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Disclosures

* None
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Preamble

e Pediatric Aortic Stenosis, especially in infancy,

underscores the primary challenge facing congenital
heart surgeons

— The lack of any growable replacement tissue, especially
valves

— This gap in technology means we have to accept periods of
suboptimal physiology because of an imperfect valve with
conseqguences on the ventricle, lungs, etc.

— Potentially compromising the quality and quantity of life for
the patients we serve
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Preamble

* Because of this gap in technology without any off-
the-shelf, growable replacement valve options, we
often debate what alternative therapies are better

— Surgical options versus transcatheter options

e Butin reality all of these alternative therapies can
have a role, given certain patient characteristics

— Our focus should be on a patient-centric choice
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Are Outcomes of Surgical Versus Transcatheter Balloon Valvotomy Equivalent in
Neonatal Critical Aortic Stenosis?
Brian W. McCrindle, Eugene H. Blackstone, William G. Williams, Rekwan Sittiwangkul,
Thomas L. Spray, Anthony Azakie, Richard A. Jonas and the members of the Congenital Heart
Surgeons Society

Circulation. 2001;104:1-152-1-158
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Normal Aortic Valve
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Bicuspid Aortic Valve
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Unicuspid Aortic Valve

Myxoid tissue

False raphe
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anterior commissural post
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Balloon Aortic Valvuloplasty

Fig. 3 - Aortogram in right anterior oblique projection. Balloon dilation of the
aortic valve, A constriction corresponding to valvular stenosis may be seen,
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IMPACT

Acute Success of Balloon Aortic
Valvuloplasty in the Current Era
A National Cardiovascular Data Registry Study

CrossMark

Brian A. Boe, MD,? Jeffrey D. Zampi, MD,” Kevin F. Kennedy, MS,° Natalie Jayaram, MD, MSB," Diego Porras, MD,*
Susan R. Foerster, MD,” Aimee K. Armstrong, MD?

The patient population was subdivided by diag-
nosis into either critical AS or noncritical AS. Critical
AS was defined by patients who were <1 month of age
at the time of the procedure and receiving prosta-
glandin infusion within 1 day of the catheterization
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TABLE 1 Patient Demographics

Noncritical Critical
All Aortic Stenosis Aortic Stenosis
(N = 1,026) (n = 916) (n =110)

Male 707 (68.9) 630 (68.8) 77 (70.0)
Age categories
<1 month 281 (27.4) 171 (18.7) gy 110 (100.0)
1-11 months 259 (25.2) 259 (28.3) 0 (0.0)
1-5 yrs 102 (9.9) 102 (11.1) 0 (0.0)
6-10 yrs 114 (11.1) 114 (12.5) 0 (0.0)
11-17 yrs 191 (18.6) 191 (20.9) 0 (0.0)
>18 yrs 79 (7.7) 79 (8.6) 0 (0.0)
Weight (kg) 25.0 £+ 293 27.5 + 30.0 3.7+28
Genetic syndrome 51(5.0) 47 (5.1) 4 (3.6)
Prior cardiac catheterization 308 (30.2) 307 (33.7) 1(1.0)
Prior cardiac surgery 214 (21.3) 214 (23.9) 0 (0.0)
Type of disease
Stenosis 687 (67.0) 595 (65.0) 92 (83.6)
Mixed 339 (33.0) 321 (35.0) 18 (16.4)
Aortic valve diameter (mm) 125+ 6.5 13.2 + 6.4 P 6.3+ 1.1
Valve morphology
Unicuspid 166 (16.3) 123 (13.5) mp 43 (39.1)
Bicuspid 701 (68.7) 651 (71.5) 50 (45.5)
Tricuspid 107 (10.5) 98 (10.8) 9(8.2)
Quadricuspid 1(0.1) 0 (0.0) 1(0.9)
Uncertain 45 (4.4) 38 (4.2) 7(6.4)
Pre-procedural PSEG 59.4 + 219 59.0 + 21.0 63.5 +28.0
Pre-procedural Al
None 685 (66.9) 593 (64.9) 92 (83.6)
1+ 270 (26.4) 253 (27.7) 17 (15.5)
2+ 47 (4.6) 47 (5.1) 0 (0.0)
3+ 9 (0.9) 9 (1.0) 0(0.0)
4+ 13 (1.3) 12 (1.3) 1(0.9)

FIGURE 1 Study Population and Primary Outcomes by Diagnosis

Balloon Aortic Valvuloplasty
Procedures (N=1126)

Y

Analytic Cohort (N=1026)

Excluded (N=100)
1) Single Ventricle (N=20)
2) ECMO (N=3)
3) Additional Procedure (N=48)
a) Coarctation(N=39)
b) PDA Closure (N=5)
c) BalloonPulmonary
Valvuloplasty (N=3)
d) ASD Closure (N=1)
4) Missing Datafor Outcome (N=29)

v

Critical Aortic Stenosis (N=110)

v
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Values are n (%) or mean =+ SD.
Al = aortic insufficiency; PSEG = peak systolic ejection gradient.

