
ECG Breakout 

Session

September 16th/17th, 2022
Danielle M Sparenga, DNP, ACNP-BC 

Mayo Clinic Phoenix, Arizona



No disclosures

No off label uses

Copyright permissions obtained from Dan 

Sorajja, MD, Mayo Clinic Electrophysiology





Learning Objectives

Review 6 step approach to 12 lead interpretation

ïName the rhythm

ïName the abnormality

Recognize common clinical ECG findings 

including ECG changes associated with 

myocardial ischemia & infarction

Clinical ECG applications/findings in an acute 

setting

Practice



Key To 12 Lead Interpretation

6 step method
ÅRate & Rhythm

ÅAxis determination

ÅIntervals (PR, QRS, QT)

ÅMorphology (BBB)

ÅIschemia, Injury, Infarct

ÅBonus step: Correlate to history and clinical 

presentation 



ÅIntervals (PR, QRS, QT)





Determining Heart Rate







Axis 
Axis Lead I aVF Lead II

Normal Axis (0º to 90º) + +

Normal variant 

(0º to -30º)

+ - +

Left axis deviation       ( -

30º to -90º)

+ - -

Right axis deviation     ( 

>100º)

- +

Right superior axis     (-90º 

to +180º)

- -





Bradycardia

Sinus Bradycardia

Junctional Rhythm

Heart blocks

Atrial fibrillation with SVR

** Where are the P waves? 

** Is the Patient symptomatic? 



Junctional Rhythm 



Narrow or Wide?









Blocks

Å1st Degree

Å2nd Degree 

ÅType I (Mobitz I) Wenchebach

ÅType II (Mobitz II)

Å2:1 AV block

Å3rd Degree (Complete Heart Block) 



Heart Block Poem

Princeton Surgical Group

ÅIf the ñRò is far from ñP,ò then you have a 

FIRST DEGREE

Å Longer, longer, longer, drop! Then you 

have a Wenkebach

ÅIf some ñPòs just donôt get through, then 

you have MOBITZ II

ÅIf ñPòs and ñQòs just donôt agree, 

then you have a THIRD DEGREE





Where are the P waves?



This is complete heart block 

P waves number more than 

QRS complexes meaning . . . 





2:1
Feature Mobitz Type I Mobitz Type II

QRS Duration Narrow Wide

Response to maneuvers that 

increase heart rate & AV 

conduction (ie Atropine, 

Exercise)

Block Improves Block worsens

Response to maneuvers that 

reduce heart rate & AV 

conduction (ie carotid 

massage)

Block worsens Block improves

Develops during acute MI Inferior MI Anterior MI

Other Grouped beating History of Syncope

O'Keefe, James H., et al., 2019



Tachyarrhythmia



SVT

Abnormally fast rhythm that starts in 

the atria

- Atrial tachycardia

- AV node re-entrant tachycardia

- Atrial Fibrillation

- Atrial Flutter

- Paroxysmal SVT





71 yr old M presenting with palpitations





SVT



Regular or Irregular? 



Afib vs. Aflutter

Afib is regularly irregular meaning: Variation in R-R intervals 

that are not multiples of the P-P interval

Atrial flutter has undulations (ñF wavesò) that are regular 

Coarse AF vs Atrial Flutter

Typical Atrial Flutter vs Atypical Atrial Flutter



Clinic Case

70 year old man

Fatigue and weakness

Palpitations

No chest pain, dyspnea, 

syncope

PMHx: HTN

SHx: Tobacco, quit 1970. Prior 

2ppd x10 years. 1 martini Q3 

days

FHx: none 

Metoprolol 100 mg BID

Warfarin per Coumadin Clinic

Levothyroxine 112 mcg daily

Zocor 40 mg daily

Coenzyme Q10

Prilosec 20 mg daily





650 ms

92 bpm

720 ms

83 bpm

If these are both 4:1 conduction, 

the rate should be the same, 

meaning the P-P interval varies 

here



Another ECG



Models of Atrial Flutter and Fibrillation


