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Sudden Death in Congenital Heart 
Defects

SCD is not a homogeneous 
pathophysiologic entity but the 

final phenotypic manifestation of a 
number of unrelated disorders

Al-Khatib Am Heart J 2007, 153, 941



Silka J Am Coll Cardiol 1998

Sudden Death and Congenital Heart Disease
0.9/1000 patient years vs 1/25,000- 1/100,000 in general 

population < 20 years of age
2.2/ 1000 patient years in the following diagnostic 

groups :



ACC/AHA/HRS Guidelines 2008

ACC/AHA/HRS Guidelines Devices Circ 2008,117,e350
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ICD and Primary prevention : MADIT II

Moss NEJM  2002 



Bardy NEJM 2005, 325, 225

ICD and Primary prevention : SCD-Heft





Retrospective Implantable Cardioverter-
Defibrillator Registry of Pediatric and 

CHD Patients

� ICDs implanted 1992-2004

� 4 U.S. centres
� 443 patients, median age 16yrs (0-54yrs)

� Secondary prevention 48%, primary 52%
� Dual chamber devices 58%, single 42%

� Dual coil 55%, single-coil 45%
� Active- fixation leads 97%

Berul JACC 2008, 51: 1685



Berul JACC 2008, 51: 1685

CHD 46%  - tetralogy of Fallot 19%

Retrospective ICD Registry: Anatomic Diagnosis



Berul JACC 2008, 51: 1685

Retrospective ICD Registry: Pediatric and CHD Pts



Retrospective ICD Registry: Shock frequency

� Appropriate therapy: 
� 26% (mean 4/pt, range 1-29)
� 33%>18yrs , 23%<18yrs
� 32% secondary prevention, 18% primary

� Inappropriate therapy:
� 21% (mean 6/pt, range 1-60)
� 14%>18yrs , 24%<18yrs
� Similar frequency secondary vs. primary
� Lead failure 14%, tachycardia 9%, and/or               

oversensing 4%

Berul JACC 2008, 51: 1685
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Retrospective ICD Registry: Pediatric and CHD Pts



Yap Eur Heart J 2006

Outcomes of ICD in ACHD Patients
� 64 pts >18 yrs at implant,  mean FU 3.7 yrs

� 40 toF 
� TGA 7 
� DORV 5
� VSD 3, other

� Secondary prevention 
� cardiac arrest 20%, 
� VT 41%

� Primary prevention
� presyncope 22%, 
� palpitations 6%
� other 11%



Yap Eur Heart J 2006

Outcomes of ICD in ACHD Patients

26 pts (41%)15 pts  (23%)



Outcomes of ICD in ACHD Patients

Yap Eur Heart J 2006



Silka Circ Arr Electroph 2008

Outcomes of ICD in CHD Patients



Psychological impact of ICD therapy in 
Young Patients

� Risk factors for psychological distress
� Younger age <50 years

� Greater frequency of  ICD shocks

� ICD shocks feel the same whether they are 
appropriate or inappropriate but coping with 
inappropriate shocks is associated with 
increased distress and potential distrust of 
the accuracy and effectiveness of the device

Sears  Heart 2004,90,241



Laser Lead Extraction in ACHD

Khairy  J. Cardiovasc Electrophys 2007



ICD Therapy in tetralogy of Fallot
� 121 pts, 11 centres, median age 33yrs,  mean FU 

3.7 yrs, retrospective
� Secondary prevention  53 pts (43.8%)

� cardiac arrest  
� VT 

� Primary prevention 68 pts (56.2%)
� syncope/presyncope , 
� palpitations
� NSVT, inducible VT
� LVEF  <35%

