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‐ 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
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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

X i P id MD FACP FACC I t ti l C di l i t St J h’ H it lXavier Prida, MD, FACP, FACC, Interventional Cardiologist, St. Joseph’s Hospital

Charles Sand, MD, FACP, FACEP,  Emergency Department Physician, St. Joseph’s 
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ACUTE MITRAL VALVE RUPTURE USUALLY  OCCURS 7-10 DAYS POST EXTENSIV
(e.g.:  INFERIOR POSTERIOR LATERAL  MI).  
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 The  12  Lead  
ECG

The standard 12 Lead ECG has TWO 
The  18  Lead  ECG  


significant BLIND SPOTS:
- RIGHT VENTRICLE
- POSTERIOR WALL of Left Ventricle

To SEE the RIGHT VENTRICLE and 
the POSTERIOR WALL, you must do 
an 18 LEAD ECG !    
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To do this with a STANDARD 12 
Lead ECG machine, 

FIRST do you 12 Lead ECG inFIRST, do you 12 Lead ECG in 
the traditional manner, 

and then you will REPOSITION 
the CHEST LEADS like thisthe CHEST LEADS like this . . . .

INDICATIONS for an 18 LEAD 
ECG include whenever you 
see:see:

- INFERIOR WALL STEMI
- ST DEPRESSION  in any of 

the ANTERIOR LEADS     
(V1 – V4) “an  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 ?
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POSTERIOR WALL  MI
usually accompanies 
INFERIOR d/INFERIOR and/or
LATERAL WALL  MI  !!!

POSTERIOR WALL  MI
usually accompanies 
INFERIOR d/INFERIOR and/or
LATERAL WALL  MI  !!!
. . . . On rare occasions, 
we see isolated cases of 
POSTERIOR WALL MI

Whenever your patient’s ECG exhibits 
ST DEPRESSION in any of the 
ANTERIOR LEADS  (V1-V4),  
CONSIDER the possibility ofCONSIDER the possibility of 
POSTERIOR WALL STEMI ! ! 

. . . To DIGANOSE 
Posterior WallPosterior Wall 
STEMI, we should 
see LEADS 
V7 – V9 !!
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Which  Coronary  Artery  typically  Supplies  the  LATERAL  WALL ?
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When LEAD AVR shows ST 
Elevation:
- STEMI: consider occlusion 

of the Left Main Coronary 
Artery.  

:
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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 ?
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Because the RCA feeds the 
INFERIOR WALL in 75-80% of the 
population,  AND it also feeds the 
RIGHT VENTRICLE,  in every 
case of INFERIOR WALL MI, 
there is a high probability that 
RIGHT VENTRICULAR MI isRIGHT VENTRICULAR MI is 
ALSO present ! ! !   .  .  .  .  .  .

IN EVERY CASE of 

INFERIOR WALL STEMI
You must first RULE OUT 
RIGHT VENTRICULAR MI
BEFORE giving any:

- NITROGLYCERIN
- Dieuretics

NITROGLYCERIN is a 
CLASS III  CONTRINDICATION 
in
RIGHT VENTRICULAR MI ! !* 

It  WILL precipitate 
PROFOUND HYPOTENSION !PROFOUND HYPOTENSION !

* A.H.A.  ACLS  2010 

So when you see 
INFERIOR  WALL  STEMI . . . . . 
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INFERIOR WALL STEMI --- summary:

75-80%  caused by RCA  OCCLUSION, think:  
- minimal LV Pump failure

Ri ht V t i l MI EXTREME iti it- Right Ventricular MI -- EXTREME sensitivity   
to NITRATES : 

10-15% caused by CIRCUMFLEX 
OCCLUSION, think: 
- PROFOUND PUMP FAILURE
- CARDIOGENIC SHOCK 
- PULMONARY EDEMA
- CARDIAC ARREST
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37 y/o male 

Chief Complaint: Lightheadedness,Chief Complaint:   Lightheadedness, 
Palpitations, Shortness of Breath

HPI:  Sudden onset of above symptoms 
approx. 1 hour agopp g

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 softskin.   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% 

-NOTE  IRREGULARITY  OF  RHYTHM  - (SUGGESTIVE  of  A-FIB)
-LOOK  FOR  DELTA  WAVES

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

CHARACTERISTICS  of   W-P-W with Afib & RVR:
- WIDE COMPLEX TACHYCARDIA
- IRREGULARLY IRREGULAR  R – R INTERVALS !!

