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RVOT Disease - Blalock Taussig Shunt

"On November 29, 1944, students and professors crowded into the double-
deck observation gallery above the eighth-floor operating room 1n the
Halsted Clinic. Because there was a danger of losing the child Eileen

before the operation began, Dr. Merel Harmel decided not to use a strong

anaesthetic and put her slowly to sleep with a diluted mixture of ether and
oxygen.

Mater Hospital Dublin



Survival to 18 yrs of age with CHD
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Warnes CA, et al. JAm Coll Cardiol. 2001;37(5):1170-1175.
Moons P et al. Circulation 2010.122:2264-2272



~10% : Right Ventricular Outflow Tract
Disease

* Congenital

— Tetralogy of Fallot
— TGA with VSD and PS
— Pulmonary Atresia

e “Acquired”

— Truncus Arteriosus

— Ross Operation
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Right Ventricular Outflow Tract Disease

* Congenital

— Tetralogy of Fallot
— TGA with VSD and PS
— Pulmonary Atresia

RV - PA Conduit

* Acquired

— Truncus Arteriosus

— Ross Operation
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What's the Big Deal?

QONNNNNS

WAKE UP, HAROLD!
THE ROYAL WEDDING
IS STARTING!




Younger Patients

205 Patients (Homograft)

* Median age: 4.4 yrs

e Survival 88% at 10 years

* Freedom from failure was:

— 74%+4% at 5 years
— 54%+7% at 10 years

Mater Hospital Dublin
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? Pulmonary Regurgitation: W

Aisericordia
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Cardiac Defects in 171 ="
SCD Cases

Mater Hospital Dublin

m Cyanotic Eisenmenger Syndrome
B(cc) TGA

@ Repaired TOF

O Left Sided Outflow Lesions

B Septal Defects

0 Cyanotic Non-Eisenmenger

1% 19% @ Fontan Circulation

& Ebstein Anomaly

B Other

Zeliha Koyak et al. Circulation. 2012;126:1944-1954

Copyright © American Heart Association, Inc. All rights reserved.
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~== Replacement: Excellent Results

Mater Hospltal Dublin
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Surgical Pulmonary Valve i

Our Lady's
Children's Hospilt:

Crumlin

48 studies involving 3,118

Pooled 30-day mortality was 0.87% (47
studies; 27 of 3,100 patients);

Pooled 5-year mortality was 2.2% (24
studies; 49 of 2,231 patients);

Pooled 5-year re-PVR was 4.9% (15 studies;
88 of 1,798 patients).

Observations:

1) the RV experiences improvement of
its volumes and function;

2) the left ventricle experiences
improvement of its function;

3) QRS duration decreases;

4) symptoms improve;

5) pre-operative RV geometry
modulates the effect of PVR;

JACC 2013; 62; 2227-2243 ospidéat
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Surgical PVR —

Cohort
220 Pts — London

148 Pts — Texas

278 Pts - Rochester

Younger Patients

Age
32.0 (25.0-40.0)*

15.9 (13.6-19.6)?

31 (18-45)°

Younger age independent RF for need for Reintervention

1. Circulation. 2014;129:18-27.
2. JTCVS 2014; 148: 1450-3.
3.  AmJ Cardiol 2014; 114: 901-8.
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The Birth of Transcatheter PVR
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Percutaneous Pulmonary Valve
September 12th, 2000...First in Man

Early report THE LANCET

Percut —y
right'ﬂ f 3\ .

dysfu

valve

Philipp Boni]

Philippe Acar,
Jderéme Le H
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http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=4886&_auth=y&_acct=C000010182&_version=1&_urlVersion=0&_userid=2063938&md5=2ad4c0fe7d20aacdcdee2565a6aa0742

Evolution of Transcatheter PVR

1st US Implant

1st Implant CE Mark (2007)
Paris, France (2000) (2006) / -
/ — <@ °
2000 2002 / 2004 2005 2006 2008 2009 10 2016
Sept 12

Revised TPV (2003)

First tPVR In North America
Dec 2005

> 8,000 Valves
Worldwide

* SAPIEN FDA
Approval

* SE Systems for
Native RVOT

‘ Depicts date of first TAVR
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Limitations

DORV

TGA/VSD

PAVSD

ToF after valve rep




Misericordt

Mater Hospital Dublin

The Native RVOT

= 85%

Majority >> 24mm

Repaired ToF Heart

v

R

RV Patch

Scar
Tissue
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Evolving Solutions

* Patient Size
 Hybrid Approach

* RVOT Size

 Hybrid Approach
 Self-Expanding Systems
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Evolving Solutions

 Patient Size
 Hybrid Approach

* RVOT Size

 Hybrid Approach
 Self-Expanding Systems
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Perventricular Hybrid PVR — Melody
Implantation




Perventricular Hybrid PVR —
Final Angiogram
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Hybrid Pulmonary Valve Replacement
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Evolving Solutions

e Patient Size
 Hybrid Approach

* RVOT Size

 Hybrid Approach
 Self-Expanding Systems
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RVOT Size — The Native RVOT

85% Pts with Severe PR

Too large for balloon-
expandable valves

Morphological
heterogeneity

>
e

Type I
f\

2
W 8F N




Medtronic Native Outflow Tract Harmony
Pulmonary Valve (TPV)
Research Clinical Study
“Early Feasibility Trial”

Crumlin

Courtesy of John Cheatham, MD. Columbus .



