Cardiovascular Notes for the Final Examination
Compiled by Ben Lawner, MS-II, NSUCOM


Part II Cardiovascular Chart Handout

For further clarification of difficult concepts, please ask Brad Lipson, DO-C, for access to his smartmedia digital camera card. This worthy piece of data should contain a multiple-gated acquisition image library of all previous cardiology lectures. 

Dr. Dmitri Pyrros,MD, Cerebral Vascular Disease
Cerebrovascular Disease, risk factors include

-Hyperlipidemia
-HTN
-Diabetes Mellitus

-Tobacco Use

-Genetic


8% of deaths in US secondary to strokes is the 4th leading cause of death

Clinical Presentation
1. Reduced cerebral perfusion

2. Throm3. Embolization
4. Subarachnoid and IC bleed
<10% of strokes are hemorrhagic, due to a rupture of aneurysm of AV malformation.

IC Bleeds are usually due to hypertension, bleeding directly into the brain

Many strokes preceeded by TIA, “a mini-stroke”
Useful focal signs include: aphasia, sensory syndromes, droop, blindness, amaurosis fugax (lace veil over the eyes)

DDX available:
->Fundoscopic examination

->CT
->MRI replacing angiography as diagnostic test of choice (MRA). Cannot differentiate extreme high grade stenosis from a total occlusion. Will require contrast via angiography
->Cardiac ultrasound is inexpensive, good screening test for vascular disease
->Gold standard is DSA= involves femoral artery puncture with IV contrast

Treatment options:
Medical management: Antiplatelet therapy, ASA, Ticlid, Plavix, anticoagulants

Surgical intervention: carotid endarterectopy, limited risk of stroke. Risk confined to peri-operative period

Endovascular stenting: Greater stroke risk, performed by interventional radiologists who prefer to be called, ëndovascular surgeons”

Surgery is recommended with patients >75% or deep ulcers

Asysmptomatic patients <75% stenosis or shallow ulcer. Medical tx and follow up
Symptomatic patients with a reversible neurologic deficit and completed stroke and NO intracranial bleeding, surgery is recommeneded

For patients with complicated stroke and IC bleed, allow 4-6 weeks for stabilization
For patients with completed stroke and pre-occlusive stenosis with bleed, medical therapy and control with HTN. Anti platelt therapy and sx in 1 to 2 weeks


Abdominal Aortic Aneurysm 
1. Atherosclerosis- most common 

2. Hypertension +/- aortic dissection

3. Cystic medical necrosis

Incidence:
-Found in more than 3% of general adult population

-Associated vascular disease: 
-5% of patients with CAD
-10% of  patients with vascular disease

-53% of patients do have femoral or popliteal pulse
-High incidence of additional aneurisms within the vascular system, iliac as well as femoral and popliteal


AAA  Signs and Symptoms

-Pulsatile abdominal mass

-Abdominal back, flank pains, ecchymosis (Cullen’s sign) 

-Transient or permanent paraplegia

-AAA can throw emboli and cause thrombosis in end organs or arterioles

-Shocky patienrs need sx

-Pulsatile belly

Diagnostic stiduies:
-Trans abdominal ultrasonography: easily obtained, minimal time is consumed and usually diagnostic

-CAT scan of abdomen with contrast is diagnostic, the proximal distal extent of the aneurysm. Also identifies iliac artery aneurysms, renal status and is reasonably quick and more expensive. 

-Angiography: More expensive than previous studies. Gold standard for elective studies, although rapidly being by CT scan. Time consuming. Acute ruptured state: delayed. Will result in loss of golden hour. 

-Mortality of elective repair is approximately 1-6%, while ruptured mortality approaches 90%
-50% of AAA ruptures die pre-hospital
-Of those survivors, 50%Q die preoperatively

-Of those survivors, 50% die of complications

-6-10% survive. 

Pain due to expanding abdominal aneurysm, pressure occupying lesion
4 cm: Less than 4 cm is 10% risk of rupture, watch with serially.

4-5 cm: 20% or greater risk of rupture

Risk, “skyrockets” above 5 SONAMETERS


Atherosclerotic Occlusive Disease

1. Aorto-iliac

2. Femoral Popliteal

3. Tibial Peroneal

Signs of peripheral vascular disease include:
Muscle wasting, shiny atrophic skin, tissue loss, rubor with dependency of leg, palor of leg with elevation

Aorto iliac disease and LeRiche Syndrome: Decreased femoral pulses, decreased sexual potency and claudication (pain with exercise). Rare tissue loss secondary to collaterals unless embolic

Common Iliac/External Iliac: Symptoms are buttock, thick and calf claudication with rare tissue loss unless embolic. Internal iliac stenosis is rarely symptomatic due to large amount of collateralization. Commonly associated with other obstructions

Femoral Popliteal: Most common site usually occluded at Hunter’s Canal. Proximal thigh and calf claudication. Present and is commonly associated tissue lass

Tibial Peroneal: Calf and foot claudiciation and commonly associated tissue loss

Work up
-Physical examination: Inspection of pulses and level of loss of pulses, correlate with S/S
-Non invasive testing include the ankle-brachial index. ABI of 1=normal. Lesser index may correlate with obstruction

-MRA: Useful for aorto iliac and femoral popliteal evaluation. Not sufficiently sensitive for below knee evaluation

-Aortography with run off: Gold standard provides road map of the vessels and their stenotic lesions. 

Treatment:
Surgical indications: Ischemic pain and tissue necrosis. Indicates advanced necrosis and a threatened limb. Amputation is common with no treatment

Surgical reconstruction is appropriate if anatomy is favorable and also as a limb salvage attempt with questionable anatomy. 

Angioplasty for lesions above knee is useful, if appropriate, vs. surgical intervention. For patients with claudication, this should be disabling or limiting from an employment or a social standpoint and these patients deserve revascularization. 

Peripheral atheromatous emboli: Surgical indications for PTA / stent vs. surgical reconstruction. 


Medical management:
-Antiplatelet agents, ASA, plavix, ticlid
-Rheologic agents
-Anticoagulants


***Peroneal often acts as end stage vessel and will collateralize the dorsal palmar arch***
***Don’t just hack off legs indiscriminately***

***Don’t leave an ischemic extremity without blood***

-Consult surgery for vascularization. 

Dr. Thomas Panavelil, 8:00-10:00 am, October 9, 2002, ANTIHYPERTENSIVES

Anti-hypertensive agenst:


	DRUG

	MECHANISM
	KINETICS
	CLINICAL

	Angiotensin Receptor Blockers
Losartan
Valsartan
	Block angiotensisn type I receptors AT-1 subtype in blood vessel and other tissues very selectively. Similar to ACEI effects. Blocks aldosterone reabsorption. `Does not alter bradykinin or prostanoid metabolism

	Calcium Channel Blockers
Amlodopine(Norvasc)
Isradipine (Dynacirc)
Nisoldipine (Sular)
Diltiazem (Cardizem)
	Peripheral effects maximum for dipenes. Work on calcium channels in myocardium. Verapamil is least selective. Bind to voltage dependent calcium channels, end result is inhibition of Ca2+ influx across plasma membrane. Have an intrinsic diuretic effect and may not require addition of diuretc. 
Remember the three generations of Ca2+ blockers

I. Verapamil-central: anti-arrhythmic 
II. Diltiazem-central/peripheral: anti-arrhythmic
III. Dipenes-peripheral: vasodilation and blood pressure control 
	3-8 hour half life
Treatment usually TID
Sustained release preparations are available

	Produce fewer compensatory responses. Preferred over vasodilators
ADVERSE EFFECTS/SE:
Constipation, dizziness, H/A, fatigue

Avoid verapamil in CHF

Uses include:
SVT (verapamil and diltiazem)
Asthma
Diabetes, angina

Safe with beta-blockers, esp dipenes

Amlododipine and nicardipine have less interaction 

	Ace Inhibitors

-alapril
	Inhibit angiotensin converting enzyme and thus interfere with the renin angiotensin aldosterone cascade. ACE therapy is recommended when the preferred first line agents (beta blockers and diuretics) are ineffective or contraindicated. Lower blood pressure, reducing PVR. 
	Orally administered
	Chronic CHF management

Hypertension

Standard post MI
ADVERSE EFFECTS:
-Decrease bradykinin inactivation

-Cough (most common)

-Fever, rashes, altered taste, hyperK

-Syncope, angioedema

	Alpha one adrenergic blockers

Prazsoin (minipress)
Doxazosin (Cardura)
Terazosin (Hytrin) 

-zosin
	Alpha receptors found in most blood vessels and in high concentrations in arterioles of skin, kidney, and mucosal surfaces. Alpha one and alpha two subtypes. Alpha one is pre-synaptic. Vasoconstrictive effects of NE are mediated by alpha one activation. Function via phospholipase C. Antagonize vasocontrictive effects of catecholamines.
	Oral; prescribed in combo with diuretic
	Avoids long term tachycardia and renin release. Postural hypotension may occur.

Prazosin: mild to moderate hypertension, causes little effect on alpha 2. Only peripheral and no CNS actions. 

ADVERSE EFFECTS/SE:
Reflex tachycardia and syncope

May require concomitant use of beta blockers

	Centrally acting sympatholytics
Clonidine (Catapress)
	Activity of SNS blocked at five levels, one withn the CNS and the other four in the periphery. Act on brain stem where they interfere with tonic output of CNS vasomotor control centers in brain stem. Catapress is an AGONIST: acts on alpha 2 receptors. Causes inhibition of cholinergic release. Reduction of sympatho-adrenal activity. 
	Orally absorbed

Excreted by kidney
Admin in combo with diuretic


	Do not use catapress in patients with depression.

AGONIST: Alpha 2 agonism leads to hypotension.
Clonidine does not reduce RBF or GFR and is useful in the tx of HTN and renal disease.
ADVERSE EFFECTS:
Sedation, nasal mucosa drying, salt retention is the major compensatory response, rebound hypertension. Do not withdraw tx too quickly.

	Centrally acting sympatholytics
Guanfacine (Tenex)

Guanabenz (Wytensin)
	Guanfacine is an oral, alpha 2 adrenergic agonist that works by producing a decrease in sympathetic outflow, resulting in a reduction in PVR, renal vascular resistance, HR, and blood pressure. More alpha 2 selective. Reduces LVH.
	Orally absorbed
	Neutral effects on glucose tolerance but sexual dysfunction is a problem.

	Methyl DOPA
	Prodrug, gets converted to dopamine. Acts principally as an alpha 2 agonist. Because blood flow to kidney is NOT reduced, this drug is valuable in treating patients with renal insufficiency.  
	
	ADVERSE EFFECTS:

Effects include drowsiness, sedation, hematologic/immunologic toxicity. Hemolytic anemia, lactation in men

	Alpha 1 adrenergic blockers (sympathoplegic)
	Alpha receptors are found in most BVs and in high concentrations in arterioles of skin. Relax both arterial and venous smooth muscle. Antagonize the vasoconstrictor effects of catecholamines and reduce BP by decreasing venous tone and SVR.
	
	Prazosin: Mild to moderate HTN tx

Specific for alpha one blockade

ADVERSE EFFECTS:
Syncope and reflex tachycardia

	Vasodilator

Minoxidil (Loniten)
	Drug is more potent than hydralazine and has a longer duration of action. Vasodilation of resistance vessels but not of capacitance (venous) vessels. 
Admin to treat malignant hypertension refractory to other drugs. 
	Oral
	Tx: malignant hypertension

ADVERSE EFFECTS:
Reflex tachycardia, may require concomitant beta blocker and a diuretic

Hypertrichosis: another side effect, hirsutism

	Adrenergic Nerve Terminal Blockers

Guanadre

Guanethidine
Resperine
	These drugs lower blood pressure by preventing normal physiologic release of NE from the post ganglionic sympathetic neurons. Used in outpatient therapy of severe hypertension. Depletes the adrenergic nerve terminal as well as block the release of these stores. 

RESPERINE: Extracted from roots of Indian plant and blocks the ability of aminergic transmitter vesicles to take up and store biogenic amines, which is Mg2+/ATP dependent. Depletion of NE, dopamine, and serotonin from post-ganglionic neurons. 
	
	ADVERSE EFFECTS:
Hypotension, sexual dysfunction, explosive diarrhea, fatigue.

CLINICAL USE:
Used in tx of severe HTN in the oputpatient setting. 



	Hypertensive emergencies
	Sodium nitroprusside: Used in controlled IV infusions for the tx of hypertensive emergencies. Produces both arteriolar and venous dilation.  Adverse ewffecs include hypotension, cyanide accumulation. Oral nitroprusside is poisonous. 

Diazoxide (Hyperstat): Parenteral, non thiazide diuretic. Administered IV with beta blocker for HTN emergencies, eclampsia
Labetalol: Alpha and beta receptor blockade, used IV for severe hypertension.

Trimethaphan: Ganglionic blocker is still available IV. Rapid action for intravenous administration. SE may involve sympathoplegia and parasympathoplegia. 



	Beta Adrenergic Blocking Agents
	Recall  that beta blockers decrease vascular resistance and attenuate the effects of catecholamine mediated cardiac damage. 
Propanolol: prototype drug
Atenolol/Metoprolol are beta-1 seclective


	Orally active
Undergo extensive first pass metabolism


	Tx migraine (prevention)
Tx angina
Tx MI
Tx Hypertension
ADVERSE / SE:
-Lethargy, fatigue, insomnia, HDL decrease, triglyceride increases, rebound arrythmias after withdrawal. 

