
Observation Medicine ECG 
Instructor Workshop 

Serial 12 Lead ECG Interpretation 

American College of Cardiology 
20th Congress 2017 

 

Red Rock Resort, Las Vegas 
October 25 & 26, 2017 

By:  Wayne W Ruppert, CVT, CCCC, NREMT-P 



About this Curriculum: 

This curriculum is designed to provide 
Emergency Department and Observation Unit 
staff with evidence-based education and 
recommended practices for identifying changes 
in serial ECGs, and identifying ECG changes 
consistent with Acute Coronary Syndrome.   



Observation Medicine ECG Course 

BASIS: 

ÅCurrent ACC/AHA Guidelines and 
Recommendations 

ÅMultiple additional recent Evidence-Based 
Publications 

ÅECGs from case files of the author, Wayne 
Ruppert 

ÅGraphic art / images from published 
textbooks authored by Wayne Ruppert 



Observation Medicine ECG Workshop 
Version 1 - Today 

ÅAcute Coronary Syndrome  

 



Observation Medicine ECG Workshop 
Version 2 - Future 

ÅAcute Coronary Syndrome 

ÅAtrial Fibrillation 

ÅHeart Failure  

ÅQT syndrome abnormalities 

 

 



ÅWayne Ruppert, Cardiovascular Coordinator  
Bayfront Health Dade City,  Dade City, Florida  
Community Health Systems 

 



Wayne Ruppert  bio: 

ÁCardiovascular Coordinator 2012-present  (coordinated 
4 successful accreditations) 
ÁInterventional Cardiovascular / Electrophysiology 

Technologist, 1995-Present. 
Á!ǳǘƘƻǊ ƻŦΥ  ά12 Lead ECG Interpretation in Acute 

Coronary Syndrome with Case Studies from the 
Cardiac Cath LabΣέ нлмлΣ  TriGen publishing / Ingram 
Books 
Á!ǳǘƘƻǊ ƻŦΥ άSTEMI AssistantΣέ нлмпΣ  TriGen publishing / 

Ingram Books  
ÁFlorida Nursing CE Provider # 50-12998 
Á12 Lead ECG Instructor, 1994-present (multiple 

hospitals, USF College of Medicine 1994) 
ÁWebsite:   www.ECGtraining.org    

https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/0982917201
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/0982917201
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/0982917201
https://www.amazon.com/s/ref=nb_sb_noss?url=search-alias=stripbooks&field-keywords=STEMI+Assistant
http://www.ecgtraining.org/


To download this course, go to www.ECGtraining.org, select 
ά5ƻǿƴƭƻŀŘǎ t5Cέ ǘƘŜƴ ǎŜƭŜŎǘ ŘƻǿƴƭƻŀŘόǎύ ŘŜǎƛǊŜŘΥ 

 

http://www.ecgtraining.org/


Copyright 2010, 2011, 2015 

All cardiovascular subject-related images, graphics 
and diagrams were created by the author, Wayne 
Ruppert, and have been taken from his two 
ǇǳōƭƛǎƘŜŘ ǘŜȄǘōƻƻƪǎΣ άSTEMI Assistantέ ŀƴŘ ά12 Lead 
ECG Interpretation in ACS with Case Studies from the 
Cardiac Cath Lab,έ ŀǊŜ /ƻǇȅǊƛƎƘǘ ǇǊƻǘŜŎǘŜŘΣ ŀƴŘ Ƴŀȅ 
not be removed from this PowerPoint presentation.  
This presentation may not be used as part of a profit-
generating program without prior written consent 
from the author.   

Wayneruppert@aol.com     

https://www.amazon.com/STEMI-Assistant-Wayne-W-Ruppert/dp/0982917260
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X
mailto:Wayneruppert@aol.com


Suggested Prerequisite Knowledge: 

Basic ECG Rhythm Interpretation Skills.   
 

This course does not teach how to interpret 
basic ECG rhythms.   Although it is not 
necessary to know Basic ECG Rhythms to 
understand the material in this course, it is 
strongly suggested that this course be used as 
άǘƘŜ ƴŜȄǘ ƭŜǾŜƭέ ƻŦ ŜŘǳŎŀǘƛƻƴ ŦƻǊ ƘŜŀƭǘƘ ŎŀǊŜ 
providers who are already proficient in basic 
single-lead ECG rhythm strip interpretation.  



