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• Expected outcome: After attending this presentation, providers should be able to better 
recognize patients with adult congenital heart disease (particularly pulmonary valve 
disorders) and refer early to adult congenital heart centers with expertise in catheter-
based pulmonary valve therapy. 

• Educational Need: Most adult cardiology providers have limited experience with adult 
congenital heart disease which can lead to misdiagnosis, late diagnosis, and late 
referrals.  

• Practice Gap: After this presentation, I anticipate that the Gill Network will move towards 
more optimal care with early referral of adult congenital heart patient to our nationally-
recognized ACHD center at the University of Kentucky. 

EXPECTED OUTCOME & EDUCATIONAL NEED/ 
PRACTICE GAP
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After this educational activity, participants will be able to:

1) List diagnoses in adult congenital heart disease (ACHD) clinic

2) Describe transcatheter pulmonary valves and indications
 

OBJECTIVES
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ACHD: A GROWING POPULATION
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ACHD CLINICS 2016
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PMC

Marshall

ACHD CLINICS 2025



UK Gill Affiliate Network
Empowering Care Together

• Sinus Venosus Defects
• Primum ASD
• Ebstein Anomaly
• Pulmonary Valve Disorders
• Tetralogy of Fallot (TOF)
• Ross procedure
• Truncus Arteriosus

• Patent Ductus Arteriosus 
(“PDA”)

• Pulmonary or Coronary AVMs
• Bicuspid aortic valve
• Coarctation of the Aorta
• D-Transposition (Mustard, 

Senning, Rastelli, Arterial 
Switch)

•  L-Transposition
• Fontan (“single ventricle”) 

patients 

COMMON ACHD DIAGNOSES
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www.heart.org

• Described by Steno in 1672

• Fallot described it as a single 
pathologic process in 1888

• 4 components:

 VSD
 Overriding aorta 
 RVOT obstruction
 RVH

TETRALOGY OF FALLOT (TOF)

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjejenHwZHMAhWB6yYKHW2NBaMQjRwIBw&url=http://www.heart.org/HEARTORG/Conditions/CongenitalHeartDefects/AboutCongenitalHeartDefects/Tetralogy-of-Fallot_UCM_307038_Article.jsp&psig=AFQjCNHTSFTzmpvqXlmU0_HiXiQ7zHuXAg&ust=1460839551395426
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• 1945
Blalock-Taussig Shunt (Johns Hopkins)

• 1954
Complete TOF repair Lillehei (U Minn)

• 1970s-80s: Infant repair

• 1990s: Neonatal repair

TOF SURGICAL ADVANCES

Nina, “Cardiac Surgery-A Commitment to Science, Technology, and Creativity, Ch 9.

https://www.intechopen.com/source/html/45919/media/image4.jpeg
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Diagnoses
1) Tetralogy of Fallot
2) Ross Procedure
3) Pulmonary Stenosis
4) Truncus Arteriosus
5) Pulmonary Atresia 
6) Rastelli Operation
7) Double Outlet RV (DORV)

RIGHT VENTRICULAR OUTFLOW TRACT 
(RVOT) ISSUES ARE COMMON IN ACHD

RV
Outflow 

Tract

Right Ventricle
(RV)

PAPA

Pulmonary
Valve
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1) Conduit
• Homograft
• Synthetic
• 2 FDA-Approved Transcatheter Valves

2) Bioprosthetic Pulmonary Valve (BPV)
• 2 FDA-Approved Transcatheter Valves

3) Native RVOT
• Distensible
• Only option was surgery
• 2 FDA-Approved Transcatheter Valves in 

2021

RIGHT VENTRICULAR OUTFLOW TRACT 
(RVOT) ISSUES ARE COMMON IN ACHD

RV
Outflow 

Tract

Right Ventricle
(RV)

PAPA

Pulmonary
Valve
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CHRONIC PULMONARY REGURGITATION

• RV dilation/failure (edema/dyspnea)

• Arrhythmia

• Early mortality

• LV dysfunction
• ~21% of all adults with repaired TOF have LV dysfunction (Broberg et 

al, AJC, 2011)
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ACC/AHA GUIDELINES FOR PV 
INTERVENTION
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THE TRANSCATHETER VALVE ERA BEGINS!!

