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A HRS/EHRA/APHRS Expert Consensus Statement on the Diagnosis ¢
Management of Patients with Inherited Primary Arrhythmia
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A Genetic Determinants of Sudden Cardiac Death: AHA
Circulation.2008118:1854 1863

A AHA/ACCF/HRS Recommendations for the Standardization anc
Interpretation of the Electrocardiogram: Part llintraventricular
Conduction Disturbances

A AHA/ACCF/HRS Recommendations for the Standardization anc
Interpretation of the Electrocardiogram Part V:
Electrocardiogram Changes Associated With Cardiac Chamber
Hypertrophy

A ArrhythmogenicDisorders of Genetic Origin: Brugada Syndrome
Circulation: Arrhythmia and Electrophysiology.2012:606-616
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Other Reference Sources:
Electrophysiology (EP) Lab Case Studies
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James Irwin, MD, FACC, FHRS performs an EP study and Ablation at St. Joseph's
Hospital in Tampa, FL, in 2008



Electrophysiology Lab Case Studies

EP Catheters within the heart used for Author Wayne Ruppert conducting Pace

obtaining theElectrogramd & KS a A Y IBMNBILIXY I RdzZNA Yy 3T 9t &

9/ D€ 0 ¢ NI OA yappihg/dd T 2 Mdspitdl Bedurt Institute, Pediatric

integral component of an EP study Electrophysiology Program, Tampa, FL in
2004



Sudden Arrhythmia Death
Syndromes (SADS)

CARDIAC ARREST PREVEN

The identification and management of
conditions associated with Sudden Cardiac
Death in the pediatric and young adult

population



Prevalence
SADS Foundation Stats:

A Each 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

A In 309650% of sudden cardiac deaths, it is the first
clinically identified expression of heart disease

A 10-12% of Sudden Infant Death Syndrome (SIDS) case
are due to Long OT Syndrome.

A LQTS is now known to be 3 times more common in
the USthan childhood leukemia.

A 1 in 200,000 high school athletes in the US will die
suddenly, most without any prior symptoms/AMA
1996; 276
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Prevalence
Sudden Deaths in Young Competitive Athlete
B Maron et al; AHACIrculation2009;119:10851092

Analysis, causes of 1866 Deaths in the US, 1881D6:

A Cardiovascular: 56%
A Traumatic: 22%

A CommotioCordis 3%
A Heat Stroke: 2%

A Other: 17%
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Estimated SADS Prevalence

AHCM:
ABrS

ALQTS:
A ARVD:
A CPVT:
AWPW:

In US Population:

1/500 J AmCollCardiol 2014:64
1/2,500 SADS Foundation
1/2,500 Lenhart,SR007 AHA Circ
1/10,000 SADS Foundation

1/10,000 ' { bl G Qf [ A6 N

1/1,000 Circulation2011; 124:746-757
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Structural heart disease in cardiac arrest survivors.

Long QT 2%
RV Dysplasia 2% g QT 2%

Normal3%  Other 2%

Congenital 2% Other 2%

Spasm 5%

DCM 10%

Normal 10%
CAD 45%

CAD 80%
VHD 13%

DCM 19%

Men Women

Rajat Deo, and Christine M. Albert Circulation.

12;125:620-637
American

Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.




Prevalence

Adverse Drug Reactions: Torsades de Point
secondary to OT prolonging medications

A Occur in and out of hospital

A Underreported

A Medical community undereducated

A 7,000 inhospital ADRs / year (all cause)

A Major issue with pharmaceutical industry,
many drugs removed from market due to high
Incidence of TdP and TdP associated mortality


http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm110632.htm
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm110632.htm

Compared to sudden death from CAD,
SADS mortality prevalence is low,
HOWEVER . . ..

A Nearly EVERY SADS death is a NEEDLESS TR/
that could have been AVOIDED with appropriate
screening and management.

A Many SADS victims are infants, children and
young adults who are otherwise healthy.

A Sudden death is often the first symptom of SADS

A Diagnosed and managed properly, SADS patient:
can live long, productive and happy lives



The SADS Conditions:

A Hypertrophic CardiomyopathyHCM)
A Long QT Syndrom@ QTS)

A Short QT SyndroméSQTS)

A Brugada SyndroméBr9

A ArrhythmogenicRight Ventricular Dysplasia
(ARVD)

A Catecholaminergi®olymorphic Ventricular
TachycardidgCPVT)

A Wolff-ParkinsonWhite (WPW) Syndrome
A CommotioCordis

A Lesscommon conditions (e.gMarfans, Ehlers
Danlos LoeysDietz Syndromeps
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SADS Conditions
Etiology and Mechanisms:

A Genetic (Inherited and New Mutation)LQTS,
SQTS, Brugada, HCM, CPVT)

A Acquired (Medication Induced and Other
Causes)(LQTS)
A Structural(HCM, ARVD, WPW)

A lon Channelopathieglon exchange at Cellular
Level, effects Depolarization / Repolarization)
(LQTS, Brugada, CPVT)



http://circ.ahajournals.org/content/116/20/2325.full.pdf+html

Dysrhythmias Associated with
Mortality iIn SADS Conditions:

A Torsades de Pointed.QTS, Brugada)

A Monomorphic VT, deteriorates to VFECPVT,
ARVD, SQTS, HCM)

A Bi-Directional Polymorphic VT, deteriorates
to multifocal Polymorphic VT then VHCPVT)

A Ventricular Fibrillation(any SADS condition)

A Supraventricular and Wide QRS Tachycardias
deteriorating to VF (HCM,WPW withAFID
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Common SADBysrhythnmiaTriggers:

A Physical Exertion
I Athletes
I Military Personnel

I Anyone who engages in physically demanding
activity

A Emotional Duress

A Adrenergic Stimulation

A QT Prolonging Medications / Substances
A Fever (Brugada Syndrome)



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3196868/pdf/fphys-02-00067.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4110870/

Compared to other pathologies,
SADS prevalence is loWOWEVER

A Lethal to otherwise healthy Pediatric and Young
Adult patients.

A ldentification of those at risk for SADS is achievab
In approximately 80% or more of cases with a
simple history, physical, and ECG

A When an ECHO is added, diagnostic accuracy is
well into the 90% range.

A Treatable in most patients with one or more of
following: Medication Management, Activity
Restriction, Ablation / Surgery, ICD Implantation



SADS Conditions:

A Usually EASY TO DIAGNOSE and are TREAT

A When treated appropriately, most patients car
expect to live a NORMAL LIFESPAN

A Many SADS patients are HEALTHY CHILDRE
and young adults.

A While the prevalence of SADS is loearly
every SADS death is an AVOIDABLE TRAGE!




Coronary Artery Disease (CAD)
typically affects adults above 30
years of age.

