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Part 2:  Acute Coronary Syndrome 



¸ƻǳǊ ǇŀǘƛŜƴǘ ŀǊǊƛǾŜǎΧΦΦ 

 



Initial Assessment: 

ÅABCs  (rule out ς or treat ς cardiac arrest) 

ÅSHOCK Assessment  







 FAIL  the  SHOCK  SURVEY ? 
 

 F   RAPIDLY  FIND   AND  TREAT   

  THE  ROOT  CAUSE . . .   WORK  TO  
RAPIDLY  IDENTIFY            THE  CAUSE  
OF  SHOCK. 

 
 



 



ACLS criteria for Oxygen: 

Å{!hн ƭŜǎǎ ǘƘŀƴ фл   ΧΦ !ƴŘκ ƻǊ ΧΦΦ 

ÅSigns of Hypoxia (shock) are present. 

 

Some agency protocols are more aggressive 
about when O2 is given 



If the patient has TWO or more of the 
following, ACS should be RULED OUT: 

ÅACS Symptoms 

ÅRisk Factors for Heart Disease (3 or more, or 
KNOWN history of heart disease) 

ÅECG abnormalities (ST- T wave changes) 

ÅCardiac Markers (Troponin) elevated.     



If the patient has TWO or more of the 
following, ACS should be RULED OUT: 

Å____________ 

Å__________ for Heart Disease (3 or more, or 
KNOWN history of heart disease) 

Å_______________ (ST- T wave changes) 

Å_____________ (Troponin) elevated.     





CHIEF  COMPLAINT 

KEY  WORDS: 
 
ά/I9{¢Υ   t!Lb κ I9!±Lb9{{ κ tw9{{¦w9κ 
C¦bb¸ C99[LbD LbΣέ  ŜǘŎΦ 
 
SHORTNESS  BREATH  
 
DIZZINESS / LIGHTHEADEDNESS 
 
ETC.  ETC.  ETC. 





ά/ƭŀǎǎƛŎέ ŎŀǊŘƛŀŎ ŎƘŜǎǘ ǇŀƛƴΥ 

ÅLocation:  Substernal    

ÅDull or Pressure-like in nature 

ÅDoes not change with deep inspiration  



ά/ƭŀǎǎƛŎέ ŎŀǊŘƛŀŎ ŎƘŜǎǘ ǇŀƛƴΥ 

ÅLocation:  _________    

Å___ or __________ in nature 

ÅDoes not change with ______________  





BEWARE  of  the patient with  

ñINTERMITTENT  CHEST  PAINò . . . .    M 



ATYPICAL SYMPTOMS of ACS 

 

  

             ? ? ?  
 

 

 

 
 



BOOK  PAGE:  70  







Physical Exam ς Clues of MI: 

ÅSkin may be PALE, CLAMMY 

ÅSWEATING !  (Diaphoresis) 

ÅClutching /Rubbing chest 

ÅBP can be high, normal or low  

Å!ƴȄƛŜǘȅ κ άƭƻƻƪ ƻŦ ƛƳǇŜƴŘƛƴƎ ŘƻƻƳΦέ   







Risk Factors for Heart Disease: 

hƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƎŜǘǎ ŀ άŎƘŜŎƪƳŀǊƪέ ƛƴ ǘƘŜ 
box for Risk Factors:  
 

ÅKNOWN HISTORY of cardiovascular disease 

--or-- 

Å3 or more Risk Factors (listed on the next 
page):  







Elevated Troponin: 

A Troponin value that is HIGHER than your 
ƛƴǎǘƛǘǳǘƛƻƴΩǎ άƴƻǊƳŀƭέ ǊŀƴƎŜΦ  
 

At Bayfront Seven Rivers: 

ÅάƴƻǊƳŀƭέ ǊŀƴƎŜ ƛǎ ŀƴȅǘƘƛƴƎ ғ лΦлмт 

ÅάōƻǊŘŜǊƭƛƴŜέ ǊŀƴƎŜ ƛǎΥ  лΦлмт-0.056 

ÅάƘƛƎƘέ ǊŀƴƎŜ ƛǎΥ ҔлΦлрс 







All patients with ACS symptoms . . . 

STAT 12 Lead ECG; obtain and have 
read within 10 minutes !!!   

ACC/AHA Guideline! 



All patients with ACS symptoms . . . 

STAT 12 Lead ECG; obtain and have 
read within _________ !!!   

ACC/AHA Guideline! 



