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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: 

• Current ACC/AHA Guidelines and 
Recommendations 

• Multiple additional recent Evidence-Based 
Publications 

• ECGs from case files of the author, Wayne 
Ruppert 

• Graphic art / images from published 
textbooks authored by Wayne Ruppert 



Observation Medicine ECG Workshop 
Version 1 - Today 

• Acute Coronary Syndrome  

 



Observation Medicine ECG Workshop 
Version 2 - Future 

• Acute Coronary Syndrome 

• Atrial Fibrillation 

• Heart Failure  

• QT syndrome abnormalities 

 

 



• Wayne Ruppert, Cardiovascular Coordinator  
Bayfront Health Dade City,  Dade City, Florida  
Community Health Systems 

 



Wayne Ruppert  bio: 

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

 Interventional Cardiovascular / Electrophysiology 
Technologist, 1995-Present. 

 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    

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 
“Downloads PDF” then select download(s) desired: 

 

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 
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.   

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 
“the next level” of education for health care 
providers who are already proficient in basic 
single-lead ECG rhythm strip interpretation.  



Objectives (Part 2):  

• Evaluation of the ECG for ACS 

–  Wide QRS Complexes (R & LBBB patterns)  

–  Normal Duration QRS Complexes   

• Serial ECG Timing Strategies  

• Indicators of Evolving Ischemia / STEMI  

– With Case Studies 

• Review practice ECGs 

• Discuss future “Observation Medicine ECG 
Proficiency Exam” 



Evaluating the ECG for ACS: 
 

A TWO-STEP process: 
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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 – evaluate QRS width: 

• QRS is ABNORMALLY WIDE (>120 ms),  

– indicates DEPOLARIZATION ABNORMALITY 
(e.g. “bundle branch block, Wolff-
Parkinson-White Syndrome, etc).  



STEP 1 – evaluate QRS width: 

• QRS is ABNORMALLY WIDE (>120 ms),  

– indicates DEPOLARIZATION ABNORMALITY 
(e.g. “bundle branch block, Wolff-
Parkinson-White Syndrome, etc).  

– DEPOLARIZATION 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 

• Determine RIGHT vs. LEFT Bundle 
Branch Block Pattern 



Simple “Turn Signal Method” . . .  

 



“Terminal Phase of QRS Method”. . .  

 

















Wide QRS present: 
(QRSd > 120ms) 

• When  RIGHT Bundle Branch Block 
pattern is present:   

– Precordial Leads typically demonstrate  ST 
Depression and T wave Inversion  





Wide QRS present: 
(QRSd > 120ms) 

• When  RIGHT Bundle Branch Block 
pattern is present:   

– Precordial Leads typically demonstrate  ST 
Depression and T wave Inversion  

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









Wide QRS present: 
(QRSd > 120ms) 

• When  LBBB QRS pattern is present: 



• When  LBBB QRS pattern is present:  

– ST-Segment Elevation is typically noted in 
Precordial Leads 
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• When  LBBB QRS pattern is present:   

– ST-Segment Elevation is typically noted in 
Precordial Leads 

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

Wide QRS present: 
(QRSd > 120ms) 



• When  LBBB QRS pattern is present:   

– ST-Segment Elevation is typically noted in 
Precordial Leads 

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

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

Wide QRS present: 
(QRSd > 120ms) 



• ST 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


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

• ST 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:   

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

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

• ST 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:   

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

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

• ST Segment Changes as compared with those 
of older ECGs with LBBB 

• Convex ST Segment 

 

2013 ACC/AHA  Guideline for Management of STEMI 

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








“Electrocardiographic Diagnosis of Evolving Acute 
Myocardial Infarction in the Presence of Left 
Bundle-Branch Block”  Birnbaum et al, N Engl J Med 
1996; 334:481-487 

http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801
http://www.nejm.org/doi/full/10.1056/nejm199602223340801


Be advised that in patients with 
 

Left Bundle Branch Block 
Combined with 

Ventricular Hypertrophy, 
 
The J Point elevation can exceed 0.5 mv  
(5mm) above the iso-electric line in patients 
without ACS.    
 









