A variety of benign and malignant tumors may arise in the lung

· Bronchogenic carcinomas - 90-95%

· Bronchial carcinoids - 5% 

· Mesenchymal + misc. neoplasms - 2-5%

· The term “bronchogenic” refers to the origin of these tumors in the bronchial (and sometimes bronchiolar) epithelium.

Bronchogenic Carcinoma

· The most common visceral malignancy in males

· Accounts for ~30% of all cancer deaths in males 

· Incidence is increasing dramatically in women

· Lung cancer has passed breast carcinoma as a cause of cancer death in women

· Cancer of the lung occurs most often between ages 40 - 70 years, with a peak incidence in the sixth or seventh decade. 

Squamous cell carincoma; IS CENTRAL more commin in smokers and most common

Adenomacinaroma:  only PERIPHERAL

These cancers 

Bronchogenic Carcinoma-Classification

· Four major categories: 

· Squamous cell carcinoma (25-40%)

· Adenocarcinoma (25 to 40%)

· Small cell carcinoma (20 to 25%) 

· Large cell carcinoma (10 to 15%) 

· There may be mixtures of histologic patterns, even in the same cancer: 

· Squamous cell carcinoma + adenocarcinoma  

· Squamous cell carcinoma + Small cell carcinoma
· Another classification in common clinical use is based on response to available therapies: 

· Small cell carcinomas (high initial response to chemotherapy) 

· Non-small cell carcinomas (less responsive)

· The strongest relationship to smoking is with squamous cell and small cell carcinoma.

Bronchogenic Carcinoma – Morphology
See metaplasia: and loose ciliary eipthilum and within metalplis epithelium you see dypslaisa and you produe too bornchogenic carcinoma

And youd elveop as fungating mass and penetrate the wall:  

· Arise most often in and about the hilus of the lung. 

· ~75% of the lesions take origin from first-, second-, and third-order bronchi.

· Carcinoma of the lung begins as 

· Area of in situ cytologic atypia >

· Small area of thickening / piled up of bronchial mucosa(1cm2) >

· Irregular, warty excrescence that elevates / erodes the lining epithelium 

· The tumor may then follow a variety of paths. 

· Continue to fungate into bronchial lumen producing an intraluminal mass

· Rapidly penetrate the wall to infiltrate along the peribronchial tissue

· Grows along a broad front to produce a cauliflower-like intraparenchymal mass that appears to push lung substance ahead of it

· Grossly, the neoplastic tissue is gray-white

 and firm to hard. 

· Extension may occur to the 

· Pleural surface 

· Pericardium

· Tracheal, bronchial, and mediastinal nodes (50%)

· Distant spread occurs through

· Lymphatic pathway

· Hematogenous pathway

· Metastasis is often early

· May present as the first manifestation of the underlying occult bronchogenic lesion

· Adrenals (>50%)

TEST!! Over 50% metasis to adreanl glands!!!
· Liver (30 - 50%)

· Brain (20%)

· Bone (20%)

Squamous cell cariconam: morst in men with smokeing
Squamous Cell Carcinoma
· Most commonly found in men 

· Is closely correlated with a smoking history. 

Microscopic features : production of keratin and intercellular bridges in the well-differentiated forms, but many less well-differentiated squamous cell tumors are encountered that begin to merge with the undifferentiated large cell pattern. 

· Tumor arises in the larger, more central bronchi

· Tends to spread locally

· Metastasizes later than the other patterns

· But, its rate of growth in its site of origin is usually more rapid than that of other types 

Adenocarcinoma
No somkers and women1!!
· Adenocarcinoma is the most common type of lung cancer in women and nonsmokers.

· Histologic classification include two forms:

· Bronchial-derived adenocarcinoma

· Bronchioloalveolar carcinoma

· Lesions are :

· Peripherally located

· Smaller

· Vary from well-differentiated tumors with obvious glandular elements to papillary lesions to solid masses with only occasional mucin-producing glands
· About 80% contain mucin. 

Rate of growth: Adenocarcinoma < squamous cell carcinoma

Small Cell Carcinoma
KNOW EVERYTHIGN ABOUT THIS; aka oat cell carcinoma: and postive for dense core neursecreotyr granules: and size of lymphocytes that stain postive for neursecretary grandules
· Is a highly malignant tumor variety

· Has a strong relationship to cigarette smoking

· Has a distinctive cell type – Oat cell

· Epithelial cells which are small, have little cytoplasm and are round or oval and, occasionally, lymphocyte-like (although they are about twice the size of a lymphocyte)

· The cells grow in clusters that exhibit neither glandular nor squamous organization.

· Electron microscopy shows dense-core neurosecretory granules : used as a marker
· Most often found in the hilar or central region

· Are the most aggressive of lung tumors,

 metastasize widely

· Incurable by surgical means. 

Large Cell Carcinoma

· Has larger, more polygonal cells and vesicular nuclei. 

· It probably represent those squamous cell carcinomas and adenocarcinomas that are so undifferentiated that they can no longer be recognized

· Some of these large cell carcinomas have

· Intracellular mucin

· Large numbers of multinucleate cells - Giant cell carcinoma

· Cleared cells - Clear cell carcinoma 

· Spindly histologic appearance - Spindle cell carcinoma
Bronchogenic Carcinoma - Clinical Course
Courgh , hemopthaiss, chest pian, and dysphnea

Know eveyrthign about parayneopalsit c
· Lung cancer most insidious and aggressive neoplasms

· It is discovered usually in the sixth decade of life in patients whose symptoms are of approximately seven months’ duration. 

· The major presenting complaints are 

· cough (75%), 

· weight loss (40%), 

· chest pain (40%), and 

· dyspnea (20%). 

· Increased sputum production is common and often contains diagnostic tumor cells when examined as cytologic specimens 

· Similarly, cytologic examination of a fine-needle aspirate (FNA) of a tumor mass can often provide the diagnosis

Squamous Cell Carcinoma

· Cytology of sputum specimen showing squamous carcinoma cell with prominent hyper-chromatic nucleus

Small Cell Carcinoma

· FNAC of an enlarged lymph node showing clusters of tumor cells
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Know about hoarsness of voice with larngeal nerve

Dyphage

And pancost tumor you avhe horners syndrome!!!
Paraneoplastic Syndromes
Bornciaol caricnonds with carcinoid syndrom

Squamcells cell wiuth hyperalcema
· Bronchogenic carcinoma can be associated with a number of paraneoplastic syndromes 

· May antedate the development of a gross pulmonary lesion

· The hormones or hormone-like factors elaborated include :

· Antidiuretic hormone (ADH) - hyponatremia due to inappropriate ADH secretion

· Adrenocorticotropic hormone (ACTH) - Cushing’s syndrome

· Parathormone, parathyroid hormone-related peptide, prostaglandin E, and some cytokines, all implicated in the hypercalcemia often seen with lung cancer

· Calcitonin - Hypocalcemia

· Gonadotropins - Gyneco-mastia

· Serotonin - Carcinoid syndrome. 

· The incidence of clinically significant syndromes is 1-10% of all lung cancer patients

· Any one of the histologic types of tumors may occasionally produce any one of the hormones

· Small cell carcinomas produce ACTH and ADH

· Squamous cell tumors produce hypercalcemia

· Bronchial carcinoids associated with the carcinoid syndrome

Know small cell with ACTH and you bound to see cushings

Squamous cell with hypoaclaims

born
Clinical Features – Bronchogenic Carcinoma
Other systemic manifestations of bronchogenic carcinoma include :

· Lambert-Eaton myasthenic syndrome, where muscle weakness is caused by autoimmune antibodies (possibly elicited by tumor ionic channels) directed to the neuronal calcium channel

· Peripheral neuropathy, usually purely sensory; 

· Dermatologic abnormalities, including acanthosis nigricans 

· Hematologic abnormalities, such as leukemoid reactions; 

· Hypertrophic pulmonary osteoarthropathy is abnormality of connective tissue associated with clubbing of the fingers

### pancoats tumor: apical: asosicated wth horans’s

Impaginas with nerve of ularn nerve: ulanar nerve distrubion!!! ANSWER!!! Brongchothengic: pain on ulnar distrubiton
Pancoast’s tumors:
· Apical lung cancers in the superior pulmonary sulcus invade peri-tracheal neural structures, including the cervical sympathetic plexus producing:

· Severe pain along Ulnar nerve distribution

· Ipsilateral Horner’s syndrome

· Enophthalmos

· Ptosis

· Miosis

· Anhidrosis

Bronchogenic Carcinoma - Prognosis

· Prognosis is poor 

· Overall 5-year survival rate is ~ 9%. 

· Adenocarcinoma and squamous cell patterns tend to remain localized longer and have a slightly better prognosis than do the undifferentiated cancers, which usually are advanced lesions by the time they are discovered. 

· Surgical resection for small cell carcinoma is so ineffective that the diagnosis essentially precludes surgery

· Untreated, the survival time with small cell cancer is 6 - 17 weeks

· Treatment - Radiation and Chemotherapy

· Most patients have distant metastases on diagnosis

· Inspite of treatment, the mean survival after diagnosis is about 1 year

Broncholoalveolar Carcinoma: Don’t’ worry
Occurs in parenchyma of the terminal bronchioloalveolar regions 

· Represents 1- 9% of all lung cancers

· Occur in all ages from the third decade to the advanced years of life

· Males = Females

· Symptoms appear late

· Are like those of bronchogenic carcinoma

· Cough, hemoptysis

· Atelectasis, emphysema are rare as the tumor does not involve major bronchi 

· Occasionally, may produce a picture of diffuse interstitial pneumonitis

· Solitary lesions are surgically resectable 

· 5-year survival rate: 50-75% 

Morphology

Macroscopic:

· Almost always occurs in the peripheral portions of the lung as single or multiple nodules

Histologic:

· Characterized by distinctive, tall, columnar-to-cuboidal epithelial cells that line up along alveolar septa and project into the alveolar spaces in numerous branching papillary formations 

· Cells contain abundant mucinous secretion

· Most tumors are well differentiated 

Bronchioloalveolar Carcinoma

· Characteristic tall columnar cell papillary growth into the alveolar space

Neuroendocrine Tumors

· The normal lung contains neuroendocrine cells within the epithelium 

· Pulmonary neoplasms that share morphologic and biochemical features with cells of the “dispersed neuroendocrine cell system”

· Neoplasms of neuroendocrine cells include:

· Benign tumorlets: Hyperplastic neuroendocrine cells in areas of scarring / chronic inflammation

· Carcinoids

· Small cell carcinoma of the lung.

Neuro-endocrine Tumors - Bronchial Carcinoid: Don’t worry
· Represent 1 to 5% of all lung tumors. 

· Bronchial adenoma

· Bronchial carcinoid (90%)

· Adenoid cystic carcinoma and mucoepidermoid carcinoma (10%)

· Patients < 40 years of age

· Male = Female 

· No known relationship to cigarette smoking or other environmental factors

· Bronchial carcinoids show the neuroendocrine differentiation of the Kulchitsky’s cells of bronchial mucosa and resemble intestinal carcinoids

· They contain dense-core neurosecretory granules in their cytoplasm, secrete hormonally active polypeptides, and occasionally occur as part of multiple endocrine neoplasia.

Clinical Manifestations – Bronchial Carcinoids

· Intraluminal growth :

· Hemoptysis, Persistent cough

· Impairment of drainage 

· Secondary infections

· Bronchiectasis

· Emphysema

· Atelectasis

· Capacity to metastasize

· some of the lesions elaborate vasoactive amines:

· intermittent attacks of diarrhea, flushing, and cyanosis

· 5-10 year survival rates are 50-95%. 

