
SampleSample



Sample 1Sample 1

QRS: rate ~50 bpm, wide QRS, regular

P wave > QRSP wave > QRS 

PR – not consistent (no association)



Sample 2Sample 2



Sample 2Sample 2

QRS : rate ~ 90-100 narrow irregularQRS : rate  90 100, narrow, irregular

P wave : not identified, coarse fibrillation wave



Sample 3Sample 3



Sample 3Sample 3

QRS : initial part – wide QRS, rate ~ 150 bpmp , p

latter part – non-identifed, fibrillation wave

P wave: not clearly seen



Sample 4Sample 4



Sample 5Sample 5



12 l d ECG12-lead ECG



Five Aspects for ECG 
ReadingReading

R t• Rate
• Rhythm• Rhythm

•Axis•Axis
• Hypertrophy• Hypertrophy
• Infarction



Limb LeadsLimb Leads



QRS vectorQRS vector
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Axis deviation (Frontal plane)

Ri ht i d i ti L ft i d i ti• Right axis deviation
– Adolescent (90o–120o)

N l i t

• Left axis deviation
– Pregnancy

Ob– Normal variant
– RVH

Dextrocardia

– Obese
– Old age

LVH– Dextrocardia
– Pulmonary embolism
– Cor-pulmonale

– LVH
– LBBB

LAHB– Cor-pulmonale
– LPHB
– Anterolateral or lateral

– LAHB
– Cardiac pacing

P it tiAnterolateral or lateral 
MI – Pre-excitation

– ASD, primum



Five Aspects for ECG Readingp g

R t• Rate
• Rhythm• Rhythm
• Axis

• Hypertrophyyp p y
• Infarction



Chest LeadsChest Leads



Ventricular HypertrophyVentricular Hypertrophy



ECG diagnosis of LVHg
1.  Deepest S wave in lead V1 or 

V2 , plus 2 p
tallest  R wave in lead V5 or 

VV6 > 35

2.  R in lead aVL > 12

3.  Patient > 35 years old
4.  “Strain ”



Findings suggestive of RVHFindings suggestive of RVH

1. RAD or indeterminate 
axisaxis

2. R > S in V1

3. R wave gets g
progressively smaller 
from V1 to V6 

4 Persistent precordial S4. Persistent precordial S 
waves (in V5 and V6 ) 

5. Wide QRS complex

V1



ECG diagnosis of RAE and LAEECG diagnosis of RAE and LAE



Five Aspects for ECG Reading

R t• Rate
• Rhythm• Rhythm
• Axis
• Hypertrophy

• Infarction



Timing and Sequence of Infarction



Myocardial 
InfarctionInfarction

A. Injury = ST Segment Elevation

B I f ti Q W b d diB. Infarction = Q Wave, subendocardium

C. Ischemia = T Wave Invertion



Acute Anterior MIAcute Anterior MI



ECG Changes Indicate Wall Infarction

Anterior Inferior

Lateral Posterior



Miscellaneous ECG ChangesMiscellaneous ECG Changes

1 P l Eff t1.Pulmonary Effects 

– Emphysema = Generalized low voltage      Emphysema  Generalized low voltage      

– Pulmonary Infarction =  S1Q3T3 

El l2. Electrolytes
– K+ Ca++ K , Ca  

3. Pattern 
– Strain in RVH( V1-2 ), LVH( V5-6) 

– Pericarditis          Pericarditis,         

– Artificial Pacemaker



Hyperkalemiayp



Hypokalemiayp



Electrolytes 
AbnormalityAbnormality

Hyper Ca++

short Q-T
Hypo Ca++

long  Q-T
Hypo K+

moderate
Hypo K+

extrememoderate extreme

H K+ H K+Hyper K+

moderate
Hyper K+

extreme



PericarditisPericarditis
Flat or concave 

ST elevation
ST elevation and T 
wave off baselineST elevation wave off baseline



Acute PericarditisAcute Pericarditis