Evaluating the ECG for ACS: 

 



  Patients with Normal Width QRS  

(QRSd < 120ms)   

Evaluating the ECG for ACS: 



Defining NORMAL – QRS <120ms:  

 



When  QRS  duration  is  NORMAL  ( < 120 ms ): 





. . .the “flat line” between ECG complexes, 
when there is no detectable electrical 

activity . . . 



The Isoelectric Line -  
it’s not always isoelectric ! 

 



 



Use the P-Q junction as a reference 
point for measuring the J Point and 

ST-Segment when “iso-electric line is   

not  
iso-electric !  



Defining NORMAL:  





 













Normal Variants: 
T Wave Inversion 





When  QRS  duration  is  NORMAL  ( < 120 ms ): 



ECG Indicators  
of ACS  

in Patients with  
Normal Width  QRS Complexes 

(QRS duration < 120 ms)  



Multiple patterns of  
ABNORMAL: 
- J Point 
- ST-Segment 
- T Wave 
configurations may indicate  
ACS.   
 
Remember,  “IF IT’S NOT  

NORMAL,  it’s 

ABNORMAL !” 

BOOK PAGE:  83 







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

Changes on Serial ECGs 







WHEN EVALUATING   
for   
ST  SEGMENT  
 ELEVATION . . . . . . . . . . . . .    

From:   
AMERICAN HEART ASSOCIATION   
ACLS  2005  REVISIONS 









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









J-T Apex Abnormality – Case 2: 
44 y/o male with substernal CP x 30 min . . .  

A special “thanks!”  to  Chelsie Carter, RN, BSN,  
Cardiovascular Coordinator Mountainview Regional 
Medical Center, Las Cruces, New Mexico 



Flattening of J-T Apex segment . . . .  



ST-Segment Depression,  Inferior Leads 
II, III and AVF.     

 

Consistent with “Reciprocal ST Depression” 
from STEMI (on opposite side of myocardium) 



Proximal Total Occlusion of LAD Artery 



Post-PCI / Stent, Proximal LAD lesion, 44 y/o male: 





T waves should not be HYPERACUTE 

 



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 

 



HYPERACUTE 
T  WAVES 

BOOK PAGE:  88 



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: 



Dynamic ST-T Wave Changes: 

• Other than HEART RATE related variations 

(which affect intervals),  J Points,  ST-
Segments and T Waves SHOULD NOT 
CHANGE. 



Dynamic ST-T Wave Changes: 

• Other than HEART RATE related variations 

(which affect intervals),  J Points,  ST-
Segments and T Waves SHOULD NOT 
CHANGE. 

• When changes to  J Points, ST-Segments 
and/or T waves are NOTED,  consider 
EVOLVING MYOCARDIAL ISCHEMIA and/or 
EARLY PHASE MI, until proven otherwise.   



46 year old male 

• Exertional dyspnea  X “several weeks” 

• Intermittent chest pressure  X  last 3 hours.  
Currently pain free.    



46 year old male:  ECG 1 

• Chest pressure has returned,  “5” on 1-10 
scale.   2nd ECG obtained due to “change in 
symptoms”:  



 



 



ST-Segment Depression 

7:59 am    8:08 am 



Cath Lab Angiography:  

 



 



 





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


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 



Additional Resources: 

• Wellen’s Syndrome, NEJM case study 

http://www.nejm.org/doi/full/10.1056/NEJMicm1400946




Abnormal ST Elevation Criteria:   ACC/AHA 2009 “Standardization 
and Interpretation of the ECG, Part VI 
 Acute Ischemia and Infarction,”  Galen Wagner, et al  

http://www.onlinejacc.org/content/accj/53/11/1003.full.pdf
http://www.onlinejacc.org/content/accj/53/11/1003.full.pdf
http://www.onlinejacc.org/content/accj/53/11/1003.full.pdf
http://www.onlinejacc.org/content/accj/53/11/1003.full.pdf
http://www.onlinejacc.org/content/accj/53/11/1003.full.pdf


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 STEMI.    
 
 



Reciprocal S-T Segment Depression may or 
may not be present during STEMI.    
 
The presence of S-T Depression on an EKG 
which exhibits significant S-T elevation is a 
fairly reliable indicator that STEMI is the 
diagnosis.   
 



Reciprocal S-T Segment Depression may or 
may not be present during STEMI.    
 
