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Normal QT interval 

Prolonged QT 

Torsades de pointes 

QT QT 

Congenital Long QT Syndrome 

1. Syncope 
2. Seizures 
3. Sudden      

death 

♥  1957 – first clinical description – JLNS 
♥  1960s – Romano-Ward syndrome 
♥  1983 – “Schwartz/Moss score” 
♥  1991 – first LQTS chromosome locus 
♥  March 10, 1995 – birth of cardiac 

 channelopathies 
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♥  1983 – “Schwartz/Moss score” 
♥  1991 – first LQTS chromosome locus 
♥  March 10, 1995 – birth of cardiac 
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♥  1995 - 2004 - research LQTS testing 
♥  August 2004 - clinical LQTS genetic test 
♥  April 2008 - +ve BCBS TEC summary 

August 2011 
HRS/EHRA Consensus Statement on the  

State of Genetic Testing for the  
Channelopathies and Cardiomyopathies 

 
Ackerman, Priori, et al. Heart Rhythm 8:1308-1339, 2011 

May 2013 
HRS/EHRA/APHRS Expert Consensus Statement  

on the Diagnosis and Management of Patients  
with Inherited Primary Arrhythmia Syndromes 

 
Priori, Wilde, et al. Heart Rhythm 10:1932-1963, 2013 



Long QT Syndrome 
Expert Consensus Recommendations on Diagnosis 
1.  LQTS is diagnosed: 

a)  In the presence of an LQTS risk score > 3.5 in the 
absence of a secondary cause for QT prolongation, 
and/or 

b)  In the presence of an unequivocally pathogenic 
mutation in one of the LQTS genes, or  

c)  In the presence of a QTc > 500 ms in repeated 12-
lead ECG and in the absence of a secondary cause 
for QT prolongation. 

2.  LQTS can be diagnosed in the presence of a QTc 
between 480-499 ms in repeated 12-lead ECGs in a patient 
with unexplained syncope in the absence of a secondary 
cause for QT prolongation and in the absence of a pathogenic 
mutation. 



LQTS Diagnostic Criteria (1993-2011) 
- aka “The Schwartz Score” -  

Electrocardiographic Findings 
Points A   QTc 

 > 480 ms                3 
 460-479 ms                2 
 450-459 ms (in males)               1 

B   QTc 4th minute of recovery from stress test > 480 ms           1 
C   Torsade de pointes               2 
D   T wave alternans                1 
E   Notched T wave in 3 leads               1 
F   Low heart rate for age (< 2nd percentile)            1/2 
Clinical History 
A   Syncope 

 With stress                2 
 Without stress                1 

B   Congenital deafness              1/2 
Family History 
A   Family members with definite LQTS              1 
B   Unexplained sudden cardiac death < 30 years in near relative   1/2 

< 1: Low Probability of LQTS 

1.5 to 3: Intermediate Probability of LQTS 

> 3.5: High Probability of LQTS 

The Story is King! 



Ackerman et al. Heart Rhythm 2004 



“Don’t Blow Off a Blackout” 

Glamour March 2000 
Hobbs et al. (LQTS Registry).  Risk of aborted cardiac arrest of  
sudden cardiac death during adolescence in the long QT syndrome.  
JAMA 296:1249-1254, 2006  

> 2 FAINTS in < 2 years  
-- HR 18.1 -- 

Glamour March 2000 

EXERTIONAL/AUDITORY/ 
POSTPARTUM  

SYNCOPE/SEIZURES 
ARE MALIGNANT  

UNTIL  
PROVEN  

OTHERWISE!! 



“Don’t Blow Off a Blackout” 

Fainting can 
spell trouble! 

Glamour, March 2000 

Distinguishing the Vanilla Faint from the 
Sudden Death Warning Sign 

Be a Detective 

WHO? 

WHAT? 

WHEN? 

WHERE? 

WHY? 

Vanilla Faint + Borderline QT = Possible LQTS 

~ 40% of the patients that came to 
Mayo Clinic with the diagnosis of 

LQTS left without it! 
Taggart … Ackerman. Circulation 115:2613-2620, 2007 

QT Inflation Secondary to U Wave Inclusion 
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1. Syncope 
2. Seizures 
3. Sudden      

death How to Diagnose it in 2015? 
- The 12-Lead ECG - 



LQTS Diagnostic Criteria (1993-2011) 
- aka “The Schwartz Score” -  

Electrocardiographic Findings 
Points 

Clinical History 

Family History 

A   QTc 
 > 480 ms                3 
 460-479 ms                2 
 450-459 ms (in males)               1 

B   QTc 4th minute of recovery from stress test > 480 ms           1 
C   Torsade de pointes               2 
D   T wave alternans                1 
E   Notched T wave in 3 leads               1 
F   Low heart rate for age (< 2nd percentile)            1/2 

A   Syncope 
 With stress                2 
 Without stress                1 

B   Congenital deafness              1/2 

A   Family members with definite LQTS             1 
B   Unexplained sudden cardiac death < 30 years in near relative   1/2 



