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Chronic Ischemic Heart Disease


Angina

Myocardial Infarction
Pulmonary Embolism
Risk factors:

A: Anxiety, age, attitude [anger type A]

B: Blood pressure, body build

C: Cigarettes, cholesterol

D: Diet, drugs, depression

E: Exercise

F: Fat [debatable, sugar seems more of a   

     risk factor(stimulates insulin which 

     stimulates fat production]

G: Genetics

H: Hyper tension, HDL [want a high ratio]

I:   Ischemia, insulin [want to be low]

J: Joy

K: Potassium

L: Love, LDL [want low], lipids

M: Mg, menopause, male [risk],

N: Na [salt, but depends on activity level],

O: Oxygen-obstructive dz.

P: Pulmonary dz.

Q: QS stage in ECG

R: Recreation, rage [red is for relax at red 

  lights not get impatient]

S: Sex [stimulates angina]

T: Triglycerides, trace minerals, toxicity

U: 

V: Ventricular?

W: Weight, water [hard water good b/ of 

  minerals, bottled water may be 

  depleting?]

X:  Syndrome X

Y: 

Z:   Zone diet

Pathophysiology

I.  Causes based on determinants of myocardial 02 supply & demand; 


A.  Blood supply:  oxygenation of the blood [lung dz], coronary narrowing.

1.  Blood supply factors

a. Collateral blood supply: some pts. develop angina when the lumen of the coronary artery is 50% is occluded, some at 75% occlusion.  The opening of collateral vessels may explain the latter groups lack of symptoms at less occlusion.

b. Aortic stenosis

c. During systole, the coronary artery flow is restricted.  The subendocardium is subject to greater pressure than more peripheral muscle layers making this region the most susceptible to ischemia.
d. Regulators of vascular tone:

i.
Oxygen acts as a vasconstrictor, whereas adenosine (as a breakdown of ADP and AMP d/t ( oxidative phosphorylation) acts as a vasodilator and mediates vascular tone.

ii.
Endothelium Derived Relaxing Factor (EDRF or NO) regulates vascular tone stimulating vasodilation

iii. Prostacyclin regulates vascular tone stimulating vasodilation

iv. Endothelin-1 stimulates vasoconstriction

v. Sympathetic stimulation causes vasoconstriction ((-adrenergic receptors) or vasodilation ((2- adrenergic receptors)

2. Causes of decreased blood supply

a.
Vessel narrowing:  When stenosis reaches 70% or more, resistance vessels need to completely dilate necessary perfusion, even at rest.  Metabolic needs may be met at rest, but not with increased cardiac function.  If 90% stenosis occurs, blood flow may be inadequate to meet basal needs leading to ischemia even at rest.


i.
CAD (90% of cases)

ii. Coronary artery spasm: often occurs w/ CAD



a)
Circulating adrenergic agonists



b)
Impaired secretion of endothelial cell relaxing factors relative to constricting factors

b. Endothelial Dysfunction:  

i.
Impaired release of endothelial vasodilators ( unopposed catecholamines (especially (1) ( paradoxical vasoconstriction

ii. 
AS:  coronary plaque



a).  Acute changes in coronary plaques

1) Acute fissuring leading to the accentuation of AS:  form at border of fibrous cap ( ( mechanical stress

2) Ulceration

3) Plaque rupture (p 552)-  best explanation for the acuteness of  an AMI

-if rupture is outward then possibility of severe hemorrhage



b).  Medium sized plaques vs. large plaques

1)
Large plaques the pt. will commonly have stable angina or CIHD w/o Sx of angina

2)
Medium size plaques stay soft for a longer time ( vulnerable to( mech. stress and plaque rupture




c).  Influences on plaques

1)      Adrenergic stimulation can elevate physical stresses on plaque through HTN or vasospasm.  The adrenergic stimulation assoc. w/ awakening induces a circadian periodicity of the time of onset of AMI  (peak: 6 am-noon) concurrent w/ a surge in BP and following ( platelet activity.  Aspirin counters these effects.

