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Wayne Ruppert: 

 

-ACC Certified Cardiovascular Coordinator  

   (2013-Present)   

 

-ACC Conference Speaker   6 presentations 2016 & 2017 

 

-AHA ACLS Instructor   (1982 – Present ) 

 

-Interventional Cardiovascular and Electrophysiology  

   Technologist  (1996- 2013)   

 

-Paramedic (1980 – 1996 )  





Go to:   ECGtraining.org 

 

Then select:   “DOWNLOADS PDF” 

 

Then select . . . . 

 Download Physician’s Advanced    

 ACLS Course SRRMC 2018 



Objectives: 

 

- Review ESSENTIALS of ACLS   

- Provide review of review of relevant, critical 

cardiovascular issues in contemporary practice 

which fulfill ACC CPC and AF Accreditation 

Requirements 

- Provide ACLS Written and Practical Exams. 

 

 

Future: Provide up to 4  AMA Category 1 CMEs.     





If Initial Shock Not Successful: 

• Consider repositioning pads 
– Anterior / Posterior placement 

– Change polarity (reverse pad locations) 

• Increase energy (joules) 

• If monophasic current delivery used, try 
biphasic  

• Apply pressure to anterior pad  

• Administer meds to lower defibrillation 
threshold, then repeat defibrillation.     

      

 
 

















OR 

? 









COMMON   Rx  ! 





As per ACC/AHA Guidelines: 

 

- 2013 STEMI 

- 2014 NSTE-ACS 

 

Refrain from administering Oxygen to 

ACS / suspected ACS patients unless 

SAO2 <90 %,  or patient exhibits signs 

of hypoxemia or respiratory distress.    





























Post Emergency Cardioversion; 
Anticoagulation Strategy:  

• AF/AFL Duration <48 hours, but patient has high risk of 
stroke (CHA2DS2-VASc Stroke Risk Score 2 or more): 

• AF/AFL Duration 48 hours or more (all patients): 

     

    anticoagulation should be initiated as soon as 
possible and continued for at least 4 weeks after 
cardioversion unless contraindicated. 

  

      CLASS I,  LOE C 











Pay attention to “Wide  vs.  Narrow”  QRS Complexes . . .  



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) 

 

 



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%  

 

 



-NOTE  IRREGULARITY  OF  RHYTHM  -  (SUGGESTIVE  of  A-FIB) 

-LOOK  FOR  DELTA  WAVES 



-NOTE  IRREGULARITY  OF  RHYTHM  -  (SUGGESTIVE  of  A-FIB) 

-WIDE QRS – Consider Bypass Tract  (W-P-W) 

-DELTA  WAVES ?  (may or may not be visible).  



CHARACTERISTICS  of   W-P-W with Afib & RVR: 

- WIDE COMPLEX TACHYCARDIA 

- IRREGULARLY IRREGULAR  R – R INTERVALS !! 

NOTE: 

 

Delta Waves 

may not be 

discernable ! 





Afib/AFL:  Pt. Hemodynamically Stable: 

• Rate control strategy: 
– QRS Complexes Wide.  If Delta waves are present or 

if unable to rule out pre-excitation:    

    Administration of intravenous amiodarone, 
adenosine, digoxin (oral or intravenous), or 
nondihydropyridine calcium channel antagonists 
(oral or intravenous) in patients with Wolff-
Parkinson-White syndrome who have pre-excited AF 
is potentially harmful because these drugs accelerate 
the ventricular rate and are known to precipitate 
VENTRICULAR FIBRILLATION  

      Class III (harm),  LOE B 

Source:  2014 AHA/ACC/HRS Guideline 
for the Management of Patients With Atrial 
Fibrillation 

http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
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AF / AFL with Ventricular Rate >100 
Patient is Hemodynamically Stable 

• Rate control strategy 

– QRS Complexes Wide (>120ms).  If Delta waves 
are present or if unable to rule out pre-
excitation:    

    Intravenous procainamide or ibutilide (Corvert) 
to restore sinus rhythm or slow the ventricular 
rate is recommended for patients with pre-excited 
AF and rapid ventricular response who are not 
hemodynamically compromised . 