• 12-year-old boy
• PA + VSD
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APPROVED TPVI OPTIONS FOR CONDUITS/BPVS

Melody® (Medtronic)
• 18 mm segment of bovine jugular 

valve in a covered stent
• 18-24 mm in diameter

Sapien 3 (Edwards)
• Bovine pericardium in a cobalt-

chromium stent
• Diameters up to 30

TRANSCATHETER PULMONARY VALVES
FOR CONDUITS/BPVS
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MELODY LONG-TERM OUTCOMES
10-YEAR FOLLOW-UP FROM 171 IDE TRIAL PATIENTS

Jones et al, CCI, 2022
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SAPIEN S3 LONG-TERM OUTCOMES
5-YEAR FOLLOW-UP FROM 58 COMPASSION S3 TRIAL PATIENTS



UK Gill Affiliate Network
Empowering Care Together

• 2,476 patients
• 9.5% IE at 5 years
• 16.9% IE at 8 years
• 2%/year in IDE
• S. aureus is bad!
• Risk factors:

• Younger
• Previous IE
• Higher residual gradient
• NOT TPV type

INFECTIVE ENDOCARDITIS
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ROSS PROCEDURE

Adam Pick, September 2009
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TRANSCATHETER PULMONARY VALVE 
IMPLANTATION (TPVI) EDWARDS SAPIEN

• 66-year-old man
• Ross 20 years prior
• PV IE with S. mitis
• Eradicated with PCN
• Symptomatic PI with veg
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TRANSCATHETER PULMONARY VALVE 
IMPLANTATION (TPVI) EDWARDS SAPIEN
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TRANSCATHETER PULMONARY VALVE 
IMPLANTATION (TPVI) EDWARDS SAPIEN
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• Stent fracture
• This can lead to embolization or restenosis. 
• The Melody valve must be pre-stented.

• Conduit rupture (<1%)
• Coronary compression (~1%)
• Tricuspid valve damage

COMPLICATIONS
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CORONARY COMPRESSION
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TRUNCUS ARTERIOSUS

AHA.org
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“RASTELLI” OPERATION FOR 
D-TGA + PS + VSD

ResearchGate
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1) Conduit
• Homograft
• Synthetic
• 2 FDA-Approved Transcatheter Valves

2) Bioprosthetic pulmonary valve
• 2 FDA-Approved Transcatheter Valves

3) Native RVOT
• Distensible
• Only option was surgery
• Harmony approved in 2021

RIGHT VENTRICULAR OUTFLOW TRACT 
(RVOT) ISSUES ARE COMMON IN ACHD

RV
Outflow 

Tract

Right Ventricle
(RV)

PAPA

Pulmonary
Valve
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JACC: CA RD IOVAS C UL AR I N T E RV E N TI ON S
ª 201 7 BY THE A MER I CAN C OLLE G E OF CARD IOLOG Y FOUN DA TI 
ON 

HARMONY TRANSCATHETER VALVE SYSTEM
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THE HARMONY WORK-UP
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THE HARMONY CT
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86 HARMONY PATIENTS FROM 
EF-PIVOTAL-CAS
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HARMONY NATIVE OUTFLOW TRACT – EARLY 
FEASIBILITY STUDY (5-YEAR OUTCOMES)
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HARMONY TRANSCATHETER PULMONARY 
VALVE



UK Gill Affiliate Network
Empowering Care Together

HARMONY TRANSCATHETER 
PULMONARY E

PRE POST
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HARMONY TRANSCATHETER PULMONARY 
VALVE
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ALTERRA TRANSCATHETER PRE-STENT

Edwards.com
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ALTERRA 2- & 3-YEAR OUTCOMES

Presented at PICS 2025
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• 20-year-old woman

• TOF status post surgical repair with free PI

• CT scan revealed a dilated and dysfunctional RV

CASE
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CASE
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CASE
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CASE

AHA.org
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CASE

AHA.org
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CASE

AHA.org
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CASE

AHA.org
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• 47-year-old woman with TOF
• Repaired with 14 mm Hancock conduit
• Biventricular failure (RVEF 20%, LVEF 30%)
• CRT-D
• Free PI

CASE – “A TRUE DOUBLE-OUTLET RV”
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CASE – “A TRUE DOUBLE-OUTLET RV”
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CASE – “A TRUE DOUBLE-OUTLET RV”
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CASE – “A TRUE DOUBLE-OUTLET RV”
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• ACHD is a growing field.  The patients require multi-disciplinary 
congenital care at sub-specialty centers.

• Many ACHD patients previously treated with surgery can now 
be offered transcatheter solutions.

• No patient should have pulmonary valve surgery without being 
evaluated for transcatheter therapy.  

SUMMARY
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1) Tetralogy of Fallot
2) Aortic valve disease who have had the Ross procedure
3) Pulmonary stenosis with surgical repair or balloon 

valvuloplasty
4) Truncus arteriosus
5) Pulmonary atresia
6) Rastelli
7) Double Outlet Right Ventricle (DORV)

PV DISORDERS



UK Gill Affiliate Network
Empowering Care Together
UK Gill Affiliate Network
Empowering Care Together

THANK YOU!
Andy Leventhal, MD, PhD
Associate Professor of Medicine
Medical Director, Kentucky Adult Congenital Heart (KACH)
University of Kentucky
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