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Incidence Incidence 
¨̈ CHD occurs in 5CHD occurs in 5--10 per 1000 live births10 per 1000 live births

–– Most common birth defectMost common birth defect

¨̈ Without treatment Without treatment 
–– Majority die during infancy and childhoodMajority die during infancy and childhood
–– 5 to 15% surviving to adulthood5 to 15% surviving to adulthood

¨̈ Advent of surgical procedures and Advent of surgical procedures and 
advances in medical therapyadvances in medical therapy
–– Current survival into adulthood 90%Current survival into adulthood 90%

32nd Bethesda Conference, 2001



¨̈ # of adults with CHD # of adults with CHD 
increasing 5% yearlyincreasing 5% yearly

¨̈ ~800,000 adults with ~800,000 adults with 
CHD in USACHD in USA

¨̈ Soon # of adult patients Soon # of adult patients 
will equal the # number will equal the # number 
of pediatric patients of pediatric patients 
(~2005)(~2005)

Prevalence of Adults with CHDPrevalence of Adults with CHD



Provider ShortageProvider Shortage
Gurvitz et al. 2006 JACC (UCLA Adult CHD group)Gurvitz et al. 2006 JACC (UCLA Adult CHD group)

¨̈ Surveyed 170 US adult cardiology programs in USA Surveyed 170 US adult cardiology programs in USA 

¨̈ 71% of programs responded71% of programs responded

¨̈ Only 9 programs currently offer an advanced Only 9 programs currently offer an advanced 
fellowship in adult CHDfellowship in adult CHD
–– All 9 at university settings All 9 at university settings 

–– Strong pediatric cardiology affiliationsStrong pediatric cardiology affiliations

¨̈ Last 10 years Last 10 years 
–– 31 physicians trained31 physicians trained



Adults with CHDAdults with CHD

¨̈ Majority pts surviving into adulthood that Majority pts surviving into adulthood that 
have undergone surgery as a childhave undergone surgery as a child

¨̈ ““ Total CorrectionTotal Correction”” and and ““ CureCure””
–– MisnomersMisnomers
–– Exception to rule is Exception to rule is ligationligation of PDAof PDA

¨̈ Misperception in todayMisperception in today’’ s populations population
–– Failure of pts to seek routine cardiac followFailure of pts to seek routine cardiac follow--upup
–– Failure follow Failure follow endocarditisendocarditis prophylaxisprophylaxis
–– Poor understanding of their disease processPoor understanding of their disease process



Late Cardiovascular ProblemsLate Cardiovascular Problems

¨̈ Electrophysiologic Electrophysiologic 

¨̈ ValvularValvular issuesissues

¨̈ Vascular issuesVascular issues

¨̈ Ventricular Ventricular 
dysfunction dysfunction 

¨̈ EndocarditisEndocarditis

¨̈ Non CardiovascularNon Cardiovascular



Cardiac CatheterizationCardiac Catheterization
¨̈ Fundamental component Fundamental component 

of any center providing of any center providing 
care for ACHD patientscare for ACHD patients

¨̈ # of adults with CHD # of adults with CHD 
undergoing cardiac undergoing cardiac 
catheteriztioncatheteriztion �� each yeareach year

¨̈ Last 10 yrs growth in Last 10 yrs growth in 
field of interventional field of interventional 
cardiology has paralleled cardiology has paralleled 
ACHD growthACHD growth



Rising Number of  Interventional Rising Number of  Interventional 
Cardiac CatheterizationsCardiac Catheterizations
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Development of New Imaging ModalitiesDevelopment of New Imaging Modalities

¨̈ MRIMRI
–– Provides anatomical and Provides anatomical and 

functional informationfunctional information

–– Valve area, systolic function, Valve area, systolic function, 
regurgitantregurgitant fractionfraction

¨̈ CT scanCT scan
–– Superior visualization around Superior visualization around 

metallic implants metallic implants 

–– Visualize coronary arteriesVisualize coronary arteries

¨̈ TEE, ICE, TTETEE, ICE, TTE



Improved Safety in Improved Safety in CathCath LabLab

¨̈ PLANNING, PLANNING, PLANNINGPLANNING, PLANNING, PLANNING
–– What is the anatomy?What is the anatomy?
–– What is the information we need?What is the information we need?

Critical, useful, redundantCritical, useful, redundant

–– What catheters and sequence of eventsWhat catheters and sequence of events
–– What complications could occurWhat complications could occur

¨̈ End resultEnd result
–– Reduced radiation exposureReduced radiation exposure
–– Reduced length of procedureReduced length of procedure
–– Reduced volume of contrastReduced volume of contrast



Why Send Adult with CHD to Why Send Adult with CHD to CathCath Lab!Lab!