	Vasodilators

(Hydralazine)

	Dilation of blood vessels by acting directly on smooth muscle cells through non autonmic mechanisms. Release of NO, opening of K+ channels, and blockade of calcium channels are three mechanisms of vasodilation. 
Hydralazine: Acts directly on arteriolar smooth muscle to induce relazation. Decrease PVR. Reflex increase in HR and CO.
	Orally admin
	Tx severe/moderate HTN
May be admin with beta blockers to ameliorate effects of reflex tachycardia

ADVERSE EFFECTS:
-Reflex tachycardia

-HA, nausea, vomiting

-Lupus like syndrome can occur with high dosage


Lectures 35 and 36, October 11, 2002 Dr. Kathleen Khin, MBBS, MD, DCP, VASCULITIS AND ARTERITIS AND ANEURYSMS,  October 

Inflammatory lesions are described below; important to understand the features of inflammation and organs primarily affected. 

	DISEASE
	MORPH/PATH
	S/S
	CLINICAL

	Hypersensitivity 
Vasculitis

(Fibrinoid inflammation)

S
	Common feature is involvement of small vessels. Skin disease usually predominates. Inciting agents include drugs, microorganisms, heterlogous protein, formation of immune complexes in previously sensitized individual. Organs involved are lung, brain, heart and kidneys. Necrosis and neutrophil infiltration are microscopic features
Henoch-Schonlein purpura, serum sickness, drug induced vasculitis, vasculitis associated with connective tissue abnormality

	Wenger’s Granulomatosis
(Necrotizing vasculitis)





S
	Necrotizing granulomas and vasculitis of small vessels  in upper respiratory tract, lungs, and kidneys. 
	Mucosal ulceration and cartilage destruction
Saddle nose deformity
Cough

Dyspnea

Hemoptysis
Lesions in kidneys leading to nectrotizing granulomatosis
	Peak incidence in fifth decade; males affected more than females

	Giant Cell Arteritis
(Temporal Arteritis/
Granulomatous inflammation)

S/M
	Granulomatous inflammation of medium and small arteries, cranial and temporal arteries commonly affected.

Vasculitis with granuloma formation, multinucleated giant cells, thickening and fibrosis of vessel walls and narrowing of lumen
	H/A

Fever

Anemia
MS symptoms, polymyalgia
Sudden onset of blindess; think Giant Cell Arteries

	Giant Cell Arteritis
Takayasu’s Arteritis

M/L
	Granulomatous inflammation of medium to large arteries; strong predilection for aortic arch and branches. Most common in young women. 
	Ischemic symptoms in head and neck
Markedly diminished upper extremity pulses. 
Hypertension
	Also called pulseless disease

	Kawasaki’s Disease
(Autoimmune component)
	Acute febrile illness of kids; 20% of cases associated with coronary arteritis and aneurysm formation. Also called mucocutaneous lymph node syndrome. 
	MI
Erythema of conjunctiva and oral mucosa
Skin rash
Lymphadenopathy, non suppurative
	Immune deficiency also involved

Circulating immune complexes

Autoantibodies
T Cell dysfunction
Lesions resemble PAN

	Thromboangitis Obliterans

Buerger’s Disease

S/M
	Segmental inflammation of medium and small arteries and veins, usually of extremities. Adjacent nerves involved. Thrombosis common leading to obliteration. 
Exclusively in cigarette smokers, between 25-50 years old. 
	Neutrophil infiltration of vessel walls

Thrombotic occlusion

Fibrosis in arteries, veins
Pain in affected limbs
Ischemia may cause ulcerations and gangrene
	Intermittent claudication: pain may occur with exercise

	Churg-Strauss
(Granulomatous)

S/M
	Small to medium arteries affected. Multiorgan pathology, granulomatous vasculitis. 
LUNG predominantly affected. 
*Median age of onset is 44 years. 
	Asthma

Eosinophilia
*Fever, malaise, weight loss
Skin lesions in approx 70%, also resemble those of PAN
Glucocorticoid therapy increases 5 yr survival by approx 50%

	Polyarteritis nodosa and microscopic polyangitis
(PAN) 


S/M
	Small to medium arteries effected. Organs include the kidney, GIT, liver, and heart. Aneurysms may occur. Microscopic appearance is fibrous necrosis, thrombosis, neutrophils. Male > female. 

Infections with PAN often associated with mycotic aneurysm. 
	Hematuria
HBP, Proteinuria
Melena

HBV antigen in 30%, Hep C in 5%, role unclear per Harrison’s
Skin nodules

*DDx via biopsy, no serologic test
Manifests most commpnlyas hypertension, renal insufficiency, acute glomerulonephritis 


Aneurysms description and morphology

Abnormal localized dilatation of an artery, vein, or heart

Effects of aneurysms due to rupture, pressure on adjacent structures, thrombosis, and embolism

Fusiform: Spindle shaped area of dilatation. Most common shape. 
Saccular: Part of circumfence involved to produce globular sac, usually with a narrow neck

Dissecting: Blood  enters wall through a tear and tracks along a false lumen within the arterial wall
Berry: Spherical dilatation at the junction of branching arteries
Heart aneurysm: Weakening of chamber wall possibly secondary to MI. May precipitate rupture

“Tree Bark Appearance:” Plasma cell infiltration into the tunica media. This creates a fibrosis and thickening of the tunica intima . 

	Atherosclerotic aneurysm
	Most common type, usually in abdominal aorta below origin of renal arteries. Formation due to destruction of media by complicated atheroma.Thrombosis in aneurismal sac and on atheromatous ulcers common. Renal artery flow and blood flow to lower limbs are occluded. Associated with HTN.

	Syphilitic Aneurysm
	Not very common these days. Saccular aneurysm located in the ascending aortic arch. Involvement of recurrent laryngeal nerve may cause hoarseness. AR may occur secondary to dilation. Increased workload on the LV may cause LVH. Cor Bovinum: LVH that resembles a cow’s heart. Tree bark appearance. 

	Dissecting Aneurysm
	Blook tracks into the intimal surface of the aorta. Small tear in the aorta gets infiltrated with blood and creates a second, false, artificial lumen. Tunica media gets weakened: cystic medial necrosis. Marfan’s syndrome may be implicated in cystic medial necrosis. Marfan’s is an autosominal dominant disease that predisposes people to dissecting aortic aneurysms due to deleterious effects on connective tissue. 

Cystic medial necrosis reproduced in rats via feeding them sweet peas?-( Lathyrism. Covered in another lecture. Has catastrophic consequences if not repaired. Hemothorax, renal infarction, death, etc. 

	Berry Aneurysms
	Often due to chronic hypertension, these aneurysms are berry-like outpocketings of the basilar artery around the Circle of Willis. Rupture of these aneurysms are a cause of hemorrhagic stroke. 


Vascular Diseases:

Varicose veins: 
Abnormall dilated and torturous veins. Common in lower extremities. Female predominant. These veins are distended due to incompetent valves.



-Familial component: weak vessel walls


-Obesity: Adipose tissue is weaker than muscle. Poor support for tissue, higher peripheral vascular resistance



-Posture: Prolonged standing may enhance development of varicosities



-Increased intraluminal venous pressure: pregnancy, tumor, fibrosis, etc



-Phlebosclerosis: Fibrosis and calcification of veins 


-Thrombophlebitis: Stasis of blood. Edema creates venous ulcers. Thrombosis, embolism, infection, erythema, and cellulitis

Phlebitis/Thrombophlebitis: 
Causes include venous stasis, CHF, sedentary lifestyle, hypercoagulable states, oral BCP medication





95% occur in the deep veins of the legs. May also be found in prostatic and ovarion venous plexuses





DVT is a common source of emboli. PE is the most serious complication. 





Septic emboli can result and may cause pyemic abscesses in distant organs.





Migratory thrombophlebitis: Trousseau’s syndrome: Multiple thrombi due to malignancy. Pancreatic cancers, abdominal 

cancers.


Blood vessel tumors:


	Hemangioma
	Benign tumor of capillaries. May be a cavernous hemangioma or a capillary hemangioma. 
	Capillary subtypes are, of course, lesions in capillaries lined with epithelium. Seen in skin and viscera. The blood vessel that develops within the tumor is small.

Cavernous hemangiomas are larger lesions forming cavernous blood in channels; seen in skin and liver. 

	Glomangioma
	Rare benign tumor. Composed of glomus cells. Small and extremely painful
	Tumors usually seen beneath the nail bed or in the hand. May appear as a small and nodular tumor

	Angiosarcoma
	Malignant tumor. Pleiomorphic and anaplastic. Tumor of vascular tissues and other soft tissue areas
	Seen in spleen, liver, other vascular tissues

	Kaposi’s Sarcoma
	Malignant tumor with spindle shaped cells. 2 types appear. One subtype presents in elderly European men, and the other in younger African men. Associated with immune deficiency.
	Common in patients with HIV/AIDS. Appear as purple/bluish and non blanching lesions. 

AIDS related KS comes from endothelium.

	Telangiecstasia
	Not true tumors( tumor like; developmental in nature abnormal dilation of vessels. May be hereditary in nature. 
	Osler-Weber-Rendu Telangiecstasia: Small aneurysms in skin, mucous membranes in mouh, GIT, respiratory and urinary tract. 


Courtesy of note service, a review for your reading pleasure:
1. Fibrinoid necrosis, neutrophil infiltration, and aneurysm is seen in what dysfunction? What co-incident infection is common?


2. Churg-Strauss disease is associated with granulomatous vasculitis particularly in the skin? True/False

3. Type of vasculitis seen in Henoch-Scholein purpura: 
4. Elderly patient with hemoptysis, saddle nose, and ulceratrion in the oral mucosa is most likely:

5. Morphologic features of temporal arteritis?
6. Young female with diminished upper extremity pulses:
7. Adult male cigarette smoker with intermittent claudication most likely has:
8. Histological appearance of above condition includes:
9. Kawasaki’s disease: Describe key features

10. Coronary arteries in Kawasaki’s disease may show:
11. Most common type of aneurysm:
12. Gross and microscopic features of syphilitic aneurysm?
13. Most common site for atherosclerotic aneurysm?

14. Dissecting occurs secondary to what type of necrosis? 
15. Complications of DA? 
16. Most common source of venous emboli?
17. Most serious complication of deep venous thrombosis?
18. Painful tumor beneath nail beds:
19. AIDS related malignant tumor of blood vessles? 

Cardiovascular Surgeon, October 15, 2002 8:00-9:00 am, Atherosclerotic Heart Disease

-Claudication is the fundamental limitation of peripheral arterial disease


(Exertional aching pain, cramping, tightness, and fatigue


(Occurs in muscle groups and NOT in joints


(Reproducible from one day to the next, level of walking ability/tolerance is consistent


(Occurs again at same distance once activity has been resumed
-Diagnosis is extremely critical

(Auscultate for aortic bruits


(Perform thorough abdominal exam to search for possible AAA

(Palpate pulses distally


(Inspect feet for ulcers, fissures, ulcers, calluses, other indicators of poor circulation

	ABI
	Lower ext pressure (systolic) / brachial artery pressure (systolic)
Use the higher of the two systolic pressures in the upper extremity to estimate the ABI. This is 95% sensitive and 99% specific for PAD

	PAD
	<0.90

	Normal
	0.95-1.2

	Rest pain/ulceration
	<0.40

	Walking speed
	Normal: 3.3 mph / PAD: 1-2 mph

	Walking distance
	Normal: unlimited / PAD: 0.5-4 blocks


S/S often involve pain in their toes, while at rest, that wakes patient from sleep. With 50% decrease in vessel diameter, flow resistance is significantly increased. 
-Therapy for claudicants: One drug effective 

-Cilostazol-( effective (only drug with randomized control trial data) Will improve ABI and will induce formation of collateral circulation

-Pentoxifylline( Minimally effective

Claudication exercise programs:
-Effective at improving exercise performance, walking ability, and physical functioning

-Patient must be motivated/compliant

-Cost effective compared to invasive tx

-No recorded morbidity or mortality

-Supervised exercise 3x/week, 2x unsupervised

-50% of people with IC will be DEAD or have a major cardiovascular event within 5 years of ddx
-IC is a major indicator for peripheral vascular disease

-Hyperhomocysteinemia: Per surgeon, this is a major independent risk factor. All patients referred should have homocysteine level done. Deficiency is treated with b vitamin supplementation. B6, B12, Folic acid

-Left subclavian artery often shows stenosis/occlusion; often causes differential upper extremity blood pressures

-Be aware that blood pressures may dramatically differ in the setting of patients with IC

FROM EMEDICINE.COM, INTERMITTENT CLAUDICATION AND PERIPHERAL VASCULAR DISEASE

Background: Claudication, which is defined as reproducible ischemic muscle pain, is one of the most common manifestations of peripheral vascular disease caused by atherosclerosis. 

Claudication occurs during physical activity and is relieved by a short resting period. Pain develops due to inadequate blood flow. 

Pathophysiology: Single or multiple arterial stenoses produce impaired hemodynamics at the tissue level in patients with peripheral arterial occlusive disease (PAOD). Arterial stenoses lead to alterations in the distal pressures available to affected muscle groups and to blood flow. 

Under resting conditions, normal blood flow to extremity muscle groups averages 300-400 mm/min. Once exercise begins, blood flow increases up to 10-fold due to the increase in cardiac output and compensatory vasodilatation at the tissue level. When exercise ceases, blood flow returns to normal within minutes. 

