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

focused  excerpt from:  

http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/aSHORTcourseINlongQT.pdf
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 US than 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
http://circ.ahajournals.org/content/109/24/2930.full
http://circ.ahajournals.org/content/109/24/2930.full
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) 
ÅArrhythmogenic Right Ventricular Dysplasia 

(ARVD) 
ÅCatecholaminergic Polymorphic Ventricular 

Tachycardia (CPVT) 
ÅWolff-Parkinson-White (WPW) Syndrome 
ÅCommotio Cordis  
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/107/4/e31.full
http://circ.ahajournals.org/content/107/4/e31.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circep.ahajournals.org/content/5/2/425.full
http://circep.ahajournals.org/content/5/2/425.full
http://circep.ahajournals.org/content/5/2/425.full
https://www.marfan.org/about/marfan
http://www.ednf.org/learn-about-eds
http://www.ednf.org/learn-about-eds
http://www.ednf.org/learn-about-eds
https://cardiology.ucsf.edu/care/clinical/inhere/marfan/loeys-dietz.html
https://cardiology.ucsf.edu/care/clinical/inhere/marfan/loeys-dietz.html
https://cardiology.ucsf.edu/care/clinical/inhere/marfan/loeys-dietz.html


Estimated SADS Prevalence  
in US Population: 

ÅHCM:   1/500 J Am Coll Cardiol. 2014;64  

ÅBrS: 1/2,500 SADS Foundation 

ÅLQTS: 1/2,500 Lenhart,SE 2007 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://content.onlinejacc.org/article.aspx?articleid=1886834
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://circ.ahajournals.org/content/116/20/2325.full.pdf+html
http://circ.ahajournals.org/content/116/20/2325.full.pdf+html
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
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full


Prevalence 
 Sudden Deaths in Young Competitive Athletes 

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

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

ÅCardiovascular:  56%  

ÅTraumatic:  22% 

ÅCommotio Cordis:  3% 

ÅHeat Stroke:  2% 

ÅOther:  17% 

 

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



By DAILY 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-Pec student 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
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 Georgeò died 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/
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, and collapsed 
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/
http://www.cardiacscience.com/blog/2010/09/sudden-cardiac-arrest-death-renews-interest-in-cardiac-screenings/


Zachary Shrah, 16 
High school football player Zachary Schrah collapsed and died of sudden cardiac 
arrest during 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-cost ECGs ŀƴŘ 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/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 of sudden 
cardiac arrest. 
 
Lƴ 9ǊƛŎΩǎ ƳŜƳƻǊȅΣ ǘƘŜ ŦŀƳƛƭȅ Ƙŀǎ ƻǊƎŀƴƛȊŜŘ electrocardiogram (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/blog/2010/08/cardiac-screening-for-school-sports/
http://www.cardiacscience.com/cardiology-products/ecg-devices/


In 2005, Chicago conservationist and wildlife educator Max Schewitz died 
of sudden cardiac arrhythmia. Since then, the Max Schewitz Foundation, 
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/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 τ varsity and junior 
varsity τ on Labor Day weekend. A day later, he suffered sudden cardiac 
arrest and 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/blog/2010/06/cpr-and-aed-awareness-week-youth-sports/
http://www.cardiacscience.com/cardiology-solutions/aed-in-the-community.htm


The hereditary cardiac disease Long QT Syndrome ran in 

Jackie wŜƴŦǊƻǿΩǎ family, 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 τ A 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 
Carrollwood community 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: 



 

 άIŜŀƭǘƘŎŀǊŜ ƻǊƎŀƴƛȊŀǘƛƻƴǎ have an 
obligation to implement 
programs, practices, protocols, 
policies and procedures designed 
to eliminate the needless 
mortality of SADS in our 
ŎƻƳƳǳƴƛǘƛŜǎΦέ 
 



  

άIŜŀƭǘƘŎŀǊŜ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ǿƘƻ 
evaluate young patients have an 
obligation to be aware of risk 
factors, signs and symptoms of 
patients with potential SADS 
conditions.  Those who read ECGs 
should be aware of the subtle ECG 
ƛŘŜƴǘƛŦƛŜǊǎ ƻŦ {!5{ ŎƻƴŘƛǘƛƻƴǎΦέ 
 







QT CORRECTION FORMULAS: 

  

    .ŀȊŜǘǘΩǎ        QTc=QT/Õ RR 

    Fredericia  QTc=QT/(RR)1/3 

    Framingham      QTc=QT+0.154(1-RR) 

    Rautaharju   QTp=656/(1+HR/100) 
 

 

Determining the  QTc  
Manual calculation:   









Determining the  QT / QTc  
 Method 1 ς 12 Lead ECG Report:   



Determining the  QTc  
Method 4,  Use a Smartphone App:   

