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Name Change!

Center for Heart Care 

Update



ACHD Centers in the U.S. -- 1990s



Overview

• Congenital heart disease - Epidemiology

• Adult Congenital Heart Association

– Accreditation = Quality

• Top 10 Things You Need to Know about ACHD

– Case examples

– Rationale

– CHD History

– Evidence → 2018 ACHD Guidelines from ACC/AHA



ACHD Centers in the U.S. -- 2021

Source: www.achaheart.org



www.achaheart.org



Accredited - 2020



www.achaheart.org



What is Congenital Heart Disease?
More than a simple “birth defect”…



Congenital Heart Disease:
Not JUST children!



ACHD professional athletes…

Erik ComptonShaun White



Patient, Erik Compton in 2008: 
3 months after 2nd heart transplant





Famous People with CHD



Famous People with CHD



Famous People with CHD



Case: 
34 y/o male

D-transposition 
of great arteries,

Pulm Atresia/MAPCAS
L-SVC to LA

Sec ASD





Montrose Records, 2001

Works at a bank part-time and…



Case: 34 y/o male

• Arose in AM and “forgot” how to blow nose.  

• Expressive aphasia. 

• Exam: RA Sat 82% 
– CV: clubbing, active precordium, single S2, III/VI HSM at 

LLSB

– Neuro: unremarkable

• Labs: HCT 67%

• Head MRI was ordered…



Case: 34 y/o male with cyanotic CHD, 
headache, neuro sx



#1: Congenital heart disease (CHD) 

patients survive until adulthood and 
more Adult CHD pts are coming.
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Survival to Adulthood
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Alshawabkeh L. Curr Heart Fail Rep 2016

Adults v Children with CHD



Franklin WJ. Cong Card Today 2019

Why is ACHD
Increasing?



#2: Arrhythmias are common!

Walsh and Cecchin. Circ 2007



D-Transposition of the Great Arteries



Atrial Switch Operation for D-TGA 
(Mustard or Senning)



Special Considerations for PM or ICD in 
ACHD patients

• Congenital venous anomalies

• Acquired venous occlusion

• Inability to access chamber

• Surgical obstacles (patches, conduits, baffles)

• Intracardiac shunts

• Ventricular geometry and position



D-TGA s/p Mustard: Hardware?



PM ,SVC Stent 
in a Mustard patient.  Anything 

else?



Amplatzer ASD occluder
for baffle leak



D-TGA s/p Mustard: Pacer leads 
Incorrect               Correct



D-TGA s/p Mustard: Pacer leads
Incorrect             Correct



After lead removal & placement of 
epicardial leads



#3: ACHD pts Get “Lost”

• Competent adult care not available

• Many patients were simply lost to follow-up

• Patients and families not well educated about 
their conditions, so fell out of care or into 
unskilled hands

• Caregivers don’t know what to expect, or 
understand their responsibilities



Franklin WJ. In: Cong Card Today 2019



How Were They Lost?

• Inadequate numbers of ACHD providers

• Inadequate ACHD training opportunities

• Inadequate institutional interest

• Inadequate financial incentives

• Inadequate political and advocacy profile



Awerbach JD, Franklin WJ, Ermis PR. In: Moss and Adams, 10th Ed. 2021



#4: Some of these defects can be closed 

in the cath lab



ASD Closure in the Cath Lab



ASD Device Closure



#5: These pts are not “fixed” as children



Types of Surgical Intervention

• Palliative
– Shunt operations that provide intermediate bridge

• Corrective
– Anatomic: with and without residua

– Physiologic: to restore proper blood flow

• Curative
– No residua or sequelae



Weren’t These Patients Fixed as 
Children?

• Most were left with abnormal circulations

• Abnormal native valves

• Conduits and artificial valves

• Cardiac scars

• Depressed cardiac function



Coarctation of the Aorta: A Fix is not 
often “Fixed”

• Definition: simple vs. 
complex, significant has 
>20 mmHg gradient



Coarctation: MRI is best



Post-op Coarct Repair--Aneurysm



Post-op Coarct Repair—Redo Repair





Coarctation: Unrepaired in adult



Beware of Artifact on MRI!



Coarctation, s/p metallic stent



#6: Tetralogy of Fallot is the most 

common complex ACHD lesion



ToF on Echo (unrepaired)

Parekh A. https://journal.medizzy.com/tetralogy-of-fallot-in-a-29-year-old/
Image source: NEJM 2020

https://journal.medizzy.com/tetralogy-of-fallot-in-a-29-year-old/


Frequency of CHD Lesions

• VSD 20%

• ASD 8%

• PDA 8%

• Tetralogy 5%

• P. stenosis5%

• Ao. Stenosis 5%

• d-Transposition 3%

• Hypoplastic LV 1%

• Hypoplastic RV 1%

• Truncus Art 1%

• TAPVR 1%

• Tric Atresia 1%

• Single ventricle 1%

• DORV 1%

• Others 5-10%



Tetralogy of Fallot: 
Transventricular repair



27 y/o s/p ToF repair at 9m.
-Surgical Pulm Valve Replacemt (sPVR) 8y ago. 