2)       Disrupted plaque structure:  eccentric configuration, soft core of necrotic debris and lipid, ( density of macrophages all covered by a thin fibrous cap containing collagen.  Metalloproteinases production by macrophages breakdown the collagen





iii.
Thrombosis


a)
Impaired release of endothelial antithrombotic chemicals (NO, PG-I2)



Many patients are given aspirin for unstable angina to ( platelet aggregation ( ( risk of MI






b)
Release of vasoactive substances from platelets (thrombin, serotonin) normally cause endothelium mediated 







vasodilation.  Endothelial dysfunction allows these factors to cause vasoconstriction.






c)
Thromboembolism from the heart valves

c. Other causes of decreased blood supply

i. Decreased BP

ii. ( HR (shorter diastole ( shorter time of coronary perfusion)




d.
Examples of reduced coronary flow



i.  
CAD/ AS

ii.
Aortic stenosis:  tertiary syphilis leads to tabes dorsalis, aortic aneurysm which may develop in the arch; the lesion 


may spread backwards to the aortic valve and the coronary arteries occluding them:  the vasa vasorum are the primary 


targets of syphilitic lesions

iii. Aortic valve insufficiency ( backflow into LV during diastole, increases EDV, decreased systolic pressure ( 


decreased blood flow to the coronary arteries

iv. Tricuspid insufficiency ( back flow into the RA during systole thereby suffering a vol. overload, increased P ( 


decrease BF to the lungs and decreased coronary return (coronary sinus) ( congestion of coronary vessels causing 


acute AMI 

3. Availability of oxygen in the blood:  (These are actually hypoxic causes, not ischemic causes)

a.
CO poisoning

b.
Shift in O/Hb dissociation curve




c.
Anemia 

B. Increased oxygen demand:  if supply decreases or demand increases

1.
Determinants of myocardial oxygen demand:

a. Ventricular wall stress

b. Heart rate

c. Contractility

2.
Causes of increased oxygen demand


a.
Hyperthyroidism

b.
Fever

c.
Thiamine deficiency:  beriberi-  high output cardiac failure (too much venous return ( too high EDV)

i. Wernicke’s encephalopathy:  necrosis of mamillary bodies (memory deficit)

ii. Wet beriberi:  vasodilation d/t abnormal metabolites




d.
Catecholamines  

e. HTN

f. Exercise

II.
Consequences of Ischemia

A.
( Anaerobic metabolism



1.
( ATP ( ( contraction and relaxation ( transient stiffening of LV ( ( diastolic P ( ( pulmonary pressure




a.
Dyspnea, pulmonary congestion



2.
Accumulation of anaerobic metabolites (lactate, serotonin, adenosine) 




a.
Suspected to provoke pain receptors in C7- T4.




b.
Ventricular arrhythmia


B.
Autonomic dysfunction



1.
Generalize sympathetic and parasympathetic stimulation




a.
Tachycardia, diaphoresis, nausea

Chronic Ischemic Heart Disease
Etiology: 

Chronic ischemic heart disease (CIHD) occurs pts who develop progressive heart failure as a consequence of ischemic myocardial 

damage.  Usually constitutes post infarction cardiac decompensation ( exhaustion of the compensatory hypertrophy of non-infarcted myocardium .

1. Difficult to Dx, usually by exclusion (ischemic cardiomyopathy).  Can also be called silent angina: is not actually angina 


(angina is a Sx of pain), but ischemia that is determined by ECG

2. Autopsy:  cardiomegaly w/ LV hypertrophy and dilation and small, focal, diffuse necrosis therefore small areas of the heart 





have died over a long period of time, likely d/t   

                3.     CAD/AS, w/o Sx then pt. suddenly dies of cardiac arrest (conduction system usually affected causing arrhythmia.



v.  
Chronic IHD:  elderly person who slowly develops CHF as diffuse small areas of necrosis form (“cell by cell” necrosis)



a)
Risk of developing IHD:  




1)
Lowest risk: low BP, cholesterol <220, (HDL-C, not diabetic, no cigarettes




2) 
Highest:  opposite profile of above

b) Major Sx of ischemic heart dz. 