A WORD ABOUT AORTIC DISSECTION:
May also cause discrepancy between bilateral arm blood pressures. Dissecting aneurysm may cause less flow to go to one limb. Coarctation of the aorta will also cause differences. Manifestation of ASHD, connective tissue disorders, related to structural vascular disease

Two categories of dissection:
TYPE A: Involves first part of aorta and arch, is a surgical emergency. If arch is involved, get thee hence! If aortic valve, arch vessels, then this is a surgical emergency. Go to cath lab, get angiogram, and possibly for surgery. High morbidity and mortality

TYPE B: Non surgical. Typically managed non surgically; few exceptions. Involved descending thoracic aorta and below. Do not involve arch

De novo aortic valve insufficiency: New heart murmur in patient that never had one before. Two main ostia of aorta may be completely occluded and impede upon coronary artery blood flow. 
Dissection involving coronary arteries causes angina, chest pain, exhaggerated pain. 
Pain of dissection process is sometimes referred to back, involves ripping and tearing sensations
TIAs from aortic dissection may occur if lesion becomes occluded
Pieces of dissected aortic wall may embolize to brain 
CT scan of chest with contrast: gold standard for aortic dissection diagnosis

TEE: may help with ddx

Example of bicuspid valve producing dissecting aneurysm:
Bicuspid valve leaflet chronically pounds against intimal layer
Subtle tears in endothelial layer of aorta grow over time via turbulent blood flow, high pressures

Blood infiltrates intimal layers and forms tract

AORTIC ANEURYSM:
10th leading cause of death

Endovascular stents used for repair

How do you make the diagnosis of a rupturing abdominal aortic aneurysm? (AAA)
Ruptured AAA have extremely high mortality rate

Blood vessel approx 2x size of normal blood vessel, often a ballooning of vessel wall

DDX:
Pulsatile mass

Hypotension

Abdominal pain that radiates to back, epigastric pain

Tearing, burning abdominal mass

Ultrasonographic evidence

Hemodynamic instability (BP less than 90 mm Hg systolic as a rough estimate) 

INDICATIONS FOR SX:
Two of the three s/s

1. Pain, 2. pulsatile mass, 3. hemodynamic instability


TRANSIENT ISCHEMIC ATTACK:
Patients experience stroke-like symptoms which go away within 24 hours, an indicator of cerebral ischemia

Difficult to differentiate between TIA and stroke

Non contrast CT is indicated to assess for ischemic/non hemorrhagic stroke 


KEY POINTS FROM LECTURE:
-Know how to perform an ABI
-Use chest CT with contrast, gold standard ddx

-Type A aortic dissections are surgical emergencies and involve the arch of the aorta, ostia, or valve itself

-IC is a poor prognostic sign! Many patients will be dead or have major C/V event within 5 yrs of ddx
-Control risk factors

October 15, 2002, Maung Aung Khin, MD, MBBS, PhD, Congenital Heart Disease 9:00-10:00 am

PLEASE MAKE A NOTE:
Machinery murmurs are found in systole and diastole, PR is often responsible for the diastolic phase of the machinery murmur

DEVELOPMENT: 

Development of heart- from mesoderm, heart tube appears by 3rd week

Diagrams present in handout

Sinus venosus(atrium(ventricle(bulbus cordis(truncus arteriosus (toward the head) 
Endocardial cushions: interventricular valves from from here, rings of valves formed from here. Problems with cushions cause serious structural abnormalities

DEVELOPMENT OF PRIMITIVE ATRIUM:

-Of all division, this is the most important, änd a bit confusing but quite simple

-Single atrium. From the roof, septum grows towards endocardial cushions

-Blood flows from right to left initially

-Foramen primum: initial septum formed from incomplete growth of septum towards cushion

-Evetually joins endocardial cushions, foramen should be closed

-Another opening appears in part of septum fragment, called the foramen secundum

-Foramen secundum is present within septum primum

-Foramen ovale: blood flows through here, post division of foramen secundum

[image: image1.png]



1=Septum secundum

2=Foramen ovale

3=Foramen secundum

4=Septum primum, grows down toward endocardial cushions
 
DEVEOPMENT OF PRIMITIVE VENTRICLE:
Septum grows towards cushions, cephaladadly

Single arterial trunk must divide into two

Septum occurs right in the center of major arterial trunk

The spiram septum twists to form the great vessels (pulmonary artery and aorta) 

Interventricular septum is more caudad

In abnormality, the spiral septum goes to right and makes PA smaller than the aorta
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Causes:
Genetic: Down syndrome (Trisomy 21), congenital defects

Elderly primapara (age increases risk, prone to congenital heart defects)
Embryo vulnerable during 4 to 8 week of pregnancy, most dangerous period

-Xrays, viruses, rubella, measles, drugs, thalidomide

Acyanotic HD:
-Dextrocardia, situs inversus (cilary abnormality implicated in pathology), ASD, VSD, PDA, COA, Ebstein

-ASD, VSD, PDA may progress into a cyanotic congenital lesion (in later stages, please make a note)

Cyanotic HD:
-Truncus arteriosus, TGA, TAPVD, TOF

-Cyanosis occurs when there is a RIGHT to left shunt

-Venous blood  mixes with arterial blood

CHD:
Identify abnormality in left to right shunt

Site of shunt

Status of pulmonary blood flow

Oxygenated blood needs to flow from R to L through foramen ovale

Eisenmenger’s syndrome is a severe complication of all three “hole-related”defects (ASD, VSD, PDA)

THE KHIN TRIAD:
-This is so very important

-Please make a note
-This is what I am telling you

CONGENITAL HEART DISEASE
Note compensatory changes often involve polycythemia (specifically erythrocytosis)
Most lesions cause pulmonary hypertension and congestion

*=from Harrison’s Internal Medicine, 15th Edition

	LESION
	MORPH / PATH
	S/S
	CLINICAL

	ASD
(Acyanotic) 
	Ostium secundum type: most common

Ostium primum type: Rare, more severe. Associated with valve defects and VSD. Cushions are involved.  


*In adulthood, a majority of patients develop atrial dysrhythmias. ASD, ostium primum type, also occurs in patients with Down’s. Risk of IE is quite low unless valves are markedly abnormal. Surgical correction is advised in children 3-6 years of age in uncomplicated ASD and left to right shunting. Sx repair is done with patient on bypass machine, TEE used to monitor valvular status. PE reveals fixed S2 split, midsystolic pulmonary ejection murmur, or a rumbling diastolic murmur over the tricuspid valve.  


	OS type: If small, it is often asymptomatic. If large, a left to right shunt occurs and may cause pulmonary hypertension

-Cyanosis with Lutembacher Syndromne


	Relatively simple to repair the secundum type.
Ostium primum is most severe because problem occurs in the endocadial CUSHIONS. Associated with valvular defects
L to R shunt causes volume overload of LV, may cause CHF, tachyarrythmias

Lutembacher Syndrome: ASD + MS +PHT

Eisenmenger’s syndrome


	VSD

(Acyanotic)
	Membranous type is most common. 

Hole in ventricular septum. Grows from below, grows cephaladadly towards cushions. Thin membranous septum grows down-> membranous septum. 

*Large defects should be surgically corrected due to possible pulmonary vascular obstruction. S/.S in adult life become more severe and include cyanosis, syncope, chest pain. Right to left shunting eventually occurs. AR may complicate the clinical course if the valvular cusps prolapse through the VSD. Surgery is NOT recommended for patients with normal PA pressures with small shunts. 
	Small defect may be asymptomatic. 
Systolic murmur

Moderate to large causes a left to right shunt
	Increased pressure and volume on the right side, may cause hypertrophy

PHT 

Large VSD: Septum may be completely deficient-> uni ventricular heart. Univentricular heart associated with AR (and cushion defect)

Increased pressure in blood vessels: arteriolosclerosis and hyaline membrane disease

Severe PHT may produce a RIGHT to LEFT shunt
Surgeon will not operate in the face of severe vascular sclerosis, higher than grade III. 
Eisenmenger syndrome: High grade vascular stenosis, irreversible, associated with VSD. CHF, clubbing, right to left shunting

	PDA
(Acyanotic)
	Patent ductus arteriosus, duct fails to close. Pressure on PA side is approx 20 mm Hg. On ventricular side, it is about 100 mm Hg. Blood flows from aorta, through ductus, to right side of heart. PDA is a left to right shunt. During diastole, some amount of blood returns to right side of heart. Blood passes into PDA during systole and a lesser extent diastole. 
Female predominant, 3:1

*Differential cyanosis may occur in adults if severe pulmonary vascular disease results in a reversal of flow through the ductus. The toes become cyanotic; fingers appear normal. Leading cause of death in adults with PDA is IE and failure. TX is surgery in cases of severe left to right shunting. 
	Machinery murmur

Systolic / diastolic murmur
	Left to right shunt
Common in premature infants
Volume overload
Closes within several hours normally
Eisenmenger’s syndrome in severe cases with pulmonary vascular disease. May progress into right to left shunt



	Pulmonary Volume Overload
	Much blood in pulmonary circulation. High pressures and high volumes with shunting. Full lungs, dyspnea. 
	Hemoptysis
retraction
Flared nostril

Anxious facies

Sternal retraction
	Clinically correlated with persistent valvular defects

	Pulmonary Vascular Stenosis
	Change in PA over time with high circulatory pressures and volumes
	Hypertrohpy of blood vessels

Medial hypertrophy
Intimal proliferation
	Complication of congenital heart disease

Can be staged by pathologists

Inoperable in severe cases

PA Banding:
Surgical procedure, done in severe cases of congenital heart disease, to reduce amount of blood flow into the pulmonary artery. Mechanical reduction of PA blood flow

	Coarctation of Aorta
(Acyanotic without shunt) 
	Narrowing of aorta at approx level of ductus arteriosis. May be slightly distal or proximal to ligamentum arteriosum. DA closes off after birth of bady. DA forms fibrous cord (ligamentum arteriosum) and may construct aorta. LVH may ensue. Proximal more common in kids. 
	LVH
Hypertensive HF
Notching of the ribs

Diminished distal blood pressures

Bicuspid aortic valve
	Severely narrowed aortic arch
Massive development of collateral circulation 
Pressure is high in arms, low distal to narrowing. 
Notching of ribs: occurs because of enorgement of intercostals blood vessels

	Ebstein Anomaly

(Cyanotic) 
	TV leaflets displaced into right ventricle

Atrialized right ventricle

TV incompetent, results in regurgitation. 
RV is hypoplastic

*Sx repair may include replacement of defective tricuspid leaflets
	Paroxysmal atrial tachycardia
Cyanosis
	RV failure may occur
Decreased RV volume

Right to left shunting

	Truncus 
Arteriosus

(Cyanotic)
	Truncus arteriosus. One large vessel. Septum is present but, the spiral septum is deficient. Aorta and pulmonic artery come out as single vessel. Also resembles univentricular heart. Large ventricular septal defect. Left sided pressure elevation may cause pulmonic hypertension
	Pulmonary edema
	PHT

CHF
Large VSD
Tx for six months

	Transposition of Great Arteries

(Cyanotic) 
	Aorta is transposed; comes out from RV. Pulmonary artery switches sides with the aorta. From the LV, PA comes out.  More common in males. Deoxygenated blood coming form the aorta. 
	
	Incompatible with life


	Tetralogy of
Fallot
(Cyanotic) 
	Pulmonary Stenosis, overriding aorta, VSD, right ventricular hypertrophy. Most important, Not enough blood is going into the lungs. Pulmonary artery is narrow. Compensatory mechanisms: polycthemia, bone marrow stimulation, increased erythropoetin. PA narrow because the septum is shifted to the right, “BLUE BABY SYNDROME”

*Sx correction usually required. IE, paradoxic embolism, coagulation defecits, and cerebral infarction are all possibilities
	Syndrome
Exercise intolerance
Infections
Hypoxic spells

Cyanosis

Clubbing
Polycythemia, increased PCV

Ventricular arrythmiass

Boot shaped heart on CXR, RVH
	Overriding aorta causes ventricular hypertrophy

Severe pulmonic stenosis causes right to left shunt. 
Blalock operation: Diversion of more deoxygenated blood to lungs via modification of subclavian artery
CHF, RVH

	Total Anomalous Venous Drainage
	TAPVD:  Pulmonary veins go to arch of superior vena cava so that blood goes back into the venous side (liver, etc) instead of going back to the heart. Whoops. If your liver had alveoli, you’d be ok. 


October 16, 2002, Care of the Developing Patient with Congenital Heart Disease, Dr. Edward Packer, DO, FAAP, FACOP

BASIC EMBRYOLOGY:
-Selective oxygenation

-Umbilical vein carries OXYGENATED blood from mother into fetal circulation proper

-Fetal lungs relatively, “bypassed”

-More oxygenated blood (p02 26-28) from left ventricle is distributed to head

-Less oxygenated blood (p02 18-22) from right ventricle circulates body via ductus arteriosus

-Lungs expand can causes drop in pulmonary pressure. DA closes due to higher oxygen tension.

-Ductus venosus closes and placental circulation is removed

Some phrases taken from note service:

-Two phases with cardiac embryology; fast and slow 

-The rapid phase causes rolling of the cardiac tube

-Atrial tissue grows downward to form the secundum

-Atrial tissue merges upward to form septum primum

-Hole between the septa is foramen ovale

-Bulboventricular part of the heart tube is extremely important; many anomalies result from improper development 

How do we differentiate pulmonary from congenital heart lesions?

-Neonate: cyanotic/hypoperfusive stste generally requires immediate intervention

-Infancy: left to right shunt present

-Childhood: left to right shunts, mild to moderate stenosis or coarctation

-Heart lesions may manifest as central cyanosis, of “gray baby”

-Heart failure in the infant presents with: Tachypnea, tachycardia, sweating, poor feeding, hepatosplenomegaly

-More subtle signs of heart failure include recurrent infections, fatigue, and chronic cough

HEART BOX CONCEPT: 


Pressure in RA is 5 mm

Pressure in RV is 25 mm

Left atrium is 10 mm

Left ventricle is 100 mm Hg

Not that the left-to-right gradient is established. 

