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IDENTIFY and MANAGE  
ACUTE CORONARY SYNDROMES: 

 STEMI        

 NON-STEMI 

CP-LOW RISK 

UNSTABLE      

ANGINA 







PATIENT  EVALUATION 

• INITIAL APPROACH  (SHOCK SURVEY) 

• ABCs 

• CHIEF  COMPLAINT 

• SECONDARY  EVALUATION 

– RAPID, FOCUSED ASSESSMENT 

– PAIN / PRESSURE / BREATHING / SYMPTOMS ? 

 

 

        







 FAIL  the  SHOCK  SURVEY ? 
 

 F   RAPIDLY  FIND   AND  TREAT   

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

 
 





. . . . . Move on to  
“RULING OUT ACS”  
By conducting the . . .  
 

INITIAL EVALUATION: 
1.  ASSESSMENT 
2.  RISK STRATIFICATION 
3.  ECG 
4.  CARDIAC MARKERS 
 
 

ON-GOING  E.D.  EVALUATION 
-REPEAT  EKGs 
-REPEAT  CARDIAC MARKERS 
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PASSED  SHOCK  SURVEY: 





CHIEF  COMPLAINT 

KEY  WORDS: 
 
“CHEST:   PAIN / HEAVINESS / PRESSURE/ 
FUNNY FEELING IN,”  etc. 
 
SHORTNESS  BREATH  
 
DIZZINESS / LIGHTHEADEDNESS 
 
ETC.  ETC.  ETC. 







BEWARE  of  the patient with  

“INTERMITTENT  CHEST  PAIN” . . . .    M 



ATYPICAL SYMPTOMS of ACS 

 

  

             ? ? ?  
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TROPONIN  IS  NEGATIVE. 











 ECG  EVALUATION  for  ACS: 
 
STEP 1:  EVALUATE  WIDTH of  QRS 
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IF  THE  QRS   

IS  TOO  WIDE . . . . . . . 

(   GREATER  THAN  120  ms  )    

.  .  .  .  IS  the QRS morphology:   

LEFT BUNDLE BRANCH BLOCK     
                                     -   OR   - 

RIGHT BUNDLE BRANCH BLOCK 
                                       ????? 



WIDE QRS 
COMPLEXES 
ALTER  THE 
-J POINTS 
-ST SEGMENTS 
-T WAVES 
 
Of the ECG . . .  
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IF THE QRS COMPLEXES ON THE EKG  
ARE OF NORMAL WIDTH  (<120 ms) : 
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ALL  KINDS  of 
WEIRD  
ST  SEGMENT  and 
T  WAVE 
VARIATIONS  . . . .  
ALL CAN SPELL 
T-R-O-U-B-L-E.   
 
“IF IT’S NOT  

NORMAL,  it’s 

ABNORMAL ! 
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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  
“EARLY PHASE MI:”   
 
• J-T  Apex abnormalities  
• 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 





HYPERACUTE 
T  WAVES 
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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 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 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 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 

































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

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











 

 

[1] “Use of the Electrocardiogram in Acute Myocardial Infarction,” Zimetbaum, et al, NEJM 348:933-940 

F  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]   

 



WHILE  WAITING  FOR  THE  RETEVASE  TO  WORK,  THE 

PATIENT BEGAN  VOMITING.   SKIN  BECAME  ASHEN  & 

DIAPHORETIC.   REPEAT  BP =  50/30.     

-WHAT THERAPEUTIC  INTERVENTIONS  SHOULD BE 

  IMPLMENTED  AT  THIS  POINT ?  

  

 





PLUS:  EXTENSION  OF  THROMBUS  LOAD  INTO  THE 

LEFT  MAIN  CORONARY  ARTERY . . . .  





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. 















TEST  QUESTION  # 27 

























































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



ACUTE  ANTERIOR  WALL 

STEMI 



EVOLVING  ANTERIOR   

WALL  STEMI 



FULLY  EVOLVED  ANTERIOR   

WALL  MI 



“NOWHERE”, NEW MEXICO,  1994 



BRUGADA SYNDROME and  

Other Infarction Mimics 









TEST  QUESTION   # 32 































NSTEMI  CASE  STUDIES 

Book Page:  186 
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HEART Score 

 

-vs- 

 

TIMI Score 
 

 

 



63 y/o male patient’s  TMI  Score  is  a  TWO,  which means  

He’s only a LOW RISK patient. . . . . 

 

 

 





62 y/o male patient’s  TMI  Score  is  a  TWO,  which means  

He’s only a LOW RISK patient. . . . . 

 

 

 



62 y/o male patient’s  TMI  Score  is  a  TWO,  which means  

He’s only a LOW RISK patient. . . . . 
 

The Interventional Cardiologist was very suspicious of the 

man’s Risk Factors and Symptoms, and convinced the man 

to consent to a Cardiac Catheterization…….. 

 

 

 



62 y/o male patient’s  TMI  Score  is  a  TWO,  which means  

He’s only a LOW RISK patient. . . . . 
 

The Interventional Cardiologist was very suspicious of the 

man’s Risk Factors and Symptoms, and convinced the man 

to consent to a Cardiac Catheterization…….. 

 

 

 



62 y/o male patient’s  TMI  Score  is  a  TWO,  which means  

He’s only a LOW RISK patient. . . . . 
 

The Interventional Cardiologist was very suspicious of the 

man’s Risk Factors and Symptoms, and convinced the man 

to consent to a Cardiac Catheterization…….. 