ASD = atrial septal defect; ECMO = extracorporeal membrane oxygenation;

PDA = patent ductus arteriosus.
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TABLE 4 Adverse Events

Noncritical Critical
Severity Aortic Stenosis Aortic Stenosis
Level Adverse Event (n = 916) (n =110) p Value

Balloon rupture 41 (4.5%) 3 (2.7%)

Arrhythmia requiring antiarrhythmic 14 (1.5%) 4 (3.6%)
medication

Major bleeding event* 15 (1.6%) 2 (1.8%)
Arrhythmia requiring cardioversion 13 (1.4%) 3 (2.7%)

Other vascular complications requiring 11 (1.2%) 10 (9.1%)
treatmentt

Arrhythmia requiring temporary 10 (1.1%) 0 (0.0%)
pacemaker

Cardiac arrest 8 (0.9%) 1(0.9%)
Unplanned cardiac surgeryt 7 (0.8%) 2 (1.8%)
Unplanned vascular surgeryt 3(0.3%) 0 (0%)
Airway event requiring intubation 2 (0.2%) 0 (0%)
Subsequent cardiac catheterizationt 1(0.1%) 4 (3.6%)
Tamponade# 1(0.1%) 3 (2.7%)

Event requiring ECMOT 1(0.1%) 1(0.9%)
Event requiring LVADt 1 (0.1%) 0 (0.0%)
Embolic stroke§ 1(0.1%) 0 (0.0%)

Death|| 0 (0.0%) 0 (0.0%)

Air embolus 0 (0.0%) 0 (0.0%)

New requirement for dialysis 0 (0.0%) 0 (0.0%)

Arrhythmia requiring permanent 0 (0.0%) 0 (0.0%)

pacemaker

Unplanned other surgeryt 0 (0.0%) 0 (0%)
Total adverse events 129 (14.1%) 3 (30.0
Major adverse events 88 (9.6%) 30 (27.3%)
In-hospital death 14 (1.5%) 11 (10.0%)
30-day mortality 8 (0.9%) 7 (6.3%)

Values are n (%). *Within 72 h of cardiac catheterization and associated with one of the following: 1) hemoglobin
decrease of =3 g/dl; 2) transfusion of whole blood or packed red blood cells; and 3) procedural intervention or
surgery at the bleeding site to reverse, stop, or correct the bleeding. tAs a result of a catheterization complication.
$Requiring pericardial drainage. §Within 72 h of cardiac catheterization. ||Occurring in the catheterization
laboratory.

ECMO = extracorporeal membrane oxygenation; LVAD = left ventricular assist device.
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Surgical Options

* Valve Repair, repair, repair, repair!
— Commisurotomy
— Complex valve repair techniques
* Valve Replacement
— Mechanical valve
— Bioprosthetic valve
— Homograft

* Ross procedure
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Valve Replacement

 Smallest made is 16mm, so not possible
in @ neonate or infant!
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Homografts

* All sizes, but not durable, early calcification and
degeneration. Nearly 100% fail within 2 years
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Ross Procedure Ross-Konno Procedure

Fig. 29-3 A, ntended ircis

dure. B, After sortic crass-<lamging, antegrade and retrograde cardoplegic aTest. aortic resec-
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Midterm Results of the Modified Ross/Konno Procedure in
Neonates and Infants
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Aortic Valve Repair Techniques
Commisurotomy

nnnnnnnnnnnnnnnnnn

-

Y
s INATIONWIDE CHILDREN'S THE HEART CENTER

oo i When your child needs a hospital, everything matters”™

.






Neonatal Critical Aortic Stenosis
Unicuspid Aortic Valve
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Aortic Valve Repair Techniques
Unicuspid Valve
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Personalized Care

Patient characteristics

— Non-cardiac

* Prematurity
* Weight
* End-organ dysfunction

— Renal worry about contrast
— Neuro worry about bypass

e Genetic syndromes
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Personalized Care

e Patient characteristics

— Cardiac

* Hemodynamic stability
LV function
LV dilated vs hypertrophied
LV size — 2V vs single V
Other cardiac abnormalities

Hypoplastic Left Heart Complex
— Consider Hybrid Stage 1
— Beware creating Al secondary to balloon valvuloplasty
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Personalized Care

Left Ventricular Outflow Tract characteristics
— Annulus size

— ? Subaortic obstruction

— Coronary artery pattern

— Aortic valve leaflet structure and function
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Recent Case

e 37week newborn with critical aortic stenosis
e Started on prostins and inotropic support

* Not intubated, no significant end-organ injury
* Improving LV function

 Adequate left sided structures

* Unicuspid aortic valve

* Multi-disciplinary Case Management discussion

— Primary cardiology, cardiac intensivists, cardiac anesthesia,
interventional cardiology, cardiac surgery

— Consensus for surgical repair
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PHILIPS TISO.1 PHILIPS TIS0.1 MI0.3

S7-3tINCHTEE S7-3tINCHTEE

FR 111Hz FR 21Hz
5.0cm

5.0cm

PAT T: 37.0C o = PATT:37.0C
TEE 1: 3726 Rafarral Indication: ost-op TEE. TEE T' 37.3G

Proceduras Parformad:  Transssophageal Echocardiogram: Conganital (including probe placamant, 20,
Spectral Doppler and Color Flow)

SUMMARY:
1. Status-post aoric vahve commissumdomy.
At chas partial residual fusion of the rght-non comnary cusps.