Qualities of functional heart murmur:
Normal/growing child, normal chest wall, physiologic heart examination

Systolic in time except for a venous hum

Best heard over precordium
No thrill

Harsh, no click

Congenital Classifications:
Acyanotic: Not immediately life threatening, may induce PHT
Cyanotic: Life threatening, will require repair

Acyanotic lesions divided into ones that shunt (more blood flow) and those that are obstructive (Less blood flow)

-Increased blood flow may lead to PHT, causes pulmonary hypertension

-Increased worload of RV

-Eventually increased work leads to HF

-May take 6 weeks for gradient to develop; murmur may not be heard until then 

	ASD (L to R)
	Murmur systolic pulmonary valve murmur, not from flow across ASD. Higher pulmonary pressure leads to pulmonary hypertension. Pulmonary hypertension and volume overload eventually leads to cor pulmonale. Time of correction critical because pulmonary arterial bed can be damaged by hypertension. Fixed splitting of second heart sound. Get thee hence to an echo! Best time for correction is in adolescence.

	PDA (L to R)
	Left to right shunt, fetal shunt between the descending aorta and pulmonary artery. Ductus arteriosus closed by smooth muscle responding to oxygen receptors. Machinery murmur heard in systole and diastole. PHT from L to R flow. Right sided heart failure. 

	VSD (L to R) 
	Left to right shunt, systolic flow murmur across defect in ventricles. Leads to PHT. Age of HF onset dependent on amount of deficit, severe defect can cause failure in infancy. Most common cardiac lesion is the VSD 

	Aortic Stenosis (obstructive)
	Obstruction of outflow through aortic valve, most common type is a bicuspid aortic valve. Eventually can lead to left sided heart failure and subsequent obstruction (pulmonary edema) Medication may be temporarily useful, usually wait until critical age for repair. Ultimate repair is valve replacement. 

	Pulmonic Stenosis (obstructive)
	Obstructive of outflow through pulmonic valve, murmur systolic sound of pulmonic valve. Eventually leads to right sided heart failure with partial obstruction. Medication rarely useful. Digitalis may worsen obstruction. 

	Coarctation of Aortia (obstructive)
	Most common in the arch of the aorta, usually periductal at level of PDA. Obstructive lesion occurs as ductus closes. Diagnosed by systolic murmur with differential blood pressures in lower extremities. 


Cyanotic heart lesions:

Decreased pulmonary blood flow

Tetralogy of Fallot

Tricuspid Atresia

Pulmonary Valve Atresia

Increased pulmonary artery blood flow
Transposition of the great vessels

Truncus arteriosus

Total Anomalous pulmonary venous return

Hypoplastic left heart

Decreased PA blood flow in R to L shunt causes cyanosis
Increased PA blood flow causes a lack of circulating SYSTEMIC oxygenated blood
Severe cyanotic lesions also have hypercapnea as a feature
Oxygen therapy rarely helps

Immediate intervention often required
Must remove 02 and add 02 to the systemic circulation



	Tetralogy of Fallot
	Cyanotic lesion, R to L shunt. Features include overriding aorta, right ventricular hypertrophy, ventricular septal defect, and pulmonic stenosis. Etiology from hypoplasia of conus. Resistance at pulmonic outflow tract increases R heart pressure. Blood shunt from right heart through VSD to left ventricle. Less circulating systemic oxygen blood. SYSTOLIC murmur and pulmonic stenosis heard by 6 weeks. Progressive cyanosis starting by 3 months. Clubbing present by two years.. 
TET SPELLS: Child restless, crying, agitated. Patient hyperventilates, etiology unknown. Unconsciousness

MEDICAL TX: Maximize growth, prevent heart damage, enhanced nutrition, o2, knee to chest position, morphine. Blalock-Taussig procedure to connect subclavin artery to PA. Eventually require total surgical repair. 

Hypoplasia of conus leads to underdeveloped ventricular membranous septum and overdeveloped pulmonary outflow tract. 

	Tricuspid Atresia
	Tricuspid valve usually totally obstructed by RV. Hypoplastic, VSD present. Blood flows through pulmonary valve. Lack of PA blood flow is life threatening. Only source of pulmonary blood flow is through the DA. Ductus kept open with Prostaglandin E1 until palliative tx performed. Again, the Blalock-Taussig procedure may be used to increase PA blood flow. Long term outlook is generally poor. 

Modified Fontan Procedure: Atrial septum closed, right atrial appendage attached to pulmonary artery. 

	TGA
	Parallel circulation. Most common cyanotic lesion of newborn. Aorta originates in RV, PA originates in LV. Administer prostaglandin E. These children will be rushed to cath lab. Will create hole between atrial septum. Must cause mixture of blood to take place. Unoxygenated blood gets to systemic circulation. If not corrected, LV will not get big enough. The Fossa Ovale is often forcibly perforated via cardiac catheterization. 

Correction involves insertion of a, “pantaloon shaped baffle” that directs pulmonary venous return through tricuspid valve and into aorta.” 

	Pulmonary Valve Atresia
	Prostaglandin E1 initially life saving by keeping DA opened. Palliative surgery again is the Blalock-Taussig procedure. Connecting the subclavin artery to the PA provide increased blood flow is palliative. Long term success is complete repair on development of right ventricle. 

	Truncus Arteriosus
	Single common vessel for aortic and Pulmonic arteries. Large VSD present. 

Cyanotic lesion. Level of oxygen saturation depends on pulmonary blood flow. 

	TAPVD
	Pulmonary veins return blood to right atrium, usually through persistent left cardinal system, persistent right cardinal system, or persistent umbilical vitelline system (return via portal circulation). Oxygenated blood returns to Pulmonic side. High pressure keeps some mixing present through foramen ovale. Emergency surgery is required. 


October 18th, David Lang, DO, FACEP, FACOEP, Shock and Your Emergency Room…………………………………………………………………            

-Dr. Lang reviews the pathophysiological mechanisms and diagnosis/presentation of shock in the acute care setting

SHOCK DEFINED: This is a syndrome, not a measurement of blood pressure. Shock states indicate poor perfusion. Oxygen does not get distributed to the vital organs, and compensatory mechanisms take place. If organs are not getting enough blood, they’re not getting enough oxygen

	SHOCK STATE
	FEATURES/PATH
	DIAGNOSIS
	MANAGEMENT

	Cardiogenic shock
	A contractility problem. Usually secondary to acute myocardial infarction. SV is severely impaired and CO goes down. Tx is often dependent on blood pressure.
	BP
Cardiac enzymes

Patient presentation

	SBP<90: Dopamine.
Dopamine will directly increase BP, work of the heart, and contractility. Causes tachycardia. May also cause vasoconstriction in the periphery

SBP>90: Dobutamine
More cardioselective. Increases contractility

IABP: Intra-aortic balloon pump. Will work to augment heart’s own effort. Inserted in the CCL. Balloon inflates during diastole and forces blood through coronary arteries. 

Avoid alpha agonists
Epinepherine 
Norepinepherine: Use when shock is refractory to dopamine

Beta agonists

Amrinone
Isoproterenol

	Hemorrhagic shock
	Due to a lack of blood. Typically distributive. Blood can go into the left/right chest, abdomen, retroperitoneum, and in the street (outside of the body!). 
	Palor

Tachycardia
Blood pressure change
Signs of poor perfusion
	Replace blood components

Start IV with isotonic solutions
Use short/fat IV catheter
Anticipate urgent/emergent need for blood
Saline does not carry oxygen, use blood products when available
O- is universal donor

Consider O+ in females of childbearing age (Remember erythroblastosis fetalis?) 

	LAB MARKERS IN ACUTE  SHOCK SYNDROMES

	Mean Arterial Pressure
-Product of CO x SVR
-SVR measured on a PA catheter

-Use your skills to estimate perfusion

-Look at distal extremities for evidence of hypoperfusion
	Lactate
-Marker of therapeutic effort

-Produced during the anaerobic metabolism occurring during shock states

-Serial lactates may guide therapeutic intervention
	ABG
-pH
-PC02: marker of ventilatory failure

-Bicarbonate

-Base excess: the poor man’s lactate. Normal range is –2 to +2. If more base, you have a positive value. Usually indicates alkalosis

-Base excess and lactate are usually one to one

-As lactate increases, base excess becomes more negative (acidotic state)
	Arterial Oxygen Content
-Sa02 is the arterial concentration of oxygen expressed as a decimal

-Pa02 is the arterial oxygen tension

-Hgb is extremely important

-0.0021 is the solubility of oxygen in plasma


October 18th, 2002, 8am-9am HYPERTENSION, Dr. Ravitsky

Hypertension, its causes and treatment, reviewed

	DISEASE
	MORPH/PATH
	S/S
	CLINICAL

	HTN
	Defined as 140/90 or greater

Defined as diastolic of 90 or greater

More common in elderly, less educated, African Americans, lower socioeconomic groups, females in late middle age. 

Primary HTN: Defects in transport of sodium across cell membrane. Higher IC sodium and Ca2+ concenration. Idiopathic. 
Secondary HTN:
Renal parenchymal disease, Adrenal Hyperfunction, Pheochromocytoma, Primary aldosteronism, Cushing’s disease, misc. 

Prepubertal HTN most likely renal

Renal parenchymal and vascular are the most common causs of secondary hypertension. 

10% of patients start out with primary HTN that develops into a nephrosclerosis. 
	HA
Often insidious

	Beta Blockers

Ca2+ channel blockers

ACE inhibitors

Diet, exercise, and weight control



	Renal Vascular HTN
	Onset of HTN before age 30 or after age 30.  Rapid progression into HTN. Bruit in the area of renal arteries. Poor response to most drugs. Rapid progression of renal insufficiency. 
Due to medial fibroplasia in younger patients. Often due to atherosclerosis in older patients.
	DDX:
Renal and plasma vein renin levels

MRA
Arteriograms
HTN
	TX: Surgical repair
Percutaneous Renal Artery Angio



	Renal Parenchymal Disease
	Polycystic disease

Analgesic Nephropathy

	
	High doses of loop diuretics
Dialysis

Dietary NA restriction

	Pheochromocytoma
	Primary tumor of the adrenal medulla. Unilateral and benign in 80%, malignant 10%
	HA
Tachycardia

Sweats
Tremor

Refractory HTN
CT scan for DDX
Hypermetabolic syndromes
	Spot urine metanephrine if > 1/mg creatininne- 24 hour urine collection

Clonidine suppression test: If normal, not pheochromocytoma
Surgery 


	Cushing’s Syndrome
	HTN in 85% of patients. Bilateral adrenal hyperplasia. Excess ACTH from hypersecretion or ectopic tumor. 
	HTN
Truncal obesity

Straie, ecchymosis
Osteoporosis

Hyperglycemia
	Perform dexamethasone suppression test


Doctor then runs the list of hypertensive causing disease:

 
Background: Conn syndrome is characterized by increased aldosterone secretion from the adrenal glands, suppressed plasma renin activity, hypertension, and hypokalemia. It was first described in 1955 by J.W. Conn in a patient who had an aldosterone-producing adenoma (ie, Conn syndrome), as is shown in Picture 1. Later, many other cases of adrenal hyperplasia with increased aldosterone secretion were described, and now the term primary hyperaldosteronism is used to describe Conn syndrome and other etiologies of primary hypersecretion of aldosterone (eg, adrenal hyperplasia). Currently, primary hyperaldosteronism, especially Conn syndrome, seems to be the most common form of secondary hypertension.

LIDDLE’s Syndrome

Mutations in proteins that affect sodium reabsorption. For example, mutations in an epithelial sodium channel protein lead to increased distal tubular reabsorption of sodium induced by aldosterone, resulting in a moderately severe form of salt-sensitive hypertension called Liddle syndrome).