Mortality from SADS Conditions
mainly affects children and young
F Rdzf G & XX
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Teen basketball player collapses and dies on couhird school
boy sportsman to do so in less than a month

ByDAILY MAIL REPORTER
UPDATEDt2:03 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;ho died of cardiac arrest from
an enlarged hearon 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 df IS the third such school boy death in the last month.
The other two both had heart conditions


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

Tragedy.The death comes only weeks after that/ot

(right top) and who
collapsed after taking a school rugby match near Denwv



RayPecstudent collapses and dies during
track practice

Posted,201503-05
Kansas City Star

A senior at Raymoré’eculiar High School
collapsed during track practice Wednesday and
died at a hospital, according to school officials.
X [ ftA01 G2 [/ 2yU0AydzS n


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

Family and friends mourn popular Boonsboro High School athlet

Michaela Grove ‘wasjust a good kid that didn't follow the crowd, and people liked that'

July24,2013By DAVE McMILLION | davem@heralgnail.com

801 .393.45215 Aonderson

www.andersonphotographs.com PHOTOGRAPHS

- e D

Family members and friends of a popular Boonsboro High School athlete are mourning heftelesitie collapsed at a can
in Mercersburg, Pa., on Monday evening.

Mi chaela Grovebds mot her, B r-yearaldadaughteowainvolvedain adadrwan eompetaidni
at Camp Tohiglo when she fell to the ground in cardiac arrest.



collapsed and died of sudden cardiac arrest while playing in a high schoc
basketball game in East Stroudsburg, Pennsylvania. His school did not have a
automated external defibrillator available and there were no nearby emergency
medical services.
I FOSNBIFNRazZ | ydzZNBES G GKS K2aLAdGl t | S
they start a fund to help locals schools get AEDs. The Moyers are now involved in Al
LINP2S004a aulidSeARSET YR DNBIQA Y2iKSNE
advocate for school AED legislation and donate AEDs



n died at age 3 of sudden cardiac arrest brought

on by an undiagnosed heart condition. At the suggestion of the
doctor who saw AGeorgeo i n the eme
subsequently tested for heart problems. He was diagnosed with a
heart condition that is, fortunately, treatable.

Jennifer Lynn Balma, t heir mot her, notes th
showed any symptoms of cardiac problems & until the day she
suddenly stopped breathing.


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

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:n To d a v/,
years later, | cry for my daughter every
day. Not a day goes by
myself: If only | had been told that there
are screening tests or preventative
treat ments. 0O



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

WOST OAANGE STARR mGw
CANCILS THES WITK § GAME

High school quarterback threw his second
touchdown pass of the night, walked off the field, armbllapsed

from sudden cardiac arrestHe died in the ambulance on the way
to the hospital in West Orange, Texas.

In the news coverage following Garre& death, Dallas station
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/
http://www.cardiacscience.com/blog/2010/09/sudden-cardiac-arrest-death-renews-interest-in-cardiac-screenings/

High school football player Zachafchrahcollapsed andlied of sudden cardiac
arrestduring football practice in Plano, Texas. His mother, KaBahrah) has
become an advocate for legislation mandating heart screenings as a part of

student physicals.
%l OKF NEQa RSIFGOK KIFIR |y AYLI OG 2y GK
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Plano now offers lowcostECG$ Y R SOK2 OF NRA23IN) Ya F2
athletes.



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

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

LY 9NAOQa YSY2NERZ eleKtrScarTﬂld)q?ﬁMEl@) K I 2
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http://www.cardiacscience.com/blog/2010/08/cardiac-screening-for-school-sports/
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 educaltoax Schewitzdied
of sudden cardiac arrhythmiaSince then, the MaschewitzFoundation,
created by his parents, has providdee electrocardiogramgEKGS) for
more than 10,000 Chicagarea students through a Screen for Teens
program.

According to media reports, the screenings have identified 142 teens
are considered atisk for sudden cardiac death because of cardiac

conditions.



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

Nick VVarrenti, 16

* ."‘ - a"._

NickVarrenti played in two high school football games varsity and junior
varsityt on Labor Day weekend. A day later, Baffered sudden cardiac

arrestand died. His family learned later thdtiick had lived with an
undiagnosed heart condition, hypertrophicardiomyopathy

bAO]1 Qa LI NByda ONBIGSR G4KS baOj
education schools, athletes, and communities about sudden cardiac
arrest, public access defibrillato(PAD) programs, and cardiac screenings.



http://www.cardiacscience.com/blog/2010/06/cpr-and-aed-awareness-week-youth-sports/
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 diseadeong OT Syndromean in
Jackiew S y F Namiybat she had no idea about it until
two of her children died from sudden cardiac arrest.



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

TAMPAT A Brandon High School senibf died
Saturday, one day after conditioning with the basketball team
GCKAA Ad YAYR o0ft2¢6Ay3IAZE al AR
assistant varsity basketball coach Armwood.



Jeremy Twining,
age 23

Dade City, Florida
February 1, 2015

Your Hometown News Source » Dade City News
February 12, 2015 - 7B dadecitynews.net

Jeremy Grant Twining
A2 TWINING, Jeremy Grant, 21, of Dade
City, joined his savior Jesus in Heaven
- on Feb. 1, 2015. He was born May 31,
4l 1993. He graduated from Pasco High
M School and was studying Criminal
| Justice at Liberty University. He is
| survived by his parents, John and Julie
Twining of Dade City; siblings,
Jonathan, Jessica and James Twining of Dade City;
girlfriend, Lydia Tucker of Temple Terrace; paternal
grandparents, Dave and Shirley Twining of Tampa;
maternal grandparents, Edna Margaret Neatherly of
Tampa and Earl and Ginger Hornsby of Cromwell,
Conn.; and countless aunts, uncles, and cousins.
Jeremy will always be remembered for his contagious
laugh, his huge caring heart, and his love for his Lord
and Savior Jesus Christ. A private graveside service
was held Feb. 6 from the Florida National Cemetery in

- Bushnell. A memorial service was held at First Baptist

Church of Dade City on Feb. 7. In lieu of flowers make
send donations to the Sudden Arrhythmia Death
Foundation at SADS.org. Hodges Family Funeral Home
was in charge of arrangements.




