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PRE-REQUISITES: 

BASIC ECG INTERPRETATION SKILLS: 
 

• This is NOT a Basic ECC Rhythms course. 

• If you’re in this class, you should already 
know your basic rhythms. 

 

 

2 



The Lifesaving ECG Course: 

AM Session CONTENTS: 

• Introduction and The ECG in Perspective 

• Essential Cardiac A & P 
– Cellular  (nerve, muscle, connective) 

– Structural (chambers / valves / Fibrous 
Skeleton) 

• Heart Sounds 
– Acute Mitral Regurgitation 
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The Lifesaving ECG Course: 

AM Session CONTENTS, continued:  

• Wolff-Parkinson-White Syndrome 

• ECG Principles 

• Coronary Artery Anatomy and Correlation 
with the 12 Lead ECG 

• Waveforms and Intervals 

• Bundle Branch Blocks 

• Axis Deviation and Rotation 

4 



The Lifesaving ECG Course: 

PM Session CONTENTS:  

• Sudden Cardiac Death Syndromes 
– Long QT  

– Hypertrophic Cardiomyopathy  

– Arrythmogenic Right Ventricular Cardiomyopathy 

– Brugada Syndrome 

• Acute Coronary Syndromes 
With Cath Lab Case Studies 
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WHO 
are 

U  
??? 
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Wayne Ruppert  -  Bio: 

 Cardiovascular Coordinator 2012-present  (coordinated 
4 successful accreditations) 

 Interventional Cardiovascular / Electrophysiology 
Technologist, 1995-Present.   (Approx 13,000 patients) 

 Author of:  “12 Lead ECG Interpretation in Acute 
Coronary Syndrome with Case Studies from the 
Cardiac Cath Lab,” 2010,  TriGen publishing / Ingram 
Books 

 Author of: “STEMI Assistant,” 2014,  TriGen publishing 
/ Ingram Books  

 Florida Nursing CE Provider # 50-12998 

 12 Lead ECG Instructor, 1994-present (multiple 
hospitals, USF College of Medicine 1994) 

 Website:   www.ECGtraining.org    7 

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/
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Electrophysiology Lab Case Studies 

EP Catheters within the heart used for 
obtaining the Electrogram (the “internal 
ECG”) Tracing and for Pace-mapping, an 
integral component of an EP study 

Author Wayne Ruppert conducting Pace-
mapping during EP study at the St Joseph’s 
Hospital  Heart  Institute, Pediatric 
Electrophysiology Program, Tampa, FL in 
2004 
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www.TriGenPress.com 
www.ECGtraining.org 
 

BarnesandNoble.com 
Amazon.com 
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http://www.trigenpress.com/
http://www.ecgtraining.org/
http://www.trigenpress.com/


www.TriGenPress.com 

www.ECGtraining.org 
BarnesandNoble.com 

Amazon.com 
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http://www.trigenpress.com/
http://www.ecgtraining.org/
http://www.trigenpress.com/


Copyright 2010, 2015, 2018 

All cardiovascular subject-related images, graphics 
and diagrams were created by the author, Wayne 
Ruppert, and have been taken from his two published 
textbooks, “STEMI Assistant” and “12 Lead ECG 
Interpretation in ACS with Case Studies from the 
Cardiac Cath Lab,” are Copyright protected, and may 
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.   

Wayne.ruppert@bayfronthealth.com           
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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:Wayne.ruppert@bayfronthealth.com


The Lifesaving ECG Course: 

BASIS: 

• Current ACC/AHA Guidelines and 
Recommendations 

• Multiple additional recent Evidence-Based 
Journal Articles 

• ECGs from case files of the author, Wayne 
Ruppert 

• Graphic art / images from published 
textbooks authored by Wayne Ruppert 
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www.ECGtraining.org 

www.practicalclinicalskills.com 
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http://www.ecgtraining.org/
http://www.practicalclinicalskills.com/
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Then Select: 

 

The Lifesaving 12 Lead ECG  -  Part 1 

The Lifesaving 12 Lead ECG  -  Part 2 
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Sometimes,  
ECGs 

LIE to us !  
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ECGs and USED CAR SALESMEN 
often have MUCH in common ! 
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PROBLEMS  WITH  SPECIFICITY  .  .  .  
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Patient: 
 
• Asymptomatic 
• Troponin normal 
• Cardiac Cath 

angiography = 
“no obstructive 
CAD.”   