Primary Hyperaldosteronism: 
-Arises from solitary benign adenoma or more severe manifestation. May involve bilateral hyperplasia of adrenals
-Plasma K and Renin levels lower

-Plasma and urine aldosterone higher
-Urinary potassium wasting and ensuing hypokalemia

-Tx with surgery, angiotensin receptor blocker like spironoalactone

Estrogen Induced HTN:
-Occurs in last few weeks of pregnancy

-Self limiting

-Young primagravida

-May have underlying vascular disease

-Tx with beta blocker

-Moles and multiple births: ?
-Only 2/3 of patients will normalize after stopping BCP therapy

Hyperparathyroidism:
-Hypercalcemia causes an increase in PVR; HTN remains even after supposed cure

Hypothyroidism:
-Diastolic BP up from PVR

-Systolic BP unchanged

Hyperthyroidism:
-High cardiac output resting states, systolic BP elevated causing a rise in pulse pressure

-Peripheral vasodilation may lower DBP

Stress/ Anxiety

-Activation of the SNS/rather self explanatory

Post-Operative

-Pain, hypoxia, volume excess, and sympathetic stimulation may all contribute to a rise in blood pressure

Sleep Apnea
-About 50% of middle aged, obese, hypertensive men have sleep apnea. Relief of airway obstruction can lower BP

Drugs:
Cyclosporine, sympathomimetics, catecholamines, PPA, pseudoephedrine, may all raise BP

Increased ICP:
Brain tumors, strokes, space occupying lesions, head trauma

Primary Hypertension

-Appears between the ages of 30 and 50

-Slowly progressive

-Remains asymptomatic until sufficient target organ damage occurs

MEASUREMENT OF BP:
If you don’t know this by now, I’m going to get Elisa-Ginterish on your hiney

-Round BP to the nearest 2 mm Hg

-Take BP in both arms and x2

	OPTIMAL
	<120
	<80

	NORMAL
	<130
	<85

	HIGH NORMAL
	130-139
	85-90

	STAGE 1
	140-159
	90-99

	STAGE 2
	160-179
	100-109

	STAGE 3
	>180
	>110

	STAGE 4
	>210
	>120


Work up hypertensive patients: CBC, CXR, UA, EKG, ECHO, Blood chemistry and electrolytes

Brief Review of Medication for Hypertensive Patients

	DRUG/CLASS
	MECHANISM
	CLINICAL

	Alpha blockers
-Prazosin
-Terazosin
	Post synaptic alpha one receptors on smooth muscle cells cause vasodilation / first dose effect. 
	First dose effect( patient faints promptly after first dose. Give first couple of doses at night. Patient should be cautioned about rapid changes in posture. Males may take these medications for benign prostatic hypertrophy

	Beta Blockers

-olol
	Reduce CO
Inhibit renin release

Reduce NE release
Decrease central vasomotor activity

Cardioselective (Atenolol/metoprolol)


	Also used for heart failure

Also used for:
Angina
Migraine prophylaxis

	Alpha / Beta blockers

Labetolol
	Good for HTN urgencies
Can be given IV
	Designed for pheochromocytoma tx

	Vasodilators

Hydralazine

Minoxidil
	Directly dilate arterioles
	Minoxidil: side effect is pericardial effusion

	Ca2+ channel blockers

-Diltiazem

-Verapamil

-Dihydropyridine
	Some cardioselective, some act more in periphery. Block calcium channels and cause decrease in contractile force
	Verapamil: caution in CHF

Diltiazem: often used as anti-arrhythmic
Dihydropyridine: vasodilation

	ACE Inhibitors
-pril
	Block conversion of angiotensin to angiotensin II, a potent vasocontrictor and component of the evil renin angiotensin aldosterone axis
	Used in HF
Cause cough as a common SE
Increase K+

	Angiotensin Receptor Blockers
	Act on final step of RAA by blocking angiotensin II
	Cough prevented as a SE

	Step-wise approach to HTN
	First step is non-pharmacologic, next step is to add medication like diuretic, BB, ACE, CCB. As patient’s goal is achieved, gradually reduce medications

	Hypertensive emergencies
	Encephalopathy
Eclampsia
MI associated hypertension

Post operative HTN

	Hypertensive urgency
	Stage III HTN
CHF
CVA
CRI (renal insufficiency)

Rx oversode and rebound HTN (use clonidine)

	Post operative patients
	Though patients are NPO for surgery, do not forget about hypertension control. Use TTS patches, IV agents like nitroprusside or labetalol

	Improve patient compliance
	Choose Rx with:

-Few side effects

-Ease of administration

-Interfere with least activities

-Establish reasonable goals

-Folllow up

-Educate the patient


Some other HTN pearls:
-An exhaggerated response to treadmill testing in nomotensive individuals correlates with 1.7x incidence in HTN in the next 5 years

-Lifestyle modifications include: smoking cessation, weight loss, alcohol limitation, activity increase, sodium restruction, relaxation therapy

-When choosing an antihypertensive, remember to consider the:

1. efficacy, 2. side effect profile, 3. RCT’s, 4. cost, 5. drug interactions, 6. patient demographics, 7. concomitant disease, 8. QOL, and 9. adherence

October 20, 2002 Articles for you Reading Pleasure, taken from Dr. A. Alvin Greber’s Required Handout          


Clinical Disorders of the Autonomic Nervours System Associated with Orthostatic Intolerance:
-ANS is a principal component in both short and long term component of positional control

-Stroke volume declines approx 40% after rapid redistribution of blood causes by standing up

-Respiration increased venos return. 
-HIP: venous hydrostatic indifference point, where  vascular pressure is independent of posture

-Orthostatic stabilization achieved within one minute or less

-Early changes include 10-15 bpm increase in HR, increase in diastolic BP, systolic BP stays relatively unchanged. 

-RAA and vasopressin are activated in response to positional change. Increases in activation correlate with increasing degrees of hypovolemia

-REFLEX SYNCOPES:
-AKA neurally mediated, neurocardiogenic, or reflex

-Hypersensitive ANS respnse to various stimuli

-Prolonged orthostatis stress

-Strong emotion/epileptic discharge

-Rapid mechanoreceptor activation may elicit profound responses like hypotension and bradycardia

-The massive surge of input to neuroregulatory centers mimics hypertension; consequently, the paraxodical response of sympathetic withdrawal occurs.

-PRIMARY DISORDERS OF AUTONOMIC FAILURE:
Pure Autonomic Failure
Pure autonomic failure: may result from degeneration of peripheral neurons

-Autonomic dysfunction manifested by syncope, disturbances in bowel and bladder
Multiple System Atrophy
-Multiple System Atrophy: More severe than PAF. Progressive urinary and rectal incontinence, anhidrosis, iris atrophy, tremors, muscle wasting
-MSA has 3 major subtypes

-MSA may present similarly to Parkinson’s disease. 

Postural Orthostatic Tachycardia Syndrome
-Postural Orthostatic Tachycardia Syndrome (POTS): milder form of autonomic failure

-Earliest sign of autonomic dysfunction

-Persistent tachycardia while upright

-Associated with severe fatigue, exercise intolerance, lightheadedness, dizziness

-Peripheral vasculature fails to vasoconstrict appropriately. Compensatory tachycardia ensues

-ACUTE AUTONOMIC DYSFUNCTION
-Dramatic in onset and presentation

-Severe and widespread failure of SNS and PNS while leaving somatic fibers unaffected

-Patients tend to be young and healthy

-Some report febrile illness prior to disorder

-Constipation is frequent

-Pupils are often dilated, respond poorly to light

-Many secondary causes like drugs, disease, Alzheimers (link with postural hypotension), MAO may exacerbate mild hypotensiopn

-CLINICAL FEAUTES
-Normal cardiovascular regulation is significantly disturbed. A large percentage of patients will display a steady fall in BP over a longer time frame

-Loss of consciousness is slow and gradual, may occur when patient is walking or standing

-Bradycardia and diaphoresis are uncommon during an episode in dysautonomic syncope

-PATIENT EVALUATION
-Cornerstone is a detailed history and physical examination

-Good neuro examination

-Take pharmacologic history

-Consider CSF or urine measurements of neurohormonal components

-POTENTIAL TREATMENT 
-ID if syncope is primary or secondary in nature

-Educate family; importance of increased fluid intake

-Sleep with HOB upright; utilize elastic support hose to squeeze more blood into your trunk

-Use pharmacotherapy cautiously; consider beta blockers in patients with reflex tachycardia

-B blockers possibly have an indirect vasoconstrictive effect via sensitization of alpha receptors

-Clonidine may actually elevate blood pressure in patients with autonomic dysfunction.

-Clonodine is an alpha 2 blocker  that acts to modulate sympathetic outflow. 

-Clonodine may act to block the hypersensitized alpha 2 receptors in dysfunctional individuals.

-Many patients with autonomic failure are anemic( tx underlying causes

THE COPERNICUS STUDY: Carvedilol and improvement of survival in patients with CHF
-Study was comprehensive; included patients with a LVEF of less than 25% and s/s of CHF at rest. 

-35% reduction of all cause mortality in the patients of the research group

-Target dose of Carvedilol is 25 mg BID
-Confidence interval was high; no patients likely had disease that was too advanced to favorably respond to B Blockade

-Carvedilol also has alpha blockade and antioxidant properties

-Stable patients with advanced CHF should be placed on B blocker

-Benefit of beta blockade is not a class effect

-B blockers are extremely heterogenous as a class, but only the B blockers have demonstrated an improvement in survival in patient outcomes

STATINS, STENTS AND EVENTS
-Correlation  with preprocedural CRP levels and adverse outcomes

-Patients with lower CPR levels had decreased rates of re-stenosis

-low grade inflammation may be associated with neointimal proliferation within stents

-Cohort with high CRP levels NOT rec’ving statin therapy had the highest risk of adverse events

-Risk was significantly lower in patients who had lower CRP levels

-Statin therapy abrogates the increased risk associated with CRP elevation

-May want to monitor levels of CRP and consider statin therapy

DOPPLER ECHO ESTIMATION OF PA PRESSURE
-Correct evaluation of PA pressure may involve correction for age and body mass

-Upper limit of systolic PA pressure higher than expected in obese / older patients

-Cardiac cath determined PA pressure of 30 may be inappropriate for certain patents

-LVH also correlates with increased PASP

ATRIAL FIBRILLATION AND HCM
-Frequent complication of HCM is afib. 
-Predictors of AF included: advanced NYHA left atrial dimension greater than 45 mm Hg

-Annual HCM mortality slightly grater in HCM patients

-Increased mortality possible explained by increased risk of stroke and heart failure

-No apparent association between AF and sudden death

-Unknown efficacy of anti-arrhythmic therapy

-AF is a frequent complication of HCM. Screen patients who might respond to aggressive anti-arrythmic therapy

ENDOTHELIAL FUNCTION TESTING: READY FOR PRIME TIME? 
-Unknown whether or not assessment of endothelial function outside of the lab is of any prognostic valvue

-EDRF subsequently identified as NO, a vasodilatory agent released by the endothelial cells

-Statin induced lipid-lowering did NOT improve abnormal vasomotor function 

-Statin’s beneficial effects may be attenuated in aging patients; there is certainly an age component related to endothelial cell dysfunction

-Strong correlation between uric acid levels and abnormal flow mediated vasodilation with cardiovascular disease

-Homocysteine levels inversely related to plasma folate concentrations

-Studies did not demonstrate improvement in endothelial cell functioin

-Insulin resistance may increase risk of endothelial derangement. Insulin resistant subjects had abnormal vascular oxidative stress and pteridine metabolism. 

-Major correlates of abnormal vascular reactivity included hyperlipidemia, high body mass index, and smoking

-Lipid perturbations, according to some studies, are associated with derangements in the NO pathway in middle aged subjects

-Abnormal brachial artery response was predictive of an abnormal exercise perfusion test or multiple CAD risk factors with normal imaging. Normal response (brachial artery dilation > 10%) was predictive of normal stress test. 

-Vascular wall shear stress is the primary determinant of arterial flow mediated vasodilation, Endothelial vasodilator responses were linearly related to stimulus.

-Few definitive tests for endothelial stress: responses are hard to quantify and standardize. 
-No well established normal parameters for endothelial cell response

LIFE THREATENING VENTRICULAR DYSRHYTHMIAS DUE TO TRANSIENT OR CORRECTABLE CAUSES: HIGH RISK FOR DEATH IN FOLLOW UP
-AVID study: VT or VF much more responsive to defibrillation

-Acute ischemic event is the most common reversible cause identified for life threatening arrythmia

-Aggressive therapy is warranted to manage life threatening arrhythmias

-Defibrillator therapy provides most beneficial protection for individuals

October 21, 2002, Dr. Edward E. Packer, DO, FAAP, FACOP: Pediatric Anomalies, Syndromes, 8:00-9:00 am

-MINOR VARIANTS:
Low penetration in normal population: simian crease, clinodactyly, do not impair function. 
Clinodactyly: incurving of fifth finger; benign on its own

Preauricular skin tag is a minor variant

-MAJOR ANOMALIES
Have functional significance; classified by patterns or associations

Meningomyelocele: folic acid may reduce neural tube defects

Posterior arch of vertebral column fails to form properly

-CLASSIFICATION BY ASSOCIATION
Look for pattern of recurrence: syndrome or multiple congenital anomalies

Recognition of important associations predicts important related diseases

Examples: Heart disease in Down’s syndrome

Immune Deficiency in DiGeorge’s syndrome

Syndromes and Associations are synonymous.

Coffin-Lowry: Hypertelorism, large mouth, tapered fingers, sex linked recessive pattern  (hypertolerism: wide-set eyes)

MULTIPLE CONGENITAL ANOMALIES
-Two or more congenital anomalies from 2 different embryonic areas

-No known assn of different anomalies before in literature

-If assn occurs more than once, probably a syndrome

-Classification by fetal origin: malformation, deformation, disruptions, dysplasia

MALFORMATION
-Structural defect occurring before the 10th week of fetal development. Abnormality of embryologic morphogenesis

-Cleft lip, anopthalmia
-Exceptions (considered malformations in the second trimester) late forming structures like the corpus callosum

-Encephalocele, cleft palate

DEFORMATION
-Secondary defect in already formed structure put in abnormal position or abnormally compressed (usually in second and third semester)

-Club feet, developmental hip dysplasia

-Breech presentation causes head of femur to grow OUTSIDE of acetabulum

-Club feet: shortened and tightened tendons/tissue causing aberrant growth. Soft tissues affected.

DISRUPTIONS
-Secondary defect in which position/compression is significant enough to cause abnormality of normally formed structure

-Significant abnormalities. 
-Amniotic bands and syndactylies. Involve bony and organ structures, even though they form properly

-Amniotic band: growths from sac can entrap forming structures and cause ischemia. May cause ischemic necrosis of digits

-Generally more severe than deformities

SYNDROME:
-A recognizable recurring pattern of anomalies

-Coffin Lowery: Tapered fingers, large mouth, wide-eyes, sex linked recessive

SEQUENCE:
A single anomaly that causes a cascading event of local and distant deformities or disruptions.

