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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 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 Ŝǘ ŀƭΣ άStandardization and Interpretation  

         of the ECGΣέ   W!// нллфΤόроύbƻΦммΥфун-991 

 



STEMI Criteria for 18 Lead ECGs: 

Right-Sided Chest Leads 

(V3R ς V6R):   0.5  mm 

 

Posterior Chest Leads  

(V7 ς V9):   0.5  mm 

 * P. Rautaharju Ŝǘ ŀƭΣ άStandardization and Interpretation  

         of the ECGΣέ   W!// нллфΤόроύbƻΦммΥфун-991 



STEMI Criteria for 18 Lead ECGs: 

Right-Sided Chest Leads 

(V3R ς V6R):   ___ mm 

 

Posterior Chest Leads  

(V7 ς V9):   ___ mm 

 * P. Rautaharju Ŝǘ ŀƭΣ άStandardization and Interpretation  

         of the ECGΣέ   W!// нллфΤόроύbƻΦммΥфун-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 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.   







STEMI  CASE  
 STUDIES 



STEMI  Case Studies, 
ŜȄŎŜǊǇǘǎ ŦǊƻƳ ά12 Lead 
ECG Interpretation in ACS 
with Case Studies from 
the Cardiac Cath LabΦέ   

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
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X








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  















CASE PROGRESSION: As the patient was being prepared for transport to 

the Cardiac Cath Lab, she experienced an episode of Ventricular Fibrillation.   





















The difference between the current and 
previous ANTERIOR WALL STEMI case 
studies is that in THIS case study, 
RECIPROCAL ST DEPRESSION is present 
in the Inferior Leads, II, III and AVF.  
 
In the PREVIOUS case study, there was 
NO RECIPROCAL ST DEPRESSION.  
 
Here is the reason . . . . . .  
  



When Reciprocal S-T Segment Depression  
is noted on the 12 Lead ECG during STEMI,  
it is a fairly reliable indicator that the lesion 
is located in the PROXIMAL aspect of the 
affected CORONARY ARTERY.      
 



When Reciprocal S-T Segment Depression  
is noted on the 12 Lead ECG during STEMI,  
it is a fairly reliable indicator that the lesion 
is located in the PROXIMAL aspect of the 
affected CORONARY ARTERY.      
 
In general terms, when the lesion is located 
more proximally, the zone of infarction is 
more extensive, and the complications 
(pump failure, cardiogenic shock) are often 
more profound.    





- Reciprocal ST Depression is 
NOW PRESENT 

- Additional ST Elevation is 
present in Leads I, AVL 
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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  



WHILE AWAITING THE CATH TEAM,  THE 

PATIENT BEGAN  VOMITING.   SKIN  BECAME  ASHEN  &  

DIAPHORETIC.   REPEAT  BP =  50/30.     

-WHAT THERAPEUTIC  INTERVENTIONS  SHOULD BE  

  IMPLMENTED  AT  THIS  POINT ?  

  

 







WHO  SHOULD 

GO  TO  THE 

CATH  LAB 

FIRST  ?  

 

 

And . . . . 

 

 

WHAT WOULD  

YOU DO WITH 

THE  PATIENT 

WHO  DID  NOT 

GO TO THE 

CATH LAB ? 





PATIENT  A:   PATIENT  B: 







Despite the dismal mortality rate 
associated with STEMI from total 
LMCA occlusion, this patient 
survived and was later 
discharged.  His EF is estimated 
at approximately 30%.   He 
received an ICD, and is currently 
stable. 



















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. 











RV MI STEMI Criteria: 

ÅST Elevation of 0.5mm (0.5mv) or more in 
Leads V3R, V4R, V5R or V6R 



RV MI STEMI Criteria: 

ÅST Elevation of __ mm (0.5mv) or more in 
Leads V3R, V4R, V5R or V6R 





IN EVERY CASE of  
 

INFERIOR WALL STEMI  
 

You must first RULE OUT  

RIGHT VENTRICULAR MI 
BEFORE  giving any: 

 

- NITROGLYCERIN 

- Diuretics  



Nitroglycerin  &  Diuretics  

are 

CLASS III  CONTRINDICATED 

in  

RIGHT VENTRICULAR MI ! !*   

 

They precipitate SEVERE 

HYPOTENSION 
 

* A.H.A.  ACLS  2010 / 2015   





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 . . . . . 

