 

 

 

It’s a good thing the Doctor didn’t include the TIMI Score in his clinical 

decision-making.  The patient was directly for emergency bypass surgery.  
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REMEMBER 

. . . . . . IT’S  

POSSIBLE 

TO  HAVE  

A  STEMI . . . 

WHEN  

THERE’S  NO 

ST ELEV.  ON 

THE  

12  LEAD ! ! 



THE  12  LEAD  EKG 
HAS  TWO  MAJOR 
“BLIND  SPOTS:” 
- POSTERIOR WALL 
- R VENTRICLE 

THE  18  LEAD  EKG 
ADDS  COVERAGE 
OF  THE 
-POSTERIOR WALL 
-R VENTRICLE 



INDICATIONS  FOR  OBTAINING   
AN 
18 LEAD  EKG:    

 
1. INFERIOR  WALL  MIs     
 (ST  ELEV  II,  III,  aVF) 
 
2. SUSPECTED  POSTERIOR  WALL  MI  

(ST  DEPR    V1, V2, and/or V3, V4) 











F LEAD aVR – sometimes referred to as “the forgotten 12th lead” – can be a source of valuable information.  In this case study, lead 

aVR is the only lead with ST elevation.     

- In cases of myocardial ischemia and NSTEMI, ST segment elevation of lead aVR has been associated with a high incidence of triple vessel disease,[1] 

which is true in this case study.    

- In cases of anterior wall STEMI, elevation of lead aVR indicates the patient’s lesion is proximal to the origin of the first septal perforator.[2]   

- When the ST elevation of lead aVR is higher than that of V1, it is considered an indicator that the left main coronary artery is obstructed.[3]   Please review 

Case Study 4 (p 183), STEMI, and involving occlusion of Left Main Coronary Artery.     

While reviewing ECGs for inclusion in this curriculum, we noticed the correlation between J point elevation in lead aVR and the incidence of severe multi-

vessel disease.   

 

 













Apical ballooning syndrome, also known as “broken heart syndrome” and “acute stress induced 

cardiomyopathy,” may account for up to 2% of all incidents of acute myocardial infarction.[1]  This condition 

is uncommon but often life-threatening.  ABS can be provoked by extreme emotional distress and a-

adrenergic substances (including ephedrine  alkaloids).      

 

 

[1] A. Prasad MD, Circulation 2007;115;e56-e59 

 



UNSTABLE  ANGINA  CASE  STUDIES 





CASE STUDY:  SERIAL ECGs.       
33 y/o MALE,  C/O   “COUGHING WITH CHEST PAIN.”    ST ELEVATION 
BELIEVED TO  BE “EARLY REPOLARIZATION.”        A VETERAN ED 
PHYSICIAN DISCERNED THAT THE PATIENT’S CHEST PAIN STARTED  
BEFORE  THE COUGHING, AND ORDERED SERIAL  ECGs. 



APPROX. 3 hrs LATER:  BI-PHASIC  T 

WAVES V2, V3;  INVERTED  Ts V4 – V6 



APPROX  6 hrs  AFTER  1ST  ECG: 

BIPHASIC  Ts  V1, V2;   INVERTED   

T  WAVES  V3  -  V6 



APPROX  9  hrs  AFTER  1ST  ECG: 

BIPHASIC  Ts  V1, V2;   INVERTED   

T  WAVES  V3  -  V6 



PATIENT  TAKEN  TO  THE  CARDIAC  
CATH  LAB,  WHERE  A  SUB-TOTALLY   
OCCLUDED  PROXIMAL   L.A.D.  WAS 
DISCOVERED  (left).    BOTTOM  LEFT:  
PTCA/STENT  TO  L.A.D.      BOTTOM  
RIGHT:  POST  STENT  TO  L.A.D. 





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




VALUE  OF   

STRESS 

TESTING . .  





ST ELEVATION: 
   -AVR 

 

ST DEPRESSION: 
   -I 

   -II 

   -III 

   -AVF 

   -V2 

   -V3 

   -V4 

   -V5 

   -V6 

 

 

 

NON SPECIFIC ST-T 

WAVE ABNORMALITY: 

- III 























Prinzmetal or variant angina is caused by focal coronary artery vasospasm, and was first described by Myron Prinzmetal in 1959 as a syndrome of episodic 

chest pain that comes on at rest with ST segment elevation.[1]  Prinzmetal angina is classified as unstable angina due to its unpredictability[2], and has been 

associated with myocardial infarction, ventricular dysrhythmias and cardiac arrest.  The primary mechanism of vasospasm is hypercontraction of vascular 

smooth muscle cells.  Variant angina is not an indicator of CAD; many patients are free of atherosclerotic plaque.     Some factors known to provoke coronary 

artery vasospasm include: vasoconstrictor medications, stimulants such as cocaine, ephedrine and amphetamines, emotional duress, exposure to cold and alcohol 

withdraw.  

Typical Prinzmetal’s variant angina occurs at rest, in the early hours of the morning.   The pain is often described as severe chest tightness or 

pressure.  Variant angina is usually treated with and responds well to calcium channel blockers and nitrates.[3]  

 

 

[1] Prinzmetal et al, Am J Med. 1959;27:375-388. 
[2] National Institutes of Health, Library of Medicine, www.NIH.gov 
[3] National Institutes of Health, Library of Medicine, www.NIH.gov 









QUESTIONS ? ? ?  



My top two reasons for giving everything in life the best I have to offer. 


