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10 EKGs Every Clinician 
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Standard 12 Leads
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Determining the Axis

Predominantly 

Positive

Predominantly 

Negative

Equiphasic



The Quadrant Approach

1. Examine the QRS complex in leads I and aVF to determine 

if they are predominantly positive or predominantly 

negative.  The combination should place the axis into one 

of the 4 quadrants below.
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Atrial Pacing

Pacemaker stimulus followed by P wave and native AV conduction

in repetitive pattern Probably AAI, but cannot exclude:

•AOO - since there are no P waves to assess sensing

•AAT - again, since there are no native P waves

•DVI with long programmed AV interval

•DDD with long AV and lower rate limit of 75 bpm

more

more

Return to ModesReturn to ECG interpretation



Ventricular Pacing

Escape cycle length (ECL)is the interval between a ventricular 

event (paced or sensed) and the next ventricular impulse.

Stimulus is followed by ventricular depolarization.

An appropriately sensed event (QRS) within the ECL will 

inhibit output and reset to the beginning of a new ECL in a 

VVI pacemaker.

ecg

ecg

See 

ventricular 

failure to 

capture

Return to ModesReturn to ECG interpretation



Ventricular Pacing

100 bpm70 bpm

Ventricular pacing is dissociated from P waves in patients with sinus mechanism* 

since there is no sensing in the atrium.

Gradual acceleration is evidence that this is a rate-responsive ventricular 

pacemaker - VVIR

*Ventricular pacing (VVI, VVIR) is generally NOT the mode of 

choice in patients with sinus rhythm.

...or VOOR (since there are no QRS’s to assess sensing).

more

more

See 

ventricular 

failure to 

capture

Return to ModesReturn to ECG interpretation



Atrial Capture

Characterized by

– stimulus artifacts

– followed by atrial 

depolarization (P-

waves)

– followed by AV 

conduction if patient 

not in heart block and 

not AV sequentially 

pacing

See atrial capture in AV pacing

See atrial failure to capture

Return to ECG interpretation



Failure to Capture

•Capture

•Stimuli

•Atrial Depolarizations

•AV Conduction

•Failure to Capture

•Stimuli

•No Atrial Depolarizations

•No evidence of AV conduction

Intermittent Atrial Failure to Capture

Causes of  

failure to 

capture

Return to ECG interpretation



Ventricular Undersensing

VVI - 40 ppm
1500 ms 1500 ms 1500 ms

Not failure to capture

(in refractory period)

Return to ECG interpretation

more

more
Measuring back indicates this is the last sensed beat

This QRS does not reset timer;

it is not sensed



Oversensing

Return to ECG interpretation

Programmed

Cycle Length

No stimulus after

Programmed Cycle Length

Myopotential Oversensing
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The QRS Axis

By near-consensus, the 

normal QRS axis is defined 

as ranging from -30° to +90°.

-30° to -90° is referred to as a 

left axis deviation (LAD)

+90° to +180° is referred to as 

a right axis deviation (RAD)
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Determine direction of Current in 

the late (2nd half) of the QRS 

Complex



Determine direction of Current in 

the late (2nd half) of the QRS 

Complex



Determine direction of Current in 

the late (2nd half) of the QRS 

Complex



Determine direction of Current in 

the late (2nd half) of the QRS 

Complex
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Arrangement of Leads on the EKG



Anatomic Groups
(Septum)



Anatomic Groups
(Anterior Wall)



Anatomic Groups
(Lateral Wall)



Anatomic Groups
(Summary)
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Backup Slides



The QRS Axis

The QRS axis represents the net overall 

direction of the heart’s electrical activity.

Abnormalities of axis can hint at:

  Ventricular enlargement

  Conduction blocks (i.e. hemiblocks)



The Quadrant Approach

2. In the event that LAD is present, examine lead II to 
determine if this deviation is pathologic.  If the QRS in II is 
predominantly positive, the LAD is non-pathologic (in other 
words, the axis is normal).  If it is predominantly negative, it 
is pathologic. 



Quadrant Approach: Example 1

Negative in I, positive in aVF → RAD

The Alan E. Lindsay 

ECG Learning Center 

http://medstat.med.utah.

edu/kw/ecg/



Quadrant Approach: Example 2

Positive in I, negative in aVF    →      Predominantly positive in II    →    

Normal Axis (non-pathologic LAD)

The Alan E. Lindsay 

ECG Learning Center 

http://medstat.med.utah.

edu/kw/ecg/



The Equiphasic Approach

1. Determine which lead contains the most equiphasic QRS 
complex.  The fact that the QRS complex in this lead is 
equally positive and negative indicates that the net 
electrical vector (i.e. overall QRS axis) is perpendicular 
to the axis of this particular lead.

2. Examine the QRS complex in whichever lead lies 90° 
away from the lead identified in step 1.  If the QRS 
complex in this second lead is predominantly positive, 
than the axis of this lead is approximately the same as 
the net QRS axis.  If the QRS complex is predominantly 
negative, than the net QRS axis lies 180° from the axis 
of this lead.



Anatomic Groups
(Inferior Wall)



Equiphasic Approach: Example 1

Equiphasic in aVF → Predominantly positive in I → QRS axis ≈ 0°

The Alan E. Lindsay ECG Learning Center ;  http://medstat.med.utah.edu/kw/ecg/



Equiphasic Approach: Example 2

Equiphasic in II → Predominantly negative in aVL → QRS axis ≈ +150°

The Alan E. Lindsay ECG Learning Center ;  http://medstat.med.utah.edu/kw/ecg/