1)
Most susceptible area is subendocardium, apex.  Subendocardial cells have to contract more forcibly than the epicardium thus more of a demand.  There is likely decreased perfusion d/t the smallest branches of the coronary arteries in this level  (theoretical).

Angina
Alternate names: Angina pectoris
DESCRIPTION AND ETIOLOGY
Severe chest pain radiated to left arm or side due to ( coronary blood flow to heart.

	
	Stable Angina
	Prinzmetal Angina
	Unstable Angina (pre-infarction)

	
	Angina for long time weeks/months, years. Aggravated by exertion.
	Unprovoked pain episodes that last longer than stable angina, without coronary disease,  could be 2( to  vasospasm ( transient ( in O2 supply, not ( demand
	Crescendo angina; sudden onset indicating medical emergency; MI and death in 30% w/in 3 months

	Discomfort/

Pain
	Worse on exertion, cold or heavy meal relieved by rest nitroglycerin
	Unprovoked pain, often occurring in bed; responds to nitroglycerin
	Unpredictable pain occurrence; does not respond to nitroglycerin or rest; pain more severe than stable form

	Necrosis
	Focal necrosis after the event, but significance is debated
	none?
	TX A2, platelet constituents formation ( ( platelet aggregation, vasoconstriction

	Plaque
	Chronic AS, but no plaque disruption or thrombus formation.  Severity of pain may be unrelated to extend of CAD as there may be little or up to > 70% stenosis
	70% of patients have CAD, the rest have normal arteries suggesting spasm as the cause. 
	Plaque disruption with thrombus formation; just short of an AMI, subocclusive coronary thrombosis

	ECG
	Down-sloping ST segment or T wave inversion suggesting subendocardial ischemia (so DDx LBBB, digitalis toxicity)

Prinzmetal has elevated ST segments that should otherwise be depressed

Occasionally may cause ECG ST elevation suggesting transmural ischemia.

Stress ECG is 65-80% sensitive and 65-75% specific

	DDx
	neuromuscular disorders, upper GI disorders, psychological/ hyperventilation


Pathophysiology: 

· Decreased supply (i.e. anemia, CAD):  70% or more occlusion, inappropriate restriction (partially due to AS)

· Increased demand (i.e. HTN, hypertrophic cardiomyopathy, tachyarrhythmia)

SIGNS AND SYMPTOMS

Angina is a symptom:  Pressure, tightness or heaviness behind the sternum.  Discomfort and pressure are more common than pain. However, pain can be crushing, pressure type pain with a sense of doom resembling an MI where pain may radiate to the throat, arm or jaw, possible SOB..  Anginal discomfort is usually not stabbing, sharp or variable with respiration; is steady, lasting 5-10 minutes. The discomfort is usually diffuse.  Although it is usually retrosternal or in the left precordium, it may occur anywhere in the chest, back, arms, neck lower face or upper abdomen

PE AND LAB

Lab:   Types of angina are differentiated by EKG, Sx, causes, response to nitroglycerin

Other diagnostic tools:  

· Perfusion scintigraphy (nuclear medicine):  perfusion defects
· Stress ECG:  wall motion abnormalities
· Coronary arteriography (x-ray): definitive, shows coronary anatomy and left ventricular physiology.

Diagnostic Criteria

ICD-9-CM 

DDX 

TREATMENT 

2 ways to correct myocardial O2 supply:



1. ( Coronary flow (only for variant not stable b/c of plaque):  vasodilate



2. ( O2 demand on heart - 75% of avail O2 is used by the Heart itself.



In practice ( demand on the heart is used most often.

Remember:  ( O2 requirements with:

1. ( HR and Contractility (w/ exercise, sympathetic stimulation)

2. ( arterial pressure (hypertension)

3. ( in ventricular volume (( preload (venous return) 
4. ( myocardial wall thickness, seen w/ exercise).  

Need ( efficiency, or ( blood volume or ( TPR to break the cycle.