QTc = 760 ms 

QTc = 760 ms QTc = 362 ms 
QTc calculated INCORRECTLY by 
- < 5% of LQTS experts 
- > ONE-THIRD of heart rhythm specialists 
- > THREE-FOURTHS of cardiologists Heart Rhythm 2005;2:569-574 

The ECG and LQTS 

QT Inflation Secondary to U Wave Inclusion 



V2 V3 

QTc = 410 

QTc = 535 

“QTc Inflation Due to U Wave Inclusion”  



The QT Interval 

560 ms 

400/441 ms 
Pathologic T wave 

V4 
This is the ECG, not 

560 ms 
Prolonged QT Interval 

500 



“… the Rest of her Story” 

 
December 7, 2008 

 

Photo used with permission 



QTc = 760 ms 

I Think a QTc > ___ is Too Long 

1.  420 ms 
2.  440 ms 
3.  460 ms 
4.  480 ms 
5.  500 ms 



From the LQTS Registry. JAMA 2006, JACC 2007, Circulation 2008, Circulation 2008 
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Increased Risk 
-  HR > 2.5 (boys 1-12 yrs) 
-  HR > 2 (10 – 20 yrs) 
-  HR > 4 (18 – 40 yrs)   

482 + 57 ms 

365 ms 

“Prolonged QTc” 
QTc > 450 – males 
QTc > 460 – females 
AHA/ACCF/HRS  
Recommendations 
JACC 53:982-991, 2009.   

“BORDERLINE”    
< 1% PPV for LQTS 
   

800 ms 
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- Frequency: 1 in 4000  
- PPV: > 50% 
- Direct EP referral  

Do NOT disrespect  
the 500 ms line! 
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“Schwartz score” for LQTS  
is ONLY a 10% chance! 



QTc = 760 ms 

QTc = 415 

ECG Diagnosis 
1.   Normal 
2.   Abnormal 

Ackerman, Priori, et al. Heart Rhythm 8:1308-1339, 2011 

 Mutation-specific genetic testing is recommended for 
family members and other appropriate relatives 
subsequently following the identification of the LQTS-
causative mutation in an index case. 

The ECG and LQTS 
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Congenital LQTS:  
How Should We Diagnose it in 2015? 



Ackerman, Priori, et al. Heart Rhythm 8:1308-1339, 2011 

Long QT Syndrome Genetic Testing 
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August 2011 
HRS/EHRA Consensus Statement on the  

State of Genetic Testing for the  
Channelopathies and Cardiomyopathies 

 
Ackerman, Priori, et al. Heart Rhythm 8:1308-1339, 2011 

 1. Comprehensive or LQT1-3 (KCNQ1, KCNH2, and 

SCN5A) targeted LQTS genetic testing is recommended 

for any patient in whom a cardiologist has established a 

strong clinical index of suspicion for LQTS based on 

examination of the patient’s clinical history, family history, 

and expressed electrocardiographic (resting 12-lead 

ECGs and/or provocative stress testing with exercise or 

catecholamine infusion) phenotype.  



Long QT Syndrome 
Expert Consensus Recommendations on Diagnosis 
1.  LQTS is diagnosed: 

a)  In the presence of an LQTS risk score > 3.5 in the 
absence of a secondary cause for QT prolongation, 
and/or 

b)  In the presence of an unequivocally pathogenic 
mutation in one of the LQTS genes, or  

c)  In the presence of a QTc > 500 ms in repeated 12-
lead ECG and in the absence of a secondary cause 
for QT prolongation. 

2.  LQTS can be diagnosed in the presence of a QTc 
between 480-499 ms in repeated 12-lead ECGs in a patient 
with unexplained syncope in the absence of a secondary 
cause for QT prolongation and in the absence of a pathogenic 
mutation. 



- “Maybe” Test Result  ? 
“Possible Deleterious”  

“Variant of Uncertain Significance (VUS)”  

Genetic Testing’s Achilles’ Heel 

“Genetic Purgatory is a 
Real Place and its 

Scary!” 



 
 
2.  Remember to “avoid the tails”.  Do NOT commit the 

 sin of QT inflation due to U wave inclusion! 
3.  Take careful stock of the patient with a QTc > 500 ms! 
4.  Genetic tests are PROBABILISTIC tests! “X” does 

 NOT always mark the spot.  Genetic purgatory  
 really exists! 

                           Take Home Points 
1.  Remember to “be a detective”, the story is  KING/

QUEEN!  A wimpy story and a “borderline”  QTc does 
NOT equal LQTS! 

 Congenital Long QT Syndrome:  
How Do We Diagnose it in 2015? 



Normal QT interval 

Prolonged QT 

Torsades de pointes 
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Congenital Long QT Syndrome 

1. Syncope 
2. Seizures 
3. Sudden      

death 

Be a Wise User and a  
Wiser Interpreter! 
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