... . And on a more personal note:

This slide added April 27, 2016:

Yesterday, a good friend of my 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 s
suffered from a cardiac condition. At the curren” /=
time, her specific diagnosis is unknown. '

o
Ty,

_ My step-daughter, Caitlin Cameron
Entl‘y 5/2/2016 | was adV|Sed that the cause Of (nght) with her friend, also named

OF NRAFO | NNBau 6F ax al caitlin (left) who collapsed and died | S
likely, Hypertrophic Cardiomyopathy. during a tennis match on 4/26/16
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have an obligation to implement
programs, practices, protocols,
policies and procedures designe(
to eliminate the needless
mortality of SADS In our
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AHA/ACC Scientific Statement

Assessment of the 12-LLead ECG as a Screening Test
for Detection of Cardiovascular Disease in Healthy General
Populations of Young People (12-25 Years of Age)

A Scientific Statement From the American Heart Association and the
American College of Cardiology

Endorsed by the Pediatric and Congenital Electrophysiology Society
and American College of Sports Medicine

dit is underscored that the present report
IS not limited In scope to universal mass
screening for athlete populations but
iImportantly includes considerations for
screening large, young, and truly general
populations (schoehged, 12,25 years
2f R 2F 020K a



AHA/ACC Scientific Statement

Assessment of the 12-Lead ECG as a Screening Test
for Detection of Cardiovascular Disease in Healthy General
Populations of Young People (12-25 Years of Age)

A Scientific Statement From the American Heart Association and the
American College of Cardiology

Endorsed by the Pediatric and Congenital Electrophysiology Society
and American College of Sports Medicine

aLO | LIISIFNEBR 2yfeée 2
relatively small athlete populations are
targeted for screening, at leastome
consideration should be given to extending
this screening tahonathletesin the same

SdzNAAaRAQUAZ2Y | YR OS



ECG ldentification of
SADS Conditions.




9 YDa 5 h
ALWAYS TELL T
TRUTH. ..
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Syndrome, there Is always an undesirable degree of
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Suspect SADS when any of the following are
noted:

C Patient presents with Syncope of Unknown Etiology
Ly Of dzRE& yOF EISKI (2 & F dz f

C Family History of SADS Conditions or fahiityotryof

C An EKG demonstrates waveform abnormalities
consistent with a SADS condition.



ECG Evaluatiog Considerations:

A Sensitivity and Specificity issues with the ECG:
il ayS3AlFUALBS 9/ D¢ R2Sa y

I The following SADS conditions typAicaIIX hav,e ,
Oy 2NXIFfe€ 9/ D LINBaSyul uA

A CatecholeminergiPolymorphic Ventricular Tachycardia

AConcealed Brugada Syndrome
AConcealed bypass tracts (e.g. retrograde conducting only’

I HCM and othercardiomyopathiesdo not always
present with ECG abnormalities.



ECG Evaluatiog Considerations:

A Sensitivity and Specificity issues with the ECG:
il aLIR2aAidAgdS 9/ Dé&€ g NNI Y
I A positive ECG may result from:
A Another (unrelated) condition
Al a Cl f & & notaBnarmality i® @esent
AAn ECG pattern associated with athletic trainitignay
resemble those seen in patients with incomplete or mild

expressions of primargardiomyopathiesnd ion
channelopathies



http://circ.ahajournals.org/content/124/6/746.full

For more SPECIFIC information aboult
ECG indicators for the following
conditions, click on the associated link:

A Long QT Syndrome

A Short QT Syndrome

A Hypertrophic Cardiomyopathy

A Brugada Syndrome

A ArrythmogenicRight Ventricular Dysplasia
A Wolff-ParkinsoAWhite Syndrome



http://circ.ahajournals.org/content/119/10/e241.full
http://circ.ahajournals.org/content/116/7/686.full
http://www.cardiology.org/projects_athletic_14_3485379392.pdf
http://circep.ahajournals.org/content/3/3/283.full
http://circ.ahajournals.org/content/110/12/1527.full.pdf+html
http://circ.ahajournals.org/content/110/12/1527.full.pdf+html
http://circ.ahajournals.org/content/110/12/1527.full.pdf+html
http://emedicine.medscape.com/article/159222-overview
http://emedicine.medscape.com/article/159222-overview
http://emedicine.medscape.com/article/159222-overview
http://emedicine.medscape.com/article/159222-overview
http://emedicine.medscape.com/article/159222-overview

Long QT Syndrome




Etiology of Long OT Syndromes:

Congenital(14 known subtypes)
Geneticmutation results in abnormalities of cellular
lon channels
Acquired
Drug Induced
Metabolic/electrolyte induced

Very low energy diets / anorexia

CNS & Autonomic nervous system disorders
Miscellaneous
Coronary Artery Disease

Mitral ValveProlapse



THE Q-T INTERVAL

- BEGINNING OF
QRS COMPLEX
TO THE END OF
THE T WAVE

* NORMAL VALUES VARY
BASED ON HEART RATE

- SEVERAL WAYS T0O
DETERMINE NORMAL LIMITS



THE *QTc INTERVAL

*QTc = Q-T interval,

corrected for heart rate

HEART

RATE MALE FEMALE
150 0.25 0.28
125 0.26 0.29
100 0.31 0.34
93 0.32 0.35
83 0.34 0.37
71 0.37 0.40
60 0.40 0.44
50 0.44 0.48
43 0.47 0.51

Annals of Internal Medicine, 1988 109:905.



QT CORRECTION FORMULAS:

~

T SO0 QNTEQTORR
Fredericia QTEQT/(RR)1/3
Framingham QT&QT+0.154(RR)

Rautaharju QTpE=656(1+HR/100)




DETERMINING Q-T INTERVAL LIMITS

YA A VAl
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&= Relatlvely accurate method to quickly identify
patients with abnormal QT Intervals.
- Applies to patients with normal heart rates
(60-100) and narrow QRS ( QRSd <120ms )
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The Q - T Interval
should be LESS THAN 1/2 the

R - R Interval

0] TOO LONG
GOOD

IHNl |/ dEEEEEN I IEEEEEEEEEME
IHEI | EEEEEEN NN
NN IEEEEEE IHEEEEEEN

—_ || il
| DV ....Ll 1. I..II-".L‘-' il lﬂ...ll.ll
IHELNEEEEEEUEJEEEEEEEEEEEEEEEEEEEE




The Q - T Interval
should be LESS THAN 1/2 the

R - R Interval

0] 4 TOO LONG
DANGER!
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Determining the QT / QTc
Method 1¢ 12 Lead ECG Repbort

Standard 12 Lead ECG
printout . ..

Heart Rate = 83
QT Interval = 357

QTc = 420

Rate 83 . Sinus rhj
. Borderlil

PR 183

QRSD 88

QT 357

QTc 420

--AXIS--

P 70

QRS 41

T =1

12 Lead; Standard Pla
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Determining the QTc

A iPhone

I https://itunes.apple.com/us/app/correctedt-
Intervakgtc/id11461/77765?mt=8

A Android

I https://play.google.com/store/apps/details?id=co
m.medsam.qgtccalculator&hl=en



https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://play.google.com/store/apps/details?id=com.medsam.qtccalculator&hl=en
https://play.google.com/store/apps/details?id=com.medsam.qtccalculator&hl=en

Corrected QT Interval (QTc) 7

Daniel Juergens

$0.99

¢ KS N.

a n A P P iPhone Screenshots
Carrier ¥ 12:52 AM - Catrier ¥ 12:52 AM ra— Catrier ¥ 12:52 AM

Like the R-R interval, the QT interval is
e sl 100 A dependent on the heart rate and may be
adjusted to improve the detection of
patients at increased risk of ventricular

QT Interval: 405 msec arrhythmia. The standard clinical correction ) '
is the Bazett’s formula, which is used in this The information contained within
= app. For risk of sudden cardiac death, this ication is for informational
o Borderine QTc* in males e 431-450 ms, 0ohc
and i o " purposes only and does not
in females 451-470 ms. An "abnormal 2 % .
o QTc in males is a QTc above 450 ms, and in constitute medical or health advice.
m (m‘g, @ 523 milliseconds females, above 470 ms. You should not rely on the
: information portrayed in this
application as an alternative to
Abnormal QTc

medical advice from your doctor or
any other professional healthcare
provider.