The presence of S-T Depression on an EKG 
which exhibits significant S-T elevation is a 
fairly reliable indicator that STEMI is the 
diagnosis.   
 
However the lack of Reciprocal S-T 
Depression DOES NOT rule out STEMI.   





STEMI 
• Correlation of ECG Leads with Coronary 

Arterial Anatomy and the STRUCTURES 
SERVED by the OCCLUDED ARTERY . . . .  



STEMI 
• Correlation of ECG Leads with Coronary 

Arterial Anatomy and the STRUCTURES 
SERVED by the OCCLUDED ARTERY . . . .  

    . . . . . Will serve as a “crystal ball,” allowing 
you to ANTICIPATE complications of STEMI . . . .  



STEMI 
• Correlation of ECG Leads with Coronary 

Arterial Anatomy and the STRUCTURES 
SERVED by the OCCLUDED ARTERY . . . .  

    . . . . . Will serve as a “crystal ball,” allowing 
you to ANTICIPATE complications of STEMI . . . . 
. . . . . . BEFORE they occur !!  



“an  INVALUABLE   ASSET  for ALL MEDICAL 

PROFESSIONALS who  

provide direct care to STEMI patients !” 





3  STEMI  Case Studies, 
excerpts from “12 Lead 
ECG Interpretation in ACS 
with Case Studies from 
the Cardiac Cath Lab.”   

http://www.ecgtraining.org/id1.html
http://www.ecgtraining.org/id1.html
http://www.ecgtraining.org/id1.html
http://www.ecgtraining.org/id1.html








Note:  There is NO Reciprocal ST 
Depression on this  STEMI  ECG !    
 















ANTICIPATED COMPLICATIONS of ANTERIOR-SEPTAL WALL STEMI 
&  POSSIBLE INDICATED INTERVENTIONS: 

- CARDIAC ARREST BCLS / ACLS 

- CARDIAC DYSRHYTHMIAS  (VT / VF)  ACLS   (antiarrhythmics) 

- PUMP FAILURE with  
  CARDIOGENIC SHOCK 

INOTROPE   THERAPY: 
-DOPAMINE / DOBUTAMINE / 

LEVOPHED  
- INTRA-AORTIC BALLOON PUMP 
(use caution with fluid challenges 

due to PULMONARY EDEMA) 

- PULMONARY EDEMA 
  

- CPAP 
- ET INTUBATION  
(use caution with dieuretics due to 

pump failure and hypotension)   

- 3rd DEGREE HEART BLOCK - NOT  
  RESPONSIVE TO ATROPINE 

TRANSCUTANEOUS or  

TRANSVENOUS PACING  











- Reciprocal ST Depression is 
NOW PRESENT 

- Additional ST Elevation is 
present in Leads I, AVL 



 

 





ANTICIPATED COMPLICATIONS of ANTERIOR-SEPTAL WALL STEMI 
&  POSSIBLE INDICATED INTERVENTIONS: 

- CARDIAC ARREST BCLS / ACLS 

- CARDIAC DYSRHYTHMIAS  (VT / VF)  ACLS   (antiarrhythmics) 

- PUMP FAILURE with  
  CARDIOGENIC SHOCK 

INOTROPE   THERAPY: 
-DOPAMINE / DOBUTAMINE / 

LEVOPHED  
- INTRA-AORTIC BALLOON PUMP 
(use caution with fluid challenges 

due to PULMONARY EDEMA) 

- PULMONARY EDEMA 
  

- CPAP 
- ET INTUBATION  
(use caution with dieuretics due to 

pump failure and hypotension)   

- 3rd DEGREE HEART BLOCK - NOT  
  RESPONSIVE TO ATROPINE 

TRANSCUTANEOUS or  

TRANSVENOUS PACING  

















ANTICIPATED COMPLICATIONS of INFERIOR  WALL STEMI secondary to  
RCA Occlusion &  POSSIBLE INDICATED INTERVENTIONS: 

- CARDIAC ARREST BCLS / ACLS 
- CARDIAC DYSRHYTHMIAS  (VT / VF)  ACLS   (antiarrhythmics) 
- SINUS BRADYCARDIA ATROPINE 0.5mg,  REPEAT as needed UP TO 3mg.  