      Class I,  LOE C 



 



Case Progression . . . . 

• ED Physician ordered Diltiazem bolus and 
maintenance infusion. 

• Veteran ED RN expressed concern that rhythm 
could be Afib with Bypass Tract.   Physician 
became visibly angered and ordered RN to 
administer the Diltiazem as ordered.   

• During Diltiazem bolus, patient converted to 
Ventricular Fibrillation.    

• Post Defibrillation 12 Lead ECG revealed . . . .    





AHA ACLS Advocates TEAM CONCEPT: 

• Team Leader coordinates overall patient 
management.   

• Asking other Team Members for their ideas 
and suggestions is encouraged. 

• Consider suggestions with open mind, then 
implement or veto suggestion as indicated.  

• When orders are given, staff must repeat 
order back to team leader.  THIS IS CALLED:  
“CLOSED-LOOP COMMUNICATION.”   





 

-NEED  FOR  EMERGENT  TX  BASED  ON  VENTRICULAR  

RATE 

 

-OFTEN  OBSERVED  INTERMITTENTLY  WITH   A-FIB 

 

-IF  CARDIOVERSION  NEEDED,   CONSIDER  R/O  ATRIAL  

THROMBUS 





  



F  Management of A-Flutter:   

same considerations as A-Fib. 

 

  



F  For MORE INFO on the Mgmt. of Afib / AFL,   

 

CLICK HERE to download presentation “Initial Evaluation 

and Early Stabilization: Best Practices for the AF/AFL Pt.” 

http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/SCPC19thCongressAFIB.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/SCPC19thCongressAFIB.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/SCPC19thCongressAFIB.pdf




THOUGHTS  TO  CONSIDER   

FOR  MANAGEMENT  OF  VENTRICULAR  ECTOPY: 

 

 

1.  DOES  IT  POSE  AN  IMMEDIATE  THREAT  TO  THE     

PATIENT’S   WELL-BEING   (e.g.    R  on  T,    RUNS  OF  VT,  or   

EXCESSIVE  FREQUENCY) ? 

 

2.  DOES  IT  IMPAIR  THE  PATIENT’S  VENTRICULAR  

FUNCTION    (e.g.  -  Frequent RV  OUTFLOW  TRACT  PVCs). 

 

3.  ETIOLOGY ?    (AMI,  ISCHEMIA, etc) 

 

 

    IMMEDIATE  THERAPEUTIC  INTERVENTION: 

- PROCAINAMIDE  (BE AWARE OF QT INTERVAL) 

-AMIODARONE    (BE  AWARE  of  QT  INTERVAL – USE 

OF AMIODARONE MAY DELAY SUCCESSFUL EP 

STUDY FOR SEVERAL WEEKS !! ) 

-LIDOCAINE   













WIDE COMPLEX TACHYCARDIA . . . .  

IT COULD BE: 

 

- MONOPHASIC VT 

 

- SVT WITH BUNDLE BRANCH BLOCK  

 

- ANTEDROMIC RECIPROCATING BYPASS TRACT MEDIATED 

   TACHYCARDIA  (W-P-W).   









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

 a piece of Twisted Ribbon ! 





Patient Experiencing Runs of TdP: 

 
- DC  QT prolonging Meds IMMEDIATELY 

     (consider alternate therapy - pharmacy?) 

- Magnesium Sulfate 1-2 grams IV infused 

over 5-60 minutes 

- STAT 12 Lead ECG – Assess QT  / QTc 

interval,  Abnormal T and U waves . . . 

- Electrolytes with Serum Mag. 

 

 

 



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



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


CONSIDER ORDERING 12 Lead ECG (to 

asses QT/QTc) on “high risk” patients: 
- History / Fam history of: 

- LQTS 

- Brugada Syndrome 

- Sudden Death 

- Patients receiving two or more QT 

prolonging Meds 

- Patients with “syncope unknown etiology” 

 

 



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: 

 

 

 



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/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


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







 

Known ECG Indicators of Long QT Syndrome:  

 

QTc 460ms or longer in females* 
QTc 450ms or longer in males* 
T wave alterans 
U waves 100% size of the T wave** 
U waves merged with T waves 
U wave opposite polarity of T wave 
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 

** Medical literature citations reflect variation in the value for U wave amplitude as an indicator of 

      LQTS, ranging from 25 – 100% of the T wave amplitude.     