Drugs used for Angina ( myocardial oxygen demand by 

1. ( TPR - Venodilation in particular is good - also ( preload ((venous return to the heart) and ( wall 



thickness.  Arterial vasodilation can ( afterload resistance BUT reflex!  So vasodilators are specific for 



different types of vessels



2.  
( CO


3.  
or both 1 and 2




Also:  Dilation of coronary arteries is crucial.
COMPLICATIONS/REFERRAL GUIDELINES 

REFERENCES:


Myocardial Infarction



A.
Epidemiology

1. About 1.5 million cases of MI (60% of all cases of hypoxic heart disease) w/ 500,000 deaths/ yr (25% of all deaths)
2. Males:  1 in 5 chance of having MI before age 65, 90% of all male deaths between ages 40 and 65 are d/t AMI

3. More common in white populations

4. Stronger correlation w/ cigarette smoking than w/ lung CA

B.
Pathology:  ischemic attack of the myocardium due to vascular occlusion

1. 90% of MI result from acute thrombus obstruction of an atherosclerotic coronary artery

a.
Plaque rupture (1( cause of thrombosis)


i.
Chemical factors


ii.
Physical stress

b.
Endothelial dysfunction leading to loss of normal antithrombotic and vasodilatory properties (NO, PG-I2)

2. Other causes: 

a.
Emboli from mechanical or infected heart valves

b.
Inflammation from acute vasculitis

 c.    Intense coronary spasm






i.
Cocaine abuse ( ( sympathetic tone ( vasospasm with increased myocardial demand



C.
Affected areas




1.
Subendocardial (inner 1/3 of endocardium): the subendocardium is the least well-perfused region of the myocardium ( most vulnerable to  ( coronary blood flow.  A narrow rim of the endocardium (about .1 mm) is preserved by diffusion from the 





ventricular lumen.




2.
Transmural (from epi- to endocardium)

	Subendocardial  Infarction
	Transmural Infarction

	Limited to the inner 1/3 to ½ of the ventricular wall
	Involves the full or nearly full thickness of the ventricular wall

	Diffuse coronary stenosis and reduced BF (50-75% occlusion)
	AS, acute plaque change, thrombosis ( complete occlusion of the epicardial vessel (( LAD), occlusion never in transmural branches

	No plaque disruption
	Acute plaque disruption, vasospasm

	No thrombosis (usually)
	Thrombosis formation

	Necrosis extends beyond area of the perfusion of a single artery
	-Necrosis w/in area of vessel perfusion 

-Area of infarct about 1.5cm in diameter/width, 4-10 cm in longest dimension

	Endotoxic shock, hypovolemic shock d/t ( O2  content 
	Necrotic papillary muscle signified by heart murmur, valvular regurgitation (late systolic murmur)

	Less likely to have Q waves; usually have ST depression
	Q waves, ST elevation


C.
Morphology of AMI

1. Coronary Artery Occlusion:  sudden plaque change ( platelet adhesion, aggregation, activation ( activation of extrinsic pathway of coagulation ( thrombus evolution to occlude arterial lumen.

2. Myocardial Response: ischemic response ( loss of contractility w/in 60 sec of onset of ischemia

a. Potentially reversible  

b. Ischemia-lasting > 20 min leads to necrosis ( apoptosis occurs rapidly after ischemic onset. 

        3.    Transmural infarctions: LAD (40-50%) > RCA (30-40%) > LCX (15-20%)



D.
Histological changes:  impaired contractility

1. Necrosis:  

a.
Day 1-4:  neutrophils digest through the BM entering the tissue space and get busy digesting mm architecture leaving 


an empty sarcolemmal tube.  Cells die back to the intercalated disc of a living cell.  This location is the site of scar 

tissue attachment:  collagen forms micro-tendons between intercalated discs replacing some coordinated function yet the lack of gap junctions connecting cells causes an asynchrony in the contraction of the cardiac mm.  Time of risk of ventricular rupture ( cardiac tamponade.




b.
2-4 weeks:  damaged zone is progressively replaced, by highly vascularized granulation tissue which regressively loses vascularization and becomes more fibrous.

c.
6th week:  scarring is well advanced (depending on the size of the infarct)

a. In 3-6 months after the AMI the aneurysm may develop progressively as the collagen fibers are slowly stretched and remodeled by the high pressure on the ventricular wall.