Objectives (Part 2):  

ÅEvaluation of the ECG for ACS 

ï Wide QRS Complexes (R & LBBB patterns)  

ï Normal Duration QRS Complexes   

ÅSerial ECG Timing Strategies  

ÅIndicators of Evolving Ischemia / STEMI  

ïWith Case Studies 

ÅReview practice ECGs 

Å5ƛǎŎǳǎǎ ŦǳǘǳǊŜ άhōǎŜǊǾŀǘƛƻƴ aŜŘƛŎƛƴŜ 9/D 
tǊƻŦƛŎƛŜƴŎȅ 9ȄŀƳέ 



Evaluating the ECG for ACS: 
 

A TWO-STEP process: 



Evaluating the ECG for ACS: 
 

A TWO-STEP process: 

STEP 1:  Evaluate QRS Width 
 
 
 
 



Evaluating the ECG for ACS: 
 

A TWO-STEP process: 

STEP 1:  Evaluate QRS Width 
 

STEP 2:  Evaluate  J Points, ST- 
    Segment and T waves 
          in EVERY Lead 



STEP 1 ς evaluate QRS width: 

ÅQRS is ABNORMALLY WIDE (>120 ms),  

ïindicates DEPOLARIZATION ABNORMALITY 
όŜΦƎΦ άōǳƴŘƭŜ ōǊŀƴŎƘ ōƭƻŎƪΣ ²ƻƭŦŦ-
Parkinson-White Syndrome, etc).  



STEP 1 ς evaluate QRS width: 

ÅQRS is ABNORMALLY WIDE (>120 ms),  

ïindicates DEPOLARIZATION ABNORMALITY 
όŜΦƎΦ άōǳƴŘƭŜ ōǊŀƴŎƘ ōƭƻŎƪΣ ²ƻƭŦŦ-
Parkinson-White Syndrome, etc).  

ïDEPOLARIZATION ABNORMALITIES in turn 
cause REPOLARIZATION ABNORMALITIES, 
which alters the:     J Points,  ST-Segments 
and/or  T Waves. 



 



Evaluating the ECG for ACS: 

 



Wide QRS present: 
QRSd > 120ms 

ÅDetermine RIGHT vs. LEFT Bundle 
Branch Block Pattern 



{ƛƳǇƭŜ ά¢ǳǊƴ {ƛƎƴŀƭ aŜǘƘƻŘέ Φ Φ Φ  

 



ά¢ŜǊƳƛƴŀƭ tƘŀǎŜ ƻŦ vw{ aŜǘƘƻŘέΦ Φ Φ  

 

















Wide QRS present: 
(QRSd > 120ms) 

ÅWhen  RIGHT Bundle Branch Block 
pattern is present:   

ïPrecordial Leads typically demonstrate  ST 
Depression and T wave Inversion  





Wide QRS present: 
(QRSd > 120ms) 

ÅWhen  RIGHT Bundle Branch Block 
pattern is present:   

ïPrecordial Leads typically demonstrate  ST 
Depression and T wave Inversion  

ïDOES NOT MASK STEMI;  when ST 
Elevation is noted, CONSIDER STEMI ! ! 









Wide QRS present: 
(QRSd > 120ms) 

ÅWhen  LBBB QRS pattern is present: 



ÅWhen  LBBB QRS pattern is present:  

ïST-Segment Elevation is typically noted in 
Precordial Leads 

Wide QRS present: 
(QRSd > 120ms) 



ÅWhen  LBBB QRS pattern is present:   

ïST-Segment Elevation is typically noted in 
Precordial Leads 

ïCan cause up to 5mm of J Point Elevation in 
normally calibrated ECG (1mm=10mv)  

Wide QRS present: 
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ÅWhen  LBBB QRS pattern is present:   

ïST-Segment Elevation is typically noted in 
Precordial Leads 

ïCan cause up to 5mm of J Point Elevation in 
normally calibrated ECG (1mm=10mv)  

ïDoes NOT typically cause ST elevation in 
INFERIOR Leads (II, III and AVF).  

Wide QRS present: 
(QRSd > 120ms) 



ÅST Elevation of 0.1mv (1mm) or more in leads 
with Positive Deflection QRS complexes 

 

2013 ACC/AHA  Guideline for Management of STEMI 

Diagnosis of STEMI with LBBB pattern:   

http://circ.ahajournals.org/content/127/4/e362


ÅST Elevation of 0.1mv (1mm) or more in leads 
with Positive Deflection QRS complexes 

ÅST Elevation of 0.5mv (5mm) or more in leads 
with Negative Deflection QRS complexes 

 

2013 ACC/AHA  Guideline for Management of STEMI 

Diagnosis of STEMI with LBBB pattern:   

http://circ.ahajournals.org/content/127/4/e362


Diagnosis of STEMI with LBBB pattern:   

ÅST Elevation of 0.1mv (1mm) or more in leads 
with Positive Deflection QRS complexes 

ÅST Elevation of 0.5mv (5mm) or more in leads 
with Negative Deflection QRS complexes 

ÅST Segment Changes as compared with those 
of older ECGs with LBBB 

 

2013 ACC/AHA  Guideline for Management of STEMI 

http://circ.ahajournals.org/content/127/4/e362


Diagnosis of STEMI with LBBB pattern:   

ÅST Elevation of 0.1mv (1mm) or more in leads 
with Positive Deflection QRS complexes 

ÅST Elevation of 0.5mv (5mm) or more in leads 
with Negative Deflection QRS complexes 

ÅST Segment Changes as compared with those 
of older ECGs with LBBB 

ÅConvex ST Segment 

 

2013 ACC/AHA  Guideline for Management of STEMI 

http://circ.ahajournals.org/content/127/4/e362