-Now with PVR dysfxn.



S/p Transcatheter Valve 
(percutaneous pulmonary valve implantation) 



Tough cases…



Complex Congenital Heart Lesions



#7: Single Ventricle/Fontan pts are 

increasing in number



Single Ventricle Patients

Tricuspid Atresia



Surgical Shunts in Cyanotic Single Ventricles



Pop Quiz: Why is this picture important?



1944: Johns Hopkins –
The first congenital heart operation

Dr. Alfred
Blalock

Dr. Denton Cooley



1968

1980s 2015

Heart Disease History!
(with a nod to Texas)





HBO Films, 2004

Dr. Alfred
Blalock

Vivien Thomas



Source: Johns Hopkins University

Drs. Thomas, Blalock, Taussig



Dr. Francis Fontan 
1971

=



The Fontan Procedure—
minimal change from 1971



The Fontan Operation –
Short and Intermediate-term results 

are very good…  

Circulation, 1990



After a “Perfect” Fontan by Fontan 

Fontan F. Circulation, 1990



Mori M, Aguirre JA. 2014 

Fontan Physiology



Current Data on Fontans

ATS 2019

JACC 2018

Circ 2019



The Fontan Procedure – Long-term 
results are good, but mixed

• Complications
– Arrhythmias (SVT: AFlutter/IART “Scar Flutter”), 

thromboembolism→PE, 
– ventricular failure, 
– pulm AVMs, 
– FALD: Fontan-Associated Liver Disease

• “10 good years, 10 ‘so-so’ years, then TROUBLE!”
• -from Professor Gary Webb 

• “Failing Fontan” Syndrome
• protein-losing enteropathy, 
• SVT, ‘R-sided CHF’



Fontan TEE: R Atrial “smoke”

Source: Franklin WJ. ACHD Archives



#8: ACHD and Pulm HTN is Bad



Pathophysiology of Pulmonary Arterial 
Hypertension (PAH)

Gaine S. 2009
Franklin WJ. 2011
Brida M, Gatzoulis MA. 2018



Pathophysiology of Eisenmenger Syndrome



92

Findings in Eisenmenger Syn: 
Clubbing, cyanosis, O2 sat<85%,  HCT 



#9: Pregnancy with ACHD is risky, but 

can be successful



CV Risk Prediction in Pregnancy:
WHO is better (=more Sn for CHD)

Siu 2001 Drenthen 2010 Diller 2014

Kim YY. Cong Heart Dis 2018



23 y/o pregnant Marfan pt







Pregnancy in Fontans – HIGH RISK and 
must see ACHD and MFM

Gandhi M, Franklin WJ. Card Clin NA 2011
Keenahan LA, Franklin WJ et al. JACC 2020



Contraindications to Pregnancy

1) Pulmonary HTN (PVR > 4 or mPAP>45)

2) Cyanosis (O2 sat < 85%)

3) Marfan Syn with Dilated Ao Root (> 4.0 cm)

4) LVEF < 20%

5) Severe LVOTO (MS, AS, Coarctation)



#10: Heart Failure 
in ACHD

is Common!



Heart Failure in ACHD: Pathophysiology

Bryant III R. Ann of CTS 2018
Opina AD, Franklin WJ. Prog CVD 2018



Opotowsky AR. JACC 2009

Heart Failure in ACHD: Increasing!



Ventricular Assist Devices (VADs) in ACHD: 
Geometric, Anatomic, and Bleeding Challenges!

Shah NS, Franklin WJ et al.  JHLT 2013

Dextrocardia Normal heart, Levocardia



VADs in D-TGA and L-TGA

Menachem JN. JACC HF 2020



#10a: OHT is not a “good” option 
(but sometimes OHT is the ONLY option)



Menachem JN. JACC HF 2020



Bryant III R. Ann of CTS 2018

ACHD s/p Heart Transplant



Need ACHD Help?
• Call us!!!

• Cardiology on-call : 602-933-BEAT
Jordan Awerbach, MD MPH Wayne Franklin, MDSusie Pepp, FNP



www.achaheart.org



THANK YOU!   QUESTIONS?

wfranklin@phoenixchildrens.com 602-933-BEAT

@drwaynefranklin

mailto:wfranklin@phoenixchildrens.com

