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Guidelines
for Third-year Students of the Medical Department
	Subgect
	Propedeutics of internal medicine

	Modul №
	1

	Enclosure module №
	5

	Topic
	Clinical, laboratory and instrumental examinations of patients with ischemic heart disease: angina pectoris and myocardial infarction.

	Course
	3

	Faculty
	Medical № 2


1. Importance of the topic
Ischemic heart disease is one of the most spread cardiovascular disorders. It is the main cause of mortality and disability of the cardiovascular patients. Knowledge about causes, symptoms and signs of angina pectoris, myocardial infarction and cardiosclerosis is a basis of the cardiovascular diseases.
2. Concrete aims:
To learn and understand causes of development, symptoms, signs, laboratory and instrumental data at patients with acute and chronic coronary syndrome.
Basic training level
	Previous subject
	Obtained skill

	Normal anatomy
	Anatomy of the heart

	Normal physiology
	Principles of the heart working

	Histology
	histological structure of the heart 

	Propedeutics to internal diseases
	Symptoms of the cardiovascular diseases, data of general and local visual inspection, palpation, percussion, auscultation of the heart, main ECG-signs, Echo-CG signs of coronary ischemia and necrosis of myocardium


4. Task for self-depending preparation to practical training
4.1. List of the main terms that should know student preparing practical training
	Coronary ischemia
	coronarography
	“scissors” sign

	Coronary trombosis
	Troponin C
	cardiosclerosis

	Angina pectoris
	creatinphosphokinase
	Treadmill test

	Acute coronary syndrome
	myoglobin
	Holter monitoring ECG


4.2. Theoretical questions:
1. Definition, causes and classification of the ischemic heart disease.
2. Symptoms and signs of angina pectoris.
3. Data of additional methods of investigation at the patients with angina pectoris.
4. Symptoms and signs of myocardial infarction, their dynamics.
5. Data of additional methods of investigation at patients with myocardial infarction, their dynamic changes.
6. Main symptoms and signs of the cardiosclerosis, additional investigations.
4.3. Practical task that should be performed during practical training
1. Collecting symptoms at patient with angina pectoris and myocardial infarction
2. Revealing ECG-signs of the acute and chronic coronary syndrome
3. Assessing data of laboratory tests at patients with acute myocardial infarction
Topic Content:
Coronary artery disease (CAD) or ischemic heart disease (IHD) is an acute or chronic dysfunction of myocardium stipulated for inconsistency between coronary circulation and myocardial tissue needs of oxygen and nutrients.
This disease is near epidemic in the Western world.
CAD occurs more often in men than in women, in whites, and in middle-aged: elderly people. In the past, this disorder rarely affected women who were premenopausal; however, that's no longer the case, perhaps because many women now take oral contraceptives, smoke cigarettes, and are employed in stressful jobs that used to be held exclusively by men.
Causes Atherosclerosis is the usual cause of CAD. In this form of arteriosclerosis, fatty, fibrous plaques narrow the lumen of the coronary arteries; reduce the volume of blood that can flow through them, and lead to myocardial ischemia. Plaque formation also predisposes to thrombosis, which can provoke myocardial infarction (MI).
Atherosclerosis usually develops in high-flow, high-pressure arteries, such as those in the heart, brain, kidneys, and aorta, especially at bifurcation points. It has been linked to many risk factors: family history, hypertension, obesity, smoking, diabetes mellitus, stress, a sedentary lifestyle, and high serum cholesterol and triglyceride levels.
Uncommon causes of reduced coronary artery blood flow include dissecting aneurysms, infectious vasculitis, syphilis, and congenital defects in the coronary vascular system. Coronary artery spasms may also impede blood flow.
Classification of the CAD:
I. Sudden coronary death
II. Angina pectoris:

- Stable angina causes pain that's predictable in frequency and duration and can be relieved with nitrates and rest.

- Unstable angina causes pain that in​creases in frequency and duration. It's more easily induced.

- Prinzmetal’ s angina causes unpredictable coronary artery spasm.
III. Myocardial infarction (MI):

- acute MI with Q (transmural or large-focal)

- acute MI without Q (small-focal)