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



WHEN THE “QUICK PEEK” METHOD for QT INTERAL EVALUATION IS 

APPLIED TO THE ABOVE ECG, WHAT IS THE RESULT? 

Patient diagnosed with Epilepsy, Rx: Dilantin, Phenobarbitol, Cerebrex – 

All INEFFECTIVE at controlling grand mal seizures . . . .   



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


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 
 

 



PATIENT 1:   NORMAL 
 
PATIENT 2:   Genetic susceptibility; sensitivity to QT prolonging drugs: 

Click here for link to paper by Kannankeril et al (2010 
Pharmacological Reviews) that describes genetic susceptibility 
described above.   

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf


Medication induced LQTS  with TdP and Cardiac Arrest - Case Study:  56 year old male 



Medication induced LQTS  with TdP and Cardiac Arrest - Case Study:  56 year old male 

Run of Torsades de Pointes occurred during Cardiac Catheterization . . .  



Medication induced LQTS  with TdP and Cardiac Arrest - Case Study:  56 year old male 

Torsades de Pointes self-terminates just before aborted Defibrillation 



Medication induced LQTS  with TdP and Cardiac Arrest - Case Study:  56 year old male 



CLICK HERE to download “A SHORT Course in LONG QT Syndrome,” a 

focused  excerpt from:  

http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/aSHORTcourseINlongQT.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/aSHORTcourseINlongQT.pdf


  

15 year old male , suffered sudden cardiac arrest.  Successful out-of-hospital 

resuscitation with CPR / AED.  His ECG is shown below: 



 



ECG of 37 year old female who suffered syncopal episode while driving, crashed into 

a tree, resulting in minor soft tissue injuries. . . . .  













Trigger for Torsades de Pointes – ECTOPIC BEAT during 
The “ELECTRICAL GRADIENT” phase shown above.   





CLICK HERE to download 2017 ACC AHA 

HRS Guideline- Eval and Mgmt of Syncope 

https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8










VF  & 
 

Pulseless 

VT  
 

Algorithm 



CPR 

| 

IV / AIRWAY 

| 

EPI  1 mg 

|  



CPR 

| 

IV / AIRWAY 

| 

EPI  1 mg 

|  

If  QRS 

complexes 

have a 

PULSE 

then  apply 

PACEMAKER ! ! 



Every 

TWO 

MINUTES . . . 

 

- Do PULSE 

    CHECK / 

    ECG eval. 

 

- SWITCH 

CHEST 
Compressors 



CPR 

| 

IV / AIRWAY 

| 

EPI  1 mg  

 

AND  THEN  .  .  .  .  ? 





ECG Indicators of STEMI: 

 

“Abnormal ST Elevation in TWO or 

more CONTINGUOUS LEADS” . . .  



Abnormal ST Elevation Criteria:   ACC/AHA 2009 

“Standardization and Interpretation of the ECG, Part VI 

 Acute Ischemia and Infarction,”  Galen Wagner, et al  

Leads V2 & V3: 

 - Men < age 40:  up to  2.5 mm   (.25mv) 

 - Men 40 +:   up to 2.0 mm  (.20mv) 

 - Women (all):  up to  1.5 mm  (.15mv) 

 

All other Leads of 12 Lead ECG: 

 - All patients:  up to 1.0 mm ( .10mv)    

“Abnormal ST Elevation” . . .  



Not all STEMIs this obvious . . .   



EKGs  DON’T  
ALWAYS TELL  THE  
TRUTH. . .   

“When evaluating the ECG , there is always an 
undesirable degree of LACK OF SENSITIVITY 
(“false negatives”) and LACK OF SPECIFICITY 
(“false positives”).     