Mild aortic vahma stenosis.
Trivial @oriic valwa regurgitatio
Trviarrmd=cawitETy et venticular outflow tract obstroction.
6. Mild hypartrophy of the laft vaninda.

7. Hypardynamic laft vanfricular systolic function.
o 4. Mormal right ventricular size and systolic function.

9. A fransssophageal echocardicgram was performed in the apaating room undar genecal anesthasia..
The padiatric ransesophageal echo probe was placed and removed without difficulty.



Results Aortic Valve Repair

log-rank p=0.01
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Figure 6 The Kaplan-Meier freedom from aortic valve replacement
in neonates after open valvuloplasty according to morphology of
the valve after repair. Shaded area indicates 95% confidence interval.
(Reprinted with permission”).

Vergnat M, Asfour B, Arenz C, et al: Aortic stenosis of the neonate: A
single-center experience. ] Thorac Cardiovasc Surg. 157:318-326,
2019.el
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Evolving Techniques
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“Japanese” ePTFE pulmonary valve

e Synthetic leaflets; durable
— No calcification, no incidence of endocarditis

 Not growable, but durable

* Rare usage in the aortic position
— Including current patient at NCH

5 10 15 years
FIGURE 4. Kaplan-Meier freedom from conduit exchange. A, Overall

freedom from conduit exchange. B, Freedom from conduit exchange by
conduit diameter. C, Freedom from conduit exchange by patient age at

B i c u S p i d T r i c u s p id the time of conduit implantation.
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Emerging Surgical Options

CONGENITAL: PULMONARY VALVE

Novel size-adjustable pulmonary valve US early ) checkfor pdates
feasibility study: One-year outcomes

Mark E. Galantowicz, MDCorey A. Stiver, MDOliver M. Barry, MDEmile A. Bacha, N[ﬂ,
Kanwal M. Faroogi, MDGerald R. Marx, MDDiego Porras, MDD, Christopher W. Baird, MDand
Aimee K. Armstrong,

ABSTRACT

Objective: The Autus Size-Adjustable Valve (ASAV) is a novel surgically implanted
fully synthetic expandable pulmonary valve designed for pediatric patients. This
first-in-human study evaluated initial device feasibility and safety.

Methods: This was a Food and Drug Administration—approved prospective,

single-arm, multicenter Investigational Device Exemption Early Feasibility Study

to evaluate safety and preliminary effectiveness of the ASAV in pediatric patients

aged 18 months to 16 years who require pulmonary valve replacement. All potential

subjects underwent review by a screening committee to determine eligibility. Sub- e R e R s
jects had pre- and postoperative evaluation via transthoracic echocardiography.  pulmonary valve.

One-year outcomes are reported.
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Evolving Techniques

Right Atrial Appendage for Aortic Valve

Reconstruction

Paighton C. Miller, MD,' Jacob R. Miller, MD,? Chelsea T. Mannie, BSN, CPN,*
Dilip S. Nath, MD,? and Pirooz Eghtesady, MD, PhD?

FIGURE & (a) The neoleaflet is lowered into the aortic annulus with the smooth surface facing the left ventricular outflow
FIGURE 3 The right coronary leaflet (R) is (a) cut from the wall and (b) mobilized to elevate the height of the right- ract Ojine ln e‘:::ﬂ; ¢ :s :teum n frorln t:e:;:: toi t:te c:;nlm|ssurzs e mnalogifashion(Lileft coronaryledtiet N
noncommissure to the correct position. (L, left coronary leaflet; N, noncoronary leaflet.) noncoronary;‘eanet; 1. it coronary ieatict; \ tight atrial appendage)
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Partial Heart Transplant for Congenital Heart Disease

Douglas M Overbey ' 2 3 Berk Aykut 1 3, John A Kucera ', Cathlyn K Medina 7, Neeta J Sethi 2,
Piers C A Barker 2, Erin V Shea 2, Joseph W Turek 1 2 3

e Living semi-lunar valve allotransplantion

— Grows to match somatic growth just like a full heart
transplantation in children

— Requires low dose immunosuppression

Pul lmonary root
recipient N
Tets I gy of Fallot with

Outcomes
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Artificial Organs
2605402406, Blackwell Publishing, Inc.
2002 International Society for Artificial Organs

Tissue Engineered Heart Valves: Autologous Cell Seeding
on Biodegradable Polymer Scaffold

Toshiharu Shinoka

Department of Cardiovascular Surgery, Heart Institute of Japan, Tokyo Women's Medical University, Tokyo, Japan

Wellcome Imagos
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Conclusions

* |It’s not whether a surgical vs transcatheter
approach to neonatal aortic valve stenosis is
better — rather, it is understanding which patient
and valve characteristics favor either approach

* Aortic valve repair and/or Ross procedure are
currently the best surgical options, until there is a
growable aortic valve replacement option — the
hope of tissue engineered vascular grafts!
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