• Discharge 
diagnosis:  

EARLY REPOLARIZATION.  This degree of ST Elevation in 
early repolarization is VERY RARE:  The only such ECG I 
have seen in approximately 13,000 cardiac 
catheterizations.     
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NORMAL  
 ECG. 

But . . . . . 

LETHAL 

TRIPLE  

VESSEL 

DISEASE 

PROBLEMS   WITH 
SENSITIVITY . . .  
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Despite the ECG’s problematic  
issues with 

Lack of Sensitivity 
&  

Lack of Specificity,   
The 12 Lead ECG remains  

one of our QUICKEST, most cost-
efficient front-line Triage Tools 

that we have today.    
39 



• We utilize ACS Risk 
Stratification  to 
compensate for 
the ECG’s lack of 
sensitivity and 
specificity, to aid 
us in clinical 
decision-making 
and to improve our 
diagnostic 
accuracy. 
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C-Statistic interpretation: 
 

A score of “1.00” would mean the score predicts 
outcome with 100% perfection.   A score of 0.50 
is the same as a “50/50 coin toss.”    A score of 
LESS THAN 0.50 means that the score predicts 
the opposite  outcome.   
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1,070 observation unit patients at 
Wake Forest  

  F  Out performed clinician gestalt  ! 

 
Mahler et. al, Crit Path Cardiol, 2011  
Mahler et. al, Int J Cardiol, 2013 
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The HEART Score: 
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Heart Score Reliability 
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Cardiac A & P 
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ACUTE MITRAL VALVE RUPTURE USUALLY  OCCURS 7-10 DAYS POST  

EXTENSIVE  MI   (e.g.:  INFERIOR POSTERIOR LATERAL  MI).   
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Chronic Valvular REGURGITATION 

(Leaky Valve) leads to elevated heart 

chamber pressures and 

HYPERTROPHY. 

 

Chronic Valvular STENOSIS (“Creaky” 

Valve) leads to Cardiac Muscle 

STRAIN and HYPERTROPHY.    
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ACUTE Mitral Valve 

REGURGITATION can be caused by 

EXTENSIVE  “Multi-Site”  Myocardial 

Infarction and Necrosis – which 

results in PAPILLARY MUSCLE 

NECROSIS  and  PAPILLARY 

MUSCLE TEAR.    

 

Papillary muscles are attached to 

“multiple surfaces” . . . . . 
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Symptoms of Acute Mitral 
Regurgitation: : 

• SHOCK  

• PROFOUND HYPTENSION 

• PINK, FROTHY SPUTUM, PULMONARY 
EDEMA 

• SYSTOLIC ( S1 ) MURMUR  
  

  “SWOOSH  – DUB……….….SWOOSH – DUB 
………………..SWOOSH – DUB”   
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Patients with Wolff-Parkinson-White: 
- Typically Pediatric  /  Young Adult 
- May not know they have it 
- May experience episodes of “palpitations”  
   or  “Very Fast Heartbeat.” 
 
The W-P-W often CAUSES  A-fib, and the 
patient  CALLS  911  or  PRESENTS  TO  THE  
ED  like  this . . . . . . . . 
 