ÅiPhone 

ïhttps://itunes.apple.com/us/app/corrected-qt-
interval-qtc/id1146177765?mt=8 

ÅAndroid 

ïhttps://play.google.com/store/apps/details?id=co
m.medsam.qtccalculator&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


ά¢ƘŜǊŜΩǎ 
an APP 

for 
thatΗέ 



Determining the  QTc  
Method 3,  Use a Web-based App:   



{h¦w/9Υ  ά!//κ!I!κIw{ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ {ǘŀƴŘŀǊŘƛȊŀǘƛƻƴ ŀƴŘ LƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ 9/DΣ  
tŀǊǘ L±Υ   ¢ƘŜ {¢ {ŜƎƳŜƴǘΣ ¢ ŀƴŘ ¦ ²ŀǾŜǎΣ ŀƴŘ ǘƘŜ v¢ LƴǘŜǊǾŀƭέ  wŀǳǘŀƘŀǊƧǳ Ŝǘ ŀƭ нллф  

http://circ.ahajournals.org/content/119/10/e241
http://circ.ahajournals.org/content/119/10/e241


Torsades de Pointes (TdP) ς HEMODYNAMICS:   
Å Decreased ς to ς NO Cardiac Output 
Å Often patient PULSELESS during episode 
Å Patients often report SYNCOPE when TdP self-terminates. 
Å May DETERIORATE into VENTRICULAR  
   CL.wL[[!¢Lhb ŀƴŘ /!w5L!/ !ww9{¢Φ   όά{ǳŘŘŜƴ 5ŜŀǘƘέύ 

Dysrhythmia Associated with Mortality, 
Triggered by LQTS:  Torsades de Pointes 



ECG Characteristics of TdP:  The QRS 
Pattern of  Torsades de Pointes  
resembles . . . . .  

 a piece of Twisted Ribbon ! 



WHEN THE ñQUICK PEEKò METHOD for QT INTERAL EVALUATION IS 

APPLIED TO THE ABOVE ECG, WHAT IS THE RESULT? 

Chief Complaint:  ñGrand-Mal Seizuresò 

é. With NO postictal phase!   







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



 

  Etiology of Long QT Syndromes: 

Congenital (14 known subtypes) 

Genetic mutation results in abnormalities of cellular ion channels 

Acquired 

Drug Induced 

Metabolic/electrolyte induced 

Very low energy diets / anorexia 

CNS & Autonomic nervous system disorders 

Miscellaneous 

Coronary Artery Disease 

Mitral Valve Prolapse 
 

 







QT Prolongation --  STAT Intervention: 
 

F   Avoidance of 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 

-Benadryl   -Ilbutilide             and MANY more! 
 
    

 

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


PATIENT 1:   NORMAL 
 
PATIENT 2:   Genetic susceptibility; sensitivity to QT prolonging drugs: 

Click here for link to paper by Kannankeril et al (2010 
Pharmacological Reviews) that describes genetic susceptibility 
described above.   

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
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Click here to download QTc Interval Monitoring Policy 
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Drug-Induced QT Prolongation and Torsades de 
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Prevention of Torsades de Pointes in the Hospital 
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Click for link to hospital model policy & procedure 
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U Waves 

Occasionally 
an extra wave 
is noted after 
each T wave.   

It typically 
resembles   

άa secondary  
T wave.έ    

²ƘŜƴ ǇǊŜǎŜƴǘ ƻƴ ǘƘŜ 9/DΣ ǘƘƛǎ άŜȄǘǊŀέ ǿŀǾŜŦƻǊƳ ƛǎ 
ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀ  ά U WaveΦέ    



U Waves . . .  

ÅCommon U wave Etiology: 

ïHypomagnesemia* 

ïHypokalemia* 

ïHypercalcemia*  

ïQT prolonging medications* 

ïIncreased intracranial pressure* 

ïHypothermia* 

ïDigitalis  (usually shortens the QT Interval)  

 

* These are also causes of QT interval prolongation.   

 

 



Abnormal U Waves 

INCLUDE the U Wave in the QT Interval 
measurement  when any one or more criteria are 
present:  
 

ÅU wave 100% (or more) the size of the T wave. 

ÅU wave is INVERTED (opposite polarity of T 
wave) 

ÅU wave merged with the T wave 

EVIDENCE  SOURCE:  
ACC/AHA/HRS Recommendations for the Standardization and Interpretation of the 
Electrocardiogram Part IV: The ST Segment, T and U Waves, and the QT Interval. 



 



 



Medication induced LQTS  with TdP and Cardiac Arrest - Case Study:  56 year old male 



Medication induced LQTS  with TdP and Cardiac Arrest - Case Study:  56 year old male 

Run of Torsades de Pointes occurred during Cardiac Catheterization . . .  



Medication induced LQTS  with TdP and Cardiac Arrest - Case Study:  56 year old male 

Torsades de Pointes self-terminates just before aborted Defibrillation 



Medication induced LQTS  with TdP and Cardiac Arrest - Case Study:  56 year old male 










