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The Lifesaving 12 Lead ECG:   Part 2
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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??



30



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






CLICK HERE to download ñA SHORT Course in LONG QT Syndrome,ò a 

focused  excerpt from: 

http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/aSHORTcourseINlongQT.pdf


Brief, focused ECG excerpts 

from the presentation given by 

Wayne Ruppert at the ñ19th

Congress,ò American College of 

Cardiology Accreditation 

Servicesò national conference, 

on 

MAY 25, 2016  

Miami, FL ééé.



Prevalence
SADS Foundation Stats:

ÅEach year in the United States, 350,000 Americans die 
suddenly and unexpectedly due to cardiac arrhythmias. 
Almost 4,000 of them are young people under age 35. 
(CDC 2002)
ÅIn 30%ς50% of sudden cardiac deaths, it is the first 

clinically identified expression of heart disease
Å10-12% of Sudden Infant Death Syndrome (SIDS) cases 

are due to Long QT Syndrome.
ÅLQTS is now known to be 3 times more common in 

the USthan childhood leukemia.
Å1 in 200,000 high school athletes in the US will die 

suddenly, most without any prior symptomsτJAMA 
1996; 276

http://circ.ahajournals.org/content/109/24/2930.full


The SADS Conditions:
ÅHypertrophic Cardiomyopathy (HCM)
ÅLong QT Syndrome (LQTS)
ÅShort QT Syndrome (SQTS)
ÅBrugada Syndrome (BrS)
ÅArrhythmogenicRight Ventricular Dysplasia 

(ARVD)
ÅCatecholaminergicPolymorphic Ventricular 

Tachycardia (CPVT)
ÅWolff-Parkinson-White (WPW) Syndrome
ÅCommotioCordis
ÅLess-common conditions (e.g. Marfans, Ehlers-

Danlos, Loeys-Dietz Syndromes)

http://www.heart.org/HEARTORG/Conditions/More/Cardiomyopathy/Hypertrophic-Cardiomyopathy_UCM_444317_Article.jsp
http://www.sads.org/What-is-SADS/Long-QT-Syndrome
http://circep.ahajournals.org/content/3/4/401.full
http://circep.ahajournals.org/content/5/3/606.full
http://circ.ahajournals.org/content/107/4/e31.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circep.ahajournals.org/content/5/2/425.full
https://www.marfan.org/about/marfan
http://www.ednf.org/learn-about-eds
https://cardiology.ucsf.edu/care/clinical/inhere/marfan/loeys-dietz.html


Estimated SADS Prevalence 
in US Population:

ÅHCM:  1/500 J Am CollCardiol. 2014;64 

ÅBrS: 1/2,500 SADS Foundation

ÅLQTS: 1/2,500 Lenhart,SE2007 AHA Circ

ÅARVD: 1/10,000 SADS Foundation

ÅCPVT: 1/10,000 ¦{ bŀǘΩƭ [ƛōǊŀǊȅ ƻŦ aŜŘƛŎƛƴŜ

ÅWPW: 1/1,000 Circulation.2011; 124:746-757

http://content.onlinejacc.org/article.aspx?articleid=1886834
http://circ.ahajournals.org/content/116/20/2325.full.pdf+html
https://ghr.nlm.nih.gov/condition/catecholaminergic-polymorphic-ventricular-tachycardia
http://circ.ahajournals.org/content/124/6/746.full


Prevalence
Sudden Deaths in Young Competitive Athletes

B Maron et al; AHACirculation.2009;119:1085-1092

Analysis, causes of 1866 Deaths in the US, 1980 ς2006:

ÅCardiovascular:  56% 

ÅTraumatic:  22%

ÅCommotioCordis:  3%

ÅHeat Stroke:  2%

ÅOther:  17%

http://circ.ahajournals.org/content/119/8/1085.full.pdf+html


Most ACS Cardiac Arrest 

Patients are over age 30.

Meet the typical Cardiac Arrest 

patients affected by SADS . . . . 



 

High School Athlete Dies After Collapsing At Practice 
August 15, 2011 11:28 PM 

Share on email17 



ByDAILY MAIL REPORTER
UPDATED:12:03 EST, 14 March 2011

A teenage basketball player has become the third school boy sports 
man in less than a month to collapse and die while playing.
Roma High School junior Robert Garza, 16, was playing in the AAU 
tournament on Saturday with the Hoopsters, a South Texas club team, 
when he collapsed without any warning.

His death follows that of Wes Leonard, who died of cardiac arrest from 
an enlarged heart on March 3 and 

Matthew Hammerdorfer,17,
who collapsed after taking a tackle to the chest at a rugby match near 
Denver last week.