Refecences: hMips /fen.mwikipedia org/wikl/
QT _interval (20.08.2016)




QTc Values:

Too Short: < 390 ms

Normal
-Males: 390 - 450 ms
-Females: 390 - 460 ms

Borderline High
-Males: 450 - 500 ms
-Females: 460 - 500 ms

High (All Genders): 500 - 600 ms

fh! w/ 9Y ! / / k' 1!kl wf{ wSO2YYSVRI{GA2Yya T2
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http://circ.ahajournals.org/content/119/10/e241
http://circ.ahajournals.org/content/119/10/e241

ECG Indicators of Long OT Syndrome:

QTc460ms or longer in females*

QTc450ms or longer in males*

T wavealterans

U waves >100% of the T wave

U waves merged with T waves

U waves >0.1mv (1mm on standard calibrated
ECG)

*Pp.RautaharjiE S Btariddrdizatian and Interpretation of the ECG, Par€ IV
JACC2009;53, no. 11:9821

F WHEN LQTS IS SUSPECTED, TAKE THE FOLLOWING PRECAUTIO




When ECG Indicators of Long &Jnromeare present:

wODbtain a thorough patient history, to rule out incidence of syncope

and family history of sudden death/ near sudden death.
WO G fdzZr &S LI GOASYGQa YSRa fAaad F2N
wRule out hypothermia
wRule out CVA
WGl fdz2r S GKS LI 0ASYy(iQa St SOUNRT el
wahbL¢hw t!'¢L9b¢cQ{ 9/ D Chw w,;, b{ hC
w 2y aiRSNI &S ElkdSdelysioDdGisyta rike dutELQTS

F  LOTS + ECTOPY.X Risk of Torsades de Pointes!



Suspected QTS Considerations include:

1 Avoidanceof Meds that are known to prolong the QT
Interval. Click here for current list from
CREDIBLEMEDS.ORG

Commonly used QT prolonging meds include:
-Amiodarone -Ritalin

-Procainamide -Pseudophedrine
-Levaquin -Haloperidol
-Erythromycin -Thorazine
-Norpace -Propulcid
-Tequin -Zofran



https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf

Traditional Lead Placement

5 WIRE TELEMETRY UNIT




LEAD PLACEMENT - V3

5 WIRE TELEMETRY UNIT



PATIENT 1: NORMAL

PATIENT 2Genetic susceptibility; sensitivity to QT prolonging drugs:

KANNANKERIL ET AL.

Patient 1 Patient 2

l Same QT-prolonging drug 1

e T S



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf

Medication induced LQTS Case Study: 56 year old male

W Cna e Hbm o wsyncope of Unknown Etiology”

i QRS deration 104w : Y : ARSI
| ﬁ".:":?_ g3 37@'#:;&--‘?2?;53-}';;2;“: - 30 days prior to this visit, Patlent started ta_lkmg Rntalm: Since
. i - then he has reported multiple syncopal episodes. Notice the

| ] prominent U waves in Leads V1, V2 and V3.




Medication induced LQTS Case Study: 56 year old male
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Run of Torsades de Pointes occurred during Cardiac Catheterizatio




Medication induced LQTS Case Study: 56 year old male
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Torsades de Pointes sdiérminates just before aborted Defibrillation




Male  Caueasan  PRinwesl 15206 Ritalin was immediately discontinued.
i 81'?“@%:" f?f';m&“'\  Within 48 hours, U waves were gone.

b Jee 300 Ok i ru.'.ruu 51 B4 m ..... " No more incidents of SHICHp8:EpOHad

"""""




[REATMENT OF TORSADES de POINT
per AHAACLS 2015:

-TRANSIENT: MAGNESIUM SULFATE 1
gm IV infusion overo®0 minutes.

-PERSISTENPATIENUNSTABLE:
DEFIBRILLATION

-CARDIAC ARREST: FOLLOW Ventricule
Fibrillation AlgorithmConsideiMagSulfate
as yourAntiarrhythmiof choice.



GENETICALLY ACQUIRED LONG QT SYNDROMES:
ECG PATTERNS of 3 MOST COMMON VARIATIONS:

Functional Frequency 1213 Triggers Lethal .
T!,l'l:lﬂ EII"-EM E"‘EEI ALna!i.%g E.EG C.Elrdiilc E.u,Entll:l Fﬁnahﬂﬂﬂﬁ
. E}:emllﬁse {Eﬂ%-fw
motional Stress o
LaTs1 K l 30%-35% JL\A/\ Sleep, Repose ( }} Ee
Others (19%)
Exercise (29%
LaTs2 K l 25%-30% Emotional Stress 39%] 2%
Sleep, Repose (22%)
Exercise {4*;{.?
LoTss - T . JJ_/\ Emotional Stress (12%) -

Sleep, Repose (64%)
Others (20%)



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=aeldgzfuy47JCM&tbnid=UvM8pYa3ymAjgM:&ved=0CAUQjRw&url=http://www.heartrhythmcongress.com/files/file/HRC2013 Presentations/131021-1350-Long QT syndrome, P McKeown.pdf&ei=SePeUq23NYXMkAe0mIG4Ag&bvm=bv.59568121,d.eW0&psig=AFQjCNF4Hj3fqhVIE1wZ_ZAS8BTQ34j14g&ust=1390425025673533

22 y/lo FEMALE Veat. rate 53 bpm PEDIATRIC CARDIOLOGY ASSOCIATES
PR interval 110 ms
QRS duration 84 ms
QT/QTe 678/636 ms
P-R-T axes 25 60 48
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15 year old male with undiagnosed LQTS. He sufferedaithospital sudden
cardiac arrest; it was the first indication of his condition. His ECG is shown
below. T waves consistent with LQTS Type 2 can be seen in Leads V2 and \

01/1767/714:53:42 Baseline Intervals 25mm/§ec 0.5 mV/cm
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The young man whose ECG Is
featured on the previous page had
a complete recovery from his out
of-hospital cardiac arrest, thanks tc
Immediate bystander CPR and ust

of an AED by mall security. | had
the pleasure of meeting him when
we Implanted his ICD.