2. Stunning and Hibernation

a. 
Stunning occurs after a period of severe ischemia without necrosis where systolic dysfunction remains in the light of normal myocardial blood flow.

b.
Hibernation is signified by chronic contractile dysfunction due to persistently reduced blood supply.  Function resumes with appropriate blood supply.



E.  Clinical Correlations:

1. Sn/Sx:  

· Unprovoked crushing retrosternal pain w/ intense pressure, radiating up to the mandible, prolonged

· GI Sx:  N/V or as mild as heartburn

· Unresponsive to rest or nitro

· Possible S4, tachycardia, elevated blood pressure

· ( Catecholamines: sweating, tachycardia, clammy and cool skin

· Dyspnea (see Consequences of Ischemia above)

· Syncope, feeling of doom (but not always!)

Up to 25% of MI are asymptomatic during the acute event, especially in diabetics w/ peripheral neuropathy 

(decreased sensation).

2. ECG changes:  up to 50% of AMI patients will have ECG changes and may false positives; of little diagnostic value in pt. w/ LBBB, paced rhythms or previous infarcts

a. Pathological Q  large waves (Transmural)

b. Peaking of T wave (acute stage)

c. ST segment elevation (Transmural)

d. Reciprocal ST depression in opposite ECG lead

e. T wave inversion (ischemia, subendocardial)

3. ( Serum Enzymes/Contents:  when myocardial cells die they release metabolic enzymes into the blood stream

a. AST (SGOT): also in LV disease, rises in 12 hrs, peaks w/in 36 hrs.

b. LDH (N- LDH2>LDH1, AMI:  LDH2<LDH1): begins to ( in 10 hrs and peak in 48-72 hr, disappears 7-10 days

c. CPK/CK/creatine kinase (MB isoform):  rises w/in 4 hrs, peaks at 18 hr disappears by 48-72 hr (older test, replaced by troponin)

d. Troponin T and I:  3 hrs to 10 days 



Troponin I: found in skeletal and cardiac muscle (highest conc.) as a regulatory protein; appears 2-6 hrs after 




onset, peaks w/in 11-12 hours after onset.  In one study:  @ hour 4 post MI, 50% of pt had ( troponin, 




14% had ( Ck-MB







Troponin T:  similar to troponin I but clears somewhat more quickly

e. Myoglobin:  2 hrs to 1 day, peaks at 9 hrs; skeletal, smooth and cardiac mm therefore is non-specific, low positive predictive value by itself; w/elevated Troponin or CK-MB ( ( PPV of AMI



4.
Imaging:





a.
Angiography:  definitive for stenosis; allows for coronary artery lumen visualization, LV wall motion, LV function ( ejection fraction (the single most important prognostic indicator after an MI; Low is 40-60%, failure is less than 40%, can be down to 10%. 


F.
Treatment:  

1.
Immediate

a. Defibrillation to correct arrhythmia

b. Thrombolysis:   aspirin, heparin, streptokinase, sPA, APSAC (DMSO?)

c. Magnesium (other nutrients?) to reduce infarct severity, reperfusion injury, arrhythmia and mortality


Unstable angina:  give aspirin and magnesium (300-600 mg) or IV and send to ER.

d. Revascularization:  angioplasty, stenting, artherectomy, bypass surgery

2.
Conventional Treatment


a.
Nitrates

c. (-blockers

d. Calcium antagonists

e. Antihyperlipidemics

f. ACE inhibitors

Protocol for Prevention of Myocardial Infarction

Dietary Therapeutics
· Pritikin or Ornish diet may relieve symptoms in some patients.  

· Identifying and avoiding allergenic foods may relieve angina in occasional cases.  

· In patients with reactive hypoglycemia, avoiding sugar, caffeine and alcohol and eating small, frequent meals may help prevent 



attacks.

Nutrient Therapeutics: 

· Magnesium, Parenteral administration appears to be considerably more effective than oral. 


Uncontrolled trials:  Initial treatment may consist of 1 g of magnesium sulfate IM or 1 g of magnesium chloride IV, 1-2 times/ week for 6 


treatments, then as needed.  An alternative treatment is the Meyer’s cocktail without calcium (see IV protocols):  once/week for 4-6 weeks 


then as needed.  After parenteral magnesium, oral maintenance with 300-600 mg qd may suffice in some


cases.  

· Vitamin E, 400-1,200 IU/day


· CoQ 10, 100-200 mg/day.  Double-blind study:  supplementation with 150 mg/day for 4 weeks significantly increased exercise tolerance and reduced the frequency of angina attacks by 53% (not statistically significantly)

· L-carnitine, 1-3 g qd in divided doses , 1 g/bid for 4 weeks. Double-blind study:  improved exercise tolerance and reduce EKG indices of ischemia in patients with stable angina pectoris.  In an uncontrolled trial administration of 4 g/day to patients following myocardial infarction reduced one-year mortality by 90% (1.2% vs. 12. 5%)

· L-arginine,9g /day for 3 months or 3 g tid for 6 months or 500-3,000 mg tid 
Uncontrolled trial: Resulted in marked clinical improvement in 7-10 (stage 4 to stage 2).  Continuous treatment was necessary to maintain the benefit.  Double-blind study:  significantly reduced symptom score compared with placebo (80% vs. 30%) in patients with non-obstructive coronary artery disease.

· Other nutrients for which there is some evidence of benefit include selenium and fish oil (or oily fish, such as mackerel, salmon, tuna, halibut, cod).
· Other Factors: Thyroid hormone therapy is generally contraindicated in angina although Dr.  has used thyroid with angina.  




3.
Naturopathic Medicine





a.
Reduce risk factors

i. Depression linked to CAD

ii. Aggression ( total cholesterol

iii. Worrying ( risk of non-fatal MI by 241%, ( risk of CHD by 148%

Arch Int Med 1998; 158; A22-I42s, Biol Psych.  41:  69-81, Circ 95: 812:824

iv. Rest:  bed rest is not necessarily the best answer, rest but maybe in a chair, light walking after MI b/ helps reduce 






general stress and not much demand on heart.





b.
Diet and Nutrition

· “To reduce risk of CHD mortality, men and women > age 65 should reduce non-fat milk and increase B vitamin use” and “Consumption of simple sugars should be reduced” 

(Alt Med Rev 1998; 3(4):  281-294) (Proc Nutr Soc; 1980; 39:  77A, Clin Res 1976; 24: 521A)

· Sugar:  

1. Correlated with CHD

2. Highest dietary risk factor in women > age 35 

3. Decrease HDL by 16% in one study

(J Orthomol. Med; June 22, 1998) 
(BMJ; 1980; 281:  1396)







(JAMA; 1985; 253: 1407)

(Am J Epidemiol 1989; 130: 481-5)

· Antioxidant rich foods:  “consumption of foods rich in antioxidants and fiber may reduce myocardial necrosis and reperfusion injury (J AM Diet Assoc 1995; 95: 775-780)

· (-3 Fatty acids may reduce risk (Am J Epidemiol 1977; 14S (II):  sup S 8)

· Soy Protein:  decreased total cholesterol, LDL’s and TG’s (NEJM 1995; 333:  276-282)

· Pectin Fiber: reduced total cholesterol by 7%, LDL’s by 10.8% and LDL to HDL ratio by 9.6% 


(Clin Cardiol 1988; 11:  589-594)

· Food Allergies:  small study, patients had sensitivity/allergy to sucrose, milk, grains; means serum cholesterol fell from 263 to 189, mean TG’s 113 to 74, HDL’s went form 21% to 32% of total cholesterol 


(Arch Fam Med 1993; 2: 765-772)

· Vitamin E:  In smokers, decreased RBC peroxidation at low dose, but increased peroxidation at high dose; LDL protection most noted at 500 IU   (Am J Clin Nutr 1997; 65:  496-502)
(Aust NZ J Med 1996; 26: 496-503)


