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Chief diagnostic tool to identify 

To understand EKG ischemic 
changes you must know 
coronary circulation  ! ! !
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Diagnosis
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– STEMI: ST elevation, elevated cardiac enzymes 

– NSTEMI: ST depression, T-wave inversion, elevated 

cardiac enzymes 

– Unstable Angina: Non specific EKG changes, normal 

cardiac enzymes

Based on ECG and cardiac 
enzymes, ACS is classified into:





Coronary circulation







14



15



ECG localisation
• The electrocardiogram (ECG) is a key investigation in 

diagnosing acute ST-segment elevation myocardial 
infarction (STEMI).  

• During acute transmural ischaemia, one of the important 
determinants of the site of coronary artery occlusion is the 
direction of the vector of ST-segment deviation. 

•  The injury vector is always oriented toward the injured 
area.  

• The lead facing the injury vector head shows ST-segment 
elevation and the lead facing the vector tail (opposite 
leads) shows ST segment depression.



Ischaemia at a distance Vs reciprocal changes

• Patients with ST elevation in one territory often have ST 
depression in other territories. 

•  The additional ST deviation may represent acute  
ischaemia due to coronary artery disease in non infarct 
related arteries (ischaemia at a distance)  or may represent 
pure "mirror image" reciprocal changes. 

•  Most of the common patterns of remote ST depression 
probably represent reciprocal changes and not “ischaemia 
at a distance”.



ECG Leads

• The standard EKG has 12 leads:

–3 Standard Limb Leads

–3 Augmented Limb Leads

–6 Precordial Leads



ECG Limb Leads
• Leads are electrodes which measure the difference 

in electrical potential between either:
1. Two different points on the body 

(bipolar leads)
2. One point on the body and a 

virtual reference point with zero 
electrical potential, located in the center 
of the heart (unipolar leads)



ECG Limb Leads



Precordial Leads



Standard Chest Lead Electrode Placement

The Right-Sided 12-Lead ECG The 15-Lead ECG



Contiguous Leads

• Lateral wall: I, aVL, V5, V6 
• Inferior wall: II, III, avF 
• Septum: V1 and V2 
• Anterior wall: V3 and V4 
• Posterior wall: V7-V9 (leads placed 

on the patient’s back 5th intercostal 
space creating a 15 lead EKG)



Ctn. Electrocardiogram (ECG)
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Why Localize ?

• Culprit Artery

• To decide 
further 

management
.
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ST segment

• Connects the QRS complex and T wave
• Duration of 0.08-0.12 sec (80-120 msec)
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T waves

• Represents repolarization or recovery of 
ventricles

• Interval from beginning of QRS 
to apex of T is referred to as 
the absolute refractory period



8

I
AVR

Upright T Inverted T

T wave morphology



• J point – where the QRS complex and ST 
segment meet 

• ST segment elevation - evaluated 0.04 seconds 
(one small box) after J point 

The J Point



Significant ST Elevation 

• ST segment elevation measurement 
– starts 0.04 seconds after J point 

• ST elevation 
– > 1mm (1 small box) in 2 or more contiguous chest leads 

(V1-V6) 
– >1mm (1 small box) in 2 or more anatomically contiguous 

leads (ie: II, III, aVF; I, aVL, V5, V6) 
• Contiguous lead 

– limb leads that “look” at the same area of the heart or are 
numerically consecutive chest leads (ie: V1 – V6)



EKG

● STEMI: 
○ Q waves , ST elevations, hyper acute T waves; followed by T wave 

inversions.  
○ Clinically significant ST segment elevations:  

÷> than 1 mm (0.1 mV) in at least two anatomical contiguous leads 
÷  or 2 mm (0.2 mV) in two contiguous precordial leads (V2 and V3) 

○ Note: LBBB and pacemakers can interfere with diagnosis of MI on EKG



ST Segment 
Elevation



EKG
• NSTEMI: 

– ST depressions (0.5 mm at least) or T wave inversions ( 1.0 
mm at least) without Q waves in 2 contiguous leads with 
prominent R wave or R/S ratio >1. 

–  Isolated T wave inversions: 
•  can correlate with increased risk for MI  
• may represent Wellen’s syndrome:  

– critical LAD stenosis 
– >2mm inversions in anterior precordial leads 

• Unstable Angina: 
– May present with nonspecific or transient ST segment 

depressions or elevations



Localization - Myocardial Infarct 

Localization ST elevation 
Reciprocal  

ST depression 
Coronary Artery 

Anterior MI V1-V6 None LAD 

Septal Mi

V1-V4, 
disappearance of 
septum Q in leads 
V5,V6 

none LAD 

Lateral MI I, aVL, V5, V6 
II,III, aVF  (inferior  
leads)

LCX  

Inferior MI II, III, aVF I, aVL (lateral lead)
RCA (80%) or LCX 
(20%) 

Posterior MI V7, V8, V9 
high R in V1-V3 with ST 
depression V1-V3 > 2mm 
(mirror view) 

RCA		or	LCX

Right Ventricle MI V1, V4R I, aVL RCA 

Atrial MI PTa in I,V5,V6 PTa in I,II, or III RCA 
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The localisation of the occlusion can be adequately visualized using a 
coronary angiogram (CAG). 