- recurrent MI

- repeated MI
IV. Cardiosclerosis
V. Painless form of CAD
Signs and symptoms of angina pectoris
The classic symptom of CAD is angina, the direct result of inadequate flow of oxygen to the myocardium. Anginal episodes most often follow physical exertion but may also follow emotional excitement, exposure to cold, or a large meal.
It's usually described as a burning, squeezing, or tight feeling in the substernal or pre-cordial chest that may radiate to the left arm, neck, jaw, or shoulder blade.
Typically, the patient clenches his fist over his chest or rubs his left arm when describing the pain, which may be accompanied by nausea, vomiting, fainting, sweating, and cool extremities. Pain can be relieved by rest, nitroglycerine during 1-5 min.
Patient stands motionless. His skin is pale and extremities are cold.
Severe and prolonged anginal pain generally suggests MI, with potentially fatal arrhythmias and mechanical failure.
CORONARY ARTERY SPASM
A spontaneous, sustained contraction of one or more coronary arteries causes ischemia and dysfunction of the heart muscle in coronary artery spasm. This disorder also causes Prinzmetal's angina and even myocardial infarction in patients with unoccluded coronary arteries.
Cause
Although the cause of coronary artery spasm is unknown, possible contributing factors include:
· intimal hemorrhage into the medial layer of the blood vessel
· hyperventilation
· elevated catecholamine levels
· fatty buildup in the lumen
· cocaine use.
· Signs and symptoms
Angina is the major symptom of coronary artery spasm. But unlike classic angina, this pain often occurs spontaneously and may not be related to physical exertion or emotional stress; it's also more severe, usually lasts longer, and may be cyclic, frequently recurring every day at the same time.
These ischemic episodes may cause arrhythmias, altered heart rate, lower blood pressure and, occasionally, fainting from diminished cardiac output. Spasm in the left coronary artery may result in mitral insufficiency, producing a loud systolic murmur and, possibly, pulmonary edema, with dyspnea, crackles, hemoptysis, or sudden death.
Additional diagnostic measures include the following:
Electrocardiography (ECG) during angina may show ischemia (ST depression; flat or inverted T waves) or may be normal; it may also show arrhythmias, such as premature ventricular contractions. The ECG is apt to be normal when the patient is pain-free.
Treadmill or bicycle exercise test may provoke chest pain and ECG signs of myocardial ischemia (ST-segment depression).
The patient undergoes a graduated, treadmill exercise test, with continuous 12-lead ECG and blood pressure monitoring.
Indications:
· To help confirm a suspected diagnosis of IHD.
· Assessment of cardiac function and exercise tolerance.
· Prognosis following Ml.
•
Evaluation of response to treatment (drugs, angioplasty, coronary artery bypass grafting).
· Assessment of exercise-induced arrhythmias.
Contraindications:
· Unstable angina
· Recent Q wave Ml (<5d)
•Severe aortic stenosis
· Uncontrolled arrhythmia, hypertension, or heart failure.
Be cautious about arranging tests that will be hard to perform or interpret
· Complete heart block, LBBB
· Pacemaker patients
· Osteoarthritis, COPD, stroke, or other limitations to exercise.
Stop the test if
· Chest pain or dyspnoea occurs.
•The patient feels faint, exhausted, or is in danger of falling.
· ST segment elevation/depression >2mm (with or without chest pain).
· Atrial or ventricular arrhythmia (not just ectopics).
· Fall in blood pressure, failure of heart rate or blood pressure to rise with effort, or excessive rise in blood pressure (systolic >230mmHg).
· Development of AV block or LBBB.
· Maximal or 90% maximal heart rate for age is achieved.
Interpreting the test: A positive test only allows one to assess the probability that the patient has IHD. 75% with significant coronary artery disease have a positive test, but so do 5% of people with normal arteries (the false positive rate is even higher in middle-aged women, eg 20%). The more positive the result, the higher the predictive accuracy. Down-sloping ST depression is much more significant than up-sloping, eg 1mm J-point depression with down-sloping ST segment is 99% predictive of 2-3 vessel disease.
Ambulatory ECG monitoring (Holter) - Continuous ECG monitoring for 24h may be used to detect ST segment depression, either symptomatic (to prove angina), or to reveal 'silent' ischaemia (predictive of re-infarction or death soon after Ml).
Coronary angiography reveals narrowing or occlusion of the coronary artery, with possible collateral circulation.
Myocardial perfusion imaging with thallium-201 or cardiolite during treadmill exercise detects ischemic areas of the myocardium, visualized as "cold spots."
Acute coronary syndromes (ACS) includes unstable angina and evolving myocardial infarction (MI).
In MI, also known as heart attack, reduced blood flow through one of the coronary arteries results in myocardial ischemia and necrosis. In cardiovascular disease, the leading cause of death in the United States and western Europe, death usually results from the cardiac damage or complications of MI.
Mortality is high when treatment is delayed; almost half of all sudden deaths due to an MI occur before hospitalization, within 1 hour of the onset of symptoms. The prognosis improves if vigorous treatment begins immediately.
Causes
Predisposing factors include:
· positive family history
· hypertension
· smoking
· elevated levels of serum triglycerides, total cholesterol, and low-density lipoproteins