Can reduce risk of non-fatal MI (Lancet 1996; 347:  781-786)

· Vitamin C:  may prevent or reverse atherosclerotic lesions  


(Can Med Assoc J 1954; 71:  562-563)  (Am J Cardiol 1996; 78:  1284-1286)

· CoQ10:  (more than 34 controlled trials) inhibits LDL oxidation and improved mitochondrial function intracellularly ( improves oxygenation at the cellular level  (Biofactors 1999; 9(2-4):  273-284)

· Taurine:  may reduce endothelin concentration, may potentiate urokinase and reduce reperfusion injury.  Therefore, may be an adjunct to thrombolytic therapy  (Alt Med Rev 1998; 3(2):  158A)

· Niacin:  decreased non-fatal MI’s and mortality in those w/ Hx of previous MI (J Am Col Cardiol 1986; 8(6): 1245-55).  Also, ( LDL’s, ( TG’s, ( HDL’s and ( intimal thickness (Arch Intern Med  1988; 148(11):  2495-2495)  (Circulation 1993; 88?(1):  20-28)

· Magnesium:  reduced arrhythmia and mortality in post infarction patients (Clin Sci 1985; 68 (Suppl 11) 56)

· Multiple Nutrient Treatment (vitamins A, C, E and (carotene) demonstrated smaller infarct size, improved ECG, less angina or arrhythmia and better injection fraction compared to placebo (Am J Cardiol 1996; 77: 232-236)

· Botanicals

Vaccinium myrtillus

Zingiber officinalis

Allium sativum: ( total cholesterol and Tg’s (Alt Med Rev 1998; 3(60: 422-431)

Silybum marianum:  (Arzneimittleforshcung 1998; 48: 236-239)

Crataegus oxycantha: ( LDH release from ischemia in animal study (Cardiol Spec Ed 1998; 4(2); 89-94)

Terminalia arjuna:  decrease in angina, improved LVEF in angina patients

(J Assoc Physic India 1994; 42: 287) ( Int J Cardiol 1995; 49: 191-199) (Indian Heart J 1997; 49: 507-10) ( Alt Med Rev 1998; 3(6): 422-431)

Commiphora mukul:  improves lipid status (Indian J Med Res 1988 67: 356-360) (Arch Int Med 1998; 158:  2225-2234)

Monascus purpureus (Red Yeast Rice):  improves lipid status, source of “statins” that inhibit cholesterol synthesis (Nat Med Online 2000; 3(3):  1-3)

Bromelain (Ananas comosus) fibrinolysis at 125-450 mg tid (1800-2000 mcu)





Summary:

Eliminate/ reduce junk food and sugar

· caffeine and EtOH

· animal proteins

· food insensitivities

Increase 

· fiber intake (1-2g/10 lbs body weight)

· antioxidant and mineral rich foods

· onions, garlic and aromatic spices

· olive oil and fish/ fish oil





Nutrients:

· potassium 1-3 g qd

· magnesium 400-1200 mg

· chromium 500-1500 mcg

· high quality multiple with extra Bs and folic

Optimize Lipid status

· Medicago sativa, Cynara scolymus, Trigonella-foenum-fraecum

· Pantethine, Inositol hexa-nicotinate






Cardiotonic Adjuncts:

· Crataegus oxycantha 10% procyanidins, SE 750-1000 mg qd

· Amni visnaga 160 mg qd

· Carnitine 500 mg tid

· Arginine

Complications of AMI (1( transmural) -Test question:  what happens to the heart from the minute after an infarction to one 


year later?