Sudden: The death of Robert Garza is the third such school boy death in the last month. 
The other two both had heart conditions

Teen basketball player collapses and dies on court - third school 
boy sportsman to do so in less than a month

http://www.dailymail.co.uk/home/search.html?s=&authornamef=Daily+Mail+Reporter


Tragedy: The death comes only weeks after that of Wes 
Leonard (right top) and Matthew Hammerdorfer,who 
collapsed after taking a school rugby match near Denver



Ray-Pecstudent collapses and dies during 
track practice
Posted,2015-03-05
Kansas City Star

A senior at Raymore-Peculiar High School 
collapsed during track practice Wednesday and 
died at a hospital, according to school officials. 
Χ /ƭƛŎƪ ǘƻ /ƻƴǘƛƴǳŜ η

http://www.kansascity.com/news/local/crime/article12578558.html


Family and friends mourn popular Boonsboro High School athlete 
Michaela Grove 'was just a good kid that didn't follow the crowd, and people liked that' 

July 24, 2013|By DAVE McMILLION  |  davem@herald-mail.com 

Family members and friends of a popular Boonsboro High School athlete are mourning her death after she collapsed at a camp 

in Mercersburg, Pa., on Monday evening. 

Michaela Groveôs mother, Brenda Grove, said she believes her 16-year-old daughter was involved in a tug-of-war competition 

at Camp Tohiglo when she fell to the ground in cardiac arrest. 



Greg Moyer, 15

Greg Moyer collapsed and died of sudden cardiac arrest while playing in a high school 
basketball game in East Stroudsburg, Pennsylvania. His school did not have a 
automated external defibrillator available and there were no nearby emergency 
medical services.
!ŦǘŜǊǿŀǊŘǎΣ ŀ ƴǳǊǎŜ ŀǘ ǘƘŜ ƘƻǎǇƛǘŀƭ ŜƳŜǊƎŜƴŎȅ ǊƻƻƳ ǎǳƎƎŜǎǘŜŘ ǘƻ DǊŜƎΩǎ ǇŀǊŜƴǘǎ ǘƘŀǘ 
they start a fund to help locals schools get AEDs. The Moyers are now involved in AED 
ǇǊƻƧŜŎǘǎ ǎǘŀǘŜǿƛŘŜΣ ŀƴŘ DǊŜƎΩǎ ƳƻǘƘŜǊΣ wŀŎƘŜƭ aƻȅŜǊΣ Ƙŀǎ ǘǊŀǾŜƭŜŘ ŀǎ ŦŀǊ ŀǎ Iŀǿŀƛƛ ǘƻ 
advocate for school AED legislation and donate AEDs



ñPrincess Georgeòdied at age 3 of sudden cardiac arrest brought 

on by an undiagnosed heart condition.  At the suggestion of the 

doctor who saw ñGeorgeò in the emergency room, her brother was 

subsequently tested for heart problems. He was diagnosed with a 

heart condition that is, fortunately, treatable.

Jennifer Lynn Balma, their mother, notes that ñGeorgeò never 

showed any symptoms of cardiac problems ð until the day she 

suddenly stopped breathing.

http://www.cardiacscience.com/blog/2011/01/princess-george-cecilia-kay-balma-010506-040709/


Olivia Corinne Hoff, 14
Olivia died at age 14 from sudden cardiac 

arrest attributed to Long QT Syndrome. 
The condition was undiagnosed. Olivia, a 

high school freshman involved in sports 

and cheerleading, suffered cardiac arrest 

during the night. Her mother found her 

unresponsive and called 911. Olivia was 

subsequently hospitalized, but did not 

survive.

Her mother, Corinne Ruiz, wrote: ñToday, 6 

years later, I cry for my daughter every 

day. Not a day goes by that I donôt ask 

myself:   If only I had been told that there 

are screening tests or preventative 

treatments.ò

http://www.cardiacscience.com/blog/2010/09/sudden-cardiac-arrest-takes-14yearold-olivia/


High school quarterback Reggie Garrett threw his second 
touchdown pass of the night, walked off the field, andcollapsed 
from sudden cardiac arrest. He died in the ambulance on the way 
to the hospital in West Orange, Texas.
Lƴ ǘƘŜ ƴŜǿǎ ŎƻǾŜǊŀƎŜ ŦƻƭƭƻǿƛƴƎ DŀǊǊŜǘǘΩǎ ŘŜŀǘƘΣ 5ŀƭƭŀǎ ǎǘŀǘƛƻƴ 
WFAA.com urged cardiac screening for high school athletes.

http://www.cardiacscience.com/blog/2010/09/sudden-cardiac-arrest-death-renews-interest-in-cardiac-screenings/