Bronchial Carcinoid-Morphology

Gross examination:

· Finger-like or spherical polypoid masses 

· Commonly projects into the lumen of the main stem bronchi

· < 3 cm in diameter. 

Histologically :

· Composed of nests, cords, and masses of cells separated by a delicate fibrous stroma. 

On electron microscopy :

· Cells exhibit the dense-core granules characteristic of other neuroendocrine tumors

· Contain serotonin, bombesin, calcitonin, or other peptides

Miscellaneous Tumors

· Fibroma

· Fibrosarcoma

· Leiomyoma

· Leiomyosarcoma

· Lipoma

· Hemangioma

· Hemangiopericytoma

· Chondroma

Miscellaneous Tumors

· Lung hamartoma :

· Is a relatively common lesion discovered incidentally

· Rounded focus of radiopacity on a routine chest film, called a “coin lesion” 

· A coin lesion or a new nodule in the lung requires clinical evaluation to determine whether a benign or malignant neoplasm has arisen. 

· Pulmonary hamartomas are < 3-4 cm in diameter

· Are composed of mature hyaline cartilage

· Mediastinal Tumors 

· May arise in mediastinal structures or may be metastatic from the lung or other organs. 

· They may also invade or compress the lungs. 
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Metastatic Tumors to Lung

· Frequent site for metastasis

· Carcinomas and sarcomas arising anywhere in the body may spread to the lungs via 

· Blood 

· Lymphatics 

· Direct continuity 

· Esophageal carcinomas 

· Mediastinal lymphomas

Morphology

· The pattern of metastatic growth within the lungs is quite variable. 

· Multiple discrete nodules scattered throughout all lobes, occuring peripherally (most commonly)

· Confined to peribronchiolar and perivascular tissue spaces, presumably when there is lymphatic spread. 

· The subpleural lymphatics may be outlined by the contained tumor, producing a gross appearance referred to as lymphangitis carcinomatosa. 

· Metastatic tumor is totally inapparent on gross examination and becomes evident only on histologic section as a diffuse intralymphatic dissemination dispersed throughout the peribronchial and perivascular channels. 

Pleura
· Normally ~ 15 ml of serous, relatively acellular, clear fluid lubricates the pleural surface.

· Increased accumulation of pleural fluid occurs in five settings: 

· Increased hydrostatic pressure, as in right-sided CHF

· Increased vascular permeability, as in pneumonia

· Decreased oncotic pressure, as in nephrotic syndrome 

· Increased intrapleural negative pressure, as in atelectasis 

· Decreased lymphatic drainage, as in mediastinal carcinomatosis 
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TERM SITE CHANGES ETIOLOGY SIGNS/SYMPTOMS.

Chronic Bronchus Mucus gland hyperplasia, Tobacco smoke, air Cough, sputum

bronchitis hypersecretion pollutants production

Bronchiectasis Bronchus Airway dilatation and scarting Persistent or severe Cough: purulent

infections sputum fever

Asthma Bronchus Smooth muscle hyperplasia, Immunologic or Episodic wheezing,
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Small ainvay Bronchiole Inflammatory Tobacco smoke, air Cough, dyspnea

disease scarting/obliteration pollutants, misc

bronchiolitis

Emphysema Acinus Airspace enlargement: wall Tobacco smoke Dyspnea

destruction




Empyema

· A purulent pleural exudate results from bacterial or mycotic infection of the pleural space. 

· Can occur by :

· Contiguous spread of organisms from intrapulmonary infection

· Lymphatic

· Hematogenous dissemination from a more distant source. 

· Infections below the diaphragm, may extend by continuity

· subdiaphragmatic or liver abscess

· Yellow-green, creamy pus composed of masses of neutrophils admixed with other leukocytes. 

· Micro-organisms may be demonstrated by culture

· Empyema may accumulate upto 500-1000 ml. 

Sequelae: 

· May resolve

· Organization of the exudate 

· Formation of dense, tough fibrous adhesions obliterating the pleural space / envelop the lungs

· This can hinder pulmonary expansion

Hydrothorax

· Noninflammatory collections of serous fluid within the pleural cavities 

· The fluid is clear and straw colored. 

· Causes of hydrothorax 

· Cardiac failure – most common 

· Renal failure

· Cirrhosis of the liver

· Isolated right-sided hydrothorax occurs in Meig’s syndrome

· Hydrothorax

· Ascites

· Ovarian fibroma

Hemothorax and Chylothorax
· Hemothorax is blood into the pleural cavity 

· It is almost invariably a fatal complication of a ruptured aortic aneurysm or vascular trauma. 

· Chylothorax is an accumulation of milky fluid, usually of lymphatic origin, in the pleural cavity

· Chyle is milky-white as it contains finely emulsified fats

· If allowed to stand, a creamy, fatty, supernatant layer separates

· True chyle should by differentiated from turbid serous fluid, which does not contain fat and does not separate into an overlying layer of high fat content. 

· Most often caused by 

· Thoracic duct trauma 

· Obstruction that secondarily causes rupture of major lymphatic ducts eg malignancy

Pneumothorax

KNOW THIS: youc an’t suck in air: stick a needle and pleaural communiates with atmosthperh

Dangerous ( tension: tear acts as palque and own’t let air to leak back out: and more air gets stuck and compress lung
· Refers to air or gas in the pleural cavities

· It may be spontaneous, traumatic 

· Causes compression, collapse, and atelectasis of the lung, and may be responsible for marked respiratory distress. 

Spontaneous pneumothorax
· May complicate any form of pulmonary disease that causes rupture of an alveolus.

· Is most commonly associated with emphysema, asthma, and tuberculosis.

Traumatic pneumothorax
· Caused by perforating injury to the chest wall

Spontaneous idiopathic pneumothorax:
· In relatively young people

· Due to rupture of small, peripheral, usually apical subpleural blebs
· Subsides spontaneously as the air is resorbed

· Recurrent attacks are common and may be quite disabling

Tension pneumothorax: 

· When the defect acts as a flap valve 

· Permits air entry during inspiration but fails to permit its escape during expiration

· It effectively acts as a pump that creates the progressively increasing pressures 

· May be sufficient to compress the vital mediastinal structures and the contralateral lung

Pleural Tumors
· Pleura may be involved in primary or secondary tumors

· Secondary metastatic involvement > primary tumors

· The most frequent metastatic malignancies arise from primary neoplasms of the lung and breast. 

· In addition to these cancers, malignancy from any organ of the body may spread to the pleural spaces. 

· In most metastatic involvements, a serous or serosanguineous effusion occurs that may contain desquamated neoplastic cells. 

· Cytologic examination of the sediment is of diagnostic value

Pleural Fibroma

· Is a benign pleural neoplasm

· Also called “benign mesothelioma”

· It is a localized growth that is often attached to the pleural surface by a pedicle

· These tumors do not usually produce a pleural effusion.

Grossly: Consist of dense fibrous tissue with occasional cysts filled with viscid fluid

Microscopically:  Tumor shows whorls of reticulin and collagen fibers among which are interspersed spindle cells resembling fibroblasts. 

· For this reason, these mesotheliomas are also termed “fibromas.” 

· The benign pleural fibroma has no relationship to asbestos exposure

Pleural effusion: for lugbriation: and whn amoutns go up its known as peluraa effusion

Hydrothorax => clear fluid

Milky fluid ( chylous effusion

i.e. if you have a thoracic duct an druputre there is a lto chyle which proudce a milky effusion
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Malignant Mesothelioma
· Can arise from visceral or parietal pleura 

· Increased incidence with heavy exposure to asbestos (7-10%)

· There is a long period of 25-45 years for the development of asbestos-related mesothelioma

· No increased risk of mesothelioma in asbestos workers who smoke. 

· This is in contrast to the risk of asbestos-related bronchogenic carcinoma, already high, and is markedly magnified by smoking
· Thus, for asbestos workers (particularly those who are also smokers), the risk of dying of lung carcinoma far exceeds that of developing mesothelioma.

Gross pic of MM and epithelial type MM histology

Malignant Mesothelioma-Morphology

· Is a diffuse lesion that spreads widely in the pleural space 

· Is associated with extensive pleural effusion and direct invasion of thoracic structures. 

Grossly: Affected lung is ensheathed by a thick layer of soft, gelatinous, grayish-pink tumor tissue

Microscopically: Consist of a mixture of two types of cells, either one of which might predominate in an individual case. 

· Sarcomatoid type resembling fibrosarcoma 

· Epithelial type consists of cuboidal, columnar, or flattened cells forming a tubular and papillary structure resembling adenocarcinoma

Malignant Mesothelioma – Epithelial type

Malignant Mesothelioma

· The presenting complaints:

· Chest pain

· Dyspnea 

· Recurrent pleural effusions

· 50% die within 12 months of diagnosis 

· Very few survive longer than 2 years 
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Diseases of the Gastro-Intestinal System

Esophagus – Salient Points

· Muscular tube extending from the pharynx to the gastro-esophageal junction 

· From C6 to T11/12

· ~20-25 cm in adults

· ~10-11 cm in newborns

· Physiologically two high pressure areas

· Upper esophageal sphincter (UES)

· ~ 3 cm segment

· In the proximal part at the level of cricopharyngeus muscle

· Lower esophageal sphincter (LES)

· ~2-4cm segment

· In the intra-abdominal part

    Congenital Anomalies

· Agenesis: 

· Absence of the esophagus 

· Is extremely rare

· Atresia:

· Segment of the esophagus is represented by only a thin, noncanalized cord, with a proximal blind pouch connected to the pharynx and a lower pouch leading to the stomach 

· Most commonly located at or near the tracheal bifurcation. 

· Fistula:

· Gut and respiratory tract begin as a single tube embryologically

· At the time of separation of the two, a fistula connecting the lower pouch with a bronchus or the trachea can occur (Tracheo-esophageal Fistula)

· Fistulas may less often involve the upper blind pouch

Clinical manifestations:

· Aspiration

· Paroxysmal suffocation from food 

· Pneumonia

· Severe fluid and electrolyte imbalance

     Esophageal Stenosis
· Non-neoplastic constriction of the esophagus

· Consists of fibrous thickening of the esophageal wall, particularly the submucosa + atrophy of the muscularis. 

· May occur as developmental defects

· More often acquired 

· Severe esophageal injury, 

· Gastroesophageal reflux

· Radiation

· Scleroderma
· Caustic injury 

· Major symptom: Progressive dysphagia, at first to solid foods but eventually to all foods

     Webs And Rings
· Acquired constrictions caused by mucosal rings are uncommon

· Encountered mostly in women > 40 years of age 

· In the upper esophagus are designated webs

· In the lower esophagus are designated Schatzki’s rings

· Appear as smooth ledges <5mm into the lumen and 2- 4 mm thickness

· Upper esophageal webs are covered by squamous mucosa and contain a vascularized fibrous tissue core

· Lower esophageal rings at the squamocolumnar junction have on their undersurface columnar gastric epithelium

· Episodic dysphagia is the main symptom

· Paterson-Kelly or Plummer-Vinson syndrome: Dysphagia due to webs + anemia

     Lesions Associated with Motor Dysfunction

· Achalasia 

· Hiatal Hernia 

· Diverticula 

· Lacerations (Mallory-Weiss Syndrome) 

     Achalasia
· Failure of relaxation with consequent dilatation of the esophagus

· Manifests in young adulthood but may appear in infancy / childhood 

· Three major abnormalities of the achalasia: 

· Aperistalsis

· Partial or incomplete relaxation of the LES with swallowing

· Increased resting tone of the LES

· Unknown etio-pathogenesis

· Chagas’ disease, caused by Trypanosoma cruzi causes achlasia due to destruction of Myentric Plexus

· Clinical symptoms: 

· Progressive dysphagia 

· Nocturnal regurgitation 

· Aspiration of undigested food
Complications:

· Candidal esophagitis

· Lower esophageal diverticula 

· Aspiration with pneumonia 

· Airway obstruction

· Esophageal squamous cell carcinoma can occur in 5% of patients 

· Classically, in primary achalasia there is progressive dilatation of the esophagus above the level of the LES 

· On Barium Swallow: ‘Bird beak’ appearance
Hiatal hernia

· Characterized by separation of the diaphragmatic crura and widening of the space between the muscular crura and the esophageal wall

· Two anatomic patterns 

· Sliding hernia 

· Paraesophageal hiatal hernia

· Sliding hernia :

· Constitutes 95% of cases

· Stomach protrusion above the diaphragm creating a bell-shaped dilatation, bounded below by the diaphragmatic narrowing. 