1. Contractile dysfunction:  1( LV w/ hypotension, pulmonary congestion/transudation ( cardiogenic shock

2. Arrhythmia:  disruption of gap junctions

a. Conduction disturbances:  sinus brady/tachycardia, premature ventricular contractions, fibrillation, asystole

b. Myocardial irritability

3. LHF/CHF:  remaining mm hypertrophies ( elongation ( eventual failure (determined by size of infarct and subsequent compensation)

4. Mural Thromboembolism ( stroke:  microthrombi (mural thrombi) form on endocardial surface underlying the infarcted area

5. Cardiogenic shock d/t huge transmural AMI: (( CO

6. Rupture of the infarcted ventricle:  

a. Day 1-4:  If necrotic area is large enough then circus conduction occurs:  wave of depolariztation recirculates (reason unknown but there is nerve proliferation around the perimeter of the infarction)

b. Rupture is most likely on day 5-10 when the heart wall is the weakest d/t loss of mm architecture (coagulation necrosis:  eosinophilia, karyorrhexis, karyolysis).  Thus pt. remains in hospital until after this time.

c. Macrophages enter tissue space forming granulation tissue

7. Additional infarctions (10-20% within 6 weeks):  RV, infarct extension, infarct expansion

8. Pericarditis: on the exterior of the heart (visceral pericardium)  fibrous adhesions can form w/ parietal pericardium (friction rub)

9. Ventricular aneurysm (3-6 mo):  infarcted area becomes thin as collagen fibers are strong and not laid down as thickly as previous tissue.  Rarely ruptures, but ( pos. of mural thrombi.

a. False aneurysm:  5-10 day period, small rupture ( hemorrhage into pericardial sack (sometimes mediastinum) ( cardiac tamponade: (EDV, ( compliance ( ( CO

10. Papillary mm dysfunction:  post infarct mitral regurgitation d/t early ischemic dysfunction of a papillary mm ((fibrosis) 

11. Sudden death (15% of MI’s) (cardiac arrest):  fatal arrhythmia/ ventricular fibrillation caused by irritability induced by ischemia or infarction (stenosis, plaque ( w/o thrombus).  Acute plaque disruption is common; however, In a young pt a non-AS cause is more likely.

Pulmonary embolism

Thromboembolism is more common than generally realized because the majority cause no symptoms and are therefore not recognized

causes:


1)
post-op


2)
cardiac disease


3)
immobilization for long periods for any reason


4)
phlebothrombosis or thrombophlebitis in the deep veins of the thigh and pelvis, and to a lesser extent in the calf


5)
air (trauma, surgical procedures, IV procedures of all types)


6)
opaque contrast materials

Pulmonary infarction can result from a pulmonary embolus however, an embolus does not necessarily cause infarction. An infarct takes 10-24 hours to evolve to the point where it is visible on x-ray, and becomes more well-defined in 2-4 days.  Lower lobes are most frequently involved, but infarcts may occur in any lobe.  An infarct must be differentiated from pneumonia, edema, atelectasis, and abscess.

Imaging

X-ray (all or none of these findings may be present):


1)
elevation of the hemidiaphragm on the involved side, indicating decrease in lung volume


2)
unilateral pleural effusion, usually small


3)
pulmonary parenchymal consolidation


4)
atelectasis


5)
linear shadow(s)

Nuclear scanning is a sensitive way to detect infarcts.

The dense well-defined necrotic infarct may be round, wedge shaped, or roughly triangular, and it usually has a pleural surface that may be appreciated on one or the other chest views.
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Course: A complete necrotic infarct requires 4 weeks or more for complete resolution. approximately half of infarcts disappear completely without any scar or other residue. In the remaining half, half of these develop linear scars, and the other half develop pleural thickening or adhesions.  Eventually only a linear band may remain.


A septic infarction  may occur in association with subacute bacterial endocarditis or in patients with septicemia. Septic infarctions are usually single, but are usually multiple and produces a cavity.  With typical history and multiple infarcts, radiologic diagnosis may be possible, but a single lesion cannot be differentiated from primary infection of the lung.


A posttraumatic fat embolism is very common following bone and soft tissue injury, particularly following fractures of the tibia and femur; but often subclinical, and so noted as a clinical entity in only ½-2% of patients with long bone fractures. Signs and symptoms include the onset of chest pain, dyspnea, tachycardia, and cough 12 hrs to several days following injury.  X-ray findings look similar to pulmonary edema.

