
Transcatheter treatment of 
Congenital Heart Defect in

Adults 

Transcatheter treatment of 
Congenital Heart Defect in

Adults 

Cardiology in the YoungCardiology in the Young

K.C. Chan MBBS, FRCP, FACC, FSCAI
Director 

Pediatric Cardiology Inpatient Services & Interventional Catheter
Joe DiMaggio Children’s Hospital

Hollywood, Florida

K.C. Chan MBBS, FRCP, FACC, FSCAI
Director 

Pediatric Cardiology Inpatient Services & Interventional Catheter
Joe DiMaggio Children’s Hospital

Hollywood, Florida



DisclosureDisclosure
Dr. Chan participated in the Amplatzer 
extended Phase II clinical trial for Amplatzer 
Septal Occluder, Amplatzer Ductal Occluder, 
Amplatzer Muscular VSD occluder

Dr. Chan is a proctor for the Amplatzer 
Septal Occluder

Dr. Chan participated in phase II clinical trial 
for the Helex Septal occluder

Off label use of devices will be discussed

Dr. Chan participated in the Amplatzer 
extended Phase II clinical trial for Amplatzer 
Septal Occluder, Amplatzer Ductal Occluder, 
Amplatzer Muscular VSD occluder

Dr. Chan is a proctor for the Amplatzer 
Septal Occluder

Dr. Chan participated in phase II clinical trial 
for the Helex Septal occluder

Off label use of devices will be discussed



Interventional Cardiac Catheter in the YoungInterventional Cardiac Catheter in the Young

A good cheese cutter!!

Rubio Alvarez –

 

1954
Pulmonary Valvotomy
Rubio Alvarez –

 

1954
Pulmonary Valvotomy



JAMA 1966;196:991JAMA 1966;196:991

William Rashkind MDWilliam Rashkind MD



47 y man
Hypertension & subarachnoid bleed
Emergent neuro-intervention
Cardiac cath and coronary angiography

Significant coronary artery disease
Coarctation of aorta
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Coarctation of aorta
Pulmonary valve stenosis
Aortic valve stenosis
Atrial septal defect/PFO
Persistent ductus arteriosus
Muscular ventricular septal defect
Post infarct “VSD”
Intervention on post-op CHD

Conduit stenosis
Vessel stenosis
Implantable pulmonary valve
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Non compliant balloon
Balloon selection

PS – 120 to 150% “annular” size
AS – up to 100% “annular” size

Problems
Large “annular size”
>20 mm balloon

Low pressure 
Unstable position – “melon seed phenomenon”

Solutions
Kevlar balloon
Longer balloon
Double balloon technique
Procedures to decrease cardiac output

Adenosine
Rapid pacing
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King & Mills - 1974  ( Double disk )
Rashkind - 1975 ( Single disk )
Clam-Shell - 1983 ( Double Umbrella )
Sideris Button Device - 1988 ( Double disk )
Das Angel-Wings - 1994 ( Double disk, self centering )
Babic ASDOS - 1995 ( Double disk, A-V circuit )
Amplatzer Septal Occluder - 1995 ( Double disk, self 
centering )
CardioSeal - 1998 (Double umbrella)
Star-Flex - 1999 (Double umbrella, self centering)
Helex - 1999 (Helical disks)
“Others”
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King & Mills 1976
dacron & stainless steel
23F sheath
5/10 patient
4 effective closure
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Successful
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Nitinol wire frame
No waist
RA disk = LA disk
18mm, 25mm, 30mm, 35mm
7 to 9 F delivery sheath
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3 months post implant 3 months post implant 

Mitral Valve

Device

Probe in RUPV

Left Atrial View
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Nitinol wire frame (hoop)
ePTFE membrane
15 mm to 40 mm
10 F delivery sheath
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Anatomic variations of Fossa Ovalis ASDAnatomic variations of Fossa Ovalis ASD