(follow ACLS and/or UNIT protocols) 
- HEART BLOCKS   (1st, 2nd & 3rd Degree HB)  ATROPINE 0.5mg,  REPEAT as needed UP TO 3mg, 

Transcutaneous Pacing, (follow ACLS and/or UNIT 

protocols) 
- RIGHT VENTRICULAR MYOCARDIAL  
   INFARCTION  
  

- The standard 12 Lead ECG does NOT view  
   the Right Ventricle. 
- You must do a RIGHT-SIDED ECG to see if RV  
   MI is present.   
- Do NOT give any Inferior Wall STEMI patient    
  NITRATES or DIURETICS until RV MI has   
   been RULED OUT. 
  
 

- POSTERIOR WALL INFARCTION 
  
  

- POSTERIOR WALL MI  presents on the 12  
   Lead ECG as ST DEPRESSION in Leads V1 - 
   V3.    
- POSTERIOR WALL MI is NOT PRESENT 
   ON THIS ECG. 













ANTICIPATED COMPLICATIONS of INFERIOR - RIGHT VENRICULAR WALL STEMI 

secondary to PROXIMAL RCA  Occlusion  
&  POSSIBLE INDICATED INTERVENTIONS: 

- CARDIAC ARREST BCLS / ACLS 

- CARDIAC DYSRHYTHMIAS  (VT / VF)  ACLS   (antiarrhythmics) 

- SINUS BRADYCARDIA ATROPINE 0.5mg,  REPEAT as needed UP TO 3mg.  

(follow ACLS and/or UNIT protocols) 

- HEART BLOCKS   (1st, 2nd & 3rd Degree HB)  ATROPINE 0.5mg,  REPEAT as needed UP TO 3mg, 

Transcutaneous Pacing, (follow ACLS and/or UNIT 

protocols) 

- RIGHT VENTRICULAR MYOCARDIAL  
   INFARCTION  
  

-  NITRATES and  DIURETICS are CONTRA- 
   INDICATED.   
- TREAT HYPOTENSION  WITH  FLUIDS.  (It is  
   Not uncommon to give 500-2000ml of  
   NORMAL SALINE to stabilize BP. 

- POSTERIOR WALL INFARCTION 
  
  

- POSTERIOR WALL MI  presents on the 12  
   Lead ECG as ST DEPRESSION in Leads V1 - 
   V3.    
- POSTERIOR WALL MI is NOT PRESENT 
   ON THIS ECG. 



If this patient becomes 

HYPOTENSIVE . . . . . 







STEMI Assistant:   an Emergency Crash 

Cart Interactive Reference Manual  -  free Download 

STEMI Assistant – Information Video 

http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIassistant.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIassistant.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIassistant.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIassistant.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIassistant.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIassistant.pdf
https://www.youtube.com/watch?v=aUlQh7lNSBs
https://www.youtube.com/watch?v=aUlQh7lNSBs
https://www.youtube.com/watch?v=aUlQh7lNSBs
https://www.youtube.com/watch?v=aUlQh7lNSBs


[1] “Use of the Electrocardiogram in Acute Myocardial  

Infarction,”    Zimetbaum, et al, NEJM 348:933-940 

Helpful  STEMI  ECG  Resources 

Abnormal ST Elevation Criteria:   ACC/AHA 2009 

“Standardization and Interpretation of the ECG, Part VI 

 Acute Ischemia and Infarction,”  Galen Wagner, et al  

ECG in STEMI – excellent powerpoint – quick 

reference, in-depth material 

http://www.nejm.org/doi/full/10.1056/NEJMra022700
http://www.nejm.org/doi/full/10.1056/NEJMra022700
http://www.nejm.org/doi/full/10.1056/NEJMra022700
http://www.nejm.org/doi/full/10.1056/NEJMra022700
http://www.nejm.org/doi/full/10.1056/NEJMra022700
http://www.nejm.org/doi/full/10.1056/NEJMra022700
http://www.onlinejacc.org/content/accj/53/11/1003.full.pdf
http://www.onlinejacc.org/content/accj/53/11/1003.full.pdf
http://www.onlinejacc.org/content/accj/53/11/1003.full.pdf
http://www.onlinejacc.org/content/accj/53/11/1003.full.pdf
http://www.onlinejacc.org/content/accj/53/11/1003.full.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@mwa/documents/downloadable/ucm_467056.pdf