· diabetes mellitus
· obesity or excessive intake of saturated fats, carbohydrates, or salt
· sedentary lifestyle
· aging
· stress or a Type A personality (aggressive, ambitious, competitive, addicted to work, chronically impatient)
· drug use, especially cocaine.
Men and postmenopausal women are more susceptible to MI than pre-menopausal women, although incidence is rising among females, especially those who smoke and take oral contraceptives.
The site of the MI depends on the vessels involved. Occlusion of the circumflex branch of the left coronary artery causes a lateral wall infarction; occlusion of the anterior descending branch of the left coronary artery, an anterior wall infarction.
True posterior or inferior wall infarctions generally result from occlusion of the right coronary artery or one of its branches. Right ventricular infarctions can also result from right coronary artery occlusion, can accompany inferior infarctions, and may cause right heart failure. In transmural MI, tissue damage extends through all myocardial layers; in subendocardial MI, only in the innermost and possibly the middle layers.
Signs and symptoms
The cardinal symptom of MI is persistent, crushing substernal pain that may radiate to the left arm, jaw, neck, or shoulder blades. Such pain is often described as heavy, squeezing, or crushing and may persist for 12 hours or more. However, in some MI patients— particularly older adults or diabetics — pain may not occur at all; in others, it may be mild and confused with indi​gestion.
In patients with coronary artery dis​ease, angina of increasing frequency, severity, or duration (especially if not provoked by exertion, a heavy meal, or cold and wind) may signal impending infarction.
Other features
Other clinical effects include a feeling of impending doom, fatigue, nausea, vomiting, and shortness of breath. Some patients may have no symptoms. The patient may experience catecholamine responses, such as coolness in extremities, perspiration, anxiety, and rest​lessness. Fever is unusual at the onset of an MI, but a low-grade fever may develop during the next few days. Blood pressure varies; hypotension or hypertension may be present.
Auscultation may reveal diminished heart sounds, gallops and, in papillary dysfunction, the api​cal systolic murmur of mitral insufficiency over the mitral valve area.
Stages of MI
I-acutest stage – some first hours – 1 day
II – acute stage 2 day till 2 weeks
III – subacute stage till 2-3 months
IV – scarring stage till6 month
Complications
The most common post-MI complications include recurrent or persistent chest pain, arrhythmias, left ventricular failure (resulting in heart failure or acute pulmonary edema), and cardiogenic shock. Unusual but potentially lethal complications that may develop soon after infarction include thromboembolism; papillary muscle dysfunction or rupture, causing mitral insufficiency; rupture of the ventricular septum, causing ventricular septal defect; rupture of the myocardium; and ventricular aneurysm.
Up to several months after infarction, Dressler's syndrome may develop (pericarditis, pericardial friction rub, chest pain, fever, leukocytosis and, possibly, pleurisy or pneumonitis).
Additional diagnostic 
ECG:
 Classically, hyperacute (tall) T waves, ST elevation or new LBBB occur within hours of acute Q wave (transmural infarction) (I st.)
T wave inversion and the development of pathological Q waves follow over hours to days (II st.)
pathological Q, InvercionT wave and ST isoelectrically till 2-3 month (III st.)
if patient has scar – only pathological Q can be on ECG (IV st.)
In other ACS: ST-depression, T-wave inversion, non-specific changes, or normal. 
 –In 20% of MIs, the ECG may be normal initially. 
Blood: leucocytosis is being increased till 2-3 day, than it is being decreasing till 7th day.
Urea, electrolytes, creatinine in plasma, glucose increased, lipids decreased, cardiac enzymes (CK, AST, LDH, troponin) increased, CK is found in myocardial and skeletal muscle. It is raised in: MI; after trauma (falls, seizures); prolonged exercise; myositis; Afro-Caribbeans; hypothermia; hypothyroidism. Check ck-mb isoenzyme levels if there is doubt as to the source (norm. CK-MB/CK ratio <5%). 
Troponin C better reflects myocardial damage (peaks 12-24h; elevated for >1wk). If normal >6h after onset of pain, and ECG normal, risk of missing Ml is tiny (0.3%). Auscultation may reveal diminished heart sounds, gallops and, in papillary dysfunction, the apical systolic murmur of mitral insufficiency over the mitral valve area.
Echocardiography: may show ventricular wall motion abnormalities in patients with a transmural MI.
Scans using I.V technetium 99 can identify acutely damaged muscle by picking up radioactive nucleotide, which appears as a "hot spot" on the film. They are useful in localizing a recent MI.
Control questions:
1. Definition, causes and classification of the ischemic heart disease.
2. Symptoms and signs of angina pectoris.
3. Data of additional methods of investigation at the patients with angina pectoris.
4. Symptoms and signs of myocardial infarction, their dynamics.
5. Data of additional methods of investigation at patients with myocardial infarction, their dynamic changes.
6. Main symptoms and signs of the cardiosclerosis, additional investigations.
Practical skills
1. Collecting symptoms at patient with angina pectoris and myocardial infarction
2. Revealing ECG-signs of the acute and chronic coronary syndrome
3. Assessing data of laboratory tests at patients with acute myocardial infarction