66%
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1.9%1.9% 2.8%2.8%

9.4%9.4% 8.5%8.5%

n = 106n = 106

Chan et. al. BHJ 1993;69:52Chan et. al. BHJ 1993;69:52
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Pre occlusionPre occlusion

LALA

SVCSVC

RARA

Post occlusionPost occlusion

LALA

SVCSVC

RARA
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Controversial
Cryptogenic strokes 
& classical migraine
No devices approved 
by FDA in USA
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Rashkind, W.J. 
Circulation 1975;52:11

Hooked single disk device

Early human  experience
Lock, J. E. 
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Clamshell double disk device

Redington, A. 
Brit Heart J 1993;69:47
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Occluder

Double Umbrella implant
Framework is MP35n
Fabric is Polyester
10F/11F sheath
Significant clinical 
history.
> 10,000 pt yrs.
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The first FDA approved VSD occluder device in USAThe first FDA approved VSD occluder device in USA
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Self expanding double disk with a 
connecting waist

Nitinol wire mesh (0.004-0.005 in)
Polyester fiber inserts
Left and right disk “A” = B + 4 mm
Connecting waist “C” =  7 mm

4 mm to 18 mm (“B”) in 2 mm increments
6F to 8F delivery system
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TechniqueTechnique
General anesthesia
Echocardiographic imaging (TEE/ICE)
Femoral artery, femoral vein, internal jugular 
vein
Hemodynamic study
LV angiogram
Heparinize (ACT > 250s)
Size VSD
Cross VSD

Trans-arterial
Trans-septal
Trans-venous

Establish A-V / V-V circuit
Snare guide wire in PA or SVC

Introduce long delivery sheath
Deploy device
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Post infarct VSD / Ventricular Septal 
Dehisence

High mortality
14% - 46% with surgery
7% - 10% alive after 1yr

High risk surgery
Acute poor CVS status
Ongoing ischemia
“sewing wet toilet tissue”

Variable anatomy
Serpingous track
Evolving necrosis

Residuals & recurrences
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Not FDA approved for human use in USANot FDA approved for human use in USA
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* Gu X et al
Catheter Cardiovasc Interv 2000;50:502 

12 Yucatan mini pigs
Natural perimembranous VSD
Concentric & eccentric left disk
6 or 7F delivery sheath

Outcome
11/12 successful implant
58.3% occlusion at implant
100% at 6mths
AR 

in 2/3 with concentric LA disk
in 1/8 with eccentric LA disk

TR in 5/11
Endothelialized at 3mths
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Courtesy of Dr. Hijazi
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Hijazi et al Cath & Cardiovasc Inter; 2002:56:508
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Experience at TCH

Persistent Ductus Arteriosus
1997 - 2003
Procedures = 168
Age - 1m - 384m (mean 39.1)
Wt. - 3.9 - 146kg (mean 15.2)
Fl. Time - <1 - 185mins (mean 24.4)

Atrial Septal Defect
1998 - 2003
Procedures = 153
Age - 3m - 69.2yrs (mean 6.7)
Wt. - 4.3 - 167kg (mean 23)
Fl. Time - <1 - 335mins (mean 19)

Ventricular Septal Defect
1999 - 2003
Procedures = 18
Age - 3m - 166.8m (mean 14.4)
Wt. - 5.1 - 65.6kg (mean 8.5)
Fl. Time - <8 - 165mins (mean 72.5)
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Transcatheter closure of large PDA with Amplatzer Ductal Occluder

“Woof!”
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Self expandable double disk
connecting waist
4 to 40mm

Circular
self centering
“stenting” the ASD

Nitinol wire mesh (0.004” - 0.006”)
nickel, titanium alloy (48-52%)
corrosion resistant
super-elastic & thermal memory

Polyester inserts
patches
fibres

Stainless steel screw attachment
laser welded
female thread
controlled release

7 - 12F delivery sheath
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