93 



37 y/o male  
 
Chief Complaint:   Lightheadedness, 
Palpitations, Shortness of Breath 
 
HPI:  Sudden onset of above symptoms 
approx. 1 hour ago 
 
PMH:  HTN (non-compliant) 
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37 y/o male  
 
PE:   Alert, oriented, restless, cool, pale, dry 
skin.   PERL, No JVD,  Lungs clear.   Abd soft 
non tender, Extremities: WNL, no edema 
 
Meds:  None,  NKDA 
 
VS:  BP 106/50,  P 180,  R 26,  SAO2  
93%  
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-NOTE  IRREGULARITY  OF  RHYTHM  -  (SUGGESTIVE  of  A-FIB) 

-LOOK  FOR  DELTA  WAVES 
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Physician correctly identified  

Atrial Fibrillation with Rapid 

Ventricular Response.   

 

However did NOT identify the Wolff-

Parkinson-White component. 

 

Patient was given Diltiazem – 

promptly converted to -

VENTRICULAR FIBRILLATION.  
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-NOTE  IRREGULARITY  OF  RHYTHM  -  (SUGGESTIVE  of  A-FIB) 

-LOOK  FOR  DELTA  WAVES 
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17 year old male:   W-P-W with Afib & RVR 
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CHARACTERISTICS  of   W-P-W with Afib & RVR: 

- WIDE COMPLEX TACHYCARDIA 

- IRREGULARLY IRREGULAR  R – R INTERVALS !! 

NOTE: 

 

Delta Waves 

may not be 

discernable ! 

101 



102 



103 



104 



NO  AV  NODAL  BLOCKERS   

( e.g.  ADENOSINE,   CALCIUM 

CHANNEL BLOCKERS)   

FOR   WIDE  COMPLEX   

TACHYCARDIAS  THAT  COULD 

BE    ATRIAL  FIBRILLATION  

with 

Pre-Excitation  ( W-P-W ) 
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“ROAD  TO  FOREVER,”    Rt  385,  Oklahoma panhandle,  1999  106 



OBTAINING 
THE 

12 LEAD ECG  

And have it interpreted by a 

physician or mid-level provider 

…within 10 minutes !  
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Obtaining the 12 Lead ECG 

• Limb leads should be on the limbs.   
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Obtaining the 12 Lead ECG 

• Limb leads should be on the limbs.   

• When emergency circumstances dictate that 
limb leads be placed on patient's torso, the 
words "LIMB LEADS ON PATIENT'S TORSO" 
should be noted on the ECG.     
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Obtaining the 12 Lead ECG 

    Recent AHA/ACC/HRS literature indicates 
QRS AMPLITUDE, Q WAVE DURATION, AXIS 
and WAVEFORM DEFLECTION can be altered 
when limb leads are placed on the patient's 
torso (Mason-Likar lead placement).  

 

Therefore every effort should be made to 
place limb leads on the limbs.  
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Leads V1 & V2 on 12 Lead ECG: 

• Proper lead placement of precordial Leads 
V1 and V2 are 4th intercostal space on 
opposite sides of the sternum.  

• Incorrect placement of Leads V1 and V2 will 
result in:  reduction of R wave amplitude 
(resulting in poor R wave progression) 
leading to misdiagnosis of previous anterior 
/ septal infarction.   
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Obtaining the 12 Lead ECG 
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“INVALUABLE ASSET  for ALL MEDICAL PROFESSIONALS who  
provide direct care to STEMI patients !” 
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Which  Coronary  Artery  typically  Supplies  the  ANTERIOR  WALL ? 125 
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Which  Coronary  Artery  typically  Supplies  the  LATERAL  WALL ? 134 
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ST  Segment   elevation   ONLY   in   
Leads  I  and  aVL   
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Usually  indicates  the   
“Culprit  Artery”  is  most  likely 
One  of  the  following: 
 

- RAMUS  BRANCH 
- 1st  DIAGONAL  off  of  LAD 
- 1st  OBTUSE MARGINAL  off 
    of  CIRCUMFLEX 
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Here’s why we care:   
Think of  Leads I and aVL as 
 
 
 
 
 
 
 
“THE POWERBALL “ . . . . .  