¨̈ Gold standard for measuring Gold standard for measuring 
pressure in vessel pressure in vessel 

¨̈ Most reliable and reproducible Most reliable and reproducible 
way of determining way of determining hemodynamichemodynamic
significance of lesionsignificance of lesion

¨̈ Only method to determine PA Only method to determine PA 
pressure and resistancepressure and resistance

¨̈ InterventionIntervention



Where!Where!
Adult LabAdult Lab
¨̈ Staff experienced with adults with Staff experienced with adults with comorbid comorbid issues issues 
¨̈ Often not biplane lab and lack equipmentOften not biplane lab and lack equipment
¨̈ Lack experience with complex CHDLack experience with complex CHD

Pediatric LabPediatric Lab
¨̈ Support staff limited experienced with adultsSupport staff limited experienced with adults

(Anesthesia, nurses, recovery area, etc)(Anesthesia, nurses, recovery area, etc)

¨̈ Cost of carrying equipment for varying pt sizeCost of carrying equipment for varying pt size

Congenital Congenital cath cath lablab
¨̈ Staff cross trainedStaff cross trained



SafetySafety

Garekar Garekar et al 2005 et al 2005 

¨̈ 1 of very few articles looking at complication 1 of very few articles looking at complication 
rate in ACHD pts duringrate in ACHD pts during cathcath

¨̈ 576 576 cathscaths in 436 adult pts (378 interventions)in 436 adult pts (378 interventions)

–– ACHD complication rate ACHD complication rate 10.6%10.6%

–– Pediatric complication rate Pediatric complication rate 88--12%12%

–– Adult (acquired heart disease)Adult (acquired heart disease) 8% 8% 



Interventions for Adults with CHDInterventions for Adults with CHD

¨̈ Closure of communicationsClosure of communications

¨̈ Dilation of vessels or valvesDilation of vessels or valves

¨̈ Valve implantation and repair Valve implantation and repair 



Closure of CommunicationsClosure of Communications

Most common ACHD intervention (70%)Most common ACHD intervention (70%)

¨̈ ASD/PFOASD/PFO

¨̈ Baffle leaksBaffle leaks

¨̈ VenousVenous--venous collateralsvenous collaterals

¨̈ PDA and systemic to PA collateralsPDA and systemic to PA collaterals

¨̈ PerivalvularPerivalvular leaks leaks 

¨̈ Muscular and membranous VSDMuscular and membranous VSD

Mclaughlin et al Cardiol Clin 2006



Dilation of Vessel and ValveDilation of Vessel and Valve

¨̈ Balloon dilation Balloon dilation 
–– Pulmonary valvePulmonary valve
–– Aortic valveAortic valve

¨̈ Coarctation Coarctation 
–– Recurrent and nativeRecurrent and native

¨̈ Pulmonary artery Pulmonary artery stenosisstenosis
¨̈ Conduit Conduit stenosisstenosis
¨̈ Baffle Baffle stenosisstenosis



Valve Implantation and RepairValve Implantation and Repair

¨̈ Potential for major impact on ACHD practicePotential for major impact on ACHD practice
–– Multiple previous operationsMultiple previous operations

–– Premature aging of multiple organ systemsPremature aging of multiple organ systems

–– Increase risk for Increase risk for reoperationreoperation

¨̈ Pulmonary valve replacementPulmonary valve replacement
–– Size limitations, valve durability, Size limitations, valve durability, stent stent fracture fracture 

¨̈ Aortic valve replacementAortic valve replacement
–– Early stages, limited use thus farEarly stages, limited use thus far

¨̈ MitralMitral valve repair and replacementvalve repair and replacement

Inglesias et al Cirulation 2007



FutureFuture

HYBRID PROCEDURES AND LABSHYBRID PROCEDURES AND LABS

¨̈ Surgeons and Surgeons and interventionalists interventionalists working togetherworking together
–– PV replacement with PV replacement with intraop stent intraop stent placementplacement

–– PercutaneousPercutaneousclosure of VSD by direct visualizationclosure of VSD by direct visualization

–– Completion of Completion of Fontan Fontan 

¨̈ Continued development of imaging techniquesContinued development of imaging techniques

Bacha et al Pediatr Cardiol 2005 Amin et al J J Thorac Cardiovasc Surg 2004



Adults with Congenital Heart Disease Adults with Congenital Heart Disease 

Patched but not CuredPatched but not Cured

Thank You!Thank You!