· Paraesophageal hernia :

· a separate portion of the stomach, usually along the greater curvature, enters the thorax through the widened diaphragmatic foramen.

· The cause of hiatal hernia is unknown. 

· 9% with a sliding hernia suffer from heartburn / regurgitation of gastric juices into the mouth 

· Attributed to incompetence of the LES 

· Accentuated by :

· Positions favoring reflux (bending forward, lying supine)

· Obesity

· Complications :

· Ulceration - bleeding and perforation. 

· Strangulation /obstruction (Paraesophageal hernias)

· Early surgical repair

Esophageal Diverticula

· Outpouchings may develop in the proximal or distal esophagus

· Zenker’s diverticulum also known as “pulsion” diverticulum

· Outpouching of the mucosal layer

· Potentially weak junctional area of pharyngeal constrictor muscles in the proximal esophagus

· Traction Diverticulum 

· Occur in distal esophagus

· Outpouching of the mucosa, submucosa and sarosa

· May develop from a fibrosing mediastinal reaction

Zenker’s Diverticulum

Lacerations (Mallory-Weiss Syndrome)

· Longitudinal tears in the esophagus at the esophagogastric junction 

· Consequence of severe retching

· Encountered most commonly in alcoholics
· Attributed to episodes of excessive vomiting in the setting of toxic gastritis => seen in bulimics
· The refluxing gastric contents suddenly overwhelm the constriction of the musculature at the gastric inlet, and massive dilatation with tearing of the stretched wall ensues. 

· May also occur in persons who have no history of vomiting

· Hiatal hernia implicated

· Account for 5-10% of upper gastrointestinal bleeding episodes

· Mild bleeding to massive hemetemesis may occur

· Treatment

· Supportive therapy

· vasoconstrictive medications

· Transfusions

· Balloon tamponade

· Healing is usually prompt, with minimal to no residua.

Esophagitis

· Injury to the esophageal mucosa with subsequent inflammation 

· The inflammation may have many origins, as follows:

· Reflux esophagitis, via reflux of gastric contents

· Prolonged gastric intubation

· Ingestion of irritants, such as alcohol, corrosive acids or alkalis (in suicide attempts), excessively hot fluids (i.e., hot tea in Iran), and heavy smoking

· Cytotoxic anticancer therapy, with or without superimposed infection

· Infection in immunocompromised 

· Following bacteremia / viremia 

· Herpes simplex viruses

· Cytomegalovirus

· Fungal infection / broad-spectrum antimicrobial therapy

· Candidiasis is the most common

· Mucormycosis 

· Aspergillosis 

· Uremia

· Radiation

· Systemic conditions associated with decreased LES tone

· Hypothyroidism

· Systemic sclerosis

· Pregnancy

· In association with systemic desquamative dermatologic conditions

· Pemphigoid

· Epidermolysis bullosa.

· Graft-versus-host disease

· Adults > 40 years of age

· The clinical manifestations consist principally of

· Dysphagia

· Heartburn

· Regurgitation of a sour brash

· Hematemesis

· Melena. 

· Potential consequences of severe reflux esophagitis are :

· Bleeding

· Development of stricture

· Tendency to develop Barrett’s esophagus

· Esophagitis - Morphology

· The anatomic changes depend on the causative agent and on the duration and severity of the exposure. 

· Simple hyperemia may be the only alteration. 

· In uncomplicated reflux esophagitis, three features are characteristic

· Eosinophils, with or without neutrophils, in the epithelial layer

· Basal zone hyperplasia

· Elongation of lamina propria papillae

Barrett’s Esophagus
· Is a complication of long-standing gastroesophageal reflux

· Occurs in ~ 11% of patients with symptomatic reflux disease

· Clinical significance: 

· Increased incidence of adenocarcinoma 

· Microscopically: 

· As a response to prolonged injury distal squamous mucosa is replaced by metaplastic columnar epithelium

· Proposed pathogenesis:

· Prolonged recurrent gastroesophageal reflux > inflammation > ulceration of the squamous epithelial lining > Healing by re-epithelialization and ingrowth of pluripotent stem cells. In the micro-environment of a low pH in the distal esophagus differentiate into  gastric type (cardiac or fundic) or intestinal type (specialized) epithelium that is more resistant to injury from refluxing gastric contents.

· Esophageal Tumors 
· Benign Tumors

· Leiomyoma

· Fibromas

· Lipomas

· Hemangiomas

· Neurofibromas

· Lymphangiomas

· Mucosal polyps are usually composed of a combination of fibrous, vascular, or adipose tissue covered by an intact mucosa, aptly titled fibrovascular polyps or pendunculated lipomas. 

· Squamous papillomas are sessile lesions with a central core of connective tissue and a hyperplastic papilliform squamous mucosa.

· In rare instances, a mesenchymal mass of inflamed granulation tissue, called an inflammatory polyp, may resemble a malignant lesion, hence its alternative name inflammatory pseudotumor.

Malignant Tumors 

· 9% of all gastro intestinal tumors

· Mostly two types

· Squamous Cell Carcinoma

· Adenocarcinoma
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Squamous Cell Carcinoma
· Mostly in adults over age 50

· Male > Female

· Blacks > Whites

Squamous Cell Carcinoma-Morphology

· Location: 

· Upper third ~20% 

· middle third ~50% 

· lower third ~30% 

· Lesion starts as small, gray-white, plaque-like thickenings or elevations of the mucosa. 

· Three morphologic patterns are described: 

· Protruded (60%)–a polypoid fungating lesion that protrudes into the lumen 

· Flat (15%)–a diffuse, infiltrative form that tends to spread within the wall of the esophagus, causing thickening, rigidity, and narrowing of the lumen

· Excavated (25%)–

· Necrotic cancerous ulceration that excavates deeply into surrounding structures 

· May erode into the respiratory tree (with resultant fistula and pneumonia) or aorta (with catastrophic exsanguination), or may permeate the mediastinum and pericardium. 

Squamous Cell Carinoma: Morphology
· Most squamous cell carcinomas are moderately to well differentiated. 

· By the time they are diagnosed they have already invaded the wall or beyond. 

· Local extension into adjacent mediastinal structures occurs early 

· Lymphatic spread is common 

· Upper third - To cervical lymph nodes

· Middle third - Mediastinal, paratracheal, and tracheobronchial nodes

· Lower third - Gastric and celiac groups of nodes
· Squamous cell carcinoma-Clinical Course

· Insidious onset

· Produces dysphagia and obstruction gradually and late

· Patients subconsciously adjust to their increasing difficulty in swallowing by progressively altering their diet from solid to liquid foods. 

· Extreme weight loss and debilitation result from both the impaired nutrition and the effects of the tumor itself. 

· Hemorrhage and sepsis may accompany ulceration of the tumor.

· Occasionally, the first alarming symptom is aspiration of food via a cancerous tracheoesophegeal fistula. 

Adenocarcinoma - Morphology
· Usually located in the distal esophagus
· May invade the adjacent gastric cardia
· Initially appear as flat / raised patches 

· May develop into large nodular masses up to 5 cm in diameter 

· May exhibit diffusely infiltrative or deeply ulcerative features

· Microscopically, are mucin-producing glandular tumors

· ESOPHAGEAL ADENOCARCINOMA

· Adenocarcinoma-Clinical Course

· > 40 years of age

· Men > women

· Whites > Blacks (in contrast to squamous cell carcinomas)

· Clinical Features:

· Dysphagia

· Progressive weight loss

· Bleeding

· Chest pain

· Vomiting 

· Prognosis is poor 

· 15% 5-year survival rate

Congenital Anomalies-Pyloric Stenosis
· Is encountered in infants

· Affects males > females (4:1)

· Symptoms:

· Regurgitation and persistent, projectile, nonbilious vomiting

· Usually appears in the 2nd /3rd week of life. 

· Physical examination:

· Visible peristalsis 

· Firm, ovoid palpable mass in the region of the pylorus or distal stomach

· Due to hypertrophy and possibly hyperplasia of the muscularis propria of the pylorus. 

· Treatment:

· Surgical muscle splitting is curative (Heller’s Myotomy)

Gastritis
· Inflammation of the gastric mucosa

· Acute: with neutrophilic infiltration

· Chronic: with lymphocytes or plasma cells predominating

Acute Gastritis
· It is an acute mucosal inflammatory process, usually of a transient nature. 

· The inflammation may be accompanied by hemorrhage into the mucosa 

· In more severe circumstances sloughing of the superficial mucosa can occur. 

· This severe erosive form is an important cause of acute gastrointestinal bleeding

· Acute Gastritis – Neutrophilic infiltration

· Pathogenesis

· Is poorly understood

· Acute gastritis is frequently associated with:

· •Heavy use of nonsteroidal anti-inflammatory drugs (NSAIDs), particularly aspirin

· •Excessive alcohol consumption

· •Heavy smoking

· •Treatment with cancer chemotherapeutic drugs

· •Uremia

· Systemic infections (e.g., salmonellosis)

· Severe stress (e.g., trauma, burns, surgery)

· Ischemia and shock

· Suicidal attempts, as with acids and alkali

· Gastric irradiation

· Mechanical trauma (e.g., nasogastric intubation)

· Following distal gastrectomy

Pathogenesis

· Following influences are thought to be operative in these varied settings:

· Increased acid secretion with back-diffusion

· Decreased production of bicarbonate buffer

· Reduced blood flow

· Disruption of the adherent mucus layer

· Direct damage to the epithelium 

· Other potential mucosal insults 

· Regurgitation of bile acids and lysolecithins from the proximal duodenum 

· Inadequate mucosal synthesis of prostaglandins

Acute Gastritis - Morphology
· Mildest form:

· Moderate edema and slight hyperemia of the lamina propria 

· Surface epithelium is intact

· Scattered neutrophils present among mucosal epithelial cells

· Severe form:

· Mucosal damage, erosion and hemorrhage develop. 

· “Erosion” denotes loss of the superficial epithelium, generating a defect in the mucosa that does not cross the muscularis mucosa. 

· Accompanied by acute inflammatory infiltrate 

· Hemorrhage is seen as punctate dark spots in an otherwise hyperemic mucosa

· Concurrent erosion and hemorrhage is termed acute erosive hemorrhagic gastritis. 

· Large areas of the gastric mucosa may be denuded

· Involvement is however superficial, rarely affecting the entire depth

Acute Erosive Gastritis
· Acute Gastritis - Clinical Course

· Asymptomatic

· Variable epigastric pain, nausea and vomiting

· Overt hemorrhage, massive hematemesis, melena, and potentially fatal blood loss. 

· Overall, it is one of the major causes of massive hematemesis, as in alcoholics. 