143 



If you patient’s ECG shows  
ST Elevation in  Leads V1 – V4 . . . .  
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If your patient’s 
ECG shows  
ST Elevation in  
Leads V1 – V4 . . 
.   

The  obstruction is  usually  
located  at   
The  MID – LAD  level.   
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This patient’s ECG shows  ST  h   in  V1 – V4   AND 
Leads  I  and  aVL . . . 
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That  means  WE  ADD  THIS : 

TO  THIS : 
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[1] “Use of the Electrocardiogram in Acute Myocardial Infarction,”  

      Zimetbaum, et al, NEJM 348:933-940 

 AND  WE  GET  THIS . . . .  

Our  patient  just hit the POWERBALL !  
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If you patient’s 
ECG shows  
ST Elevation in  
Leads V1 – V4   & 
I  and  aVL . . .   

The  obstruction is  usually  
located  at  in  the   
PROXIMAL  LAD,  above 
the   level  of  the   
1st  Diagonal  Branch ! !   

[1] “Use of the Electrocardiogram in Acute Myocardial Infarction,”  
      Zimetbaum, et al, NEJM 348:933-940 
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Which CORONARY ARTERY usually  supplies  the  INFERIOR  WALL ? 152 
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So  if  the  Right  Coronary  Artery  
Is  DOMINANT  in  75 – 80%  of  the  
POPULATION,  what  accounts  for  the 
Other  20 – 25% ?? 
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The  18  Lead  ECG  a  

\ The  12  Lead  ECG 
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POSTERIOR WALL  MI 

usually accompanies  

INFERIOR and/or 

LATERAL WALL  MI  !!! 
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POSTERIOR WALL  MI 

usually accompanies  

INFERIOR and/or 

LATERAL WALL  MI  !!! 

. . . . On rare occasions, 

we see isolated cases of 

POSTERIOR WALL MI 
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Whenever your patient’s ECG exhibits 

ST DEPRESSION in any of the 

ANTERIOR LEADS  (V1-V4),  

CONSIDER the possibility of 

POSTERIOR WALL STEMI ! !  

 

. . . To DIGANOSE  

Posterior Wall  

STEMI, we should  

see LEADS  

V7 – V9 !! 
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Wide QRS present: 
QRSd > 120ms 

• Determine RIGHT vs. LEFT Bundle 
Branch Block Pattern 
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Simple “Turn Signal Method” . . .  
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“Terminal Phase of QRS Method”. . .  
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Wide QRS present: 
(QRSd > 120ms) 

• When  RIGHT Bundle Branch Block 
pattern is present:   

– Precordial Leads typically demonstrate  ST 
Depression and T wave Inversion  
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• Add  slide  “ QRS  amplitude  too high – 

• “THINK:     hypertrophy. 
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Hypertrophy “Cheats”: 

• WHEN  QRS  COMPLEX(ES)  “SPEAR”  
OUTSIDE OF THEIR SPACE. 

• WHEN QRS COMPLEXES  SPEAR  THROUGH 
OTHER LEADS !  . . . . . .   
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Copyright ©1998 American Heart Association 

Hurst, J. W. Circulation 1998;98:1937-1942 
A. A.  Delta wave, seen in Wolff-Parkinson-White Syndrome 
B. B.  Osborn’s wave, seen in HYPOTHERMIA 
C. C.  Epsilon’s wave, seen in Right Ventricular Dysplasia 
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An  inverted  T  wave  in  TWO  OR  MORE   
CONTIGUOUS  LEADS  =  potential  problem 
( ischemia ) 
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MORE INFORMATION ON HYPERACUTE T WAVES COMING UP  SOON  . . .  
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ON THE NEXT PAGE IN YOUR BOOK ARE SOME EXAMPLES  
OF THE ABOVE CONDITIONS 
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 OPTIONAL  CURRICULUM :  
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