NO  AV  NODAL  BLOCKERS  
( e.g.  ADENOSINE,   CALCIUM 
CHANNEL BLOCKERS)CHANNEL BLOCKERS)  
FOR   WIDE  COMPLEX  
TACHYCARDIAS  THAT  COULD
BE    ATRIAL  FIBRILLATION  with
P E i i ( W P W )Pre-Excitation  ( W-P-W )
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QT CORRECTION FORMULAS:

Bazett’s QTc=QT/ RR
Fredericia QTc=QT/(RR)1/3Fredericia QTc=QT/(RR)1/3
Framingham QTc=QT+0.154(1‐RR)
Rautaharju QTc=656/(1+HR/100)
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ECG Indicators of Long QT Syndrome: 

QTc 460ms or longer in females*
QTc 450ms or longer in males*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

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

You get dispatched to a grocery store 
for “seizures.”  

You find a 22 year old female alert 
and oriented to person, place and 
time.   Witnesses describe a brief 
grand-mal seizure, then woke up andgrand mal seizure, then woke up and 
was alert.    She has a history of 
seizures, and is on Cerebyx.  

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

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
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If patient has a PROLONGED Q-T INTERVAL, 
AVOID  DRUGS  THAT  LENGTHEN  THE  Q-T.
Such drugs include:
Amiodarone Ritalin-Amiodarone -Ritalin

-Procainamide -Benadryl
-Levaquin -Haloperidol
-Erythromycin -Thorazine
-Norpace -Propulcid-Norpace -Propulcid
-Tequin . . . . . AND MANY MORE . . . . . . . . 

www.torsades.org ,  & www.azcert.org
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When ECG Indicators of  Long QT Synrome are present:

• Obtain a thorough patient history, to rule out incidence of syncope 

and family history of sudden death/ near sudden death.and family  history of sudden death/ near sudden death.

• Evaluate patient’s meds list for meds that prolong the QT Interval.

• Rule out hypothermia

• Rule out CVA

• Evaluate the patient’s electrolyte levels, and 

• MONITOR PATIENT’S ECG FOR RUNS OF TORSADESMONITOR PATIENT S ECG FOR RUNS OF TORSADES

• Consider “expert consult” (electrophysiologist) to rule out LQTS

Q:  What is the ideal 
medication to treat 
T d ?Torsades?

A: Magnesium Sulfate, 1 –
2 grams over 5 – 60 g
minutes   (AHA  ACLS)   

HERNANDO COUNTY FIRE 
RESCUE PROTOCOL:

Torsades
Mag Sulphate (9.21)
2 gm IV over 10 minuntes
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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. 

ABSOLUTELY
NO DRUGSNO DRUGS

THAT 
PROLONG  

THETHE 
Q-T INTERVAL ! !  
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CHANGES 
ASSOCIATED
WITH
CELLULAR
PERFUSION  
INVOLVING
THE:

‐ QRS
i‐ J point

‐ ST Segment
‐ T wave

BOOK  PAGE:  70 
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ECG  EVALUATION  for  ACS:

STEP 1 EVALUATE WIDTH f QRSSTEP 1:  EVALUATE  WIDTH of  QRS

BOOK PAGE:  73

IF  THE  QRS  
IS  TOO  WIDE . . . . . . .

(   GREATER  THAN  120  ms  )   

.  .  .  .  IS  the QRS morphology:  

LEFT BUNDLE BRANCH BLOCK    
OR‐ OR   ‐

RIGHT BUNDLE BRANCH BLOCK
?????
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WIDE QRS
COMPLEXES
ALTER  THE
‐J POINTS
ST SEGMENTS‐ST SEGMENTS
‐T WAVES

Of the ECG . . . 

BOOK PAGE: 74

12 Lead ECG in ACS 2015 - COURSE HANDOUT

Wayne W Ruppert, CVT, CCCC, NREMT-P Cardiovascular Clinical Coordinator, Bayfront Health Dade City wayne.ruppert@bayfronthealth.com



1/22/2015

39

IF THE QRS COMPLEXES ON THE EKG 
ARE OF NORMAL WIDTH  (<120 ms) :

BOOK PAGE:  80

ALL  KINDS  of
WEIRD 
ST  SEGMENT  and
T  WAVE
VARIATIONS  . . . . 
ALL CAN SPELL
T‐R‐O‐U‐B‐L‐E.  

