
ISCHEMIC HEART DISEASE 

Ischemic heart disease (IHD) is defined as acute or chronic form of cardiac disease 

arising from imbalance between the myocardial supply and demand for oxygenated 

blood. It is also called (coronary artery disease). 

PATHOGENESIS 

Atherosclerosis is responsible for more than %09 of cases of IHD, while other 

causes are responsible for less than 00%.  

I. Coronary atherosclerosis: Coronary atherosclerosis resulting in ‘fixed’ 

obstruction is the major cause of IHD in more than %09 cases. Significant 

stenotic lesions that may produce chronic myocardial ischemia show more than 

%59 reduction in the lumen of a coronary artery or its branch. 

II. Superadded changes in Coronary atherosclerosis: The attacks of acute 

coronary syndromes, which include acute myocardial infarction, unstable angina 

and sudden ischemic death, are precipitated by certain changes superimposed on 

a pre-existing fixed coronary atheromatous plaque.  

0. Acute changes in chronic atheromatous plaque: Acute coronary episodes 

are often precipitated by sudden changes in chronic plaques such as plaque 

haemorrhage, fissuring, or ulceration that results in thrombosis and 

embolisation of atheromatous debris.  

2. Coronary artery thrombosis: Transmural acute myocardial infarction is 

often precipitated by partial or complete coronary thrombosis. The initiation 

of thrombus occurs due to surface ulceration of fixed chronic atheromatous 

plaque, ultimately causing complete luminal occlusion.  

III. Non atherosclerotic causes: Several other coronary lesions may cause IHD in 

less than 009 of cases.  

0. Vasospasm  

2. Arteritis  

3. Thrombo-embolic diseases  

4. Trauma  

5. Aneurysms  

 

IHD include four syndromes (according to the rate of narrowing of coronary 

artery). 

0. Angina pectoris. 



2. Myocardial infarction. 

3. Chronic ischemic heart disease with congestive heart failure.  

4. Sudden cardiac death. 

 

ANGINA PECTORIS  

Angina pectoris is a clinical syndrome of IHD resulting from transient myocardial 

ischemia. 

There are 3 clinical patterns of angina pectoris:  

0- Stable Angina: This is the most common pattern. It is characterized by attacks 

of pain following physical exertion or emotional excitement and is relieved by 

rest. The pathogenesis of condition lies in chronic stenosing coronary 

atherosclerosis. 

2- Prinzemetal’s Angina: is characterized by pain at rest and has no relationship 

with physical activity. The exact pathogenesis of Prinzmetal’s angina is not 

known. It may occur due to sudden vasospasm of a coronary trunk induced by 

coronary atherosclerosis, or may be due to release of humoral vasoconstrictors.  

3- Unstable or Crescndo Angina: this is the most serious pattern of angina. It is 

characterized by more frequent onset of pain of prolonged duration and 

occurring often at rest. It is thus indicative of an impending acute myocardial 

infarction.  

 

ACUTE MYOCARDIAL INFARCTION  

Acute myocardial infarction (MI) is the most important consequence of coronary 

artery disease. A significant factor that may prevent or diminish the myocardial 

damage is the development of collateral circulation through anastomosing channels 

over a period of time.  

INCIDENCE: 

In developed countries, acute MI accounts for 00-259 of all deaths. Acute MI may 

virtually occur at all ages, though the incidence is higher in the elderly. Males 

throughout their life are at a significantly higher risk of developing acute MI as 

compared to females. 

 

 



PATHOGENESIS 

The role of severe coronary atherosclerosis (stenosis of more than %59 of the 

lumen) of one or more of the three major coronary arterial trunks is well 

documented in the pathogenesis of about %09 cases of acute MI. 

0. Myocardial ischemia: is brought about by one or more of the following 

mechanisms:  

a) Diminished coronary blood flow e.g. in coronary artery disease, shock.  

b) Increased myocardial demand e.g. in exercise, emotions.  

c) Hypertrophy of the heart without simultaneous increase of coronary blood 

flow e.g. in hypertension, valvular heart disease.  

2. Rupture of an atherosclerotic plaque exposes the subendothelial collagen to 

platelets which undergo aggregation, activation and release reaction 

superimposed coronary thrombosis.  

3. Non-atherosclerotic causes: About 009 cases of acute MI are caused by non-

atherosclerotic factors. 

MORPHOLOGY OF M.I: 

Myocardial necrosis begins within 20 – 30 minutes of the coronary occlusion, & 

the first area of myocardium liable for necrosis is subendocardial areas. Then 

within next several hours, the zone of necrosis extends externally to involve mid & 

subepicardial areas of myocardium.  

Then the infarct reaches full size within 3 to 6 hours, during this period the size of 

infarct can be limited by administration of streptokinase or tissue plasminogen 

activators. 

Frequency of occlusion of coronary arteries: 

0. Left anterior descending coronary artery (409 to 509). 

2. Right coronary artery (309 to 409). 

3. Left circumflex coronary artery (059 to 209). 

Sites of M.I according to occluded artery: 

0. Occlusion of left descending artery, cause infarction at anterior & apical areas 

of left ventricle, & anterior 2/3 of interventricular septum. 

2. Occlusion of right coronary artery, cause infarction at the posterior wall of 

left ventricle, posterior 0/3 of interventricular septum. 



3. Occlusion of left circumflex coronary artery, infarction at the lateral wall of 

left ventricle. 