The 12 Lead ECG to Rule out ACS:  

ÅAcute Coronary Syndrome (ACS) is made up 
of the following cardiac conditions: 

ïUnstable Angina   

ïNon-ST Segment Elevation Myocardial Infarction 
(NSTEMI) 

ïST Segment Elevation Myocardial Infarction 
(STEMI)   

 

ÅLow Risk Chest Pain 

 



Unstable Angina 

 



Unstable Angina - ECG: 

The 12 Lead ECG may show: 

The 12 Lead ECG may show: 
- ST Depression 
- Other ST Segment changes 
- Inverted T waves 
- THE ECG MAY BE COMPLETELY NORMAL. 
 



















Unstable Angina Findings: 

The 12 Lead ECG may exhibit: 

ÅST-T Wave changes in leads that view the 
ischemic region  

ïST Depression 

ïT Wave Inversion 

ïhǘƘŜǊ άƴƻƴ-ǎǇŜŎƛŦƛŎέ {¢-T changes 

ÅThe ECG may be TOTALLY NORMAL.  

ÅTroponin is NEGATIVE. 



Unstable Angina Findings: 

The 12 Lead ECG may exhibit: 

Å________________ in leads that view the 
ischemic region  

ïST Depression 

ïT Wave Inversion 

ïhǘƘŜǊ άƴƻƴ-ǎǇŜŎƛŦƛŎέ {¢-T changes 

ÅThe ECG may be  _________________.  

ÅTroponin is ________. 

 





Non-STEMI  (NSTEMI) 

Non-ST Segment Elevation Myocardial Infarction. 

άǎǳō-ŜƴŘƻŎŀǊŘƛŀƭ aLέ Φ Φ Φ  άǇŀǊǘƛŀƭ ǿŀƭƭ ǘƘƛŎƪƴŜǎǎέ 



NSTEMI Findings: 

The 12 Lead ECG may exhibit: 

ÅST-T Wave changes in leads that view the 
ischemic region  

ïST Depression 

ïT Wave Inversion 

ïhǘƘŜǊ άƴƻƴ-ǎǇŜŎƛŦƛŎέ {¢-T changes 

ÅThe ECG may be COMPLETELY NORMAL.  

ÅTroponin is POSITIVE. 

 



NSTEMI Findings: 

The 12 Lead ECG may exhibit: 

Å________________ in leads that view the 
ischemic region  

ïST Depression 

ïT Wave Inversion 

ïhǘƘŜǊ άƴƻƴ-ǎǇŜŎƛŦƛŎέ {¢-T changes 

ÅThe ECG may be  _________________.  

ÅTroponin is ________. 

 









Non-STEMI  (NSTEMI) 

Non-ST Segment Elevation Myocardial Infarction. 

άǎǳō-ŜƴŘƻŎŀǊŘƛŀƭ aLέ Φ Φ Φ  άǇŀǊǘƛŀƭ ǿŀƭƭ ǘƘƛŎƪƴŜǎǎέ  

¢Ƙƛǎ ƛǎ ŀ άtŀǊǘƛŀƭ ²ŀƭƭ ¢ƘƛŎƪƴŜǎǎέ aLΣ ƘŜŀǊǘ 
cells are dying, and the Troponin becomes 
ŘŜǘŜŎǘŀōƭŜ ƛƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ōƭƻƻŘǎǘǊŜŀƳΦ    
¦ǎǳŀƭƭȅ άƭŜǎǎ ǎŜǾŜǊŜέ ǘƘŀƴ ŀ {¢9aLΣ ǇŀǘƛŜƴǘ 
needs blood thinners and to get to the cath 
lab in 24-48 hours.   



NSTEMI ECG Findings: 

The 12 Lead ECG may exhibit: 

ÅST-T Wave changes in leads that view the 
ischemic region  

ïST Depression 

ïT Wave Inversion 

ïhǘƘŜǊ άƴƻƴ-ǎǇŜŎƛŦƛŎέ {¢-T changes 

ÅThe ECG may be TOTALLY NORMAL.  



STEMI 

ÅST Segment Elevation Myocardial Infarction.  



STEMI  

ST Segment Elevation Myocardial Infarction. 

όάŦǳƭƭ-ǿŀƭƭ ǘƘƛŎƪƴŜǎǎΣέ ¢ǊŀƴǎƳǳǊŀƭ ŜǾŜƴǘύ 

This is a life-threatening emergency.  Part of 
ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƘŜŀǊǘ ƛǎ ŘȅƛƴƎΦ   .ƭƻƻŘ Ŧƭƻǿ Ƴǳǎǘ 
be restored within 90 minutes or less in order 
to preserve heart muscle.     Based on the 
region of the heart affected, critical and often 
lethal complications rapidly develop.   