ECG Patterns associated with  
“EARLY PHASE MI:”   
 
• J-T  Apex abnormalities  
• Hyper-Acute T Waves 
• Dynamic ST-T Wave 

Changes on Serial ECGs 







ECG  COMPUTER  DOES  NOT  NOTICE  THE  CONVEX  J-T  APEX  SEGMENTS  !   





ECG Patterns associated with  
“EARLY PHASE MI:”   
 
• J-T  Apex abnormalities  
• Hyper-Acute T Waves 
• Dynamic ST-T Wave 

Changes on Serial ECGs 



HYPERACUTE 
T  WAVES 

BOOK PAGE:  88 



HYPERACUTE  T  Waves may indicate: 

• Early phase Acute MI 

• Transmural ischemia 
(usually seen in one 
region of the ECG) 

• Hyperkalemia (seen 
globally across ECG) 

• Hypertrophy 

 



Helpful Clue: Hyper-Acute T Waves 

• GLOBAL  Hyper-acute T Waves (in leads 
viewing multiple myocardial regions / arterial 
distributions)  favors HYPERKALEMIA 

 



 



Helpful Clue: Hyper-Acute T Waves 

• GLOBAL  Hyper-acute T Waves (in leads 
viewing multiple myocardial regions / arterial 
distributions)  favors HYPERKALEMIA 

 

• Hyper-acute T Wave noted in ONE ARTERIAL 
DISTRIBUTION ( Anterior / Lateral / Inferior ) 
favors TRANSMURAL ISCHEMIA / Early Phase 
Acute MI     







Cath  Lab  findings: 



ECG Patterns associated with  
“EARLY PHASE MI:”   
 
• J-T  Apex abnormalities  
• Hyper-Acute T Waves 
• Dynamic ST-T Wave 

Changes on Serial ECGs 





3. Dynmamic  ST-T Wave Changes in  

     Serial ECGs.     Recorded at SRRMC 

1st ECG                     2nd ECG              1st ECG                     2nd ECG              



   Acute  In-Stent 

  Thrombus 

  Proximal  LAD 



Wellen’s Syndrome Case Study 

• 33 y/o male 

• Chief complaint “sharp, pleuritic quality chest 
pain, intermittent, recent history lower 
respiratory infection with productive cough.”  

• ED physician attributed the ST elevation in 
precordial leads to “early repolarization,” due 
to patient age, gender, race (African American) 
and concave nature of ST-segments.  



Wellen’s Syndrome Case Study 



Wellen’s Syndrome Case Study 



DYNAMIC ST-T Wave Changes  
ARE PRESENT !! 

 

NOW 
is the time for the  

STAT CALL  
to the 

CARDIOLOGIST !!!!  



Wellen’s Syndrome Case Study 



Wellen’s Syndrome Case Study 



Wellen’s Syndrome Case Study 



Wellen’s Syndrome Case Study 



 





Classic “Wellen’s Syndrome:” 

• Characteristic T wave changes 
– Biphasic T waves 

– Inverted T waves 

• History of anginal chest pain 

• Normal or minimally elevated cardiac 
markers 

• ECG without Q waves, without significant 
ST-segment elevation, and with normal 
precordial R-wave progression 

 



Wellen’s Syndrome ETIOLOGY: 

• Critical Lesion, Proximal LAD 

• Coronary Artery Vasospasm  

• Cocaine use (vasospasm) 

• Increased myocardial oxygen demand 

• Generalized Hypoxia / anemia / low 
H&H 

 

 

 

 



Wellen’s Syndrome EPIDEMIOLOGY & 
PROGNOSIS: 

• Present in 14-18% of patients admitted with 
unstable angina 

• 75% patients not treated developed 
extensive Anterior MI within 3 weeks.   

• Median Average time from presentation to 
Acute Myocardial Infarction – 8 days 
 

Sources:  H Wellens et. Al,  Am Heart J 1982; 
v103(4) 730-736 

 
 

http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract


 CLICK HERE to download complete ACC 20th Congress 

  12 Lead ECG Serial ECG Workshop 

http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
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http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf


QUESTIONS ? ? ?  