LQTS Risk Assessment Score

Developed by Peter Schwartz, MD

Points

Electrocardiographic findings
A QTc
=480 ms 3
460-479 ms 2
450-459 ms (in males) 1
BQTc 4" minute of recovery from exercise 1
stress test =480 ms
C Torsade de pointes 2
D T wave alternans 1
E Notched T wave in 3 leads 1
F Low heart rate for age 0.5
Clinical history
A Syncope
With stress 2
Without stress 1
B Congenital deafness 0.5
Family history
A Family members with definite LQTS 1

B Unexplained sudden cardiac death below age 30 0.5
among immediate family members

SCORE: <1 point: low probability of LQTS.
1.5 to 3 points: intermediate probability of LQTS.

>3.5 points high probability.




Short OT Syndrome

A NormalQTcfor males is 35@50ms
A NormalQTcfor females is 36@60ms

A Therefore anyQTc<350 in males and <360 in
females Is considered short.

A Typical QT intervals for patients with
diagnosed SQTS is between ZHEDmS.

A Many ECG feature little or no ST Segment; th
T wave originates at the termination of the S
wave.



http://circep.ahajournals.org/content/3/4/401.full

Short OT Syndrome

A Most CommonDysrythmias
I Atrial Fibrillation
I Ventricular Tachycardia
I Ventricular Fibrillation


http://circep.ahajournals.org/content/3/4/401.full

Short OT Syndrome

A When an abnormal (Short OR Long) QT
Interval Is noted, rule out SECONDARY cause
first:

I hyperkalemia

I Acidosis

I Hypercalcemia

I Hyperthermia
| effects of drugs like digitalis

| effect of acetylcholine or catecholamine


http://circep.ahajournals.org/content/3/4/401.full

Short OT Syndrome

A TheRautaharjuormula for calculating the
QTp(predicted QT interval) is proclaimed as
being a more accurate measurement for SQ
ECG evaluation.

A TheRautaharjuQTpformula:

r N\

(QTP=656/(1+heart rate/100)


http://circep.ahajournals.org/content/3/4/401.full

SOTS

—** e

www.shortgtsyndrome.org



http://www.shortqtsyndrome.org/what_is_a_qt.htm

Short OT Syndrome

Management

A Medications: Quinidine
AICD


http://circep.ahajournals.org/content/3/4/401.full

ECG Indicators:
Hypertrophic Cardiomyopathy

A ECG may be normal
A Deep, narrow (daggdike) Q waves



ECG Indicators:
Hypertrophic Cardiomyopathy

Lol |

— DEEP, NARROW
"DAGGER-LIKE"
Q WAVES




ECG Indicators:
Hypertrophic Cardiomyopathy

A ECG may be normal
A Deep, narrow (daggdike) Q waves
A Inverted T waves in multiple regions

A Left Ventricular and possibly Left Atrial
Hypertrophy



http://sitebuilder.myregisteredsite.com/sitebuilder/f_edit_page.html
http://sitebuilder.myregisteredsite.com/sitebuilder/f_edit_page.html

Hypertrophic Cardiomyopathy (HCM)

COMMENT: ACCOURT#

- CEELSSise nram b

~




ECG Indicators:
Brugada Syndrome




BRUGADA SYNDROME

1. RBBB PATTERN

2. J POINT ELEVATION V1,
V2 and possibly V3

3. DOWNWARD SLOPING
S-T SEGMENT

4. INVERTED T WAVE

5. GIVES S-T SEGMENT A "TRIANGULAR"
APPEARANCE




37 yr Venl. rate
Female  Caucasian PR interval
QRS duration
Room:C4A QTIQTe
Loc:3 Option:23 P-R-T axes
Technician:

62

180

88
418/424
37 2

BPM
ms
ms
ms

47

Normal sinus rhythm
Normal ECG
No previous ECGs available

Referred by:

IS THERE ANYTHING
ABNORMAL WITH THIS EKG ?

25mmfs  10mmymV  40Hz 005D  12SL 235

CID: 3

EID:46 EDT:
Page 1 af 1




37yr Vent. rate 62 BPM Normal sinus rhythm

Female  Caucasian PR interval 180 ms Normal ECG % NOTE COMPUTER
QRS duration 88 ! g :
QT/QTe 418/424 $2 No previous ECGs available INTERPRETATION !
P-R-T axes 3122 47
= |

=

BRUGADA SYNDROME ECG PATTERN:
- ELEVATED J POINTS IN V1, V2

- DOWNSLOPING "COVED" ST SEGMENT
-INVERTED T WAVE.

NEVER FORGET THE
"TRIANGULAR" SHAPE!




PATTERNS of S-T ELEVATION :

BEWARE of the

" TRIANGULAR "
SHAPED S-T SEGMENT
IN V1, V2, and some-

times also in V3 . . .

THINK - -
‘\\I'?* BRUGADA SYNDROME ‘\‘/f&




MECHANISM OF PHASE 2 RE-ENTRY IN BRUGADA SYNDROME

NORMAL ENDOCARDIAL ALTERED (SHORTENED) ACTION
ACTION POTENTIAL POTENTIAL OF EPICARDIAL CELLS

N

ELECTRICAL
GRADIENT



Brugada / Long QT Syndromes cause:

.........

Torsades de Pointes:

ADecreased; to ¢ NO Cardiac Output

AOften patient PULSELESS during episode

ACauses SYNCOPE

AOften DETERIORATES into VENTRICULAR
FIBRILLATION and CARDIAC ARREST.




WIDE COMPLEX TACHYCARDIA
TORSADES de POINTES (QRS >120ms)

ABCs
PULSE - UNSTABLE PULSE - STABLE

GO TO = IMMEDIATE = 02/ IV | EKG
V-FIB DEFIBRILLATION = MAGNESIUM
ALGORITHM ! INFUSION

START IV 1-2gm OVER

CONSIDER 5-60 min,

SEDATION

U0 NOT give PROCAINAMIDE AMIODARONE or SOTALOL
fo patients with TORSADES or POLYMORPHIC VT 117

OTHER CONSIDERATIONS:

- EVALUATE BASELINE ECG RHYTHM FOR PRONGED Q-T INVERVAL.
- EVALUATE PATIENT'S MEDS FOR Q-T PROLONGING DRUGS
... if PATIENT HAS BEEN RECEIVING ANY Q-T PROLONGING DRUGS, IMMEDIATELY
DISCONTINUE AND CONTACT PHYSICIAN STAT.
- EVALUATE PATIENT HISTORY FOR PREVIOUS EVENTS OF "SYNCOPE OF UNKOWN ETIOLOGY"
- EVALUATE PATIENT FOR FAMILY HISTORY FOR SUDDEN CARDIAC DEATH

REPORT ANY ABNORMAL FINDINGS TO PHYSICIAN.



ECG abnormality diagnostic or suspected of Brugada syndrome.

