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Definition

¹ Myocardial infarction is an ischemic 
necrosis of the myocardium, caused by 
occlusion of coronary artery and 
prolonged myocardial ischemia. 

¹ MI is an extreme consequence of acute 
coronary syndromes ïthe spectrum of 
clinical states caused by instability of 
coronary artery lumen due to plaque 
instability and (athero)thrombosis



Epidemilogy

¹ >50 000 cases annually in Ukraine, 
the number is largely 
underestimated

¹Mortality is high ïup to 15%. Up to 
60% of deaths occur before hospital 
admission

¹ >1.5 million cases in the US 
annually(60 cases per 100 000 
people)



¹Either one of the following criteria satisfies the 
diagnosis for an acute, evolving, or recent 
myocardial infarction:

1 . Typical rise and gradual fall (troponin) or 
more rapid rise and fall (CK -MB) of 
biochemical markers of myocardial necrosis 
with at least one of the following:

a. Ischemic symptoms
b. Development of pathologic Q waves on 

the electrocardiogram
c. Electrocardiographic changes indicative 

of ischemia (ST segment elevation or 
depression)

d. Coronary artery intervention (e.g., 
coronary angioplasty). 

2 . Pathological findings of an acute 
myocardial infarction



¹Most patients who sustain an MI have 
coronary atherosclerosis.
¹The thrombus formation occurs most 

often at the site of an atherosclerotic 
lesion, thus obstructing blood flow to the 
myocardial tissues.
¹ Plaque rupture is believed to be the 

triggering mechanism for the 
development of the thrombus in most 
patients with an MI. 
¹When the plaques rupture, a thrombus is 

formed at the site that can occlude blood 
flow, thus resulting in an MI.





¹Irreversible damage to the myocardium can 
begin as early as 20 to 40 minutes after 
interruption of blood flow.

¹The dynamic process of infarction may not 
be completed, however, for several hours.

¹ Necrosis of tissue appears to occur in a 
sequential fashion. 

¹Cellular death occurs first in the 
subendocardial layer and spreads like a 
ñwavefrontò throughout the thickness of the 
wall of the heart. 

¹The shorter the time between coronary 
occlusion and coronary reperfusion, the 
greater the amount of myocardial tissue 
that could be salvaged. 



Time Is Myocardium and the 

Wavefront of Necrosis

CM Gibson 2002



¹The cellular changes associated with an MI can 
be followed by:

1.  the development of infarct extension (new 
myocardial necrosis),

2.  infarct expansion (a disproportionate thinning 
and dilation of the infarct zone), or 

3. Ventricular remodeling (a disproportionate 
thinning and dilation of the ventricle).

¹MIs most often result in damage to the left 
ventricle, leading to an alteration in left 
ventricular function. 

¹Infarctions can also occur in the right 
ventricle or in both ventricles.



MI Classifications

¹MIôs can be subcategorized by 
anatomy and clinical diagnostic 
information.

Anatomic

¹ Transmural and Subendocardial

Diagnostic

¹ ST elevations (STEMI) and non ST 
elevations (NSTEMI).



¹MIs can be located 
in the anterior, 
septal, lateral, 
posterior, or 
inferior walls of 
the left ventricle. 







HISTORY
¹patients with MI describe a heaviness, squeezing, 

choking, or smothering sensation.
¹Patients often describe the sensation as ñsomeone 
sitting on my chest.ò 

¹The substernal pain can radiate to the neck, left 
arm, back, or jaw. 

¹Unlike the pain of angina, the pain of an MI is 
often more prolonged and unrelieved by rest or 
sublingual nitroglycerin.

¹Associated findings on history include nausea and 
vomiting, especially for the patient with an inferior 
wall MI.

¹These gastrointestinal complaints are believed to 
be related to the severity of the pain and the 
resulting vagal stimulation.



PHYSICAL EXAMINATION
¹ patients usually appear restless and in distress. 
¹ The skin is warm and moist.
¹ Breathing may be labored and rapid. Fine crackles, coarse 

crackles, or rhonchi may be heard when auscultating the 
lungs. 

¹ an increased blood pressure related to anxiety or a decreased 
blood pressure caused by heart failure. 

¹ The heart rate may vary from bradycardia to tachycardia. 
¹ On auscultation, the first heart sound may be diminished as a 

result of decreased contractility.
¹ A fourth heart sound is heard in almost all patients with MI, 

whereas a third heart sound is detected in only about 10% to 
20% of patients. 

¹ Transient systolic murmurs may be heard
¹ After about 48 to 72 hours, many patients acquire a 

pericardial friction rub
¹ Patients with right ventricular infarcts may present with 

jugular vein distension, peripheral edema, and an elevated 
central venous pressure.



The Electrocardiogram

¹An ECG can be used to detect patterns of 
ischemia, injury, and infarction



Infarction . When myocardial injury persists, MI is the 
result. 

¹During the earliest stage of MI, known as the 
hyperacute phase, the T waves become tall and 
narrow . This configuration is referred to as 
hyperacute or peaked T waves. 

¹Within a few hours, these hyperacute T waves 
invert.

¹Next, the ST segments elevate, a pattern that 
usually lasts from several hours to several days. 

¹ In addition to the ST segment elevations in the 
leads of the ECG facing the injured heart, the leads 
facing away from the injured area may show ST 
segment depression. 

¹This finding is known as reciprocal ST segment 
changes . 



¹The last stage in the ECG evolution of an MI 
is the development of Q waves, the initial 
downward deflection of the QRS complex. 

¹Q waves represent the flow of electrical 
forces toward the septum. Small, narrow Q 
waves may be seen in the normal ECG in 
leads I, II, III, aVR, aVL, V5, and V6.

¹ Q waves compatible with an MI are usually 
0.04 second (one small box) or more in 
width or one - fourth to one - third the height 
of the R wave. 

¹Q waves indicative of infarction usually 
develop within several hours of the onset of 
the infarction, but in some patients may not 
appear until 24 to 48 hours after the 
infarction.



¹ Within a few days after the MI, the elevated ST 
segments return to baseline.

¹ Persistent elevation of the ST segment may 
indicate the presence of a ventricular aneurysm.

¹ The T waves may remain inverted for several 
weeks, indicating areas of ischemia near the 
infarct region. 

¹ Eventually, the T waves should return to their 
upright configuration.

¹ The Q waves do not disappear and therefore 
always provide ECG evidence of a previous MI.





¹To attain an accurate view of the right 
ventricle, right -sided chest leads are 
recorded by placing the six chest 
electrodes on the right side of the chest 
using landmarks analogous to those 
used on the left side

¹To detect posterior wall abnormalities, 
three of the precordial electrodes are 
placed posteriorly over the heart, a view 
known as V7, V8, and V9. 

¹V7 is positioned at the posterior axillary 
line; V8 at the posterior scapular line; 
and V9 at the left border of the spine



Laboratory Tests

¹ Creatine Kinase

¹ CK-MB appears in the serum in 6 to 12 hours, peaks between 
12 and 28 hours, and returns to normal levels in about 72 to 
96 hours. 

¹ Serial samplings are performed every 4 to 6 hours for the first 
24 to 48 hours after the onset of symptoms

¹ Myoglobin: The myoglobin level can elevate within 1 to 2 
hours of acute MI and peaks within 3 to 15 hours. 

¹ Troponin. (troponin T and troponin I): 

¹ Troponin I levels rise in about 3 hours, peak at 14 to 18 
hours, and remain elevated for 5 to 7 days.

¹ Troponin T levels rise in 3 to 5 hours and remain 
elevated for 10 to 14 days




