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. . . . . . .  But NOT  Today ! 



 
Curriculum Development: 
- Didactic Materials: 
 
“Practical Electrocardiography” by Galen Wagner, MD and   
   Henry J. L. Marriott, MD 
“Practical Electrophysiology” by Richard Fogoros, MD 
 
  70+ current Medical Journal article citations: primary sources 
   NEJM, JACC, JAMA, AHA Circulation, + others 
 
CASE STUDIES from St. Joseph’s Hospital CARDIAC CATH LAB 
1997 – TODAY 
 
PowerPoint presentation converted to TEXTBOOK in 2010. 
 
 

 



www.TriGenPress.com 
www.ECGtraining.org 
 

BarnesandNoble.com 
Amazon.com 
 

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


TEXTBOOK REVIEWED BY: 
 

Joseph P. Ornato, MD, FACP, FACEP, FACC, Professor and Chairman, Department of 

Emergency  Medicine, Medical College of Virginia-Virginia Commonwealth University 
 

Humberto Coto, MD, FACP, FACC, Chief of Cardiology, St. Joseph’s Hospital 
 

Matthew Glover, MD, FACP, FACC, Interventional Cardiologist, St. Joseph’s Hospital 
 

Xavier Prida, MD, FACP, FACC, Interventional Cardiologist, St. Joseph’s Hospital 
 

Charles Sand, MD, FACP, FACEP,  Emergency Department Physician, St. Joseph’s 
Hospital 
 
 
Printed and Marketed Worldwide by The Ingram Book Company 
 2010 - Current 



www.TriGenPress.com 

www.ECGtraining.org 
BarnesandNoble.com 

Amazon.com 

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


TEXTBOOK REVIEWED BY: 
 

Barbra Backus, MD, PhD  Inventor of “The HEART Score,”  University Medical 

Center, Utrech, Netherlands 
 

Michael R. Gunderson, National Director, Clinical and Health IT, American Heart 
Association 
 

Anna Ek, AACC, BSN, RN  Accreditation Review Specialist, The American College of 
Cardiology 
 

William Parker, PharmD, CGP,  Director of Pharmacy, Bayfront Dade City 
 
 
Printed and Marketed Worldwide by The Ingram Book Company 
 2010 - Current 

















 
 
 
 
 







































ACUTE MITRAL VALVE RUPTURE USUALLY  OCCURS 7-10 DAYS POST EXTENSIVE  MI   
(e.g.:  INFERIOR POSTERIOR LATERAL  MI).   

























“INVALUABLE ASSET  for ALL MEDICAL PROFESSIONALS who  
provide direct care to STEMI patients !” 





Which  Coronary  Artery  typically  Supplies  the  ANTERIOR  WALL ? 













Which  Coronary  Artery  typically  Supplies  the  LATERAL  WALL ? 















ST  Segment   elevation   ONLY   in   
Leads  I  and  aVL   



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 



Here’s why we care:   
Think of  Leads I and aVL as 
 
 
 
 
 
 
 
“THE POWERBALL “ . . . . .  



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



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

The  obstruction is  usually  
located  at   
The  MID – LAD  level.   



This patient’s ECG shows  ST  h   in  V1 – V4   AND 
Leads  I  and  aVL . . . 



That  means  WE  ADD  THIS : 

TO  THIS : 



[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 !  



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 







When LEAD AVR shows ST 

Elevation: 

- STEMI:  consider occlusion 

of the Left Main Coronary 

Artery.   





: 



When LEAD AVR shows ST 

Elevation: 

- STEMI:  consider occlusion 

of the Left Main Coronary 

Artery.   

- NSTEMI  and  Unstable 

Angina consider LMCA 

Occlusion – or TRIPLE 

VESSEL DISEASE  



Which CORONARY ARTERY usually  supplies  the  INFERIOR  WALL ? 











So  if  the  Right  Coronary  Artery  
Is  DOMINANT  in  75 – 80%  of  the  
POPULATION,  what  accounts  for  the 
Other  20 – 25% ?? 



























The  18  Lead  ECG  a  

\ The  12  Lead  ECG 



































































OLD  BARN,  SHREWSBURY, PA   --   2001 





































































• Add  slide  “ QRS  amplitude  too high – 

• “THINK:     hypertrophy. 





























Simple “Turn Signal Method” 

. . .  

 





















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 





























An  inverted  T  wave  in  TWO  OR  MORE   
CONTIGUOUS  LEADS  =  potential  problem 
( ischemia ) 





MORE INFORMATION ON HYPERACUTE T WAVES COMING UP  SOON  . . .  



ON THE NEXT PAGE IN YOUR BOOK ARE SOME EXAMPLES  
OF THE ABOVE CONDITIONS 











QT CORRECTION FORMULAS: 

  

    Bazett’s        QTc=QT/ RR 

    Fredericia  QTc=QT/(RR)1/3 

    Framingham      QTc=QT+0.154(1-RR) 

    Rautaharju   QTc=656/(1+HR/100) 
 

 



Determining the  QT / QTc  
 Method 1 – 12 Lead ECG Report:   



“There’s 
an APP 

for 
that!” 