Types of M.I according to thickness of infracted area: 

0. Transmural infarcts refer to involvement of most of the thickness of the 

myocardium by infarction. 

2.  Subendocardial infarcts refer to involvement of the inner third of 

myocardium. 

Important notes: 

Infarction of right ventricle is usually due to extension of infarction form left 

ventricle, & isolated right ventricle infarction is rare. 

Morphological changes in infracted area according to time: 

Grossly: 

0. For first 23 hours, no changes (gross). 

2. Between 21 to 35 hours, a slight pallor or mottling of area. 

Microscopically: 

0. Coagulation necrosis becomes obvious at 23 to 21 hours; (increased 

eosinophilia, & loss of cross striation). 

3. Nutrophils appear at infracted area within 21 to 35 hours, involve the 

whole myocardium at 24hours, & reach peak at day 3. 

4. At the periphery of lesion, contraction bands (myocytes contain bright 

eosinophilic, coarse, transverse bands, & these bands are important for 

reperfusion of area). 

5. Myocytolysis result from influx of water across injured cell membranes. 

6. By 5 to 7 days, appearance of macrophage & fibroblasts & blood vessels at 

periphery of lesion then extend to involve the whole lesion. 

7. By 21 days, granulation tissue at the periphery of infracted area. 

7. By the end of the fourth week, maturation of granulation tissue (less 

vascularity & more collagen deposition). 

1. By the end of eight weeks, dense scar at the infracted area & the ventricle     

wall is thinned. 

 

 

 



Clinical features & diagnosis of M.I. 

A. Clinical features: 

0. Chest pain: central or substernal pain (retrosternal pain), radiate to neck, jaw, 

epigastrium, shoulder, & left arm. 

The pain is of longer duration than the pain of angina, & does not respond to 

nitroglycerines. 

2. Pulse is generally rapid & weak. 

3. Dyspnea:  due to pulmonary congestion & edema. 

4. Cadiogenic Shock: (>409 of left ventricle wall is infracted). 

5. Some cases of M.I do not have chest pain (silent M.I), like in diabetes 

mellitus, hypertension & in older patient. 

 

B. Electrocardiographic changes: include 

     S-T segment elevation, T waves inversion, and Q- Wave appearance. 

 

C. Laboratory tests: 

2. Creatine kinase (CK): is an enzyme that is highly concentrated in the brain, 

heart, & skeletal muscles. 

These enzymes have many variants: 

 CK- MM which derived from skeletal muscles & the heart. 

 CK-BB from brain, lung. 

 CK-MB mainly from myocardium. 

So it is more specific to measure CK-MB fraction (increase within 2 to 4 

hours, peak 01 hours, disappear within 41 hours), this is more specific test for 

diagnosis of M.I. 

3. Troponins:  

 Are a group of proteins found in both skeletal & cardiac muscles. 

 Troponins are detected by immunological tests, there are specific cardiac 

Troponins (troponin T (cTnT), & troponin I (cTnI). 

Troponin I is more specific than CK enzyme, because it is only present in the 

heart & not present in muscles. 

The time of elevation is the same for CK enzyme but with more prolonged 

elevation for 4 to % days after M.I. 

These cardiac Troponins have prognostic value inpatient with unstable angina 

(elevated level in unstable angina is correlated with subsequent development of 

M.I). 

 

 

 



COMPLICATIONS 

 Following an attack of acute MI, only 00-209 cases do not develop major 

complications and recover.  

0. Arrhythmias  

2. Congestive heart failure  

3. Cardiogenic shock  

4. Mural thrombosis and thromboembolism  

5. Cardiac rupture  

6. Cardiac aneurysm  

%. Pericarditis  

1. Sudden death 

 

CHRONIC ISCHEMIC HEART DISEASE  

Chronic ischemic heart disease refers to focal or diffuse fibrosis in the myocardium 

characteristically found in elderly patients with progressive IHD. The patients 

generally have gradually developing chronic heart failure over a period of years.  

PATHOGENESIS 

In majority of cases, coronary atherosclerosis causes progressive ischemic 

myocardial damage and replacement by myocardial fibrosis. A small percentage of 

cases may result from other causes such as emboli, coronary arteritis and 

myocarditis.  

MORPGOLOGY OF CHRONIC ISCHEMIC HEART DISEASE  

Grossly: The heart may be normal in size or hypertrophied. The left ventricular 

wall generally shows foci of grey-white fibrosis in brown myocardium.  

Microscopic: 

0- There are scattered areas of diffuse myocardial fibrosis, especially around the 

small blood vessels in the interstitial tissue of the myocardium.  

2- Intervening single fibers and groups of myocardial fibers show variation in 

fiber size and foci of myocytolysis.  

3- Areas of brown atrophy of the myocardium may also be present.  

4- Coronary arteries show atherosclerotic plaques and may have complicated 

lesions in the form of superimposed thrombosis. 



SUDDEN CARDIAC DEATH  

The most common cause of sudden death is ischemic heart disease in the 

western world. 

Sudden cardiac death is defined as sudden death within 24 hours of the onset of 

cardiac symptoms. The most important cause is coronary atherosclerosis; less 

commonly it may be due to coronary vasospasm and other non-ischemic causes. 

The mechanism of sudden death by myocardial ischaemia is almost always by fatal 

arrhythmias, chiefly ventricular asystole or fibrillation.  


