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FACULTY DISCLOSURE 



SUDDEN DEATH IN THE YOUNG ATHLETE 

u  490 BC PERSIAN INVASION OF 
GREECE 

u  BATTLE OF MARATHON  

u  GREEK RUNNER, PHILIPPEDES 

u  RAN 26 MILES FROM THE 
BATTLEFIELD TO ATHENS 

u  “REJOICE, WE CONQUER…” 

u  ….THEN DIED 
 

But he would have survived if he had an ICD!! 



 
ICD - Genetic Arrhythmias 
Overview – Sudden Cardiac Death 

n  Sudden Cardiac Death  < 40yo 
n  3/ 100,000 

n  70% Primary arrhythmia 
n  “Channelopathies” 

n  30% Arrhythmogenic 
structural heart disease 

  



ICD - Genetic Arrhythmias 
SCD Incidence 

u  ADULT:  
u  350 - 450,000 / YEAR 
u  1 /1,000 
u  20% OF ALL DEATHS 

u  CHILD-ADOLESCENT:  
u  1 - 6 / 100,000 
u  8% OF ALL DEATHS 

u  1:50-100,000 HIGH SCHOOL / COLLEGE ATHLETES 
u  60% ARE HIGH SCHOOL AGES 



ICD - Genetic Arrhythmias 
SCD Incidence 

 AGE: 12 – 40y (MEDIAN 17y) 
 

GENDER: MALE 90% 

RACE: EQUAL  
 

SPORT (USA):  
BASKETBALL 35% 
FOOTBALL 33% 

 
◆  WHEN:  

◆  TRAINING 58% 
◆  COMPETITION 32% 



 
ICD - Genetic Arrhythmias 
Syndromes 

n  Channelopathies 

n  Long QTc 

n  Catecholaminergic 
Polymorh VT 

n  Short QTc 

n  Brugada 

n  Abnormal Structure 

n  Hypertrophic 
Cardiomyopathy  

n  Arrhythmogenic RV 
Dysplasia 

n  Dilated Cardiomyopathy 

n  Noncompaction 

  



ICD - Genetic Arrhythmias 
Syndromes 

Garnreiter. Heart Rhythm 2015 



ICD - Genetic Arrhythmias 
Long QTc 

◆  Arrhythmogenic Syncope 
◆  Non-sustained VT, torsade 

◆  A fib, rapid AV conduction 

◆  AV block, Sinus arrest 

◆  Sympathetic surge 
◆   (exercise, stress, anger) 

◆  Sudden unexplained awakening at night 

Need for pacemaker, ICD or both? 



ICD - Genetic Arrhythmias 
Long QTc – Case 1 

n  Male, term NB 
n  In-utero 2o AVB 
n  QTc 550ms 
n  ? Long QT3 
n  Temp pacing at 1 day 
n  VT episodes 

n  Rx: Propranolol and 
Mexiletine 

n  Permanent epicardial VVI 
pacemaker at 5 day 

n  Genetics: LQT 2 (HERG) 
n  Mexiletine discontinued 



ICD - Genetic Arrhythmias 
Long QTc - Case 

n  Did well x 6 y 

n  Continued on β blocker 

n  Intermittent V pace 

n  No VT on stress testing or 
Holters 

n  7yo Holter showed nonsust VT 
n  Rate ~ 200bpm 

n  Switch to ICD 



ICD - Genetic Arrhythmias 
Long QTc - Case 



ICD - Genetic Arrhythmias 
Long QTc - Case 

n  Patient has both intermittent AV block and ventricular 
tachycardia 

n  Program both pacing and ICD modalities 

n  VT is somewhat stable 
n  Initial overdrive pace instead of immediate shock 



ICD - Genetic Arrhythmias 
Long QTc - Case 

Pacemaker Programming 



ICD - Genetic Arrhythmias 
Long QTc - Case 

ICD programming 



ICD - Genetic Arrhythmias 
Long QTc - Case 

ICD programming 



ICD - Genetic Arrhythmias 
HCM – Case 2 

n  30y, Female 

n  Hypertrophic cardiomyopathy 

n  14yo Severe LVOT obstruction 
n  LVOT resection 
n  Surgical AV block 
n  Post operative epicardial 

pacemaker (DDD) 

n  β blocker therapy 

n  Holter showed short runs of VT 

n  Switch to ICD 
n  Implant ICD testing = immediate 

Vfib 



ICD - Genetic Arrhythmias 
HCM – Case 2 



ICD - Genetic Arrhythmias 
HCM – Case 2 

Implant atrial lead only if required based on pacing needs 
Need to adjust “atrial discriminators” Garnreiter Heart Rhyhtm 2015 



ICD - Genetic Arrhythmias 
HCM – Case 2 

Atrial rate monitoring 



ICD - Genetic Arrhythmias 
HCM – Case 2 



ICD - Genetic Arrhythmias 
IDCM– Case 3 

n  10yo Female 

n  Idiopathic Dilated Cardiomyopathy 

n  NYHA III 

n  CRT pace for heart failure 

n  Onset of non-sustained VT 6y later 
n  Variable rates 

n  Switch to ICD 



ICD - Genetic Arrhythmias 
IDCM– Case 3 



ICD - Genetic Arrhythmias 
IDCM– Case 3 



ICD - Genetic Arrhythmias 
Conclusions 

n  Genetic arrhythmias are variable 
n  Atrial, Ventricular, Both 

n  There is no one therapeutic approach 

n  Apply effective preventive management 

n  Patient-specific  device programming is 
mandatory 

When it comes 
     to ICD 
programming 
 



THANK YOU 


