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Despite refinements in mitral
valve repair techniques over the
past 30 years, treatment of aortic /

valvular disease continues to
center on valvular replacement

(AVR).




AVR In the young patient

» AVR is a well established and reproducible procedure
» Allows placement of a mechanical or bioprosthetic valve

» TAVR has proven to be an extremely disruptive technology—> huge increase in
bioprosthetic AVR

>~ However, valve replacement does result in future morbidity and
excess mortality

> This is especially true in the young patient
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Observed and Relative Survival

After Aortic Valve Replacement

Per Kvidal, MD,* Prof. Reinhold Bergstrém, PHD,F Lars-Gunnar Hérte, PM, BA,§
Elisabeth Stahle, MD, PuDT

Uppsala and Stockholm, Sweden
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Figure 2. The annual observed (solid diamonds) and expected (open diamonds) death risk after primary AVR in patients who survived
the first postoperative month (n = 2,227). The numbers (N) of patients at risk and the first year death risk are given.

Kvidal et al. JACC 2000

UNIVERSITY of WASHINGTON

({
CARDIOTHORACIC SURGERY ﬁ



MECHANICAL AVR IN THE YOUNG

Long-term outcomes after elective isolated mechanical aortic valve
replacement in young adults

Ismail Bouhout, MSc,* Louis-Mathieu Stevens, MD, PhD,® Amine Mazine, MSc,* Nancy Poirier, MD,"
Raymond Cartier, MD," Philippe Demers, MD," and Ismail El-Hamamsy, MD, PhD*

1997-2006: 469 isolated mechanical AVR <65 years

Mean follow-up: 9.1 £ 3.5 years

Follow-up 95% complete (4099 patient-years)

Mean age: 53.2 £+ 9.2

Bouhout et al. JTCVS 2014
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SURVIVAL — MECHANICAL AVR

Isolated mechanical AVR survival vs case-matched population
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SURVIVAL FREE FROM REOPERATION

80 |

A 10 years, 1 in 5 patients is dead or reoperated
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Repair rationale

>~ AVR is associated with excess mortality and patients’ fall off
expected life curve

» This is true even with mechanical AVR

> This survival deficit is especially true in young patients!

> Aortic valve repair allows for restoration of the “living aortic valve
complex” and potentially decreases long-term morbidity/mortality
seen with AVR
» No anticoagulation
» Durable
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2010s

Masters of Cardiothoracic Surgery

Unicuspid valve repair—what technique, which patch for which
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Introduction

The unicuspid and unicommiss
rare anomaly but frequently re:
in childhood and young adulth
aortic regurgitation—which 1
balloon/surgical valvuloplasty—
Aortic valve replacement with
a standard treatment in adulth
satisfactory in young individuals.
approach should be particularly
have proposed UAV repair by
new commissure of normal heig
and thus applying the techniqu
repair (1-4). The details of our U

Clinical vignette

The patient is a 3-year-old boy
and regurgitation after several |
transesophageal echocardiogr:
AV with only the posterior «
The basal ring is 12 mm in di
with bicuspidization is planned.

Surgical techniques
Preparation

The aortic size is measure
echocardiography. Root remoc

replacement seem reasonable
of Valsalva >43 mm and the

European Journal o Cardio-Tharacic Surgery 53 (2018) 1101-1107

d0r10109/eets/ezy176
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INTRODUCTION

Aortic valve (AV) repir is now

improvements n the urgl
ization using circumferential ar

of valve configuration u
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standardized their approaches
producibilty and disseminatior
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pliable, non-calcified tricuspic
(BAV) insufficiency ‘in whom A"
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enhance the reader’s unde
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Used in AV repair surgery (Figs
« Valve type is defined by the
on the number of function:
dence): () a tricuspid valve
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Abstract
‘OBJECTIVES: An untreated diated aorti
pid or tricuspid valve. Aortic annulopla:
This study analyses long-term results of
lve repair according to each phenot
using an external oric ring to reduce a
METHODS: Data were collected into |
patients with root aneurysm undervent
‘onary grats with an external open ring
external open ring annuloplasty. reope
RESULTS: Cusp repair was performed it
4012 37.8 months (0-145.5). The actua
among each phenotype, being 90.5% fc

aortic valve repair’

Panel 1

El Khoury and de Kerchove

Principles of aortic valve repair

Gebrine El Khoury, MD, and Laurent de Kerchove, MD

During the past 15 years, important advances in the field of aortic valve repair have transformed it from an in-
frequent and anecdotal exercise to a feasible and attractive alternative to valve replacement in selected patients
with pure aortic insufficiency. These advances include a deeper understanding of the functional anatomy of the

aortic aorti

urgical

restore normal geometry to the ortic root and

ang
{erminology hatcan be used by al clinicians (0 describe the lsions, discus rpair techniqus, and compare
importan

common

e repair

ciples of aortic valve repairby focusing

rgical
By analogy with mitral valve repair, we include i the term aortic valve repair not only the repair of the cusp but
also the valve-sparing root replacement or any kind of functional aortic annulus stabilization. (J Thorac Cardi-

ovase Surg 2013;145:526-9)

During the past 15 years, important advances in the field of
aortic valve (AV) repair have transformed it from an infre-
quent and anecdotal exercise to a iczmble and attractive al-

functional aortic annulus (FAA; Figure 1), and the valve
cusps. The integrity of both functional components (the
cusps and the FAA) s the basis for good valvular funcum

and 93.1% for root aneurysms, 92.9 and
suboptimal valve competency when c
freedom from reoperation, respectively
100%. For isolated Al an additional sinc
when compared with single subvalvular