- —-'\/"\vf \\}/—- -'\J\r»—v-—* “\——"\vr'\ e
: A
v TR\ :jtvrv‘\ ,\_JVM-V

)

Type 1: Type 2: Type 3:

Coved type saddle-back type Saddle-back type
ST-segment ST-segment “ST-segment
elevation elevation elevation”

Yuka Mizusawa, and Arthur A.M. Wilde Circ Arrhythm

) Electrophysiol. 2012;5:606-616
American

Heart
Association.

Copyright © American Heart Association, Inc. All rights reserved.



BrugadaSyndromeg Type 2 vs. 3 Recorded February 23, 2020 at BHSR:

Pat II_ 02/23/2020 14:09:10 Bayfront Health Seven Rivers ED
Dept
RX Account # Room
DX Tech Tl
Rate 62 Sinus rhythm Req Provider:
PR 168 Left axis deviation
QRSd 104 RSR' in V1 or V2, probably normal variant
QT 396 Baseline wander in lead(s) Vé
QTc 402 NC PREVIQUS ECG AVAILABLE FOR COMPARISON
—Axis—

P 42
QRS -39

20
- Otherwise Normal ECG - Unconfirmed Diagnosis

f f f e
i V Vi /4
e A Al
= 55 S5 S

T
<

N
/
Z
—é
\
a1

dls

Philips PageWriter TC

10.00 mm/mV

| F60~0.15-100Hz |




Type 2:
saddle-back type

ST-segment
elevation

EE EEEEE EREE
Type 3:

Saddle-back type

“ST-segment
elevation”




BRUGADA SYNDROME

- SEVERAL VARIATIONS of this
disorder are known to exist.

- CONCEALED and NON-
CONCEALED.

- The NON-CONCEALED version |
HAS THE V1-V3 abnormality
VISIBLE at all times.

- The CONCEALED version-pt. has a NORMAL

EKG at most times - a DRUG STUDY, an EP

STUDY, and/or GENETIC TESTING must be
done to rule out or confirm diagnosis.




Arrhythmogenic Right Ventricular Dysplasia

AA genetically acquired myocardial disease associated with
paroxysmal ventricular arrhythmiaand sudden cardiac death.

ACharacterized pathologically by fibetatty replacement of the
right ventricular myocardium.

AThe second most common cause of sudden cardiac death in
young people (after HOCM), causing to 20% of sudden cardiac
deaths in patients < 35 yrs of age

ATypically inherited as amutosomal dominantrait, with variable
penetrance and expression (there is an autosomal recessive form
called\axos Diseasewnhich is associated with woolly hair and
skin changes).

AMore common in men than women (3:1) and in people of Italian or
Greek descent.

AEstimated to affect approximately 1 in 5,000 people overall.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1502077

From: 2014 ACC/AHA Guideline on Perioperative Cardiovascular Evaluation and
Management of Patients Undergoing Noncardiac Surgery: A Report of the American
College of Cardiology/American Heart Association Task Force on Practice
Guidelines

ArrhythmogenicRight Ventricular (RV) Cardiomyopathy
and/or Dysplasia

In 1 autopsy study examining a series of 200 cases of sudden
death associated witharrhythmogenicRVcardiomyopathyand/or
dysplasia, death occurred in 9.5% of cases during the
perioperative period. This emphasizes the importance of close
perioperative

evaluation and monitoring of these patients for

ventricular arrhythmia. Most of these patients require
cardiacelectrophysiologistinvolvement and consideration for an
Implantable cardioverterdefibrillator (ICD) for longterm
management.



ARVDc 12 Lead ECG Indicators

EPSILON WAVES
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ARVD ECG 1
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ARVD ECG 2
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http://www.wikidoc.org/index.php/File:Arrhythmogenic_right_ventricular_dysplasia.jpg

|- aVF




| r— :
3

m g T i

_ 133 sesilingi
L HIE3E

1
Binani $3

_ H4= WHWHWM(« v

— +4 e tees 1
suraa

_ S i i
S ! LEH
x X +

b 4
3 LTI

] e i
s - bo ey o

s rees: R TTIEe,
SEEE —t

-

| i S
= T

EHHEE TR e
R reerrrrreteact el tiisrevens

_ 1 mnA m— ST ST I R b s
Ll R TI $
T put 1222 i

_ Sabiiaa 3 i
331t ity et MV 1

—-— -

ﬁ = bet T = <

' b Nmrkn |

b} +

) SRR EIS barst y e $
4 — 1 H

\ R i) i :

& > T :

_ e FHas 235

T

E = 11 s i

o 1 m

_2 w : i b :

N 1133 Hifi il g i3

- +
Y = $ T
s -

_ $i S e i
13335 % - -4

nﬁ =

| & TR i :

-.m. m- T 33 oo

b ad AR . i
. 2 3

oo 3388 i ' -

—_— reerTees Hit “: -
FEassii s taEre T IyTseeet 3t it
wx. Haune ——t T =

" $ i :

_ e it

| o P <~ 5338s num I3

h = - L e 113
F e EEeda: 11
- + AR -

— o
™ I233 = PR rIITEN =
o it [ > e
—_——— :
313
ol HHHH i
- ™~ ' 3% +
- s [333Ri
255 3

@ m i :

~ 17}

~ g -

-
= . £
2 T i
Y B e
m o~ 1] 4a T
oo -
> T v .
i £
418
13 1 I3 i
RS T i :
T it AT L :
Lo *r -
e iR
-2 otdy i tii T 4
Hititt ' ..uw — o5
i 5 fif
: b 23 112 2211y = i
(333558 + st
in Tttt s hea s LIty 31 ! :
o~ : iistaais £ :
w3 3 > -
~ 3 cdes Toiiiid 3
v el 3 ~ > 53

of : il il :

K m ” - - . ™

O o™~ 3 :

g Siss xwﬁm ﬂ_w. :m a4

BDyo 3 338 ¥ HiH

.. -2 3 b 4 > 2 '

m M m 11 111t ! roa st oo id doidd

- e * 3 :
o [HHE = 7 = it
13228221 3 It ITii1e
S>> T I3 > 1t A gt RS
i 22z
: i ~ LT
m m- 33553 Tip L 3 baa 333322 FRIITRRITT L
- ->b
- I 1111t $ =333 i S -
- 135> SR sedaRA N LSRR AA4 ns y
.44 b 4L X ™ c i
foe 5 33 bes T332 aiaidliin
- - - +
3
qzh i SeH STHIT A . i33Tasasisiics Tooes : >
i3 e - ——
.MMNI _ﬂ e .m 2+ =533 . 13323333 LE13 111t
St tlsabastess REessss it T3 3o
Frsss T eesfiass] s . T
3 lrMQ« ™ 3 wmm 13T _‘t‘ = 1
Hisaieses : 2 < : :
i . T i i
TiEistee b33 + aelii s i
T i rertintilis prasan:
£ : : i 3 SIS HHE

o5 S e —

- o sepaigiiad r 2o puspans 33 0 -

dF8 it SRR o = TN i

W 5. PIEseee: 385 rizes e r :mm Hes B

geefosonis 8 g e Pt T P+ 1+ 3 S22 S S 1a.