Potter’s Sequence: Oligohydramnios (decreased amniotic fluid) resulting in pulmonary hypoplasia, joint abnormalities, cartilage deficient ears, and abnormal facies.

DYSPLASIA
-Abnormal organization of cells w/in tissue. Often has genetic origin

-Growth and development fails to occur as it should.

-Many not apparent until after birth. Cell lines do not grow/develop properly

-Achondroplasia: Cartilaginous bones fail to properly form due to several defects in the genetics of the cell line. Many children appear normal at birth but have shortened proximal limbs. Abnormal fontanelles. Life threatening dislocations of C-spine and failure of skull bone growth. 

GROUPINGS:
-Sequence, Association, Field Defecits

-Sequence: Single anomaly causing have a cascade event of local and distant deformities/disruptions
-Potter’s Sequence: oligohydramnios (dec’d amniotic fluid due to urine production. Joint hypoplasia, abnormalities, cartilage deficient ears, and abnormal facies occur. Tiny  chests

ASSOCIATION
-Non random occurrence of multiple congenital anomalies not explained by choice alone. Usually 3 or more anomalies, named in letter abbreviations
-VATER association: Vertebral anomalies, Anal Atresia, TEF, Esophageal atresia, Renal abnormalities

FIELD DEFECT
Single embryonic defect causing defects in other contiguous structures

-OEIS Complex: Omphacele, extrophy of bladder, imperforate anus, lower spinal defectd

INDEX OF SUSPICION
Reasons to consider a newborn might have a syndrome or genetic defect
Part 1: Known fmhx, Prenotype variation from family that doesn’t look like parents

Part 2: abnormal growth.

INDEX OF SUSPICION(Part III) Dysmorphic features

Cataracts

Hypertotelorism

Congenital cataracts: most common that causes absence of light reflex

Mangolian slant to eyes

Webbed neck

Rockerbottom feet
Trisomy 18: low set ears , microcephaly

Neurologic and orthopedic problems, ambiguous genitalia, if you find one abnormality, look for others

Abnormal genitalie may signifiy aldosterone derangement

IMPORTANCE OF DDX:
Recurrence risk-genetic pattenr

Prenatal diagnosis- dysmorphology pattenrs can predict disorders

Prognosis: course of illness
Associated problems: what else might occur with these findings

Tx options: surgery and medications

Trisomy 13: survival is very poor with these kids, sz and developmental problems

TAR syndrome: Thrombocytopenia and absent radius. Missing radius bilaterally. Associated with Fanconi’s syndrome, anemias, etc. 

ABNORMALITIES OF AUTOSOMES
-Excessive or decreased number of non sex chromosomes, uneven # of autosomal chromosomes called aneuploidy

-Most common is Trisomy, particularly Trisomy 21

DOWN SYNDROME
T-21, more common in older age group parents, incidence is 1/1100, spectrum of findings often present

S/S: Brachycephaly, inner epicanthal folds, brushfield spots on iris, small ears, simian creases, wide spaced between 1st and 2nd toes

Major problems seen in Down Syndrome: Hypotonia, retardation, short stature, congenital heart disease (endocardial cushions), 45% in A/V canal or VSD, hypothyroidism, leukemia, C1-C2 subluxation, recurrent ear and respiratory infections, shortened life span, early onset of alzheimer’s dz

SEX CHROMOSOME ANOMALIES
-Excess or deficiency of sex chromosomes

-Lack of normal genetic material, multiple anomalies may occur

-Remember, embryo tends to become a female unless suppression / stimulation of Y chromosome and male hormones are present

TURNER SYNDROME-Sex chromosome

Most common sex chromosome abnormality

1/2500 incidence in females

NoY chromosome stimulation

45 XO genotype

Have normal vagina, webbed neck, coarctation of the aorta (20%), some patients actually die in utero. Dystrophic uterus and fibrous tissue for ovaries

Normal intelligence, diagnosed by unexplained short stature, also ddx by failure to develop secondary sexual characteristics. No normal growth on the linear axis.  Axillary hair/pubic hear not regulated by estrogen( these pts will not have breast development. Delayed onset of menses.

KLINEFELTER SYNDROME-Sex chromosome anomaly
47XXY
Less common. Tall stature, small and sterile testicles.

Small penis with gynecomastia. Infertile, normal intelligence. Increased incidence of PDA.

MOLECULAR CYTOGENETICS
Abnormal structural integrity of chromosome

Most common is Fragile X
Trinucleotide expansion of CGG in distal Q arm of X chromosome

S/S involve: mental retardation, temper tantrums, long protruding ears, high arched palate, marcocephaly, macrooorchidism, MVP

IMPRINTING SYNDROMES
Variable expression of a genetic defect dependant on paternal or maternal origin

Defect in 11-13 region of the Q arm of chromosome 15

Differences occur as to whether the disease is of paternal/maternal origin

Maternal origin: Angelman Syndrome
Paternal origin: Prader-Willi syndrome

PRADER-WILLI-Imprinting
Hypotonic infants with poor feeding. Hypotonia, moderate mental retardation, do not grow, floppy, difficult during first year of life, hyperphagia with obesity

ANGELMAN SYNDROME-Imprinting
Severe mental retardation, no speech, seizures, ataxic/jerky, paroxysms of laughter (happy puppet), maxillary hypoplasia

ASSOCIATIONS
Probably a single genetic defect- not yet identified. CHARGE association is a good example
C=coloboma of retina (slit from the iris clear back into retinal nerve on fundoscopy)

H=heart anomalies

A=atresia of choanae (opening of posterior NPX)(baby will turn blue and stop crying, thanks to Stacey Cheek, DO-C, for the clinical correlation
R=retarded growth and development
G=genital hypoplasia

E=ear abnormalities

MULTIPLE MALFORMATION SYNDROMES
Probablyy single genetic defect, often see a wide spectrum of unrelated findings

CORNELIA DE LANGE SYNDROME
Intrauterine growth retardation, failure to thrive, cognitive improvement, micocephaly, low hairline, long eyelashes, single eyebrow (synophrys) 
Unknown if genetic, more investigation needed

CHROMOSOME LIKE SYNDROMES
Phenomena that look genetic, but are not. Classic example are embryonic teratogens like alcohol

FAH: Fetal alcohol syndrome. NOT genetic. 
Caused by increased levels of acetaldehyde at some critical time of development. Variable degree of penetrance, short stature, mental retardation, poor formed philtrum (indentation over lip), thin upper lip, ptosis. 

OUTLOOK?
Improving with technology

-Nutritional management, seizure control, respiratory toiletry, corrective surgery, physical therapy, long term outlook, genetic therapy? Some people progress into adulthood and may require further advanced care. 

Case Studies, Acute Pericarditis and Some Inflamation, Dr. Vogel, DO, October 22, 2002, 8:00-9:00 am

ACUTE PERICARDITIS
Pain is typical when it is relived with sitting up and getting in a certain position. Acute pericarditis is characterized by inflammation, EKG changes, and a pericardial friction rub. Positional change NOT characteristic of an MI. Pain is sharp, retrosternal, and may radiate to the back. Males > Females. Often idiopathic. May have fatige/weakness/orthopnea/near syncope. Physical exam reveals a high pitched scratching or creaking sound. Left sternal border- patient leaning forward with diaphragm of stethoscope. Can be confused with systolic murmurs. Often idiopathic. DDX must include MI, myocarditis, and pericarditis, and Early Repolarization 

EKG features:
Abnormal in 90% of the cases

Four stages of EKG changes:
Concave up ST segment elevation in multiple territories with PR segment depression and absence of Q waves.. Flat or concave elevated ST segment. No pathologic Q waves. PR segment depression usually in lead 2. Myocardial infarction changes have patterning. 

Early repolarization:
J point elevation. PR segment is not depressed. Normal variant in young men/African Americans. 

Laboratory findings:
ESR elevation, granulocytosis, lymphocytosis, CPK, CPK-MB inflammation in myocarditis. TB skin test, blood cultures, viral cultures, and kidney function might point to a specific cause.

Imaging studies:
Generally not helpful. Echo may be normal, may show increased echogenicity. Effusion will probably be identified. Can demonstrate chamber collapse. 

Invasive evaluation:
Pericardiocentesis and pericardial biopsy. 

Treatment:
Rest, avoid activity, NSAIDS, Steroids, avoid anticoagulation, may include hospitalization to R/O MI, infection, or evaluate for hemodynamic compromise. 

Specific Tx:
Antibiotic therapy, dialysis, ASA, Indocin, Ibuprofin, Prednisone

CHRONIC PERICARDITIS OR RECURRENT PERICARDITIS
-Acute may last for 4-6 weeks; longer lasting may indicate a recurrent or chronic process

-Mainstay of treatment is often NSAIDs/Anti inflammatory tx, often continuous

Potential Complications

-Chronic pericarditis

-Tamponade

-Constrictive pericarditis
-Arrythmias, APCs and SVT

CONSTRICIVE PERICARDITIS
Pericardium becomes thick, inelastic, and compromises diastolic filling. 
Late diastolic filling impaired
Occurs months or years following pericarditis

Effusive-constrictive pericarditis
Tense pericardial effusion with fibrotic pericardium

Features of tamponade before drainage and constriction

Wide and vast etiology including neoplasm, idiopathic (40%), trauma, uremia, asbestosis, etc. 

S/S :
SOB, difficulty lying down, weakness fatigue, venous engorgement, abdominal distention and edema, ascites, Kussmaul’s sign, Pulus paradoxus, nonpalpable apical impulse, pericardial knock. 
Kussmaul’s sign: Resultant decrease in JVD when you inspire. (Intrathoracic pressure will decrease and cause drop in jugular venous pressure.) Pathological response would be an increase in Jugular Venous Pressure!!!!!!!!!!!! AIEEEEE!!!!! Abnormal finding indicative of constrictive pericarditis(filling compromise
Pulsus Paradoxicus: Abnormal drop in blood pressure during inspiration. Systolic BP is lowered by >10 mm Hg during deep inspiration
Pericardial Knock: When the pericardium is tight, in diastole, when the heart fills, it will fill and “hit”the pericardium causing a knocking sound. Often picked up on the echocardiogram. So, this is a knocking sound caused by the heart filling against a constrictive pericarditis
Radiographic studies: +/- calcification, enlargement not often seen. CT or MRI may show thickened pericardium. Chronic=calficiation

EKG findings: Nonspecific, low voltage QRS, notched P wave, atrial fib/flutter, normal EKG is rare. Commonly post CABG/open heart

Catheterization findings: Elevation and equalization of pressures. Lack of inspiratory decrease in RA pressure. Modest elevated RV/PAS pressure. <5 mm Hg difference between RA, RV diastolic tracings. DON’T MEMORIZE. THIS IS NOT ON THE TEST. THIS IS FOR YOUR CARDIOLOGY BOARDS. Right heart cath may help with diagnosis. 


Treatment:
Surgery is definitive therapy. Low operative mortality. Poor survival with extensive calcification, decreased functional class, systolic dysfunctionm neoplasm, renal insufficiency and prior pericardial procedures. Hemodynamic and symptomatic improvement is rapid. If you remove the pericardium, you might want to replace it with a Glad-Lock garbage bag. Much more sturdy than a zip-lock or tin foil. 

CARDIAC TAMPONADE:
I think this is VERY important. Please make a note. Dr. Vogel emphasized some signs, symptoms, and Beck’s Triad

Fluid accumulation in pericardial space; results in increased pericardial pressure. Pericardial effusion may compromise filling and cause restriction in filling. Tamponade is the increase in pressure with hemodynamic compromise. Effusion is simply more fluid than normal. 

May be symptomatic or asymptomatic. Rate of accumulation is important. Chronically, 1-1.5 liters may accumulate. Physical findings may be less impressive in chronic tamponade. May acutely decompensate. Can be localized. 

Other S/S:
Typically clear lungs, hypotension, shock, fatigue, pulsus paradoxus, syncope. Graphical representation of pressure. 
Beck’s triad:
-Decreased arterial pressure (1)
-Increased central venous pressure (venous engorgement due to impaired filling) (2)

-Quiet heart on examination (3)

-Kussmaul’s sign

-Pericardial friction rub

The EKG will reveal low voltage QRS. In pericardial effusion, you also get electrical alternans, or changing and distant electrical activity. 

Echocardiographic studies are extremely useful in the evaluation and diagnosis of pericardial effusion /tamponade. 

Case study:
34 y/o WM with scratchy rub, diffuse ST elevation on EKG. Pain is positional. No nausea, vomiting, diaphoresis. ST elevation is widespread. More likely pericarditis. Treatment, as you will recall, is rest and NSAIDs. 

56 y/o WF with metastatic breast CA presents to the ED with weakness and fatigue. Hypotensive with clear lungs. Low voltage QRS complex with electrical alternans. Most likely effusion with tamponade. TX: Admission, fluid evacuation, echocardiogram is probably the most appropriate evaluation- will confirm suspicion. IV fluid resuscitation and pericardiocentesis. 

Dr. Thomas PanaVELIL, October 22, 2002, 10:00 am-11:00 am, ANTI-ARRHYTHMIC AGENTS

15 questions on test

You need to know the anti-arrhythmics and their classifications

Various phases of antiarrythmics

4/4 or 5/5 guaranteed if you know the classes

Phase 0: Fast Upstroke

-Cell is resting, -70 mV potential.  

-Spontaneous depolarization occurs

-Na+ goes in, Ca2+ enters as well

-Calcium mediated calcium entry required

-Group of drugs work on the phase 0 section, the CALCIUM CHANNEL BLOCKERS

-Fast sodium channels cause rapid depolarization.