Zachary Shrah, 16
High school football player Zachary Schrahcollapsed anddied of sudden cardiac 
arrestduring football practice in Plano, Texas. His mother, Karen Schrah, has 
become an advocate for legislation mandating heart screenings as a part of 
student physicals.
½ŀŎƘŀǊȅΩǎ ŘŜŀǘƘ ƘŀŘ ŀƴ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŎƻƳƳǳƴƛǘȅ ŀǘ ƭŀǊƎŜΦ IŜŀǊǘ IƻǎǇƛǘŀƭ .ŀȅƭƻǊ 
Plano now offers low-costECGsŀƴŘ ŜŎƘƻŎŀǊŘƛƻƎǊŀƳǎ ŦƻǊ ǘƘŜ ŀǊŜŀΩǎ ǎǘǳŘŜƴǘ 
athletes.

http://www.cardiacscience.com/blog/2010/09/sudden-cardiac-arrest-death-renews-interest-in-cardiac-screenings/
http://www.cardiacscience.com/cardiology-products/ecg-devices/


Eric Paredes, a two-sport high school athlete, had an enlarged heart. But 
no one knew about it until it was too late. His father, Hector Paredes, 
found Eric on the kitchen floor, unconscious and not breathing. He 
administered CPR, but was unable to revive him. Eric died ofsudden 
cardiac arrest.

Lƴ 9ǊƛŎΩǎ ƳŜƳƻǊȅΣ ǘƘŜ ŦŀƳƛƭȅ Ƙŀǎ ƻǊƎŀƴƛȊŜŘelectrocardiogram(EKG) 
ǎŎǊŜŜƴƛƴƎ ŦƻǊ ƻǘƘŜǊ ǎǘǳŘŜƴǘǎ ŀǘ 9ǊƛŎΩǎ {ŀƴ 5ƛŜƎƻ ŀǊŜŀ ƘƛƎƘ ǎŎƘƻƻƭΦ

http://www.cardiacscience.com/blog/2010/08/cardiac-screening-for-school-sports/
http://www.cardiacscience.com/cardiology-products/ecg-devices/


In 2005, Chicago conservationist and wildlife educator Max Schewitzdied 
of sudden cardiac arrhythmia. Since then, the Max SchewitzFoundation, 
created by his parents, has provided free electrocardiograms(EKGs) for 
more than 10,000 Chicago-area students through a Screen for Teens 
program.
According to media reports, the screenings have identified 142 teens who 
are considered at-risk for sudden cardiac death because of cardiac 
conditions.

http://www.cardiacscience.com/blog/2010/05/ekg-testing-for-teens-students/
http://www.cardiacscience.com/cardiology-products/ecg-devices/


Nick Varrenti, 16

Nick Varrenti played in two high school football games τvarsity and junior 
varsity τon Labor Day weekend. A day later, hesuffered sudden cardiac 
arrestand died. His family learned later that Nick had lived with an 
undiagnosed heart condition, hypertrophic cardiomyopathy.
bƛŎƪΩǎ ǇŀǊŜƴǘǎ ŎǊŜŀǘŜŘ ǘƘŜ bƛŎƪ ƻŦ ¢ƛƳŜ CƻǳƴŘŀǘƛƻƴΣ ǿƘƛŎƘ ƛǎ ŘŜŘƛŎŀǘŜŘ ǘƻ 
education schools, athletes, and communities about sudden cardiac 
arrest,public access defibrillator(PAD) programs, and cardiac screenings.

http://www.cardiacscience.com/blog/2010/06/cpr-and-aed-awareness-week-youth-sports/
http://www.cardiacscience.com/cardiology-solutions/aed-in-the-community.htm


The hereditary cardiac diseaseLong QT Syndromeran in 

Jackie wŜƴŦǊƻǿΩǎfamily, but she had no idea about it until 

two of her children died from sudden cardiac arrest.

Jimmy Brackett, 22, and Crissy Brackett, 21

http://www.cardiacscience.com/blog/2010/02/long-qt-syndrome/


Brandon athlete dies after collapsing at practice

TAMPA τA Brandon High School senior Milo Meeks died 
Saturday, one day after conditioning with the basketball team 
during a pre-season workout.ά¢Ƙƛǎ ƛǎ ƳƛƴŘ ōƭƻǿƛƴƎΣέ ǎŀƛŘ .Ŝƴ .ǊƻƳƭŜȅΣ ǘƘŜ ƧǳƴƛƻǊ ǾŀǊǎƛǘȅ ŀƴŘ 
assistant varsity basketball coach at Armwood.



Jeremy Twining, 
age 21 
Dade City, Florida
February 1, 2015



This slide added April 27, 2016:

Yesterday, a good friend of my step-daughter 
collapsed during a tennis game in the 
Carrollwoodcommunity of Tampa, Florida.  She 
was 16 years old.  

A physician bystander started CPR, but since no 
AED was available, she did not survive.    

Sudden death was the first indication that she 
suffered from a cardiac condition.   At the current 
time, her specific diagnosis is unknown.   

Entry 5/2/2016:  I was advised that the cause of 
cardiac arrest was Hypertrophic Cardiomyopathy.    

. . . . And on a more personal note:


