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Wang K et al. N Engl J Med 2003;349:2128-2135

ST-Segment Elevation in Normal Circumstances and in Various Conditions
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άCǊƻƳ ǘƛƳŜ ǘƻ ǘƛƳŜΣ
the EKG ςderived 
diagnosis will be 

TOTALLY INCORRECTΦέ  
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63 year old male complains of upper abdominal 

and chest pressure described as ñindigestionò



63 year old male complains of upper abdominal 

and chest pressure described as ñindigestionò



Send him home with a referral to see a 

cardiologist??
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H = HISTORY

Å2 PointsΥ  ά{ǳǎǇƛŎƛƻǳǎέ  Ґ  ¢ȅǇƛŎŀƭ !/{ 
Symptoms

Å1 PointΥ   άaƻŘŜǊŀǘŜƭȅ {ǳǎǇƛŎƛƻǳǎέ Ґ  !ǘȅǇƛŎŀƭ 
ACS Symptoms 

Å0 Points:   No Typical or Atypical Symptoms of 
ACS



E = ECG

Å2 Points: ST Deviation (elevation or 
depression at the J point of 0.5mv or more)

Å1 Point: Non-specific ST-T wave 
abnormalities/ Non

Å0 Points:  Normal ECG



A = Age

Å2 Points: Age 65 or more

Å1 Point: Age 46 ς64

Å0 Points:    Age 45 or less



R = Risk Factors for CAD

Å2 Points: 3 or more risk factors

Å1 Point: 1 or 2 risk factors

Å0 Points:    No Risk Factors





RISK FACTORS:  Family history of CAD,  

elevated cholesterol, hypertension  (3 Risk 

factors)



T= Troponin

Å2 Points: 3 X Normal  (> 0.056)

Å1 Point: >1   - <3  (0.017 ς0.056)

Å0 Points:    up to normal limit (< 0.017)



H= chest pain     =  2

E=  ECG normal  =  0

A =  63 =  1

R=  3 risk fctors =  2

T=  Trop. NL =  0

HEART Score: =  5



NORMAL 
ECG.

But . . . . .

His HEART Score = 5

What could that possibly mean?

PROBLEMS   WITH
SENSITIVITY . . . 



http://www.heartscore.nl/

http://www.heartscore.nl/


Based on HEART SCORE: 

ÅtŀǘƛŜƴǘ ƘƻǎǇƛǘŀƭƛȊŜŘ ŀǎ άhōǎŜǊǾŀǘƛƻƴέ ǎǘŀǘǳǎ 
patient. 

ÅSerial EKGs and Troponins were NEGATIVE.

ÅPATIENT FAILED STRESS TEST the next 
morning. 

Å{Ŝƴǘ ŦƻǊ ŀ {¢!¢ /ŀǊŘƛŀŎ /ŀǘƘΧΧΦ







Emergency
Triple Vessel

Coronary
Artery 
Bypass
Surgery

Heart Score 5.

Lethal
Triple
Vessel

Disease =



63 y/o male patient: 

ÅThe HEART Score guided physicians to admit 
the patient to Observation and do a cardiac 
work-up.

Å{ǘǊŜǎǎ ¢Ŝǎǘ ƛƴ ǘƘŜ !a ƛƴŘƛŎŀǘŜŘ άǎƛƎƴƛŦƛŎŀƴǘ 
Ǝƭƻōŀƭ ƛǎŎƘŜƳƛŀΦέ  

ÅPatient taken to Cath Lab where critical Triple-
Vessel Disease was discovered

ÅPatient taken to STAT Open Heart Surgery. 



BEWARE  of  the patient with 

ñINTERMITTENT  CHEST  PAINò .. . .    M



Modified HEART Score for EMS

Åaƻǎǘ 9a{ ǳƴƛǘǎ ŘƻƴΩǘ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ 
ά¢ǊƻǇƻƴƛƴ ōƭƻƻŘ ǘŜǎǘƛƴƎΦέ  

Å¢ƘŜ άI9!wέ {ŎƻǊŜ όάI9!w¢έ ςminus the 
Troponin) has been validated by recent a 
recent study conducted by Cambridge 
University.   

ÅView Cambridge University Journal article 
about HEAR Score

https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/prehospital-modified-heart-score-predictive-of-30day-adverse-cardiac-events/D834ACC88D7BDD6A44795D94A38BC3DA


Integrated ECG:

ÅHEMODYNAMIC STATUS
ïABCs     

ïShock   

ÅSYMPTOMS  
ïChest Pain / Pressure

ïOther ACS Symptoms

ÅECG
ï12 Lead

ï{ƛƴƎƭŜ [ŜŀŘ άǊƘȅǘƘƳ ǎǘǊƛǇέ 
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Evaluating the ECG for ACS:

A TWO-STEP process:



Evaluating the ECG for ACS:

A TWO-STEP process:

STEP 1:  Evaluate QRS Width



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 ςevaluate QRS width:

ÅQRS is ABNORMALLY WIDE (>120 ms), 

ïindicates DEPOLARIZATION ABNORMALITY 
όŜΦƎΦ άōǳƴŘƭŜ ōǊŀƴŎƘ ōƭƻŎƪΣ ²ƻƭŦŦ-
Parkinson-White Syndrome, etc). 



STEP 1 ςevaluate QRS width:

ÅQRS is ABNORMALLY WIDE (>120 ms), 

ïindicates DEPOLARIZATION ABNORMALITY 
όŜΦƎΦ άōǳƴŘƭŜ ōǊŀƴŎƘ ōƭƻŎƪΣ ²ƻƭŦŦ-
Parkinson-White Syndrome, etc). 

ïDEPOLARIZATION ABNORMALITIES in turn 
cause REPOLARIZATION ABNORMALITIES, 
which alters the:     J Points,  ST-Segments 
and/or  T Waves.





Wide QRS present:
QRSd> 120ms

ÅDetermine RIGHT vs. LEFT Bundle 
Branch Block Pattern



{ƛƳǇƭŜ ά¢ǳǊƴ {ƛƎƴŀƭ aŜǘƘƻŘέ Φ Φ Φ 



Evaluating the ECG for ACS:



Wide QRS present:
(QRSd> 120ms)

ÅWhen  RIGHT Bundle Branch Block 
pattern is present:  

ïPrecordial Leads typically demonstrate  ST 
Depression and T wave Inversion 





Wide QRS present:
(QRSd> 120ms)

ÅWhen  RIGHT Bundle Branch Block 
pattern is present:  

ïPrecordial Leads typically demonstrate  ST 
Depression and T wave Inversion 

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