· Condition is quite common

· ~ 25% of persons who take daily aspirin develop acute gastritis, many with bleeding.

Chronic Gastritis

· Definition: Presence of chronic mucosal inflammatory changes leading eventually to mucosal atrophy and epithelial metaplasia, usually in the absence of erosions. 

· Two major types:

· Type A (Fundic type)

· Type B (Antral type)

Chronic Gastritis
· Type A (Fundic type) vit b12 def: megablastic anemia)
· Older males 

· Autoantibodies formed against own’s parietal cell / IF (intrinsic factor)

· Decreased acid secretion

· Increases gastrin levels

· Gross examination: Loss of gastric rugal folds

· Microscopic examination: 

· Mucosal atrophy + lymphocytic and plasmacytic inflammation within  lamina propria

· Intestinal metaplasia

· Increased risk of gastric cancer 

· Both carry increased risk of gastric carcinoma

Chronic Gastritis

· Type B: (Antral type) 

· Most common cause in US

· Involves antrum of the stomach

· Caused by H.pylori infection

· Curved, gram negative rod 

· Urease producing 

· Causes duodenal and gastric ulcers 

· Associated with gastric cancer and gastric lymphoma 

· Microscopic examination:

· H. pylori present in the tissue

· Signs of acute and chronic inflammation 

· Intestinal metaplasia 

· Increased risk of gastric cancer 

· Clinical Features

· Usually causes few symptoms

· Nausea, vomiting, upper abdominal discomfort may occur. 

· When severe parietal cell loss occurs in the setting of autoimmune gastritis, hypochlorhydria or achlorhydria and hypergastrinemia are characteristically present. 

· Circulating gastric autoantibodies may be present or absent. 

· 10% may develop overt pernicious anemia after a period of years

· Inheritance of autoimmune gastritis is autosomal dominant.24

Gastric Ulceration

· Definition: A breach in the mucosa of the alimentary tract which extends through the muscularis mucosa into the submucosa or deeper. 

· May occur anywhere in the alimentary tract, most prevalent as the chronic peptic ulcers that occur in the duodenum and stomach. 

Features of a Peptic Ulcer:
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Peptic Ulcers
· Peptic ulcers are chronic, most often solitary, lesions that occur in any portion of the gastrointestinal tract exposed to the aggressive action of acid-peptic juices.

· Both the acid and the pepsin are critical. 

· Features of Peptic Ulcer

· Epidemiology

· The lifetime likelihood of developing a peptic ulcer is about 10% for American men and 4% for women.

· Peptic ulcers are remitting, relapsing lesions that are most often diagnosed in middle-aged to older adults, but they may first become evident in young adult life. 

· The male-to-female ratio for duodenal ulcers is about 3:1 and for gastric ulcers about 1.5 to 2:1. 

· Women are most often affected at, or after, menopause. 

· No significant racial differences have been identified.

· Duodenal ulcer is more frequent in patients with

· Alcoholic cirrhosis

· Chronic obstructive pulmonary disease

· Chronic renal failure

· Hyperparathyroidism

· Hypercalcemia, whatever its cause, stimulates gastrin production and therefore acid secretion. 

· 98% of peptic ulcers are located in the first portion of the duodenum or in the stomach, in a ratio of about 4:1.

Duodenal ulcers:

· In the first portion of the duodenum within few cm of the pyloric ring 

· Anterior wall is more often affected than the posterior wall

Gastric ulcers: 

· Located along the lesser curvature, in or around the border zone between the corpus and the antral mucosa. 

· May occur on the anterior or posterior walls / along the greater curvature

· In 10-20% cases with gastric ulceration, there may be a coexistent duodenal ulcer

· Peptic Ulcer - Morphology

· Shape: Round-to-oval, sharply punched-out defect with straight walls

· Size: < 4 cm size

· Margins: 

· May overhang the base 

· Usually level with the surrounding mucosa

· Depth: variable 

· Superficial lesions involve only the mucosa and muscularis mucosa 

· Deeply excavated ulcers have their bases on the muscularis propria. 

· Base: 

· Is smooth and clean due to peptic digestion of any exudate 

· May be formed by adherent pancreas, omental fat, or liver (if the entire wall is penetrated)

· Free perforation into the peritoneal cavity may occur

· At times, thrombosed or patent blood vessels (the source of life-threatening hemorrhage) are evident 

· Sharply demarcated ulcer margin

· Normal gastric mucosa to the left

· Bleeding artery at the base of ulcer

· Peptic Ulcer - Morphology

· Scarring:

· May involve the entire thickness of the stomach

· Surrounding mucosa is puckered creating folds that radiate from the crater in a spoke-like fashion

· Surrounding gastric mucosa is edematous and reddened, owing to the almost invariable gastritis

· Peptic Ulcer - Morphology

· The histologic appearance varies from active necrosis, to chronic inflammation and scarring, to healing. 

· In active ulcers with ongoing necrosis, four zones are demonstrable: 

· At base and margins - Superficial thin layer of necrotic fibrinoid debris not visible to the naked eye

· Beneath this layer - Zone of nonspecific inflammatory infiltrate, with neutrophils predominating

· In the deeper layers, especially base - Active granulation tissue infiltrated with mononuclear leukocytes

· The granulation tissue rests on a more solid fibrous or collagenous scar. 
· Vessel walls within the scarred area are typically thickened by the surrounding inflammation and are occasionally thrombosed. 

· Chronic gastritis is virtually universal among patients with peptic ulcer disease

· H. pylori infection is almost always demonstrable in these patients with gastritis. 

· Gastritis remains after the ulcer has healed; recurrence of the ulcer does not appear to be related to progression of the gastritis. 

· This feature is helpful in distinguishing peptic ulcers from acute erosive gastritis or stress ulcers because gastritis in adjacent mucosa is generally absent in the latter two conditions.

· Pathogenesis – Peptic Ulceration

· Clinical Course

· Epigastric gnawing, burning, or aching pain. 

· In duodenal ulcers: 

· Pain tends to be worse at night 

· Occurs usually 1-3 hours after meals during the day 

· Pain is relieved by alkalis or food

· In gastric ulcers:

· Pain aggravated by food

· If penetrating ulcers the pain is referred to the back, the left upper quadrant, or chest. 

· Nausea, vomiting, bloating, belching, and significant weight loss (raising the specter of some hidden malignancy) are additional manifestations. 

· Diagnosis: Imaging techniques and endoscopy. 

· Complications of Peptic Ulcer
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· Acute Gastric Ulceration

· Focal, acutely developing gastric mucosal defects may appear following severe stress, whatever its nature–hence the designation stress ulcers. 

· Generally, there are multiple lesions located mainly in the stomach and occasionally in the duodenum. 

· They range in depth from mere shedding of the superficial epithelium (erosion) to deeper lesions that involve the entire mucosal thickness (ulceration). 

· The shallow erosions are an extension of acute erosive gastritis 

· The deeper lesions are not precursors of chronic peptic ulcers, having a totally different pathobiology.

Acute Gastric Ulcerations

· Stress erosions and ulcers are most commonly encountered in patients with

· Shock

· Extensive burns

· Sepsis

· Severe trauma

· In any intracranial condition that raises intracranial pressure (e.g., trauma, brain surgery) 

· Following intracranial surgery.

Stress Ulcers

· Acute Gastric Ulcerations

· Those occurring in the proximal duodenum and associated with severe burns or trauma are called Curling’s ulcers. 

· Gastric, duodenal and esophageal ulcers arising in patients with intracranial injuries, operations or tumors are known as Cushing’s Ulcers
· Acute gastric ulceration-Morphology

· Are usually < 1 cm in diameter

· Are circular and small

· Rarely penetrate beyond the mucosa

· Ulcer base is frequently stained a dark brown by the acid digestion of extruded blood. 

· In contrast to chronic peptic ulcers, acute stress ulcers are found anywhere in the stomach

· Occur singly / multiply throughout the stomach and duodenum. 

· The gastric rugal pattern is essentially normal, and the margins and base of the ulcer are not indurated. 

· Acute gastric ulceration-Morphology

· Microscopically

· Acute stress ulcers are abrupt lesions, with unremarkable adjacent mucosa 

· Conspicuously absent are scarring and thickening of blood vessels, as seen in chronic peptic ulcers. 

· Healing with complete re-epithelialization occurs after the causative factors are removed. 

· The time required for complete healing varies from days to several weeks.

Tumors-Gastric Polyps

· Are mass lesions arising in the gastrointestinal mucosa 

· Are uncommon 

· >90% are non-neoplastic and have no malignant potential as such

· Appear to be hyperplastic in nature

· Are small and sessile, multiple at times

· Histologically:

· A mixture of hyperplastic pyloric-type glandular tissue

· Intervening edematous lamina propria containing inflammatory cells and scant smooth muscle

· Seen most frequently in the setting of chronic gastritis

Gastric Adenoma ( signet ring cells, nitrites, nitrosamines, smoked and salted foods: H. pylori, involves LESSER CURVATURES OF ANTROPYLORIC REGION
· Is a true neoplasm

· Contains proliferative dysplastic epithelium and thereby has malignant potential. 

· May be sessile (without a stalk) or pedunculated (stalked). 

· Most common location - Distal portion of the stomach, particularly the antrum

· Lesions are usually single 

· May grow up to 3 - 4 cm in size before detection 

· Incidence of gastric adenomas increases with age, particularly into and beyond the seventh decade of life. 

· Male-to-female ratio is 2:1 

· Up to 40% of gastric adenomas contain a focus of carcinoma at the time of diagnosis and the risk of cancer in the adjacent gastric mucosa may be as high as 30%. 

· Gastric adenomas usually arise in chronic gastritis with prominent intestinal metaplasia

Gastric Malignancies

· Among the malignant tumors that occur in the stomach :

· Carcinoma (90 to 95%)

· Lymphomas (4%)

· Carcinoids (3%)

· Malignant spindle cell tumors (2%)

Gastric Carcinoma

· Is a worldwide disease

· Represents 3% of all cancer deaths

· Divided by Laurens into two histological subtypes: 

· Intestinal 

· Diffuse

Intestinal subtype :

· Mean age incidence of 55 years

· Male : Female = 2:1 

· Arises from gastric mucous cells that have undergone intestinal metaplasia

· Is well differentiated

· Formation of bulky tumor composed of glandular structure 

· It is the more common type in high-risk populations

· Is progressively diminishing in frequency in the United States. 

· Diffuse subtype: 

· Occurs at an earlier age (Mean 48 years)

· No male predominance

· No particular association with chronic gastritis

· Arises de novo from native gastric mucous cells

· Tends to be poorly differentiated, “signet ring” cell formation

· Constitutes ~50% of gastric carcinomas in the United States

· Frequency has not significantly changed in the last 60 years

Gastric Adenocarcinoma

· Signet ring cells

· Vacuolated cytoplasm

· Nucleus pushed to one side
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· Factors associated with increased incidence of Gastric Carcinoma
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Gastric Carcinoma-Morphology

· Most commonly involves the lesser curvature of the antropyloric region

· Although less frequent, an ulcerative lesion on the greater curvature is more likely to be malignant.

· Gastric carcinoma is classified based on 

· Depth of invasion

· Macroscopic growth pattern

Histologic subtype.

· The morphologic feature having the greatest impact on clinical outcome is the depth of invasion. 

· Early gastric carcinoma: Confined to the mucosa and submucosa, regardless of the presence or absence of perigastric lymph node metastases. 

· Advanced gastric carcinoma One that has extended below the submucosa into the muscular wall and has perhaps spread more widely. 

· Growth patterns of Gastric Carcinoma


· The three macroscopic growth patterns 

· Exophytic: with protrusion of a tumor mass into the lumen

· Flat or depressed: in which no tumor mass is visibly obvious

· Excavated: when a shallow or deeply erosive crater is present 

· In advanced cases, cancerous craters can be identified by their 

· Heaped-up, beaded margins 

· Shaggy, necrotic bases 

· Overt neoplastic tissue extending into the surrounding mucosa and wall

· Linitis plastica: A broad region of the gastric wall or the entire stomach extensively infiltrated by malignancy, creating a rigid, thickened “leather bottle”.

· Metastatic carcinoma, from the breast and lung, may generate a similar picture.

· Metastasis of Gastric Carcinoma

· All gastric carcinomas eventually penetrate the wall to involve the serosa and spread to regional and more distant lymph nodes. 

· May metastasize to the supraclavicular sentinel (Virchow’s) node as the first clinical manifestation of an occult neoplasm. 

· Local invasion into the duodenum, pancreas, and retroperitoneum is characteristic. 

· At the time of death, widespread peritoneal seedings and metastases to the liver and lungs are common. 

· A notable site of visceral metastasis is to one or both ovaries

· Although uncommon, metastatic adenocarcinoma to the ovaries (from stomach, breast, pancreas, and even gallbladder) is so distinctive as to be called Krukenberg tumor
· Spread of Gastric Carcinoma

· Gastric Carcinoma -Clinical Course

· Is an insidious disease that is generally asymptomatic until late in its course.

· The symptoms are non specific and include

· Weight loss

· Abdominal pain

· Anorexia / Vomiting

· Altered bowel habits

· Less frequently dysphagia, anemic symptoms, and hemorrhage. 

· Early detection of early gastric carcinoma depends on the intensity of the diagnostic effort to uncover asymptomatic disease. 

· In Japan, mass endoscopy screening programs take place

· Gastric Carcinoma - Prognosis

· Depends mainly on :

· Depth of invasion 

· Extent of nodal and distant metastasis at the time of diagnosis

· Histologic type has no independent prognostic significance.

· 5-year survival rate of surgically treated early gastric carcinoma is 90-95%

· In contrast, the 5-year survival rate for advanced gastric cancer < 10%.

Congenital Anomalies of Small and Large Intestines

· Meckel’s Diverticulum 

· Congenital Aganglionic Megacolon–Hirschsprung’s Disease 

· Atresia and Stenosis 

Meckel’s Diverticulum

· A solitary diverticulum due to persistence of vitelline duct on the anti-mesenteric side of the bowel, usually within 30 cm of the ileocecal valve

· The vitelline duct connects the lumen of the developing gut to the yolk sac which normally involutes in utero, leaving behind a ligamentous cord. 

· It is a true diverticulum 

· Contains all three layers of the normal bowel wall mucosa, submucosa, and muscularis propria

· May take the form of only a small pouch / blind segment 

· Can be up to a length of 6 cm

· Heterotopic rests of gastric mucosa (or pancreatic tissue) are found in 50%

· Meckel’s Diverticulum

· Meckel’s Diverticulum

· Clinical Features: 

· Present in ~2% of the normal population

· Remains asymptomatic / discovered incidentally

· When peptic ulceration occurs in the small intestinal mucosa adjacent to the gastric mucosa, mysterious intestinal bleeding or symptoms resembling those of acute appendicitis may result. 

· Alternatively, presenting symptoms may be related to intussusception, incarceration, or perforation.

Congenital Aganglionic Megacolon: Hirchsprung’s disease:

-segment of colon lacks both Meissner’s submucosal and Auerbach’s myenteric plexuses
Loss of enteric neuronal coordination leads to

· Functional obstruction

· Colonic dilatation proximal to the affected segment

· Males predominate 4:1. 

· 10% cases occur in children with Down’s syndrome
· Clinical features:

· Manifests in the immediate neonatal period 

· Failure to pass meconium 

· Obstructive constipation 

· Abdominal distention. 

· Major threats to life in this disorder are:

· Superimposed enterocolitis 

· Fluid and electrolyte disturbances 

· Perforation of the colon or appendix with peritonitis.

Acquired Megacolon

· Can occur at any age 

· May result from:

· Chagas’ disease - trypanosomes directly invade the bowel wall to destroy the enteric plexuses

· Obstruction of the bowel - neoplasm or inflammatory stricture

· Toxic megacolon complicating ulcerative colitis or Crohn’s disease 

· Functional psychosomatic disorder

Atresia and Stenosis

· Congenital intestinal obstruction is uncommon but dramatic lesion 

· May affect any level of the intestines

· Duodenal atresia is most common

· Jejunum and ileum are equally involved 

· Colon virtually never

· The obstruction may be complete (atresia) or incomplete (stenosis).

· Atresia may take the form of :

· Imperforate mucosal diaphragm

· String-like segment of bowel connecting intact proximal and distal intestine
. 

· Stenosis is due to :

· Narrowed intestinal segment 

· Diaphragm with a narrow central opening. 

· Failure of the cloacal diaphragm to rupture leads to an imperforate anus.

Enterocolitis

· Diarrhea: An increase in stool mass, stool frequency, or stool fluidity

· Dysentry: Low-volume, painful, bloody diarrhea

· Categories of Diarrheal Disorders

· Secretory diarrhea: 

· Net intestinal fluid secretion lead to output > 500 ml of fluid stool per day

· Is isotonic with plasma 

· Persists during fasting

· Osmotic diarrhea: 

· Excessive osmotic forces exerted by luminal solutes lead to output > 500 ml

· Stops on fasting

· Stool exhibits an osmotic gap (stool osmolality > electrolyte concentration)

· Exudative diseases: 

· Purulent, bloody stools 

· Persist during fasting

· Stools are frequent but may be small or large volume

· Deranged motility: 

· Highly variable features regarding stool volume and consistency

· Other forms of diarrhea must be excluded.

· Malabsorption: 

· Long-term weight loss

· Voluminous, bulky stools with increased osmolarity owing to unabsorbed nutrients and excess fat (steatorrhea)

· Usually abates on fasting.


Major Causes of Diarrhea
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· Viral Enterocolitis
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· Bacterial Enterocolitis
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Necrotizing Enterocolitis

· Acute, necrotizing inflammation of small + large intestine 

· Is the most common acquired gastrointestinal emergency of neonates, particularly premature and LBW

· May occur any time within the first 3 months of life

· Peak incidence is around 2-4 days when infants are started on oral foods 

· There is a higher prevalence of NEC in formula-fed infants relative to breast-fed 

· Necrotizing Enterocolitis

· Primarily affects the terminal ileum and ascending colon,

· In early phases, the mucosa exhibits edema, hemorrhage, and necrosis. 

· As the disease progresses, the full thickness of the bowel wall becomes hemorrhagic, inflamed, and gangrenous

Necrotizing Enterocolitis

· Clinical presentation: 

· May present as a mild gastrointestinal disturbance or as a fulminant illness with intestinal gangrene, perforation, sepsis, and shock. 

· Abdominal distention, tenderness, ileus, and diarrhea with occult or frank blood. 

· Treatment:

· Maintenance of fluid and electrolyte balance + blood pressure

· Surgical intervention and massive resection - onset of gangrene and perforation 

· Long-term residua include short bowel syndrome and malabsorption owing to ileal resection and strictures

Antibiotic-Associated Colitis
(Pseudomembranous Colitis)
· Is an acute colitis characterized by the formation of an adherent inflammatory “membrane” (pseudomembrane) overlying sites of mucosal injury. 

· Usually caused by toxins of C. difficile, a normal gut commensal. 

· Occurs in patients without a background of chronic enteric disease, following a course of broad-spectrum antibiotic therapy.

· Nearly all antibacterial agents have been implicated. 

· Presumably toxin-forming strains flourish following alteration of the normal intestinal 

· Antibiotic-associated colitis occurs primarily in adults as an acute or chronic diarrheal illness

· Diagnosis is confirmed by the detection of the C. difficile cytotoxin in stool. 

Malabsorption Syndromes
· Malabsorption is characterized by suboptimal absorption of fats, fat-soluble and other vitamins, proteins, carbohydrates, electrolytes and minerals, and water.

· Celiac Sprue 

· Tropical Sprue (Postinfectious Sprue) 

· Whipple’s Disease 

· Disaccharidase Deficiency 

· Abetalipoproteinemia 
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Celiac Sprue
· Also known as Gluten-sensitive enteropathy, nontropical sprue, and celiac disease 

· Celiac sprue is a chronic disease

· There is characteristic mucosal lesion of the small intestine and impaired nutrient absorption, which improves on withdrawal of wheat gliadins and related grain proteins from the diet

· Celiac sprue occurs largely in whites

· Celiac Sprue - Pathogenesis

· Fundamental disorder is a sensitivity to gluten

· Gluten is found in wheat and related grains (oat, barley and rye) 

· Gluten contains gliadin (the alcohol-soluble, water-insoluble protein component)

· Although the host defect that leads to intestinal injury remains obscure, considerable evidence points to genetic susceptibility and immune-mediated intestinal injury

· Association with HLA- B8, DR3, DQ 

Biopsy specimens demonstrate 

· Marked mucosal atrophy 

· Increase in plasma cells, lymphocytes, macrophages, eosinophils and mast cells in lamina propria 

· Changes more marked in the proximal small intestine than in the distal 

· Because it is the duodenum and proximal jejunum that are exposed to the highest concentration of dietary gluten

· Mucosal histology usually reverts to normal or near-normal after a period of gluten exclusion from the diet

· Although these changes are characteristic of celiac sprue, they can be mimicked by other diseases, most notably tropical sprue. 

· Celiac Sprue - Clinical Presentation

· The symptoms of celiac sprue vary tremendously from patient to patient. 

· Classic presentation - Diarrhea, flatulence, weight loss, and fatigue in children 

· Extraintestinal complications of malabsorption may overshadow the intestinal symptoms

· Celiac Sprue – Diagnosis and Treatment

· Diagnosis: 

· Clinical documentation of malabsorption

· Demonstration of the intestinal lesion by small bowel biopsy

· Unequivocal improvement in both symptoms and mucosal histology on gluten withdrawal from the diet. 

· Treatment: 

· Withdrawal of gluten from diet

Tropical Sprue 
(Postinfectious Sprue)
· Occurs almost exclusively in people living in or visiting the tropics

· Is common in the Caribbean and South America. 

· No specific causal agent has been clearly associated, but bacterial overgrowth by enterotoxigenic organisms (e.g., E. coli and Haemophilus) has been implicated

· Morphology :

· Intestinal changes - extremely variable, ranging from near normal to severe diffuse enteritis. 

· Unlike celiac sprue, injury is seen at all levels of the small intestine.

· Patients frequently have folate or vitamin B12 deficiency
· Treatment: Broad-spectrum antibiotics
Whipple’s Disease

· Is a rare, systemic condition 

· Etiologic agent: Gram-positive actinomycete, Tropheryma whippelii

· May involve any organ of the body but principally affects the intestine, central nervous system, and joints

· Seen in whites in the fourth to fifth decades of life,

· Male predominance of 10:1. 

· Presents with diarrhea and weight loss, sometimes of years’ duration. 

· Polyarthritis

· Obscure central nervous system complaints

· Lymphadenopathy 

· Hyperpigmentation

Whipple’s Disease

· Characteristic Feature:

· Small intestinal mucosa is laden with distended macrophages in the lamina propria 

· The macrophages contain periodic acid-Schiff (PAS) positive granules and rod-shaped bacilli 

Disaccharidase Deficiency
· Disaccharidases (eg., lactase) are enzymes located in the apical cell membrane of the villous absorptive epithelial cells

· Congenital lactase deficiency is rare 

· Acquired lactase deficiency is common

· Incomplete breakdown of the disaccharide lactose into its monosaccharides, glucose and galactose > osmotic diarrhea from the unabsorbed lactose > bacterial fermentation of unabsorbed sugars > increased hydrogen production (measured in exhaled air by gas chromatography)

· In congenital cases: 

· Becomes evident with initiation of milk feeds

· Infants develop explosive, watery, frothy stools and abdominal distention. 

· Malabsorption promptly corrected when exposure to milk and mild products is terminated 

Abetalipoproteinemia

· Is a rare inborn error of metabolism

· Transmitted by autosomal recessive inheritance 

· Inability to synthesize apolipoprotein B 

· Defect in the synthesis and export of lipoproteins from intestinal mucosal cells. 

· Concomitantly there is complete absence in plasma of all lipoproteins containing apolipoprotein B (chylomicrons, very low—density lipoproteins  [VLDL ] and low-density lipoproteins  [LDL ]). 

· The failure to absorb certain essential fatty acids leads to systemic lipid membrane abnormalities readily evident in the characteristic acanthocytic erythrocytes (“burr cells”). 

· The disease becomes manifest in infancy and is dominated by failure to thrive, diarrhea, and steatorrhea.

Idiopathic Inflammatory Bowel Disease
· Crohn’s disease (CD) 

· Ulcerative colitis (UC)

· Share many common features 

· Both are chronic, relapsing inflammatory disorders of obscure origin. 

· Crohn’s Disease is a granulomatous disease that may affect any portion of the GIT from mouth to anus but most often involves the small intestine and colon. 

· Ulcerative Colitis is a nongranulomatous disease limited to colonic involvement

· Crohn Disease Vs Ulcerative Colitis
Crohn’s Disease
· Also known as Terminal ileitis / Regional enteritis 

· Is characterized pathologically by :

· Sharply delimited and typically transmural involvement of the bowel by an inflammatory process with mucosal damage

· Presence of noncaseating granulomas
· Fissuring and formation of fistulas

· Systemic manifestations in some patients

· Epidemiology – Crohn Disease

· Occurs at any age, from young childhood to advanced age

· Peak age: second and third decades of life

· Females > males

· Whites > nonwhites

· Jews > non-Jews (In US )

· Crohn Disease – Gross Features

· Involvement of:

· Small intestine alone = 40% of cases

· Small intestine + colon = 30%

· Colon alone = 30% 

· Serosa:

· Granular and dull gray

· Mesenteric fat wraps around the bowel surface (“creeping fat”)

· Mesentery of the involved segment 

· Thickened, edematous, and sometimes fibrotic. 

· Intestinal wall 

· Rubbery and thick due edema, inflammation, fibrosis, and hypertrophy of the muscularis propria. 

· Lumen almost always narrowed

· In small intestine evident on x-ray as “string sign” - thin stream of barium passing through the diseased segment. 

· Sharp demarcation of diseased bowel segments from adjacent uninvolved bowel

· When multiple bowel segments are involved by “skip lesions,” the intervening bowel is normal.

· Crohn Disease – Gross Features

· Characteristic sign of early disease - Focal mucosal ulcers, edema, and loss of the normal mucosal texture 

· With progressive disease, mucosal ulcers coalesce into long, serpentine “linear ulcers,” which tend to be oriented along the axis of the bowel 

· Because the intervening mucosa tends to be relatively spared, the mucosa acquires a coarsely textured, “cobblestone” appearance. 

· Narrow fissures develop between the folds of the mucosa, often penetrating deeply through the bowel wall and leading to bowel adhesions. 

· Further extension of fissures leads to fistula or sinus tract formation–to an adherent viscus, to the outside skin or perineum, or into a blind cavity. 

· Free perforation or localized abscesses also may develop.

· Crohn Disease -Histologic Features

· Mucosal Inflammation:

· Earliest lesion - Focal neutrophilic infiltration in epithelial layer> neutrophils infiltrate in isolated crypts > crypt abscess > ultimate destruction of the crypt.

· Ulceration: 

· May be superficial 

· May undermine adjacent mucosa in a lateral fashion

· May penetrate deeply into underlying tissue layers

· Chronic Mucosal Damage:

· The hallmark of IBD, both CD and UC, is chronic mucosal damage. 

· In small intestine - variable villus blunting 

· In colon - crypts exhibit irregularity and branching

· Crypt destruction leads to progressive atrophy, particularly in the colon. 

· Mucosa may undergo metaplasia: 

· Pyloric metaplasia - Gastric antral-type glands

· Paneth cell metaplasia - Paneth cells in distal colon, where they are normally absent 

· Crohn Disease -Histologic Features

· Transmural Inflammation: 

· Affecting all Layers. 

· Lymphoid aggregates are usually scattered throughout the bowel wall 

· Noncaseating Granulomas:

· Present in 50% of cases

· Sarcoid-like granulomas may be present in all tissue layers, both within areas of active disease and in uninvolved regions of the bowel

· Crohn Disease - Clinical Manifestations

· Extremely variable

· Usually begins with intermittent attacks of mild diarrhea, fever, and abdominal pain with asymptomatic periods of weeks to months

· Attacks may be precipitated by periods of physical or emotional stress

· In those with colonic involvement:

· Anemia due to occult or overt fecal blood loss 

· Massive bleeding is uncommon

· In ~20% of patients, the onset is more abrupt mimicing acute appendicitis or acute bowel perforation

· Acute right lower quadrant pain

· Fever

· Diarrhea. 

· The course of the disease includes bouts of diarrhea with fluid and electrolyte losses, weight loss, and weakness.

· Complications

· Fibrosing strictures, particularly of the terminal ileum

· Fistulas to other loops of bowel, the urinary bladder, vagina, or perianal skin, or into a peritoneal abscess. 

· Extensive involvement of the small bowel, including the terminal ileum, may cause marked loss of albumin (protein-losing enteropathy), 

· Generalized malabsorption

· Specific malabsorption of vitamin B12 (with consequent pernicious anemia), or

· Malabsorption of bile salts, leading to steatorrhea. 

Extraintestinal manifestations

· Migratory polyarthritis,

· Sacroiliitis,

· Ankylosing spondylitis,

· Erythema nodosum,

· Clubbing of the fingertips 

· Uveitis

· Nonspecific mild hepatic pericholangitis

· Renal disorders secondary to trapping of the ureters in the inflammatory process sometimes develop. 

· Systemic amyloidosis is a rare late consequence. 

· There is an increased incidence of cancer of the gastrointestinal tract in patients with long-standing progressive CD, representing a fivefold to sixfold increased risk over age-matched populations.

· The risk of cancer in CD, however, appears to be considerably less than that in chronic UC.

Ulcerative Colitis
· Is an ulcero-inflammatory disease

· Limited to the colon 

· Affecting only the mucosa and submucosa 

· In contrast to CD, UC extends in a continuous fashion proximally from the rectum

· Well-formed granulomas are absent. 

· Similar to CD, UC is a systemic disorder associated in some patients with migratory polyarthritis, sacroiliitis, akylosing spondylitis, uveitis, hepatic involvement (pericholangitis and primary sclerosing cholangitis and skin lesions)

· Ulcerative Colitis - Morphology

· Involves the rectum and extends proximally in a retrograde fashion to involve the entire colon (“pancolitis”) in the more severe cases. 

· It is a disease of continuity 

· “skip” lesions such as occur in CD are not found

· 10% with severe pancolitis, develop mucosal inflammation of distal ileum “backwash ileitis”

· Appendix may be involved with both CD and UC

· Extensive and broad-based ulceration of the mucosa occur in the distal colon 

· Isolated islands of regenerating mucosa bulge upward to create “pseudopolyps.” 

· As with CD, the ulcers of UC are frequently aligned along the axis of the colon, but rarely do they replicate the linear serpentine ulcers of CD.

· With indolent chronic disease or with healing of active disease, progressive mucosal atrophy leads to a flattened and attenuated mucosal surface 

· Mural thickening does not occur in UC, and the serosal surface is usually completely normal. 

· Only in the most severe cases of ulcerative disease (UC, CD, and other severe inflammatory diseases) does toxic damage to the muscularis propria and neural plexus lead to complete shutdown of neuromuscular function. In this instance, the colon progressively swells and becomes gangrenous (toxic megacolon)

· The mucosal features of UC are similar to those of colonic CD

· Mucosal inflammation, chronic damage, and ulceration

· Particularly significant in UC is the spectrum of epithelial changes signifying dysplasia and the progression to frank carcinoma

· Clinical Considerations

· Typically presents as a relapsing disorder 

· Attacks of bloody mucoid diarrhea that may persist for days or months and then subside, only to recur after an asymptomatic interval of months to years even decades 

· In the fortunate patient, the first attack is the last. 

· OR the explosive initial attack may lead to such serious bleeding and fluid and electrolyte imbalance as to constitute a medical emergency. 

· Toxic megacolon develops rarely 

· In most patients, bloody diarrhea containing stringy mucus, accompanied by lower abdominal pain and cramps usually relieved by defecation, is the first manifestation of the disease. 

· In a small number of patients, constipation may appear paradoxically, owing to disruption of normal peristalsis. 

· Often the first attack is preceded by a stressful period in the patient’s life. 

· The outlook for patients depends on two factors:

· Severity of active disease

· Duration

· ~ 60% of patients have clinically mild disease

· Almost all patients (97%) have at least one relapse during a 10-year period. 

· About 30% of patients require colectomy within the first 3 years of onset owing to uncontrollable disease. 

· On rare occasions, the disease runs a fulminant course; unless medically or surgically controlled, this toxic form of the disease can lead to death soon after onset.

· The most feared long-term complication of UC is cancer. 

· There is a tendency for dysplasia to arise in multiple sites, and the underlying inflammatory disease may mask the symptoms and signs of carcinoma. 

· Because great cost is involved in mass screening, the debate over the cost-effectiveness of repeated colonoscopies in patients with long-term inactive disease continues

· Modest improvement in patient outcome may be related to better patient care, rather than identification of dysplasia per se.

Vascular Disorders
Ischemic Bowel Disease
· Ischemic lesions may involve the small or large intestine /both depending on the particular vessel(s) affected. 

· Occlusion - Acute / Chronic

· Acute may lead to infarction of several meters of intestine 

· Vessel involved - one of the three major supply trunks of the intestines

· Celiac / superior / inferior mesenteric arteries

· Insidious loss of one vessel may be without effect due to the rich anastomotic interconnections. 

· End arterial lesions, produce small, focal ischemic lesions. 

· Severity of injury ranges from 

· (1) Transmural infarction of the gut, involving all visceral layers implies mechanical compromise of the major mesenteric blood vessels

· (2) Mural infarction of the mucosa and submucosa

· (3) Mucosal infarction, if the lesion extends no deeper than the muscularis mucosa.

· Mucosal or mural infarction more often results from hypoperfusion, either acute or chronic.

· Arterial thrombosis: severe atherosclerosis (usually at the origin of the mesenteric vessel), systemic vasculitis (e.g., polyarteritis nodosa; see Chapter 6: Polyarteritis Nodosa and Other Vasculitides ), dissecting aneurysm, angiographic procedures, aortic reconstructive surgery, surgical accidents, hypercoagulable states, and oral contraceptives.

· Arterial embolism: cardiac vegetations, angiographic procedures, and aortic atheroembolism.

· Venous thrombosis: hypercoagulable states, oral contraceptives, antithrombin III deficiency, intraperitoneal sepsis, the postoperative state, invasive neoplasms (particularly hepatocellular carcinoma), cirrhosis, and abdominal trauma.

· Nonocclusive ischemia: cardiac failure, shock, dehydration, vasoconstrictive drugs (e.g., digitalis, vasopressin, propranolol).

· Miscellaneous: radiation injury, volvulus, stricture, and internal or external herniation.

Transmural Infarction: 

· Due to sudden and total occlusion of mesenteric arterial blood flow

· May involve only a short segment or more substantial portion.

· Colonic infarction tends to occur at the splenic flexure, which represents the watershed between the distribution of the superior and inferior mesenteric arteries 

Angiodysplasia
· Tortuous dilatations of submucosal and mucosal blood vessels

· Seen most often in the cecum or right colon

· Usually only after the sixth decade of life

· Account for 20% of significant lower intestinal bleeding

· Pathogenesis:

· Remains speculative 

· Attributed to mechanical factors operative in the colonic wall 

· Normal colonic distention and contraction > intermittent occlusion of   submucosal veins that penetrate the muscle wall > focal dilatation and tortuosity of overlying submucosal and mucosal vessels

· Because the cecum has the widest diameter of the colon, it develops the greatest wall tension, perhaps explaining the distribution of these lesions. 

Hemorrhoids
· Are variceal dilatations of the anal and perianal venous plexuses

· Extremely common lesions 

· Develop in the setting of persistently elevated venous pressure within the hemorrhoidal plexus. 

· Most frequent predisposing influences are 

· Constipation with straining at stool

· Venous stasis of pregnancy

· Except for pregnant women, they are rarely encountered in persons under the age of 30.

· Rarely but importantly, hemorrhoids may reflect collateral anastomotic channels that develop as a result of portal hypertension

· Varicosities may develop 

· In inferior hemorrhoidal plexus - located below the anorectal line - external hemorrhoids

· In superior hemorrhoidal plexus - internal hemorrhoids

· Or both plexuses - combined hemorrhoids

· Histologically: 

· Thin-walled, dilated, submucosal varices that protrude beneath the anal or rectal mucosa. 

· If exposed > traumatized > tend to become thrombosed

· Superficial ulceration, fissure formation, and infarction with strangulation may develop

· Bowel Obstruction

· Can occur at any level

· Small intestine is most often involved owing to its narrow lumen. 

· Clinically: 

· Abdominal pain and distention

· Vomiting

· Failure to pass flatus. 

· If the obstruction is mechanical or vascular in origin, immediate surgical intervention is usually required
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Hernias

· Weakness or defect in the wall of the peritoneal cavity 

· May permit protrusion of a pouch-like, serosa-lined sac of peritoneum, called a hernial sac

· Usual sites 

· Inguinal and femoral canals

· Umbilicus

· In surgical scars

· External herniation: Segment of viscera frequently protrude and become trapped 

· Particularly true with inguinal hernias because they tend to have narrow orifices and large sacs

· Small bowel loops

· Portions of omentum

· Large bowel

· Pressure at the neck of the pouch > impaired venous drainage of the trapped viscus > stasis and edema > increase the bulk of the herniated loop > permanent trapping or incarceration > compromise of arterial supply and venous drainage (strangulation) > infarction of the trapped segment

Adhesions
· Surgical procedures, infection, and even endometriosis often cause localized or more general peritoneal inflammation (peritonitis). 

· As the peritonitis heals, adhesions may develop between bowel segments or the abdominal wall and operative site. 

· These fibrous bridges can create closed loops through which other viscera may slide and eventually become trapped (internal herniation). 

· Intestinal herniation must be considered then, even without a previous history of peritonitis or surgery.

Intussusception
· When one segment of the small intestine, constricted by a wave of peristalsis, suddenly becomes telescoped into the immediately distal segment of bowel. 

· Once trapped, the invaginated segment is propelled by peristalsis farther into the distal segment, pulling its mesentery along behind it

· In infants and children, there is usually no underlying anatomic lesion or defect in the bowel

· In adults, however, signifies an intraluminal mass or tumor as the point of traction. 

· In both settings, intestinal obstruction ensues, and trapping of mesenteric vessels may lead to infarction.

Volvulus
· Complete twisting of a loop of bowel about its mesenteric base of attachment produces intestinal obstruction and infarction. 

· Occurs most often in large redundant loops of sigmoid, followed in frequency by the cecum, small bowel (all or portions), stomach, or (rarely) transverse colon. 

Tumors of Small and Large Intestines
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· Majority of tumors are epithelial in origin

· Colon (including the rectum) is one of the most common sites of primary neoplasms in the body.

· Colorectal cancer ranks second to bronchogenic carcinoma among the cancer killers

· Adenocarcinomas constitute the vast majority of colorectal cancers 

· They represent 70% of all malignancies arising in the gastrointestinal tract

· Tumors of Small and Large Intestines

· Polyp is a tumorous mass that protrudes into the lumen of the gut

· May be formed as the result of abnormal mucosal maturation, inflammation, or architecture

· These polyps are non-neoplastic and do not have malignant potential per se – eg., hyperplastic polyp

· Traction on the mass may create a polyp

· Pedunculated – with stalk 

· Sessile - without a stalk

· Epithelial polyps that arise as the result of proliferative dysplasia are termed adenomatous polyps, or adenomas. 

· They are true neoplastic lesions (“new growth”) and are precursors of carcinoma.

Non-Neoplastic Polyps

· Majority of intestinal polyps occur in the colon

· Increase in frequency with age

· Non-neoplastic polyps (mostly hyperplastic) represent about 90% of all epithelial polyps in the large intestine

· Are found in more than half of all persons age 60 years or older

· Inflammatory (pseudo-) polyps, representing nubbins of inflamed regenerating mucosa surrounded by ulceration, are seen in patients with long-standing inflammatory bowel disease (i.e., UC or CD). 

· Lymphoid polyps are an essentially normal variant of the mucosal bumps containing intramucosal lymphoid tissue. Three forms of non-neoplastic polyps deserve separate mention.

· Hyperplastic Polyps

· These are small (< 5 mm in diameter) epithelial polyps

· Usually discovered in the sixth and seventh decades

· Appear as nipple-like, hemispheric, smooth, moist protrusions of the mucosa, usually positioned on the tops of mucosal folds

· May occur singly but more often are multiple

· >50% found in the rectosigmoid

· Histologically:

· Composed of well-formed glands and crypts lined by non-neoplastic epithelial cells showing differentiation into mature goblet or absorptive cells, with scant lamina propria

· Small hyperplastic polyp have virtually no malignant potential

· Juvenile Polyps

· Represent focal hamartomatous malformations of the mucosal elements

· May occur sporadically or be associated with juvenile polyposis syndrome

· Majority occur in children < five years of age. 

· Nearly 80% occur in the rectum

· Juvenile polyps tend to be large (1 to 3 cm in diameter), rounded, smooth or slightly lobulated lesions with stalks up to 2 cm in length.

· Histologically :

· Lamina propria constitutes the bulk of the polyp, enclosing abundant cystically dilated glands. 

· Inflammation is common, and surface may be congested / ulcerated 

· Generally they occur singly

· Have no malignant potential. 

· There is a risk of adenomas, however, and hence adenocarcinoma may arise in patients with the juvenile polyposis syndrome. 

· Smaller, isolated hamartomatous polyps may be identified in the colon of adults and are referred to as retention polyps

Peutz-Jeghers Polyps
· Peutz-Jeghers syndrome – 

· Rare autosomal dominant syndrome

· Multiple hamartomatous polyps scattered throughout the entire gastrointestinal tract 

· Melanotic mucosal and cutaneous pigmentation around the lips, oral mucosa, face, genitalia, and palmar surfaces of the hands

· Peutz-Jeghers polyps tend to be large and pedunculated with a firm lobulated contour. 

· Histologically 

· An arborizing network of connective tissue 

· Well-developed smooth muscle extending into the polyp 

· Surrounds normal abundant glands lined by normal intestinal epithelium rich in goblet cells

· Distribution of polyps 

· Stomach - 25%

· Colon - 30%

· Small bowel - 100%

· Do not have malignant potential

· Patients with the syndrome have an increased risk of developing carcinomas of the pancreas, breast, lung, ovary, and uterus

· When gastrointestinal adenocarcinoma occurs, it arises from concomitant adenomatous lesions.

€

Microsatelite instability: hallmarke for HNPCC ( start of as a cancer

HPC: there is a progression to cancer
Neoplastic Epithelial Lesions

· Adenomas 

· Familial Adenomatous Polyposis 

· Colorectal Carcinoma 

· Small Intestinal Neoplasms 

· Carcinoid Tumors 

Adenomas

· Are neoplasms that range from small, often pedunculated lesions to large neoplasms that are usually sessile

· Prevalence ~ 20 to 30% before age 40, rising to 40 to 50% after age 60

· Males = Females 

· There is a well-defined familial predisposition to sporadic adenomas,

· Segregated into three subtypes based on the epithelial architecture:

· Tubular adenomas: tubular glands.

· Villous adenomas: villous projections.

· Tubulovillous adenoma: a mixture of tubular glands and villous projections.

· Tubular adenomas are by far the most common

Adenomas

· All adenomatous lesions arise as the result of epithelial proliferative dysplasia, which may range from mild to so severe as to constitute carcinoma in situ

· Almost all invasive colorectal adenocarcinomas arise in pre-existing adenomatous polyps 

· The malignant risk with an adenomatous polyp is correlated with three interdependent features: 

· Polyp size

· Histologic architecture

· Severity of epithelial dysplasia 

· (1) Cancer is rare in tubular adenomas < 1 cm in diameter

· (2) Risk of cancer is high in sessile villous adenomas more than 4 cm in diameter

· (3) Severe dysplasia, when present, is often found in villous areas

· (4) The period required for an adenoma to double in size is estimated at about 10 years

· Thus, they are slow growing

· Clinical Considerations

· May be asymptomatic

· Many discovered during evaluation of anemia or occult bleeding

· Villous adenomas are much more frequently symptomatic than the other patterns and often are discovered because of overt rectal bleeding.

· Rarely they may hypersecrete copious amounts of mucoid material rich in protein and potassium, leading to either hypoproteinemia or hypokalemia. 

· Adenomas of the small intestine may be present with anemia and rarely with obstruction or intussusception

Familial Adenomatous Polyposis

· Familial polyposis syndromes are uncommon autosomal dominant disorders that fall into two major categories: 

· Peutz-Jeghers syndrome – 

· Characterized by hamartomatous polyps 

· Modestly increased risk of cancer, frequently in extragastrointestinal sites. 

· Familial adenomatous polyposis (FAP) –

· Innumerable adenomatous polyps 

· A frequency of progression to colon adenocarcinoma approaching 100% 

· Patients typically develop 500 to 2500 colonic adenomas that carpet the mucosal surface 

· Minimum of 100 polyps necessary for diagnosis of FAP

· Multiple adenomas may also be present elsewhere in the alimentary tract. 

· Histologically the vast majority of polyps are tubular adenomas

· Cancer-preventive measures 

· Prophylactic colectomy as soon as possible

· Early detection of the disease in siblings and first-degree relatives at risk

Gardner’s syndrome
· Is a variation of FAP

· Autosomal dominant 

· Intestinal polyps identical to those in FAP     PLUS

· Multiple osteomas (particularly of the mandible, skull, and long bones)

· Epidermal cysts

· Fibromatosis

· Abnormalities of dentition - unerupted and supernumerary teeth

· High frequency of duodenal and thyroid cancer

· Patients have the same high risk of developing colon cancer as those with FAP

· Turcot’s syndrome is a rare variant marked by the combination of adenomatous colonic polyposis and tumors of the central nervous system, mostly gliomas.

