Myocardial Infarction

Lancashire & South Cumbria Cardiac Network



o Cross sectional analysis of an area of
Infarcted myocardium reveals the three
electrically differentiated zones.



INFARCTION INJURY ISCHAEMIA



e myocardium electrically dead

* The electrode lying over the area of
Infarction has the effect of looking through
the infarcted area as a window. This
therefore will detect and record potentials
from the myocardium directly opposite.




e myocardium Is never completely polarized

e The electrode lying over the area of injury
will record ST Segment elevation on the
ECG because of the myocardium retaining
Its polarity.



e myocardium exhibits impaired
repolarisation

e The electrode lying over the area of
Ischaemia will record T wave changes on

the ECG



o Acute stage of injury — The myocardium Is
not yet dead and unless rapid intervention Is
possible then death of the affected area of
muscle will certainly follow. In the case of
rapid intervention then the area of death
may be reduced although even with
treatment some necrosis will take place






* The typical shape of the ECG leads which
are positioned directly over the injured area
of myocardium will show significant ST
segment elevation of greater than 2 mm,
there may also be a reduction In the size of
the R wave.

e There will be ST segment depression In the
areas of myocardium opposite the injured
area these are known as RECIPROCAL
CHANGES



 |n stage 2 the injured myocardium Is now
starting to necrose and this results in Q
waves beginning to appear on the ECG
which are representations of depolarization
on the opposite wall of the heart, this is due
to the window effect over the area of dead
myocardium






* The electrode Is looking through the
electrical window where no electrical
activity occurs

e The ST segment elevation will lessen as the
area of injury either becomes Ischaemic or
dies

e T waves now begin to appear representing
the area of ischaemia which iIs surrounding
the infarcted muscle




In stage three, the zone of injury has now evolved
Into infarcted myocardium

There Is a pathological Q wave seen on the ECG
due to the electrical window being present

The ST segment has now returned to normal/lso-
electric line because the injured area has now
necrosed or become ischaemic

There i1s now a symmetrically inverted T wave
present on the ECG which represents persistent
Ischaemia surrounding the area of infarct






In stage 4 the zone of ischaemia has recovered and
the ECG returns to almost normal

However there are changes which allow us to
Identify a previous infarct on the ECG

The pathological Q wave is considered the finger
print for life of a previous myocardial infarction

The R wave height is reduced in the leads
positioned directly over the area of infarct










 fingerprint for life of MI - Q wave

* For the Q wave to be significant

— Q wave must be 25 % in depth of the following
R wave height









o Atheroma - build up of plaque

e Myocardial Infarction - occlusion

o 4 stages
— Acute (days), Weeks, Months, Years



Stage 1 ST elevation

Stage 2 Q wave starts
ST reduces
T wave Inverts

Stage 3 Q wave forms
T wave persists

Stage 4 Q wave - fingerprint for life
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