-Voltage to +20

Phase 1: Partial Repolarization

-Rapid potassium channels open for a fraction of a second. K+ goes out (extremely small effect)

Phase 2: Plateau (balance between Ca2+ and K+) 
-Ca2+ goes in and is balanced by the efflux of potassium

-Causes a downward slope and subsequent plateau effect

-More potassium leaving cell than calcium entering the cell

Phase 3: Repolarization (K+ leaving) 

-Potassium leaves cell rapidly and cells go back to resting potential

Phase 4 (Entry of Na+ and Ca2+) 

-Gradual spontaneous depolarization

-Entry of sodium and calcium

-Leading to threshold and subsequent depolarization

Arrythmic agents work at various phase. Four classes of drugs plus one other disinhomogeneic (thanks Dr. Bolton) class.

CLASS I:
Also local anesthetics, work in fast upstroke phase. Sodium channel blockers

CLASS II:
Beta Blockers, work in slow depol phase

CLASS III:
K+ blockers, work on phase III

CLASS IV:
Ca2+ channel blockers, work in plateau phase and slow depolarization phase

Adenosine:
Works for PSVT, paroxysmal supraventricular tachycardia. 

*All antiarrythmic agents may be pro-arrythmic. 
*Round the clock management is indicated for arrhythmia control

*Arrhythmias due to: mechanical stretch, catecholamine surge, injury, infarction, hypoxemia, acidosis

*Remember that any cardiac cell can have pacemaker activity

*Impaired pulse generation, anomalous automaticity may cause arrythmias

*Problem with impulse propagation or conduction (re-entry phenomenon) 

Amiodarone is major Class III action 

	DRUG
	MECH
	KINETICS
	CLINICAL/SE

	Quinidine, 
Class IA
	Binds to open and inactivated sodium channels and prevents Na entry. Prevents rapid phase 0 upstroke. Decreases slope of phase 4 repolarization. Prevents atrial, AV, junctional, and ventricular arrythmias. Maintains SR post cardioversion. 
	Oral
	ADVERSE: 
Exacerbation of arrhythmia

SA / AV block, asystole

VT at toxic levels

Cinchonism: blurred vision, tinnitus, headache, disorientation, and psychosis



	Procainamide,
Class IA
	Similar to quinidine,. Used for AF, PSVT, ventricular tachycardia. Administered orally and parenterally.
	Oral

Short half life

Liver acetylation, may prolong duraton of action potential and act like class III drugs
	ADVERSE:
Lupus Like Syndrome
Ventricular arrhythmias
CNS effects, psychosis

	Disopyramide,

Class IA
	Similar to quinidine
Negative inotropic effect and vasoconstriction in the periphery. 

Decreases contractility in patients with pre existing left ventricular dysfunction. 
	Eliminated via liver

Eliminated via kidney
	ADVERSE:
Anticholinergic effects like dry mouth, blurred vision, constipation, Torsades
All Class IA drugs may induce torsades via prolongation of the QT interval

	Lidocaine,

Class IB
May shorten phase III 
	Prototype. Rapidly associated and dissociate from Na+ channels. Affects purkinje and ventricular tissue but not atrial tissue. No effect on normal cells. Little EKG effect. Shortens phase III and decreases action potential. Stops ventricular re-entry
	Parenteral administration

First pass metabolism

Dose adjustment required in renal disease
	Now second line for ventricular dysrhythmias. Ineffective for prophylaxis of arrythmias in post MI patients. 

	Mexiletine
Tocainide
Class IB
	Rarely cause typical local anesthetic effects. Life threatening ventricular arrythmias. Treatment of pain associated with diabetic neuropathy. Tocainide also useful in unifocal and multifocal ventricular ectopy. Tocainide is also used in certain ntypes of neurologic diseases like seizure disorders and pain associated with neuropathy. 
	Orally
	ADVERSE:
Cardiovascular depression, CNS side effects and convulsions. Hyperkalemia increases cardiotoxicity. 


	Flecainide
Class IC
	Derivative of procaine. Drugs slowly dissociate from resting sodium channels and show significant effects even at normal heart rates. Diminished phase 0 upstroke in Purkinje and myocardial fibers. Slows conduction in cardiac tissue. Low effects on duration of AP or refractoriness. Used in refractory ventricular arrhythmias. Supresses PVCs. Also used in atrial dysrhythmias.
	Oral
Biotransformation 

And half life of 18 hours

	ADVERSE:
Negative inotropic effect

Aggravates CHF
Dizziness

Blurred vision, headache, nausea


	Beta blockers, 

Class II
-olol
	Diminish phase IV depolarization. Depression of automaticity. Prolongation of AV conduction. Decreases force and rate of contraction. Reduces Na+ and Ca2+ currents. Esmolol is short acting and used IV. Acute control of HTN and tachycardias. 
-Prophylaxis in MI

-Nothing new here, ( 

-Acebutolol: intrinsic sympathomimetic activity

-Metoprolol: specific beta 1 blocker
	Esmolol: IV

	ADVERSE:
Beta blocker induced cardiac depression


	Potassium Channel Blockers

Class III
Works in phase III

Amiodarone
Bretylium

Sotalol
Dofetilide
	Controversy: Work as an anti-arrhythmic. Reduce outward K+ current during repolarization of cardiac cells. Prolong duration of AP without changing phase 0 depolarization or resting membrane potential Prolong the effective refractory period. All can induce arrythmias. Prolong action potential 

	Ibutilide (Corvert)
Class III
	Slows repolarization and prolons cardiac action potentials. Ibutilide and dofetilide block outward phase III K+ currents. IV ibutilide restores SR in 50% of patients with atrial flutter in 30% of patients. Ibutilide is indicated for rapid conversion of afib or aflutter. 

	Dofetilide
Class III
	Conversion and maintenance of NSR in afib and afliutter. Reserved for highly symptomatic patients. Negative chronotropic effects. Less toxicity than amiodarone. Low mortality from arrhythmias post MI and in severe CHF

	Sotalol 
Class III
	Beta pace: Unique beta blocker which has class II and III properties. No intrinsic sympathomimetic activity or membrane stabilizing activity. Increase refractoriness. Tx of atrial dysrhythmias or life threatening ventricular arrhythmias. Available in two formulations: AF (used for atrial flutter). Used for sustained v. tach. Not be used for mild arrhythmias. May be pro-arhythmic with an increased risk for Torsades. 

	Amiodarone
Class III
	Anti-anginal, has class one activity and also class four activity. Ischemic cadiac disease.  Amiodarone prolongs AP duration and the refractory period. Choice #1 for anti-arrhythmics. Used in severe, refractory ventricular rhythms
	Oral

Incomplete absorption
Half life of several weeks


	AVERSE/SE:
Pulmonary fibrosis

Neuropathy
Muscle weakness

Everything you can imagine
Has Iodine, may effect thyroid metabolism

	Verapamil

Diltiazem
CCB

Class IV

	Verapamil is a CCB with most of its effects on the heart. Used in a fib/a flutter and PSVT. Also PSVT prophylaxis. Drugs work effectively when the heart is beating rapidly. Verapamil is easily substituted for digoxin
	
	

	Bepridil

CCB
Class IV
	Labeled for chronic stable angina and not laveled for arrhythmias. Class one anti-arrhythmic activity that, like others, work in the slow upstroke phase of the electrical cycle. Not useful in hypertension and has been known to induce torsades des pointes. 
	
	

	Adenosine

Endogenous nucleoside
	Ubiquitous purine nucleoside. Management of re-entrant paroxysmal SVT including those associated with Wolff Parkinson White.  Not effective in converting VT in an otherwise healthy heart.  Less toxic. Works on adenosine sensitive potassium channels. 
	Extremely rapidly metabolized.

This effect is extremely transient.

This drug must be given RAPIDLY IV PUSH


	Flushing, chest pain, and hypotension.

	Magnesium
	Antiarrhythmic in digitalis induced arrhythmicas with hypomagnesemia. Influence on Na/K ATPase, Na+ channels, K+ channels, Ca2+ channels. 
	
	

	Ace Inhibitors 

-alapril

	Mechanism is the inhibition of angiotensin converting enzyme. Reduction of blood pressure., diuresis, reduction of volume overload. 

ACE is also called kininase II. Used in management of hypertension. Useful in treating patients with diabetic neuropathy. Use diuretics in combination for black/asian populations. Possible mechanism involves low renin axis. 

-Management of CHF
-Management of myocardial infarction
	Oral

All have different half life
All are metabolized by the kidneys
Some liver elimination

	ADVERSE: 
Cough

Cough

Cough

Fetal toxicity
First dose syncope
Angioedema



	ARB’s

-sartan
	COZAAR, Diovan, etc. These fuckers block AT-1 subtype receptors. Effects are similar ACE 
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Know different categories of drugs(
-Know beta one blockers, know alpha one antagonists, ACE drugs, diuretics

-Alpha two agonists

-Clonidine, alpha methyl dopa, guanabenz, remember the alpha two agonists

-Antiarrhythmics: 
What is the function/action of quinidine? 
-Blocks fast Na+ channels and interferes with tony’s fricking board score. Go allopathy

-Tony needs to apply to Mt. Sinai’s allopathic/UM affiliated program
-Amiodarone is class III, acts in a variety of places

-Which anti-arrhythmics cause lupus like syndromes? Another agent is under HTN( hydralazine
-Effects of ACE inhibitors on bradykinin
-Lactation in men is common side effect of alpha methyl dopa, a pro drug classified under alpha agonits

-Anti-hypertension: minodixil- causes hair growth 

PEARLS:
-Digoxin induced VT: Lidocaine? 
-Magnesium: also used in digitalis induced arrhythmias

-Propanolol and Verapamil are the most prevalent in atrial dysrhythmias, according to chart.

ACE INHIBITORS:
-Spirapril, Zofenapril

ARB’s:
-Sartan. New class of agents that block the binding of angiotensin to its receptor. Block angiotensin II and III

REVIEW OF ACE INHIBITORS:
-Renin/Angiotensin axis as well as the Kallekrein and Kinin system

-Angiotensin II is actually converted into Angiotensin III that can bind to receptors and produce vasoconstriction
-If ACE is present, then bradykinin is actually degraded and cause HYPERTENSION

-ACE converts I to II, as you will recall. Vasoconstriction and blood pressure increase results.

-ACE also degrades bradykinin. Brady kinin causes increased prostaglandin synthesis, vasodilation, decreased blood pressure. 

October 23, 2002, Dr. Craig Vogel, DO, Diagnostic Procedures in Cardiovascular Disease

-Pearls with regard to choosing an appropriate test

What is the probability of disease in the patient tested before a test is performed as compared to the probability to the disease after the test is performed?
Tests are valuable when the pre-test likelihood is in the mid-range

Testing adds little if the answer is known ahead of time.

For example, testing high school students for CAD might be of little value since most high school students would not show evidence of CAD>

-Stress Testing Equipment
Means for stress testing

Medications for stress testing: dobutamine, persantine, adenosine
Imaging Equipment

Resuscitation equipment

-Stress Testing Contraindications***
Patients with acute MI
Patients with acute pericarditis

Patients with unstable angina at rest

Patients with uncontrolled arrhythmias
Patients with left main coronary disease

Patients in congestive heart failure

Acutely ill patients, ie acute thyroid disease

Patients with critical aortic stenosis
-Benefits of stress testing:
-Assess status of patient

-Differential diagnosis

-Prognosis (good outcome on exercise stress is an excellent prognostic indicator)

-Risk stratification (Pre-post operative)

-Reasons to terminate the stress test:
Lots of ventricular ectopy (VT)

Tachydysrhythmias
Relative hypotension

Marked ST segment depression
ST segment elevation in areas withot Q waves

Drop in systolic blood pressure during exercise (going down is NOT normal)
Severe dyspnea, lightheadedness, fatigue
Marked BP elevations
Possibly because of angina
Severe musculoskeletal pain

-Interpretation of the Stress
Clinical components, vital signs, blood pressure response

The double product, The systolic BP x the heart rate
Metabolic equivalents (1 when you’re sitting and doing nothing, 10 or 12 during stress test. Doing, “10”mets refers to amount of exercise)

Adequate stress= 85% MPHR
EKG parameters, ST changes and arrhythmias
Limited interpretaton in the setting of LVH, LBBB, Digoxin

??Hold anti-ischemic medications

False positive and false negative results

Stress Echocardiograpgy
-Comparisong of resting endocardial thickening with post-exercise endocardial thickening
-Stress induced wall motion abnormalities suggest ischemia
-Stress: exercise, dobutamine

-Dobutamine for viability assessment

-Dobutamine used to increase HR, pictures taken at peak stress. 
-Patients will jump off of treadmill and then have pictures taken. 

-Systolic frames of echo compared; normal patients have normal LV function which should become HYPERdynamic with stress
-Akinesia during exercise is suggestive of block  in artery supplying the territory

-Stress testing provides important information about viability of myocardium

Echocardiography in general
-Non invasive imaging technique using high frequency sound waves that reflect off of natural structures

-2d, spatially correct image, a cross sectional slice

-M mode is the original technique, useful for measurements. Extremely complicated, ice-pick view. Don’t even try to understand.