Ischemia and Infarction = Acute 
Coronary Syndrome 

The conditions associated with Acute Coronary 
Syndrome (ACS) include: 

ÅUnstable Angina (ischemia) 

ÅNon-ST Segment Elevation Myocardial 
Infarction  (NSTEMI)   (infarction) 

ÅST Segment Elevation Myocardial Infarction 
(STEMI)  (Infarction)  



Q:    To evaluate the patient for ischemia 
or infarction, what part of the ECG do we 
look at?  



Q:    To evaluate the patient for ischemia 
or infarction, what part of the ECG do we 
look at?  

A:   We evaluate the  
Å J Points 
Å ST Segments & 
Å T Waves  
ΧΧΧΧΧΧΧΧΧΦΦ ƛƴ ŜŀŎƘ ƭŜŀŘ Η  



Evaluating the ECG for ACS: 

 



  Patients with Normal Width QRS  

(QRSd < 120ms)   

Evaluating the ECG for ACS: 



Q: Why is QRS width an issue 
when we look at J Points, ST 

Segments and T Waves?? 



Q: Why is QRS width an issue 
when we look at J Points, ST 

Segments and T Waves?? 

A: When the QRS is abnormally 
wide (> 120ms), it ALTERS the J 

Points, ST Segments and T Waves. 





Φ Φ ΦǘƘŜ άŦƭŀǘ ƭƛƴŜέ ōŜǘǿŜŜƴ 9/D ŎƻƳǇƭŜȄŜǎΣ 
when there is no detectable electrical 

activity . . . 



The Isoelectric Line -  
ƛǘΩǎ ƴƻǘ ŀƭǿŀȅǎ ƛǎƻŜƭŜŎǘǊƛŎ Η 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjt9-zH-bjgAhWwTt8KHXOuAmkQjRx6BAgBEAU&url=https://www.aclsmedicaltraining.com/blog/guide-to-understanding-ecg-artifact/&psig=AOvVaw1J4TUY_QecWnYSb3IFziYR&ust=1550155311675809


 



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

ST-{ŜƎƳŜƴǘ ǿƘŜƴ άiso-electric line is   

not iso-
ŜƭŜŎǘǊƛŎ Ηέ 



Defining NORMAL:  



ECG Indicators of 
ABNORMAL PERFUSION 

(possible ischemia / infarction) 
in Patients with  

Normal Width  QRS Complexes 
(QRS duration < 120 ms)  

  Normal Width 





 



Some less common, less reliable 
possible indicators of ACS:   



[9¢Ω{ {¢!w¢ I9w9 Φ Φ Φ Φ 









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

From:   
AMERICAN HEART ASSOCIATION   
ACLS  2005  REVISIONS 









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









ECG Patterns associated with  
ά9!w[¸ tI!{9 aLΥέ   
 
ÅJ-T  Apex abnormalities  
ÅDynamic 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 





T waves should not be HYPERACUTE 

 



HYPERACUTE  T  Waves may indicate: 

ÅEarly phase Acute MI 

ÅTransmural ischemia 
(usually seen in one 
region of the ECG) 

ÅHyperkalemia (seen 
globally across ECG) 

ÅHypertrophy 

 



HYPERACUTE 
T  WAVES 

ECG waveforms obtained just before (hyperacute) and just after 
όƴƻǊƳŀƭύ ǘƘŜ ŎǊƛǘƛŎŀƭ ōƭƻŎƪŀƎŜ ǿŀǎ ǎǘŜƴǘŜŘ ƛƴ ǘƘƛǎ ǇŀǘƛŜƴǘΩǎ 
Proximal Left Anterior Descending (LAD) artery.   



Helpful Clue: Hyper-Acute T Waves 

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

 



 



Helpful Clue: Hyper-Acute T Waves 

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

 

ÅHyper-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: 

ÅOther than HEART RATE related variations 

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



Dynamic ST-T Wave Changes: 

ÅOther than HEART RATE related variations 

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

ÅWhen 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 

Å9ȄŜǊǘƛƻƴŀƭ ŘȅǎǇƴŜŀ  · άǎŜǾŜǊŀƭ ǿŜŜƪǎέ 

ÅIntermittent chest pressure  X  last 3 hours.  
Currently pain free.    



46 year old male:  ECG 1 

Å/ƘŜǎǘ ǇǊŜǎǎǳǊŜ Ƙŀǎ ǊŜǘǳǊƴŜŘΣ  άрέ ƻƴ м-10 
scale.   2nd 9/D ƻōǘŀƛƴŜŘ ŘǳŜ ǘƻ άŎƘŀƴƎŜ ƛƴ 
ǎȅƳǇǘƻƳǎέΥ  



 



 



ST-Segment Depression 

7:59 am    8:08 am 



Cath Lab Angiography:  

 





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 







ñNOWHEREò, NEW MEXICO,  1994 



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  