Anatomic Groups



Anatomic Groups



Anatomic Groups



Anatomic Groups



Anatomic Groups



Anatomic Groups



Anterior Wall MI V3, V4

Source: The 12-Lead ECG in Acute Coronary Syndromes, MosbyJems, 2006.



Lateral Wall MI: I, aVL, V5, V6

Source: The 12-Lead ECG in Acute Coronary Syndromes, MosbyJems, 2006.



Inferior Wall MI II, III, aVF

Source: The 12-Lead ECG in Acute Coronary Syndromes, MosbyJems, 2006.



Septal MI: Leads V1 and V2

Source: The 12-Lead ECG in Acute Coronary Syndromes, MosbyJems, 2006.



Posterior MI – Reciprocal Changes ST 
Depression V1, V2, V3

Source: The 12-Lead ECG in Acute Coronary Syndromes, MosbyJems, 2006.



Anterior Wall

• V3
, 

V4

• Left anterior chest 
• Positive electrode 

on anterior chest
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Septal

I 
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} V1, V2 
◦ septum is left ventricular 

tissue
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Septal Wall
} V1, V2 
◦ Along sternal borders 
◦ Look through right ventricle & see 

septal wall
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Lateral Wall
} I and aVL 
◦ View from Left Arm ⊕ 
◦ lateral wall of  left ventricle
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Lateral Wall

} V5 and V6 
◦ Left lateral chest 
◦ lateral wall of left ventricle
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Lateral Wall

– I, aVL, V5, V6 

– ST elevation q suspect lateral wall 
injury
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Lateral Wall
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Inferior Wall

} II, III, aVF 
◦ View from Left Leg ⊕ 
◦ inferior wall of left ventricle
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Anterior Wall MI V3, V4

Source: The 12-Lead ECG in Acute Coronary Syndromes, MosbyJems, 2006.



Lateral Wall MI: I, aVL, V5, V6

Source: The 12-Lead ECG in Acute Coronary Syndromes, MosbyJems, 2006.



Septal MI: Leads V1 and V2

Source: The 12-Lead ECG in Acute Coronary Syndromes, MosbyJems, 2006.



Inferior Wall MI II, III, aVF

Source: The 12-Lead ECG in Acute Coronary Syndromes, MosbyJems, 2006.



Posterior MI – Reciprocal Changes ST 
Depression V1, V2, V3

Source: The 12-Lead ECG in Acute Coronary Syndromes, MosbyJems, 2006.
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Localization
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Inferior: II, III, AVF 
Septal: V1, V2 
Anterior: V3, V4 
Lateral: I, AVL, V5, V6
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V4 

V5 

V6



                  Normal ECG



Acute ST Elevation MI
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PRACTICE SESSION ! ! !  
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■ST elevations V1, V2, V3, V4
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Reciprocal changes
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■Anterior MI with lateral 
involvement 

■ST elevations V2, V3, V4  

■ST elevations II, AVL, V5
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Anterior STEMI

• Anterior STEMI results from occlusion of the left anterior 
descending artery (LAD). 

• Anterior myocardial infarction carries the worst prognosis of 
all infarct locations, mostly due to larger infarct size. 

How to Recognise Anterior STEMI 

• ST segment elevation with Q wave formation in the 
precordial leads (V1-6) ± the high lateral leads (I and aVL). 

• Reciprocal ST depression in the inferior leads (mainly III 
and aVF).
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Patterns of Anterior Infarction 
• Septal leads = V1-2 
• Anterior leads = V3-4 
• Lateral leads = V5-6 

• The different infarct patterns are named according to the 
leads with maximal ST elevation: 

• Septal = V1-2 
• Anterior = V2-5 
• Anteroseptal = V1-4 
• Anterolateral = V3-6, I + aVL 
• Extensive anterior  / anterolateral = V1-6, I + aVL
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• Extensive anterior MI (“tombstoning” pattern) 
• Massive ST elevation with “tombstone” morphology is present throughout 

the precordial (V1-6) and high lateral leads (I, aVL). 
• This pattern is seen in proximal LAD occlusion and indicates a large 

territory infarction with a poor LV ejection fraction and high likelihood of 
cardiogenic shock and death

81



82



83



84



85



86



87



88



89



Posterior MI is suggested by the following 
changes in V1-3: 

• Horizontal ST depression 
• Tall, broad R waves (>30ms) 
• Upright T waves 
• Dominant R wave (R/S ratio > 1) in V2
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• This picture illustrates the reciprocal 
relationship between the ECG changes seen in 
STEMI and those seen with posterior infarction. 
The previous image (depicting posterior 
infarction in V2) has been inverted. See how 
the ECG now resembles a typical STEMI!
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