I

i

ARVD INDUCED VT

aVR

aVL

VP

Vi

. o

V3

| N4

N5



THE "SKELETON OF THE HEART"

ATRIUM

|
AORTIC VALVE OPENING
HIS BUNDLE OPENING

PULMONARY VALVE OPENING
FIBROUS

"SKELETON

of the |
HEART" — A L A D>

TRICUSPID MITRAL
VALVE VALVE

OPENING OPENING \ VENTRICLES




WOLFF-PARKINSON-WHITE
EKG CHARACTERISTICS

SHORTENED
P-R INTERVAL




WOLFF-PARKINSON-WHITE
EKG CHARACTERISTICS

WIDENED
QRS COMPLEX




WOLFF-PARKINSON-WHITE
EKG CHARACTERISTICS

4

DELTA
WAVE




17-MAY-1997 15:32:09

ST. JOSEPH'S WOMEN’S-WOMEN’

ROUTINE RETRIEVAL

16 yr Vent. rate 92 BPM Normal sinus rhythm with sinus archythmia
Female Caucasian PR interval 112 ms i
QRS duration 118 ms
Room:REC QT/QTe 356/440 ms
Loc:20  Option:50 P-R-T axes 59 =22 107

nsider later nia

History:Unknown EKG CLASS #WR030100
Technician: DP

! No previous ECGs available
Test ind:EKG

60783

WOLFF-PARKINSON-WHITE
TYPE B

Referred by:

i an REL EEEY

I RENACRIE R

25mm/s  1Omm/mV  40Hz 005C 12SL 250 CID: 12

EID:18 EDT: 16:01 17-MAY-1997 ORDER:




Shyr
Male

Room:54()
Loc:5

Vent. rate
PR interval

Caucasian

QRS duration

Option:28

Technician [EKG CLASS #WR03696205

QT/"QTC
P-R-T axes

64 BPM

110
146
418/431

-36

ms
ms
ms
119

Referred by:

01-MAY-1999 04:14:17

1 rhvthm
Wolff-Parkinson-White
norm

No previous ECGs available

ST. JOSEPH'S HOSPITAL-IN1464 ROUTINE RETRIEVAL

PRE-ABLATION

WOLFF-PARKINSON-WHITE

TYPE A

Confrmed By:

f.i..“v’.4;f;;'_ﬂ-,.r. Jiilis

25mm/'s

10mm/mV  40Hz  005C

12SL. 4 CID:12

e

VS; e

T = T 3 £ . G . 3 O L 0 DT
+

G

EID:17 EDT: 08:49 01-MAY-1999 ORDER:



04-MAY-1999 04:47:41 ST. JOSEPH'S HOSPITAL-IN1464 ROUTINE RETRIEVAL

Sthyr Vent. rate 69 BPM
Male Caucasian PR interval 184  ms

QRS duration 88  ms
Room:426 QT/QTc 392/420 ms
Loc:5  Option:28 P-R-T axes 60 69 -50

Normal sinus rhythm
Marked T wave abnormality, consider inferior ischemia
Abnormal ECG

Wolff-Parkinson-White is no longer Present

EKG CLASS #WR03696205

POST-ABLATION

J

I

[/ERR] 4R SR

25mmds  10mm/mV  40Hz  005C  12SL 4 CID: 12

R

EID:17 EDT: 09:08 04-MAY-1999 ORDER:



85/84/99 14:16:008

25mm/sec 4, 2mm/nU

U4

aUL uz

srl

JOSEPH'S HOSPITAL

W-P-WW DOUBLE BY-PASS TRACT




Wolff-ParkinsonWhite
_|_

A-fib

= DISASTER

F #1 WPW associated cause of sudden death:
deterioration of WPW AF into VF



37 y/lo male

Chief Complaint: Lightheadedness,
Palpitations, Shortness of Breath

HPI. Sudden onset of above symptoms
approx. 1 hour ago

PMH: HTN (noitompliant)



37 y/o male

PE: Alert, oriented, restless, cool, pale, dry
skin. PERL, No JVD, Lungs clégrd soft non
tender, Extremities: WNL, no edema

Meds: None, NKDA

VS: BP 106/50, P 180, R 26, SAO2
93%




ST.JOSEPH’S HOSPITAL-

37 y1 Vent. rate 180 BPM  WIDE QRS TACHYCARDIA — POSSIBLE VT
Male  Caucasian PR interval 'ooms Right bundle branch block PATTERN
QRS duration 48  ms Ry
Raom:0OP OT/QTe 2847491 ms Abnormal ECG
Loc:§  Option: 16 P-R-T axes ¥ =77 103

Med: U nknnwn
Referred by: Confirmed By:

A

i

1

25mnls MUMHH&H DELTAWAVES



ST. JOSEPH'S HOSPITAL-

37yr ' Vent. rate §2 BPM Normal sinus rhythm
Male  Caucasian PR interval 132 ms Ventricular pre—excitation, WPW pattern type A
QRS duration 128 ms Abnormal ECG
Room:0OP QT/QTe 392/458 ms
Loc:8 Option: 19 P-R-T axes 77 —44 154
Referred by:

Confirmed By:

ROUTINE RETRIEVAL

i

) 1

25mm/s 10mm/mV  40Hz

003C  12SL 78

CID; 0




Physician correctly identified
Atrial Fibrillation with Rapid Ventricular
Response.

However did NOT identify the Wolff
ParkinsoAWhite component.

Patient was given Diltiazegpromptly
converted to-VENTRICULAR
FIBRILLATION.



AHA ACLS 2010 STANDARDS

WIDE COMPLEX TACHYCARDIA

(QRS >120 ms )

[MONOPHASIC ]

GO TO

V-FIB
ALGORITHM !

PULSE - UNSTABLE

® IMMEDIATE SYNC.
CARDIOVERSION:
-100 j biphasic
- consider sedation
® INCREASE joules
= MEDS:
-PROCAINAMIDE
-AMIODARONE

PULSE - STABLE

= 02, V-0, EKG

= MEDS:

- ADENOSINE 6-12
(only if REGULAR)

- PROCAINAMIDE
(20-50mg/min)
- AMIODARONE

(150 over 10min +
1mg/ min INFUSION




AHA ACLS 2010 STANDARDS

WIDE COMPLEX TACHYCARDIA

(QRS >120 ms )

[MONOPHASIC ]

house

GO TO
V-FIB
ALGORITHM !