-M mode useful for measurements (size of chambers)

Uses of echocardiograpghy

-Pericardial disease, left and right ventricular function, valvular heart disease

-Congenital heart disease

-Endocarditis

-Valve function of prosthetic valves, intracardiac masses or clots, evaluation for aneurysms

-Aneurysm of ventricle is well visualized. Evaluation of aortic aneurysms are difficult with echo

Doppler
-Tracks velocity of blood flow

-Pulse wave- waveform from single element that is transducer and receiver

-Continuous wave- waveform uses 2 elements, one transducer and one receiver

-Clor flow- anatomically recognizable, direction of flow is color specific. Blue is away from tranducer, red is towards transducer. 
-Allow evaluation of velocity, direction, timing, and spatial contour

-Doppler Shift- reflected frequency is dependent on the relative speed and direction of the object from which it is reflected

-Good for evaluation of regurgitant valves

-Measures pressure gradients across valve

-Assesses diastolic function, intracardiac pressure estimation, evaluation of prosthetic valve function, evaluation of intracardiac shunts

-Contrast echo involes agitated saline solution. 

MRI 

-Useful for structural imaging

-Thoracic aortic imaging, aortic dissection

Ultrafast CT
-Identify calcification

-Association with coronary disease

-? Clinical utility. Patients with more calcification are more likely to have coronary disease. 

-Does not estimate degree of stenosis or give physiologic assessment

CT Scan

-Diagnosis of aortic aneurysm and dissection

TEE

-Superior image resolution

-Minimally invasive, with some risks

-Excellent for evaluation of thoracic aorta (cuz the transducer is in the freakin’esophagus!!!)
-Intraoperatve monitoring

-Superior sensitivity and specificity to transthoracic echo for endocarditis (you don’t scan through lumpy, fatty breast tissue)

-Look for embolus, better pictures with increased risk

Radionucleide Stress Testing

-Treadmill, bicycle, ergometr

-Pharmacologic stress: adenosine, dobutamine, persantine

-Imaging based on heterogeneity of coronary flow. Inject at peak stress when heterogeneity is greatest

-Compare the stress and rest imaging

-Indications not required for test purposes

-Dobutamine used for stress echo, +/- atropine

-Persantine: also used for radionucleide in addition to adenosine. Work by vasodilation

-Normal vessels will dilate appropriately in response to persantine and adenosine administration

MUST KNOW:
Adenosine and persantine is contraindicated in patients with:

1) Significant heart block (adenosine and persantine will worsen serious conductive defects)
2) Bradycardia
3) Do not give adenosine or persantine to someone with reactive airway disease. 

4) Pharmacologic option for lung-diseased patients is… DOBUTAMINE you bastard

Imaging Agents

-Technetium

-Thallium stress testing

-Technetium pyrophosphate: Inject patient at rest, will show recent infarcts (just a side-bar)

-Technetium compound called cardio-lite, often employed in today’s stress labs

-Cardio-lite can be used to diagnose ischemic areas

Positron Emission Tomography

-Myocardial viability

-Cost issues

-Best test for knowing viability vs. scarred. Bypassing into a scarred area will not probably help patient

MUGA
-Gated ventriculography

-Resting and exercise

-LV function analysis

-Takes picture of ventricle; RBCs tagged with radioisotope. Visualizes blood uptake within ventricle

-Best test for measurement of ejection fraction.
SAEKG
-Signal averaged EKG

-Late potentials

-Risk of malignant arrhythmias. 

-Looks at the post-QRS complex EKG, this interval is assessed for arrhythmias

-Fallen out of favor

Arrhythmia Analysis

-Holter monitoring is simply ambulatory EKG

-Symptoms suggest need for continuous EKG recording

-Patient diary of usual activities

-Holters record every single beat for a 24 hour period

-Arrhythmia analysis (tachy,brady,heart block, etc)

Event recorders

-Non looping recorders

-Implantable recorders

-Information is not recorded unless device is placed on patient or activated

-Transtelephonic pacemaker evaluation

-During event, the patient can activate device.

-Reasonable for palpitations of long duration

-If s/s are brief, might not be time for placement of device

-A LOOPING recorder is like the Holter. Worn for 30 days at a time. Taken off to shower and bathe. Idea of looping is that it is always recording, but data is not always saved. Dumps information unless prompted to save. 

-Devices can be implanted for syncopal and seizure syndromes

-Long term monitoring is needed for reliable sensitivity and accurate specificity

-Both holters and event records are used to evaluate syncope and palpitations

-Event recording is a 30 day test

-Holter records every single beat, event recorder monitors a single event

Ambulatory BP monitoring

-Expensive, approx 2500 per unit

-Records blood pressure of patient at home

-Helpful for white coat hypertension

-Evaluate labile hypertension

Pretest and post-test likelihood of disease

-Remember, testing is of value if patient population is at risk for disease

-Doing a test on a patient when youre already convinced of disease state, does not add much

-Test is most helpful if possibility of disease is in the mid range. 

Ischemic Cascade

Angina(ST depression(Global LV dysfunction(significant perfusion defect-(regional myocardial dysfunction(flow heterogeneity

Angina is the end of the cascade. The FIRST thing to happen is flow heterogeneity, from pre-existing disease

ST segment changes on EKG, therefore, is a late event in the ischemic cascade

Symptomatic patients are at the end of the CAD cascade! Don’t wait for symptoms

Clinical Relevance of Nuclear Cardiology

-Diagnosis: presence and severity of disease

-Prognosis: short and long term

-Patient management for treatment planning and outcome

-Cardiolite yields slightly more definition, especially in larger patients (obesity, large breasts, COPD, barrel chests)

-No radiation with the gamma camera; radiation simply detects radiation

-SPECT anatomy: shows perfusion of left ventricle via nuclear uptake, stress and rest images compared

-Sensitivity and specificity are most increased when nuclear is imaging added to the stress picture

GATED studies

Allow simultaneous assessment of stress perfusion and resting ventricular function

-Wall motion, wall thickening, ejection fraction, and ventricular volume

-Distinguishes artifact

-In gating, systole and diastole can be differentiated. 

-With gating, sensitivity and specificity both increased (added to perfusion imaging) 

-Incremental prognostic value: improvement in prognostic value when nuclear imaging is added to the EKG stress and cardiac catheterization modalities

Evolution of Echocardiography

-M mode

-2D echo

-2D with Doppler

-TEE

Image Acquisition Gated Examination 

Most imaging systems acquire a short beat run to determine the average heart rate. The system then divides this R to R interval into a specified number of frames. At least 16 frames per cardiac cycle are required to calculate an accurate ejection fraction. More frames, typically 32 to 60 are required if diastolic information is to be accurately determined. Typically 200,000 to 250,000 counts per frame should be acquired for a rest study to be statistically reliable for evaluation of wall motion. 

It is important to always evaluate the ECG strip. In patients with electrical alternans the ECG may only sense every other R-wave. The resultant ventricular volume curve has a "W" shape. With tall peaked T-waves the ECG may sense both the R-wave and the T-wave resulting in the R-T and T-R intervals being recorded as 2 separate beats. This produces volume curves which alternately represent systole and diastole. When these 2 curves are added, the resultant left ventricular volume curve is a flat line. If the T-wave is tall, peaked, and larger than the R-wave it may trigger the ECG gate at end-systole. This gating error will result in the left ventricular volume curve being inverted

Harvey 4A, Dr. A. Alvin Greber Presiding, October 22, 2002

-Reminder that fixed, split s2 (a2 and P2) is significant for an atrial septal defec

-Case presentation of AR
Patient history is significant for anterior neck pain with prominent pulsations

Exam reveals a “bifid”aortic pulse and wide pulse pressure (diastolic pressure is low)
Two conditions stretch the carotids and are productive of pain; PDA and AI
Auscultation reveals: a prominent diastolic murmur, and a “sharp” s1

Symptoms often due to increased cardiac output

The sharp s1 sound is known as an ejection click

Two reasons for ejection clicks: 1. associaton with  congenitally abnormal semilunar valve, 2. ejection of blood into a dilated vessel. 

Male patient might have a congenital bicuspid aortic valve (most common malformation) 
Diastolic blow is caused by blood flowing back onto the heart, decrescendo murmur

AR heard best at fourth left interspace

If its loudest at the right of the sternum, you have right sided syphilitic aortitis

Murmur of AI/AR heard on the right side-(aortitis

Murmur of AI/AR heard of the left side( more classic aortic insufficiency

Physical signs associated with AR  (more physical signs associated with this lesion than any other)

-Waterhammer pulse/rapid diastolic runoff: (AKA Corrigan’s). An exaggerated pulse which falls away. Bounding pulse that rapidly dissapates

-Quincke’s capillary pulse: in AR, an examination of the capillary bed reveals spontaneous pallor and subsequent return of color

-DeMusset’s head bob: With each systolic beat, the head will bob and then return. Due to AR.  

-Oliver’s Tracheal Tug: Associated with AR, trachea moves up and down with systolic pulse

-Muller’s Sign: The dancing uvula, moves around with systolic pulse and diastolic pulse

-Duroziez’s murmur: A bruit; when you compress the femoral artery with the stethoscope head, you hear a murmur

-Pistol Shot Femorals: In a compliant femoral artery, the expanding artery will flick against the diaphragm of the stethoscope, “click

-Hill’s Sign: Disproportionate rise in systolic blood pressure of lower extremity

 Remember to protect patients against endocarditis.

Lesions require antibiotic prophylaxis, usually 2g Amoxicillin ½ -1 hour prior to procedure

Most significant feature causing bacteremia: brushing the teeth. Use soft tooth brush

Expiration accentuates murmurs of aortic origin

*Ejection sound( associaton with abnormal valve or ejection of blood into the DILATED vessel.*

Aortic sounds typically do not involve pulmonary variaton

Bifid carotid pulse in AR, again emphasized

At apex, you may appreciate an S4

Review of heart sounds

TENNESSEE= s4 preceeding an s1, followed by an S2

KENTUCKY=
presence of an S3

MISSISSIPPI=   s1-s4 present. Sequence is usually: s4,s1,s2,s3

S3 passive filling of ventricle. After forty, ventricular compliance will decrease

S3 presence= heart failure

S4=usually associated with abnormality and hypertension. Per Dr. Greber, the S4 is always considered abnormal

Austin Flint Murmur: first heart sound is diminished, low frequency diastolic murmur. Austin Flint rumble may be secondary to AR. Blood is coming from periphery, rushing back into the heart, causing a , “false murmur.” To eliminate the presence of the Austin Flint murmur (and establish the diagnosis), you can administer a vasodilator. Dr. Greber talked about procardia. Procardia XL may gradually lower blood pressure and diminish the Austin Flint murmur. Associated with AR, particularly chronic. 

Graham Steell: Associated with PR and thus PHT

EKG findings: LVH with first degree AV block

Doppler: Doming of aortic valve

Meds: ACEI, diuretcs, digoxin for positive inotropic effect

CASE #2

12 y/o recent  syncopal episode. Suddenly became ill and fainted while running up a steep hill. Usually indicative of left ventricular outflow tract obstruction. Murmur was originally thought to be functional and innocent. Dr. Greber calls this, effort syncope

A review of p2 (abnormalities of the second heart sound) 
Physiologic, normal splitting. Accentuation of split s2 when patient takes a deep breath. 
Paradoxical: Accentuation of split s2 when patient exhales deeply. May occur in any stuation when left ventricular mass is increased. May occur in LBBB.

P2 comes before A2 in the paradoxical splitting situation

Auscultation at upper right sternal edge reveals: 

-Harsh systolic ejection murmur. Loud ejection sound followed by a loud, long crescendo-decrescendo murmur. Clearly heard A2. 

-Good second heart sound; valve leaflets are mobile. With calcified leaflets, second sound may be completely diminished

-Leaflets are mobile if valve closure is auscultated

-Aortic stenosis

-Quality of murmur may change depending upon auscultation site

-Murmurs from the base may be easily referred to the apex

-Murmurs that do not originate from the apex will be diminished at the axilla

-Murmur radiates into the neck, longer murmur correlates with more severe stenosis

-s4 audible at apex, be sure to identify systolic phase

Valsalva maneuver: (HOCM vs. AS)
-Reduce blood return to the heart (parasympathetic mediated)
-Valsalva will reduce the murmur of aortic stenosis

-Murmur of HCM depends upon closeness of walls together

-Valsalva will accentuate the murmur of HCM
-Decreasing ventricular volume will bring walls close together and therefore increase murmur of HCM

Dr. Ralph Nader, October 24, 2002, Interventional Cardiology

-Interventional cardiologists: Participate strongly in the overall management of patient. 

-Definitive pathway is through cath laboratory

-Acute coronary syndromes: high risk group, treated aggressively

-Risk stratification: CKMB, Troponin I and Troponin T, symptoms of medically unstable angina

-Troponin I is a sensitive marker of myocyte injury

-S/S hemodynamic instability > 65 mandates aggressive management

-Mortality rates presenting with ST depression are actually highter. ST depression and ST elevation patients are high risk 

-Best treatment for stenosis is a stent

-Best outcome with rapid cardiovascular catheterization lab intervention and use of GPIIb/IIIa

-Rotablator: calcified, resistant, hard plaques. Basically, a coronary-artery roto-rooter

-Drug coated stents, with the exception of heparin coated stentes, are not currently available for use in the United States

-Stent is the reason of choice for re-stenosis of the coronary circulation

SOME UPDATES:

Williams syndrome (elfin facies and supravalvular aortic stenosis)

Infants with supravalvular aortic stenosis syndrome (Williams syndrome) exhibit elfin facies. This is characterized by a high prominent forehead, stellate iris patterns, epicanthal folds, underdeveloped mandible and bridge of the nose, overhanging upper lip, strabismus and dental abnormalities. The mechanism may include problems with regulation of circulating 25-hydroxyvitamin D, and with calcitonin metabolism. These patients may also show mental retardation, facial and skeletal defects, and narrowing of the peripheral and pulmonary arteries. 
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