Helpful  STEMI  ECG  Resources 

Download Non-ED STEMI Protocol - example 

Download  STEMI Alert ED Physicians Order Set  

http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ProtocolSTEMInonEDpt.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ProtocolSTEMInonEDpt.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ProtocolSTEMInonEDpt.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ProtocolSTEMInonEDpt.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ProtocolSTEMInonEDpt.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ProtocolSTEMInonEDpt.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/STEMIalertEDphysiciansORDERS.pdf




Correlation of Leads with ST Elevation and Cardiac Structures at Risk, 
based on STEMI in patients with Common Coronary Arterial Anatomy 



EVOLVING  STEMI: 
-ST SEGMENTS DROP 
-Q WAVES FORM 
-R WAVE PROGRESSION CHANGES    
  IN  PRECORDIAL  
  LEADS.   



R wave amplitude (size) gradually 
increases from V1 through V6 . . . . 

The NORMAL ECG 



In V3 or V4, the QRS complex becomes 
Biphasic. 

The NORMAL ECG 



Anterior Wall necrosis  (“old MI”)  is a 
common cause of “Poor R Wave Progression”. 

“Poor  R Wave  Progression” . . . .  





ACUTE  ANTERIOR  WALL 

STEMI 



EVOLVING  ANTERIOR   

WALL  STEMI 



FULLY  EVOLVED  ANTERIOR   

WALL  MI 





 



Some less common, less reliable 
possible indicators of ACS:   



1. ECG abnormality(ies)?  
2. Possible diagnosis?   
3. Action / Intervention?   

Let’s review . . . .  



1. ECG abnormality(ies)? ST Elevation Leads I, AVR AVL, V1, 
V2, V3, V4, V5 & V6.   ST Depression II, III and AVF 
2. Possible diagnosis? Acute Anterolateral Wall STEMI 
secondary to Left Main Coronary Artery occlusion (widow-
maker MI).   
3. Action / Intervention? STAT CATH LAB vs STAT 
Thrombolytics.  Prepare to manage Cardiac Arrest   



1. ECG abnormality(ies)?  
2. Possible diagnosis?   
3. Action / Intervention?   



1. ECG abnormality(ies)?  ST Depression V1-V4 
2. Possible diagnosis?   Anterior ischemia vs. Posterior wall 
STEMI 
3. Action / Intervention?  Posterior ECG (V7-V9) 



1. ECG abnormality(ies)?  
2. Possible diagnosis?   
3. Action / Intervention?   



 

1. ECG abnormality(ies)?  ST Elevation, Leads II,III & AVF 
2. Possible diagnosis?   Inferior Wall STEMI 
3. Action / Intervention?  1. Do R-sided ECG, prepare to 
manage symptomatic bradycardia/heart blocks, cardiac 
arrest, STAT cath lab visit !   



What leads show signs of possible ACS? 



12 Lead ECG 
shows ISCHEMIC CHANGES Lateral Wall: 



 

1. ECG abnormality(ies)?  
2. Possible diagnosis?   
3. Action / Intervention?   



 

1. ECG abnormality(ies)?  ST Elevation Lead AVR, Global ST 
Depression (I, II, III, AVL, AVF, V2, V3, V4, V5, V6)  
2. Possible diagnosis? possible LMCA or 3x vessel disease.     
3. Action / Intervention?  Troponins, Continuous ST 
monitoring, cath lab visit STAT or ASAP (based on sympt.) 



1. ECG abnormality(ies)?  
2. Possible diagnosis?   
3. Action / Intervention?   



1. ECG abnormality(ies)? Inferior (II, III, AVF) ST Depr 
(ischemia?), I & AVL T wave inversion, V5 ST Depr  
2. Possible diagnosis? Inferior / Lateral ischemia  
3. Action / Intervention?  Serial ECGs / Troponins, 
additional diagnostic testing, cath lab  



Once an appropriate testing method is 
developed to validate ECG interpretation 
competency, it may be possible that this 
course, or others that are similar, can be 

a route to credential nurses to 
“interpret” Serial ECGs.  



End of Current Program 
Version 1 

 
Version 2  

under construction 
 
 



Your thoughts, ideas, comments 
and feedback are welcome . . .  
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