Colorectal Carcinoma

· Virtually 98% of all cancers in the large intestine are adenocarcinomas. 

· Account for nearly 15% of all cancer-related deaths in the United States

· Peak incidence is 60 - 70 years

· If found in a young person, suspect pre-existing UC or one of the polyposis syndromes 

· Rectal lesions: Male-to-female ratio is 2:1

· More proximal tumors: No gender difference

· Colorectal Carcinoma
Etiology

· Dietary factors as predisposing to a higher incidence of cancer are :

· Low content of unabsorbable vegetable fiber

· Corresponding high content of refined carbohydrates
· High fat content (as from meat)

· Decreased intake of protective micronutrients
· Gross Features – Colorectal Carcinoma

· Almost all colorectal carcinomas begin as in situ lesions within adenomatous polyps

· However, they evolve into different morphologic patterns

· Tumors in the proximal colon 

· Grow as polypoid, fungating masses that extend along one wall of the capacious cecum and ascending colon 

· Obstruction is uncommon

· Tumors in the distal colon

· Tend to be annular, encircling lesions that produce so-called napkin-ring constrictions of the bowel 

· Margins of the napkin ring are classically heaped up, beaded, and firm, and the midregion is ulcerated. 

· Lumen is markedly narrowed, and the proximal bowel may be distended

· Both forms of neoplasm directly penetrate the bowel wall over the course of time (probably years) and may appear as subserosal and serosal white, firm masses, frequently causing puckering of the serosal surface
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KNOW THIS TABLE
· Microscopic characteristics of right-sided and left-sided colonic adenocarcinomas are similar

· Can be 

· Differentiated - Tall, columnar cells resembling adenomatous lesions

· Undifferentiated frankly anaplastic masses

· Clinical Considerations

· Remain asymptomatic for years

· Symptoms develop insidiously

· Frequently months / years before diagnosis is made

· Cecal and right colonic cancers – 

· Fatigue, weakness, and iron-deficiency anemia

· These bulky lesions bleed readily 

· Discovered at an early stage provided colon is examined thoroughly radiographically and during colonoscopy

· Left-sided lesions – 

· Produce occult bleeding, changes in bowel habit, or crampy left lower quadrant discomfort.

· Chance for early discovery and successful removal greater because these patients usually have prominent disturbances in bowel function, such as melena, diarrhea, and constipation. 

· Cancers of rectum / sigmoid - poor prognosis

· More infiltrative at the time of diagnosis than proximal 

· Clinical maxim - Iron-deficiency anemia in an older man means gastrointestinal cancer until proved otherwise

· In women, the situation is less clear because menstrual losses, multiple pregnancies, or abnormal uterine bleeding may underlie such an anemia. 

· Spread of Colo-rectal Carcinoma

· Direct extension 

· Metastasis through the lymphatics and blood vessels

· Regional lymph nodes

· Liver

· Lungs

· Bones
· The single most important prognostic indicator of colorectal carcinoma is the extent of the tumor at the time of diagnosis. 

· Staging system described by Astler and Coller 

· A lesion - ~100% chance for 5-year survival after resection

· B1 lesion - 67% 

· B2 lesion - 54%

· C1 lesion - 43% 

· C2 lesion - 23%

· Aim: Discover these neoplasms when curative resection is possible, preferably when they are yet adenomatous polyps

[image: image23]
Carcinoid Tumor: MOST FAVORED SITE is terminal ileum and appendix
· Neuroendocrine cells are normally dispersed along the length of the gastrointestinal tract mucosa as well as in many other organs, such as lung, pancreas, biliary tract, and elsewhere

· Tumors of these cells are called “carcinoids” on the basis of their slow growth pattern

· Carcinoids arise most commonly in the gut, with a scattering of tumors in the pancreas, lungs, biliary tree, and liver.

· Peak incidence - sixth decade, but they may appear at any age. 

· All carcinoids are potentially malignant tumors

· Tendency for aggressive behavior correlates with 

· Site of origin

· Depth of local penetration

· Size of the tumor. 

· Appendiceal and rectal carcinoids infrequently metastasize, even though they may show extensive local spread

· In contrast, 90% of ileal, gastric, and colonic carcinoids that have penetrated halfway through the muscle wall have spread to lymph nodes and distant sites at the time of diagnosis.

· Most common site of gut carcinoid - Appendix - appear as bulbous swellings of the tip frequently obliterating the lumen

· Followed by the small intestine (primarily ileum), rectum, stomach, and colon - appear as intramural or submucosal masses that create small, polypoid, or plateau-like elevations < 3 cm in diameter. 

· Overlying mucosa may be intact or ulcerated, and the tumors may permeate the bowel wall to invade the mesentery

· A characteristic feature is a solid, yellow-tan appearance on transection.

· Tumors are exceedingly firm owing to striking desmoplasia

· Histologically the neoplastic cells may form discrete islands, trabeculae, glands, or undifferentiated sheets

· Tumor cells are monotonously similar, having a scant, pink, granular cytoplasm and a round-to-oval stippled nucleus

· Rarely tumors arise resembling small cell carcinomas of the lung or contain abundant psammoma bodies similar to those seen in papillary thyroid carcinomas 

· By electron microscopy, the cells in most tumors contain cytoplasmic, membrane-bound secretory granules with osmiophilic centers (dense-core granules). 
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Gastrointestinal Lymphoma
· Up to 40% of lymphomas, however, arise in sites other than lymph nodes, and the gut is the most common location 

· Any segment of the gastrointestinal tract may be secondarily involved by systemic dissemination of non-Hodgkin’s lymphomas

· By definition, primary gastrointestinal lymphomas exhibit no evidence of liver, spleen, or bone marrow involvement at the time of diagnosis–regional lymph node involvement may be present.

· Primary gastrointestinal lymphomas usually arise as sporadic neoplasms. 

· They also occur more frequently in certain patient populations:

· Chronic sprue-like malabsorption syndromes

· Natives of Mediterranean region

· Congenital immunodeficiency states

· Infection with HIV

· Following organ transplantation with immunosuppression.

· Sporadic lymphomas, also termed the Western type, are the most common form in the Western hemisphere. These B cell lymphomas appear to arise from the B cells of mucosa-associated lymphoid tissue 

· The sprue-associated lymphoma arises in some patients with a long-standing malabsorption syndrome that may or may not be a true gluten-sensitive enteropathy. 

· Mediterranean lymphoma refers to an unusual intestinal B-cell lymphoma arising in children and young adults with Mediterranean ancestry, having a background of chronic diffuse mucosal plasmacytosis







� EMBED Unknown  ���




















� EMBED Unknown  ���

















� EMBED Unknown  ���











� EMBED PBrush  ���








Path tt1 2006 review
Page 186 of 186

[image: image48.png]TYPES OF ASTHMA

TYPES OF
ASTHMA

Extrinsic
Atopic (allergic)
Occupational

Allergic
bronchopulmanary
aspergillosis

Intrinsic
Nonreaginic
Pharmacolagic

(eg.
aspirin-sensitive)

PRECIPITATING
FACTORS*

Specific allergens
Chemical challenge

Antigen (spores)
challenge

Respiratory tract infection

Aspirin

MECHANISM OR
IMMUNOLOGIC REACTION

Type | (igE) immune reaction
Type | immune reactions

Type | and Illimmune
reactions

Unknown: hyper-reactive
ainvays

Decreased prostaglandins,
increased leukotrienes

* All types may be precipitated by cold, stress. exercise. All have hyper-reactive airways.



[image: image49.png]DIFFUSE INTERSTITIAL LUNG DISEASES

KNOWN CAUSE
1. Occupational and emvironmental inhalants

2. Inorganic dustssilicosis, ashestos, coal
workers pneumocaniosis

b Organic dusts (hypersensitiity
pneumonitis)

c Gases, fumes, aerosols (oxygen toxicity.
sulfur dioxide, toluene)

2Drugs and toxins

Chemotherapeutic agents (busulfan.
bleomycin)

Antibictics (nitrofurantoin)
Antiarthythmics (amiodarone)
Other drugs (gold. penicilamine)
Toxins (paraquat)

3lnfections
Viral (influenza, cytomegalovirus)
Bacterial (widespread tuberculosis)
Fungal
Parasitic (Preumocystis carini)

UNKNOWN CAUSE

1. Sarcoidosis

2 Associated vith collagen-/ascular disorders and
vasculitis (e g theumatoid arthriti. systemic
lupus erythematosus, Wegeners granulomatosis)

3 Goodpastures syndrome
4ldiopathic pulmonary hemosiderosis

5 Eosinophilic preumonia

6 Histiocytosis X

7 Alveolar proteinosis
8 Desquamative interstitial pneumoritis

9 Idiopathic pulmanary fibrosis



[image: image50.png]AGENT

Mineral Dusts
Coal dust

Silica

Asbestos

Beryllum

Iron oxide
Barium suffate
Tin oxide

DISEASE

Anthracosis
Macules

Progressive massive fibrosis
Caplans syndrome
Silicosis

Caplans syndrome
Asbestosis

Pleural plaques

Caplans syndrome
Mesothelioma

Carcinoma of the lung, larynx.
stomach, colon

Actte berylliosis
Beryllium granulomatosis
?Bronchogenic carcinoma
Siderosis

Baritosis

Stannosis

Organic Dusts That Induce Hypersensitivity Pneumonitis

Moldy hay
Bagasse

Bird droppings

Organic Dusts That Induce Asthma
Cotton, flax. hemp

Red cedar dust

Chemical Fumes and Vapors

Nitrous oxide. sulfur dioxide
‘ammonia, benzene, certain
insecticides (e g.. cyanate
gases)

Farmers lung
Bagassosis
Bird-breeders lung

Byssinosis
Asthma

Bronchitis
Asthma
Pulmonary edema

Respiratory distress syndrome
Injury to exposed mucosa
Fulminant poisoning

EXPOSURE

Coal mining (particularly hard coal)

Foundry work, sandblasting. hard-rock
mining. stane cutting. others

Mining. milling, and fabrication,
installation and removal of insulation

Mining, fabrication

Welding
Mining
Mining

Farming
Manufacturing wallboard, paper
Bird handiing

Textile manufacturing

Lumbering. carpentry

Occupational and accidental exposure



[image: image51.png]THE NEW INTERNATIONAL STAGING SYSTEM FOR LUNG
CANCER

T4 Tumor or 3 cm without pleural or mainstem bronchus involvement

T2 Tumor >3 cm or involvement of mainstem bronchus 2 cm from carina,
visceral, pleural or lobar atelectasis

T3 Tumor with involvement of chest wall (including superior sulcus tumors).
diaphragm, mediastinal pleura. pericardium, mainstem bronchus <2 cm
from carina, or entire lung atelectasis

T4 Tumor with invasion of mediastinum, heart, great vessels, trachea,
‘esophagus, vertebral body. or carina or with a malignant pleural effusion

N0 No demonstrable metastasis to regional lymph nodes
N1 Ipsilateral hilar or peribronchial nodal involvement
N2 Metastasis to ipsilateral mediastinal or subcarinal lymph nodes

N3 Metastasis to contralateral mediastinal or hilar lymph nodes. ipsilateral or
contralateral scalene. or supraclavicular lymph nodes

MO No (known) distant metastasis
M1 Distant metastasis present

STAGE GROUPING
Stage | T2 o 1o
Stage Il T2 Nt 1o
Stage llla ™ N2 1o

hE] no2 1o
Stage lllb AnyT 3 1o

T AnyN 1o

Stage IV AnyT AnyN U]



[image: image52.png]LOCAL EFFECTS OF LUNG TUMOR SPREAD
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