“IF IT’S NOT“IF IT’S NOT 
NORMAL,  it’s
ABNORMAL !

BOOK PAGE:  83
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ECG  COMPUTER  DOES  NOT  NOTICE  THE  CONVEX  J‐T  APEX  SEGMENTS  !  
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HYPERACUTE
T  WAVES

BOOK PAGE:  88
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Cath  Lab  findings:
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ECG CRITERIA for DIAGNOSIS of STEMI:  
(ST ELEVATION @ J POINT)

*LEADS V2 and V3:  
MALES AGE 40 and up 2 0 mmMALES AGE 40 and up ‐‐‐‐‐‐ 2.0 mm
(MALES LESS THAN 40‐‐‐‐‐‐‐ 2.5 mm)
FEMALES  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 1.5 mm

ALL OTHER LEADS: 1.0 mm or more, 

in TWO or more 

CONTIGUOUS LEADS 

* P. Rautaharju et al, “Standardization and Interpretation 

of the ECG,”   JACC 2009;(53)No.11:982‐991

ST  SEGMENT  ELEVATION:

3  COMMON  PATTERNS  of
ST  SEGMENT  ELEVATION
From   ACUTE  MI:

Reciprocal S‐T Segment Depression may or 
may not be present during AMI.   

The presence of S T Depression on an EKGThe presence of S‐T Depression on an EKG 
which exhibits significant S‐T elevation is a 
fairly reliable indicator that AMI is the 
diagnosis.  

However the lack of Reciprocal S‐T 
Depression DOES NOT rule out AMI.  
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HCFD  PROTOCOL – CARDIOGENIC 
SHOCK: 

Dopamine drip: (400 mg/250cc/D5W 
or premix bag)  start 5 mcg/kg/min and 
titrate to

achieve a blood pressure of 100 systolic. 
Max of 20 mcg/kg/minMax of 20 mcg/kg/min    
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[1] “Use of the Electrocardiogram in Acute Myocardial Infarction,” Zimetbaum, et al, NEJM 348:933-940

 THERE ARE TWO IMPORTANT CLUES that the patient’s BLOCKAGE is in the PROXIMAL LEFT ANTERIOR DESCENDING ARTERY:
1. When ST elevation is noted in leads I and aVL in cases of ANTERIOR WALL STEMI, it is a good indicator that the FIRST DIAGONAL
BRANCH is included in the zone of infarction.
• RECIPROCAL ST DEPRESSION in the INFERIOR LEADS (II, III, and/or aVF) is an indication that the LAD is blocked proximal to the FIRST 
DIAGONAL BRANCH.[1]
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PLUS:  EXTENSION  OF  THROMBUS  LOAD  INTO  THE
LEFT  MAIN  CORONARY  ARTERY . . . . 

WHO  SHOULD
GO  TO  THE
CATH  LAB
FIRST ?FIRST  ? 

And . . . .

WHAT WOULD 
YOU DO WITH
THE PATIENTTHE  PATIENT
WHO  DID  NOT
GO TO THE
CATH LAB ?
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ST ELEVATION in Lead AVR
With  STEMI . . . . . 
THINK  “LEFT MAIN CORONARY 
ARTERY OCCLUSION !”

PATIENT  A:  PATIENT  B:
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Despite the dismal mortality rate 
associated with STEMI from total 
LMCA l i thi ti tLMCA occlusion, this patient 
survived and was later 
discharged.  His EF is estimated 
at approximately 30%.   He 
received an ICD, and is currently 
stable.
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INFERIOR WALL MI:  

ALWAYS RULE OUTALWAYS RULE OUT

RIGHT VENTRICULAR MI

BEFORE
GIVING ANY NITRATES !!

12 Lead ECG in ACS 2015 - COURSE HANDOUT

Wayne W Ruppert, CVT, CCCC, NREMT-P Cardiovascular Clinical Coordinator, Bayfront Health Dade City wayne.ruppert@bayfronthealth.com



1/22/2015

52

12 Lead ECG in ACS 2015 - COURSE HANDOUT

Wayne W Ruppert, CVT, CCCC, NREMT-P Cardiovascular Clinical Coordinator, Bayfront Health Dade City wayne.ruppert@bayfronthealth.com



1/22/2015

53
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If this patient becomes 
HYPOTENSIVE . . . . .
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BRUGADA SYNDROME and  
Other Infarction Mimics
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TEST  QUESTION   # 32
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My top two reasons for giving everything in life the best I have to offer.
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