Khairy Circ 2008, 117, 363



ICD Therapy in tetralogy of Fallot

Khairy Circ 2008, 117, 363



ICD Therapy in tetralogy of Fallot

Khairy Circ 2008, 117, 363



Left Ventricular Dysfunction in
Tetralogy of Fallot

Khairy Circ 2008, 117, 363



Left Ventricular Dysfunction in
Adults Late After Repair of Tetralogy of Fallot

Ghai, J Am Coll Cardiol,2002



ICD Therapy in tetralogy of 
Fallot

Khairy Circ 2008, 117, 363



ICD Therapy in tetralogy of Fallot

Khairy Circ 2008, 117, 363



ICD Indications in d-TGA

•• Pre-syncope: 13%

• Syncope: 35%

• Palpitations: 52%

• NSVT: 48%

• RVEF<35%: 35%  

• QRS � 180 ms: 30%

• Inducible VT: 30%

N=23
(62%)

N=14
(38%)

Primary 
Prevention

Secondary 
Prevention

Cardiac arrest
71%

Sustained 
VT
29%

Khairy Circ Arr Electroph 2008



ICD Therapy in Transposition of the 
Great Arteries

Khairy Circ Arr Electroph 2008



ICD Therapy in Transposition of the 
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ICD Therapy in Transposition of the 
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ICD Therapy in Transposition of the 
Great Arteries
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ICD Therapy in Transposition of the 
Great Arteries

Khairy Circ Arr Electroph 2008



Preventing tomorrow’s SCD today: 
Risk Stratification for Sudden Death

Risk stratification…. is based on the 
premise that the identification of a high-
risk individual will lead to an 
intervention that will produce 
measurable improvement in that person’s 
outcome

Al-Khatib Am Heart J 2007, 153, 941





Intra-atrial reentry post Tetralogy of Fallot Repair



Intra-atrial reentry post Tetralogy of Fallot 
Repair with exercise testing



Ventricular Tachycardia post Tetralogy of Fallot 
Repair 



Moss NEJM 1996, 335, 1933



Impact of PVR in Tetralogy of Fallot

Gengsakul Eur J Cardio-thorac Surg 2007
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Sudden Cardiac Death and Malignant 
Arrhythmias: Lessons Learned From 

Observational ICD Studies



ACC/AHA/HRS Guidelines 
2008

ACC/AHA/HRS Guidelines Device Circ 2008,117,e350
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ACC/AHA/HRS Guidelines 2008



Impact of PVR in Tetralogy of Fallot

Gengsakul Eur J Cardio-thorac Surg 2007
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The Adult Patient Post Tetralogy of Fallot Repair: 
Event Free Survival In Pts. With Atrial Arrhythmias

Harrison, J Am Coll Cardiol,1997



The Adult Patient Post Tetralogy of Fallot Repair: Event 
Free Survival In Pts. With Atrial Arrhythmias

Harrison, J Am Coll Cardiol,1997



Atrial Arrhythmias in Adults with 
Congenital Heart Disease

� Atrial arrhythmias are frequent and increase 
in frequency with age

� Atrial arrhythmias contribute substantially to 
morbidity and possibly mortality in this patient 
population

� Adverse electrical and mechanical remodeling 
are important contributing factors



Ventricular Tachycardia post Tetralogy of 
Fallot repair

•Sudden death and VT - 1-2% over 5 yrs young adults

•Overall prevalence of sudden cardiac death of 3-6%



Sudden Cardiac Death in CHD 

� Sudden death occurs more frequently than 
in the general population

� Not all sudden death is arrhythmic
� Risk assessment is suboptimal and has been 

studied most extensively in tetralogy of 
Fallot. 

� Risk assessment requires evaluation of both 
electrophysiologic and hemodynamic 
parameters



Incidence of Sudden Cardiac Death in 
CHD

� 0.9/1000 patient years vs 1/25,000- 1/100,000 in 
general population < 20 years of age

� 2.2/ 1000 patient years in the following diagnostic 
groups :
� Tetralogy of Fallot repair
� D-transposition of the great arteries
� Coarctation repair
� Aortic stenosis

� In the TCCCA, 9 of 24 sudden deaths occurred in 
patients with Eisenmenger’s syndrome.
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