PULSE - UNSTABLE

® IMMEDIATE SYNC.
CARDIOVERSION:
-100j biphasic
- consider sedation
® INCREASE joules
= MEDS:
-PROCAINAMIDE
-AMIODARONE

PULSE - STABLE

= 02, V-0, EKG




37 yr Vent. rate 180
Male Caucasian PR interval "

QRS duration 148
Raom:OP QT/QTe 2847491
Loc:§ Option: 16 P-R-T axes ¥ =77

Med: Unknownn

BPM

ms
ms
103

ST. JOSEPH’S HOSPITAL-

WIDE QRS TACHYCARDIA — POSSIBLE VT
Right bundle branch block PATTERN

Abnormal ECG

1

|

Wttt

Referred by: ,

Confirmed By:

mm/s  1Omm/mV  40Hz  005C 128172 CID:0
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NO AV NODAL BLOCKERS

FOR WIDE COMPLEX
TACHYCARDIAS THAT COUL
BE ATRIAL FIBRILLATION v
PreExcitation ( WP-W )



Normal Sinus Rhythm

SA NODE

FIBROUS SKELETON
of the HEART

AV NODE




Atrial Fibrillation

SA NODE
(not working!)

FIBROUS SKELETON
of the HEART

AV NODE
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Normal Sinus Rhythm with Wolff-Parkinson White

SA NODE

BYPASS TRACT

FIBROUS SKELETON
of the HEART

AV NODE




Atrial Fibrillation with Wolff-Parkinson White

SA NODE
(not working!)

BYPASS TRACT

FIBROUS SKELETON
of the HEART

AV NODE



Atrial Fibrillation with Wolff-Parkinson White
with AV NODAL BLOCKING AGENTS
e.g: Adenosine,

Cat* Blockers

SA NODE
(not working!)

BYPASS TRACT

FIBROUS SKELETON
of the HEART

AV NODE
(NO CONDUCTION)




Are any abnormalities present on the 12 Lead ECG ?

Does patient have any abnormal or suspicious findings
from the History/Physical/Screening form, including
family histories suggestive of inherited cardiac disorders ?

YES NO
L o
3. Additional Testing as Indicated:
, Approve for

- Echocardiogram e o
- Exercise Stress Test !Dartlapa.tlon
- Electrophysiology Study in Athletic
- Cardiac Catheterization Program !

- Genetic Testing

- CT/MRI/Nuclear Imaging

- Other diagnostic procedures, as indicated
- Other Consults, as indicated




Thank you !

Questions ?7?
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Appendix:

A The Mandatory ECG Screening Debate
A Understanding Genetic Transmission
Aa | NJF Sygdédéne

A Correlation SIDS and LQTS

A Additional LQTS slides

A Additional WebbasedResources

A Elements of a Hospital Community Based
SADS Prevention Program



Mandatory ECG Screening;
The National Debate:



The ECG Screening Debate:
some of the Issues . . . .

PROS:

Aldentify many SADS
Conditions

AQuick and inexpensive
Procedure

ADespite expenses

associated with running a

large-scale screening

program, saving the life of

one or a few patients who

CONS:

A/ DQa AYKSNBYI
Sensitivity and Specificity (false
negatives and positives)
AGCIFtasS bS3kiiA DS
taken at face value and patient is
AAOSY aOf Sy o0Af
have catastrophic results
ACIHfasS t2aArluArgs
delay or preclude healthy athletes

F NE 20KSNBAAS from shory @artidipgtiBn

KSIFf GKéé¢ Aa

g 2ANdigK expeas® of such a progran

to net very few cases



Mandatory ECG Prparticipation
Screening: The Italian Experience

A nationwide mandatory
pre-participation athletic screening was
Introduced In Italy in 1982.



Mandatory ECG Prparticipation
Screening: The Italian Experience

Corradoet al compared mortality rates In
athletes before the introduction of
mandatory screening ECGs versus mortali
rates after implementation of the program



Mandatory ECG Prparticipation
Screening: The Italian Experience

The study concluded that after
iImplementation of mandatory pre
participation ECG screening of athletes in
Italy, the annual incidence of sudden
cardiovascular death in athletes decrease
by 89%. JAMA2006;296(13):1593601



http://jama.jamanetwork.com/article.aspx?articleid=203513&resultclick=1
http://jama.jamanetwork.com/article.aspx?articleid=203513&resultclick=1
http://jama.jamanetwork.com/article.aspx?articleid=203513&resultclick=1
http://jama.jamanetwork.com/article.aspx?articleid=203513&resultclick=1
http://jama.jamanetwork.com/article.aspx?articleid=203513&resultclick=1

AHA/ACC Scientific Statement

Assessment of the 12-Lead ECG as a Screening Test
for Detection of Cardiovascular Disease in Healthy General
Populations of Young People (12-25 Years of Age)

A Scientific Statement From the American Heart Association and the
American College of Cardiology

Endorsed by the Pediatric and Congenital Electrophysiology Society
and American College of Sports Medicine

! YydzYoSNIJ 2F SRdAzOF GA2Y | f
or are currently systematically screening, prospective
athletes for heart disease with a variety protocols that
Include echocardiograms or ECGs: Harvard University,
University of Wisconsin, Howard University, University
of Virginia, Georgetown University, Stanford

University, University of Washington, and other
AVauaAddziazya 6A0K LINE I NI Y



AHA/ACC Scientific Statement

Assessment of the 12-Lead ECG as a Screening Test
for Detection of Cardiovascular Disease in Healthy General
Populations of Young People (12-25 Years of Age)

A Scientific Statement From the American Heart Association and the
American College of Cardiology

Endorsed by the Pediatric and Congenital Electrophysiology Society
and American College of Sports Medicine

G{ dzOK A ONBSYyAy3dI STFF2NIa |
iIndividuals through identification of potentially life
threatening cardiovascular disorders. Such Initiatives
have been supported consistently by the 1996 and

2007 AHA Scientific Statements, as well as the presen
R2OdzYSy i ®¢



The ECG Screening Debate

Scientific Journal Article In favor of ECG screenir
for all infants, children and young Adults:

aLT 2yS dzasSa 2dzad | |
with positive symptoms or history, and an
abnormal physical examination will be
identified. Unfortunately,only 50% of youth
who have experienced Sudden Cardiac Arrest
describe antecedent symptorand only 16%
1ly2g 2F | LIRarxiArogsS Tl

Circulation 2014: 130: 68897



http://circ.ahajournals.org/content/130/8/688.full.pdf+html
http://circ.ahajournals.org/content/130/8/688.full.pdf+html
http://circ.ahajournals.org/content/130/8/688.full.pdf+html

Understanding Genetic Transmission

Autosomal Dominant
Parents
Children 7

U.S. National Library of Medicine

§ ]
| II

Credit: U.S. National Library of Medicine



Understanding Genetic Transmission

Autosomal Dominant - New Mutation
Parents ) &
myy e

Unaffected = Unaffected

| So< spoma_ne.u&s mutation occcue‘sldu(i’ng.
= } formation of egg or sperm cell or during
Children | embryonic development

5 17 14!

Credit: U.S. National Library of Medicine




Understanding Genetic Transmission