Determining the  QTc  
Smartphone Apps:   

• iPhone 

– https://itunes.apple.com/us/app/corrected-qt-
interval-qtc/id1146177765?mt=8 

• Android 

– https://play.google.com/store/apps/details?id=co
m.medsam.qtccalculator&hl=en 

https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://play.google.com/store/apps/details?id=com.medsam.qtccalculator&hl=en
https://play.google.com/store/apps/details?id=com.medsam.qtccalculator&hl=en


FOR VENTRICULAR RATES BETWEEN 60 – 100 with  QRSd <120ms: 







SOURCE:  “ACC/AHA/HRS Recommendations for Standardization and Interpretation of the ECG,  
Part IV:   The ST Segment, T and U Waves, and the QT Interval”  Rautaharju et al 2009  

http://circ.ahajournals.org/content/119/10/e241
http://circ.ahajournals.org/content/119/10/e241


WHEN THE “QUICK PEEK” METHOD for QT INTERAL EVALUATION IS APPLIED TO THE 
ABOVE ECG, WHAT IS THE RESULT? 



GENETICALLY ACQUIRED LONG QT SYNDROMES: 
ECG PATTERNS  of  3 MOST  COMMON  VARIATIONS:   

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=aeldgzfuy47JCM&tbnid=UvM8pYa3ymAjgM:&ved=0CAUQjRw&url=http://www.heartrhythmcongress.com/files/file/HRC2013 Presentations/131021-1350-Long QT syndrome, P McKeown.pdf&ei=SePeUq23NYXMkAe0mIG4Ag&bvm=bv.59568121,d.eW0&psig=AFQjCNF4Hj3fqhVIE1wZ_ZAS8BTQ34j14g&ust=1390425025673533


ECG Characteristics of TdP:  The QRS 
Pattern of  Torsades de Pointes  
resembles . . . . .  

 a piece of Twisted Ribbon ! 



 

       Etiology of Long QT Syndromes: 

Congenital (14 known subtypes) 

Genetic mutation results in abnormalities of cellular ion 
channels 

Acquired 

Drug Induced 

Metabolic/electrolyte induced 

Very low energy diets / anorexia 

CNS & Autonomic nervous system disorders 

Miscellaneous 

Coronary Artery Disease 

Mitral Valve Prolapse 
 

 





















15 year old male , suffered sudden cardiac arrest.  Successful out-of-hospital 
resuscitation with CPR / AED.  His ECG is shown below: 

  



EP STUDY REVEALS ABNORMAL AFTER-DEPOLARIZATION.    PATIENT RECEIVED ICD.  



 

ECG Indicators of Long QT Syndrome:  
 

QTc 460ms or longer in females* 
QTc 450ms or longer in males* 
T wave alterans 
U waves >100% of the T wave 
U waves merged with T waves 
U waves >0.1mv (1mm on standard calibrated     
   ECG) 

 

    *P. Rautaharju, et al, “Standardization and Interpretation of the ECG, Part IV”  

        JACC2009;53, no.    11:982-991 

 

 F WHEN LQTS IS SUSPECTED, TAKE THE FOLLOWING PRECAUTIONS . . . .  



 

Suspected LQTS Considerations include: 
 

Avoidance of Meds that are known to prolong the QT 
Interval.   
   (refer to LIST OF MEDS KNOWN TO PROLONG THE QT INTERVAL). 
 
 Immediate expert consultation, such as with cardiologist /  
   electrophysiologist, in order to rule out LQTS 
 
 Continuous ECG monitoring until LQTS ruled out, or until expert  
   consultant deems it safe to discontinue continuous ECG  
   monitoring  

 



QT Prolongation --  D/C  QT Prolonging Meds: 
 

F   Avoidance of Meds that are known to prolong the QT   
Interval.  Click here for current list from     
CREDIBLEMEDS.ORG     
 

Commonly used QT prolonging meds include:  

-Amiodarone  -Ritalin 

-Procainamide -Pseudophedrine 

-Levaquin  -Haloperidol 

-Erythromycin  -Thorazine  

-Norpace  -Propulcid  

-Tequin     -Zofran 

-Benadryl   -Ilbutilide             and MANY more! 
 
    

 

https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/healthcare-providers/
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf




My preferred APP:    

 

LINK to preview EP tools on iTunes website – click here 

https://itunes.apple.com/us/app/eptools/id430201878?mt=8
https://itunes.apple.com/us/app/eptools/id430201878?mt=8
https://itunes.apple.com/us/app/eptools/id430201878?mt=8
https://itunes.apple.com/us/app/eptools/id430201878?mt=8


Also for patients with known QT 

prolongation or “at risk” patients: 

 

Consider ordering  

 

     CONTINUOUS QTc MONITORING 

 

 

 



For CPC Accreditation,  SRRMC is 

currently developing a   

“QTc Monitoring Protocol.”  

 

It will include  . . . .    

 

      

 

 



 



At SRRMC:   Automated  

CONTINUOUS QTc MONITORING  

Available for Tele: 

 

 

 



At SRRMC:   Automated  

CONTINUOUS QTc MONITORING  

Available for Tele: 

 

 

 



ABSOLUTELY 

NO DRUGS 

THAT  

PROLONG   

THE  

Q-T INTERVAL ! !   

 



 OPTIONAL  CURRICULUM :  






















































































