May 30t 2013 FIM Implant: ICE

Mater Hospital Dublin
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Courtesy of John Cheatham, MD. Columbus
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Screened > 110 pts — Implanted 20

Technology is 5-10 years from Market



Newer Self-Expanding Systems

Ospidéal
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Mater Hospital Dublin



Limitations Still Exist to Self-
Expanding Systems

Size of RVOT and Patient
Anatomy/Morphology of RVOT
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Our Technique

* MPA is measured angiographically prior to
plication

* Plication performed with a longitudinal
running or mattress suture to “reduce” the
size of RVOT

 RVOT pre-stented to create landing zone
* Transcatheter valve deployed

Ospidéal
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Hybrid Approach in o
Native RVOT
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‘C 189.3mm

A:29 9mm

3 D338 mm
F:34.1mm
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MPA Plication
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Szt
Mater Hospital Dublin

RVOT Post Plication
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C:23.1mm

A:18.5mm

8593 2mm
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Mater Hospital Dublin

Pre-stenting
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RVOT Reassessment -
Post Stenting

Mater Hospital Dublin

Our Lady's
Children’s Hospit:
Crumlin
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0 Melody Valve Delivery and i
Final Result

Crumlin

Mater Hospital Dublin
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ICE Imaging
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ol Comparison with Surgical g

| < Our Lady's
N ) Children’s Hospita
= Crumlin

PVR Outcomes

Outcome  Hybrid PVR n=8 OpenPVR n=13 PpP-yglue Cohen’sd

Measured Mean (SD) Mean (SD)

Length of Stay 4 75 (1.04) 6.46 (3.60) 0.029* 0.739
(Days)

Blood Products (9 125 (0.35) 2.38 (2.4) 0.029* 1.64

Transfused
(Units)

# of Days 2.00 (0.93) 3.08 (1.75) 0.345 0.806

Drains In

Post-Op Hgb  11.83 (1.56) 10.74 (1.56) 0.807 -0.699

ssssssss




The Future....



The ‘ideal’ replacement vascular graft should

It does not exist yet...

Hypothesis

 Tissue-engineered valves, conduits
and vascular patches made of
tissue could function like a native
structure with the potential to
grow/repair/remodel

Rastelli repair with patched septum
and new pulmonary valve/artery

» Fewer reoperations, better survival
and quality of life




The Matrix

Homografts CorMatrix

Pericardial

ssssssss

Courtesy of Massimo Caputo, MD. Chicago

Our Lady's
Children’s Hospita
Crumli



Mat

Tissue Engineering of Grafts

Courtesy of Massimo Caputo, MD. Chicago

ooooooo

Crumlin



Histology

H&E staining
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Courtesy of Massimo Caputo, MD. Chicago



Piglet Model

Test engineered grafts performance in vivo

Courtesy of Massimo Caputo, MD. Chicago



Echo Showing Graft Patency —
6 Months In Vivo

Courtesy of Massimo Caputo, MD. Chicago



Necropsy

Puimonary artery

Endothlium Endothlium

Endothlium

Cormatrix

Thread SMC

c Pulmonary Artery
Mg:?irﬂla Leanai,
w* Cromghlinn
Courtesy of Massimo Caputo, MD. Chicago Suiaars ,,“ih,:

Mater Hospital Dublin



Self-Expanding Bioresorbable Scaffold

. "
|y ¥ 274y,
\ ‘ £ fl,’l".’\.‘\‘ \\‘) J
\ ,"/’/":4 ¥
SV

‘\\\\y., /
e «“\\\:\ "%

Polydioxanone Stent — Oesophageal Stricture
* Number of Sizes —31/25/31 x 30mm
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Valve Leaflet Fabrication with Cor-
Matrix




Valve Leaflet Fabrication




Attaching the Valve to the Scaffold

Misericordt

Mater Hospital Dublin



The Stent-Valve
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Initial Angiography and Measurements
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Perventricular Valve Delivery
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Sheath Placement and Valve
Advancement

Unnamed 022
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Valve Deployment and Ballooning

Unnumed 022
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RV and PA Angiogra
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Epicardial Echocardiograp
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Doppler Assessment

» re% AT BRI T N

et

L D bl | Sl | §ahantnd | et Mo

T I RPUT TR T

ikal
huire na Leanai,

HriniiT

Tapt

o bl imrd 11t el IS e Iy et rev hed oy et o b oy el m

R TR YRR T e T 1y
1% by st 4 O bay pof ey TS gy pede : :

HpgirTim

rrhr It s

SR LR
ML TS

oy A P b FIRTRSNE )
LW LrTHI e

s v AW

U B
LT

o -..:-’»

- L L4
UL P....lﬂmd .

1ol 1ont banif )

I L L

- eyt pas dewf r S T

Tas el

b g pon iy

LU

. agine M::‘.

Ity

BT bl Ll

ML TR L

B L

: riif)
WL THIIRTH
TS ot W e

AT

i

{

it R,

"‘..

ror & RTRLTRTR N

e PSSR

e il
I AT

WR AT

N
Ar{rgh ey epy
(R R

LR ey 2

12:16:48 pm

s
oLt bag TOYT A

70mm

RACARDIAC

General /V

> E

WB
g
nNT

1

dB 3 «/+
PW Depth=
W Gatez

PW -
PW Gain=

K

- - o -

¢ i ...‘;r.».‘ pt.

T:A » .

F o : .4.-;.! fo)

Pty

Vb ool e
o) _ot\

—

-~
- ~

b e 7

: ) -
, . awriind | fue |
.
! P A
-~ s‘.
-~ .-.
- A
3 :

-

ol Lot Lol we

v .w‘f..); e L

- .\ - ) e
N . ...‘!_.r.. f..
jo j, - - .vl..‘.@g-~

Vot o vt 28
===l
et el o o

f.l.”w.f_

Sweep=100mm/s

4, Cromghlinn

Our Lady's
Children's Hospi

Crumlin

Mater Hospital Dublin



Stent Valve Following Removal




The Future
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