Both patients will present with INFERIOR WALL STEMI  (ST elevation leads II, III and AVF): 

Occlusion of DOMINANT Circumflex typically 
presents with more: 
- ST Depression Leads V1 ς V3 (Posterior MI) 
- ST Elevation Leads V5, V6 (Lateral MI) 

 

Occlusion of DOMINANT RCA typically 
presents with VERY LITTLE or NO: 
- ST Depression Leads V1-V3 
- ST Elevation Leads V5, V6   

Usually NO Cardiogenic Shock, good BP 
OFTEN has Right Ventricular MI 

Usually has PROFOUND Cardiogenic Shock 
ALMOST NEVER has Right Ventricular MI 
 







ñNOWHEREò, NEW MEXICO,  1994 



Case Study- January 2019 

Åтф ȅκƻ ŦŜƳŀƭŜ ŎƻƳǇƭŀƛƴƛƴƎ ƻŦ ά[ ŀǊƳ ǇŀƛƴΣ ŀƴŘ 
ƳƛƴƛƳŀƭ ŎƘŜǎǘ Ǉŀƛƴέ 

ÅEMS 12 Lead ECGs show ST Depression in 
Anterior Leads V1-V4.  There is NO ST 
9ƭŜǾŀǘƛƻƴΧΧ 



 



Initial Exam in ED 

ÅUpon arrival in ED, 12 Lead ECG confirmed 
EMS findings:  ST Depression in Leads V1-V4.   



 



Causes of ST Depression V1-V4 

ÅAnterior Wall ischemia 

ÅAnterior Wall NSTEMI  (partial wall thickness 
myocardial infarction) 

ÅPosterior Wall STEMI 



tƻǎǘŜǊƛƻǊ ²ŀƭƭ {¢9aLΧΦ 

ÅDoes not show ST elevation on standard 12 
lead ECG because NONE of the 12 leads view 
ǘƘŜ tƻǎǘŜǊƛƻǊ ²ŀƭƭ ŘƛǊŜŎǘƭȅΧΦ 



tƻǎǘŜǊƛƻǊ ²ŀƭƭ {¢9aLΧΦ 

ÅOften shows NO ST Elevation on the standard 
12 Lead ECG. 

Å²ƛƭƭ ǎƘƻǿ ǳǇ ƻƴ ǎǘŀƴŘŀǊŘ мн [ŜŀŘ 9/D ŀǎ ά{¢ 
5ŜǇǊŜǎǎƛƻƴέ όwŜŎƛǇǊƻŎŀƭύ ƛƴ [ŜŀŘǎ ±м-V3 
(sometimes V4-V6, too).   

 



V1-V3 see the Posterior Wall ONLY through 
RECIPROCAL changes (ST Depression) 

 



 



tƻǎǘŜǊƛƻǊ ²ŀƭƭ {¢9aLΧΦ 

ÅTo see  ST Elevation from a Posterior Wall 
STEMI, you must place ECG leads on the 
ǇŀǘƛŜƴǘΩǎ ōŀŎƪΧ 





/ƻƴǘƛƴǳŜŘ 9ȄŀƳ ƛƴ ǘƘŜ 95ΧΦ 

ÅUpon noting ST Depression in Anterior Leads 
V1-V4, ED Paramedic Gary Polizzi place three 
ƭŜŀŘǎ ƻƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ōŀŎƪΦ    DŀǊȅ ǳǎŜŘ ǘƘŜ 
lead wires for V4, V5 and V6, with placement 
as shown here: 

Å¢ƘŜ άtƻǎǘŜǊƛƻǊ [ŜŀŘ 

    9/Dέ ƛǎ ǎŜŜƴ ƻƴ ǘƘŜ 

    ƴŜȄǘ ǎƭƛŘŜΧΧ 



Posterior STEMI Criteria: 

ÅST Elevation of 0.5mm (0.5mv) or more in 
Leads V7, V8 and/or V9 



Posterior STEMI Criteria: 

ÅST Elevation of __ mm (0.5mv) or more in 
Leads V7, V8 and/or V9 



 



STEMI Alert ! 

¦Ǉƻƴ ǎŜŜƛƴƎ ά{ƛƎƴƛŦƛŎŀƴǘ {¢ 9ƭŜǾŀǘƛƻƴ ƛƴ ¢²h ƻǊ 
more CONTIGUOUS LEADS, the ED physician 
ŘƛŀƎƴƻǎŜŘ άtƻǎǘŜǊƛƻǊ ²ŀƭƭ {¢9aLΣέ ŀ {¢9aL !ƭŜǊǘ 
was issued, and the patient was taken 
immediately to the cardiac cath lab, where the 
ŦƻƭƭƻǿƛƴƎ ƛƳŀƎŜǎ ǿŜǊŜ ƻōǘŀƛƴŜŘΧΧΦ 



 