CONCLUSIONS: External aortc ring ar
resuts for ach ascending aorta phenoty

Keywords: Aortic valve repai + Aotic i

INTRODUCTION

Although more than 80% of indicatior

the question of reproducibility and te

“Presented a the 25th Annusl Meeting ofthe £
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tients with pure

aortic insufficiency (AD). These n‘lvam::s include a deeper
understanding of the functional anatomy of the AV and
the pathophysiologic mechanisms of AL the development
of surgical techniques to restore normal geometry to the
aortic root and to restore cusp coaptation; and the develop-
‘ment of a common terminology that can be used by all cli-
nicians to describe the lesions, discuss repair techniques,
and compare immediate and long-term outcomes after AV
repair. This article attempts 10 describe the important prin-
ciples of AV repair by focusing on functional anatomy, sur-
gical techniques for cusp repair, and outcome. By analogy
with mitral valve repair, we include in the term AV repair
not only the repair of the cusp but also valve-sparing root
replacement or any kind of functional aortic annulus
stabilization.

ANATOMY OF THE AV AND THE FUNCTIONAL
AORTIC ANNULUS

‘The AV leaflets insert into the aortic annulus proximally
at the aortoventricular junction (AVJ) and distally at the
sinotubular junction (STJ). As a functional entity, the AV
consists of the ST and the AVJ, which together form the

Louvain, Cliniques Urivers

es SainLue, Brusels, Belgun.

commerial suppot.
Read a1 The American Associaion for Thoracie Surgery Aortie Symposi,
New York, New York, Apel 26:27, 2012

mmd it sheraion in the the. Tho 3 fundamentl
principle in AV repair is that both lesions of the cusps and
lesions of the FAA should be addressed at the time of valve
repair.

In a normal AV, although cusp coaptation relatively con-
stantly reaches the midlevel between the AV] and the ST,
a certain degree of individual variation exists in the length
of coaptation, ranging from 2 to 6 mm. Although a coapta-
tion of 2 mm is enough o ensure valve competence in an
FAA of normal size, longer coaptation may represent
some sort of coaptation reserve in the event of FAA
dilatation. This anatomic feature, in combination with the
individual compliance of the cusp tissues, explains the mul-

tients have little or no Al even with a severely dilated FAA
(>55 mm). The concept of coaptation reserve, quantified by
the coaptation length, is one of the parameters that can pro-
vide an estimate of the likely evolution of preoperative or
postoperative. Al when further dilatation of the FAA is
expected.

FUNCTIONAL CLASSIFICATION OF AT
A functional classification of Al should ideally ld:nufy
all the contributing lesions of the cusps and the FAA, enabl

pubcaon Nov 25 2012 s o pin Do 20 2012
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‘Copright © 2013 by The Amercan Associion fo Tharacie Surgery
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ach to the AV, and help to dlscnmlr
nate patients in whom a durable repair is achievable. We
previously described such a classification of AI' that
encompasses all the different causes of Al provides a com-
‘mon language to be used by surgeons, cardiologists, and
echocardiographers; helps the surgeon in choosing repair

$26  The Journal of Thoracic and Cardiovascular Surgery - March 2013

v

Significant interest in aortic
valve repair

v

Many techniques described

v

Most of literature coming
from Europe

v

Good medium-term results
with both trileaflet and BAV
repairs

CARDIOTHORACIC SURGERY
UNIVERSITY of WASHINGTON

,A.



Principles of Aortic Valve Repair

= Annuloplasty = Leaflet Repair
> External subannular ring (e.g. > Plication
Lansac ring) > Nodule release
> Internal ring (HAART) » De-calcification
> Suture annuloplasty » BAV cleft closure

» Fenestration repair

> Valve sparing root
replacement (David V)




Standardization- HAART ring

Annuloplasty ring for TAV and BAV repairs

\\ \
2 B

L\
CARDIOTHORACIC SURGERY ﬁ%‘

UNIVERSITY of WASHINGTON




CARDIOTHORACIC SURGERY “

UNIVERSITY of WASHINGTON



What about aortic root aneurysms?

= Classically, treated with a
composite valved conduit

» Bentall procedure
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Valve Sparing Root Replacement (VSRR)

= Standard of care at UWMC
SYQ;;',EPC for root aneurysm with

/ repairable aortic valve

\/ SOV = Used in a variety of settings:

» Al, acute type A dissection,
BAV

AORTIC VALVE
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Traditional Al Algorithm

Isolated Al

$

AVR

\d
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Novel UWMC Al Algorithm

Isolated Al

Root Aneurysm?
¥ ¥+
Repairable valve? VSSR (David V)

Valve Repair AVR vs. Ross CARDIOTHORACIC SURGERY ""‘
UNIVERSITY of WASHINGTON .




What about aortic stenosis (AS)?

In general, valves with
significant AS are not
repairable
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Ross Procedure

Pulmonary autograft Pulmonary homograft
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Ross vs. AVR

100 _:!
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X 60 A
—
£ L k 0.002
s og-rank p = 0.
a 40 -
20 - 1year 5 years 10 years 13 years
Autograft 98% (1) 97% (2) 97% (2) 95% (3)
---- Homograft 96% (2) 92% (3) 83%@4) 78%(5)
—— Matched Population 99.8% 98.8% 97.0% 95.5%
O T T T 1 T T
0 2 4 6 8 10 12
Time Since Aortic Root Surgery (Years)
Number at risk
Autograft 108 103 102 101 91 66 34
Homograft 108 101 99 98 86 52 33

El-Hamamsy et al. Lancet 2010

Freedom from Cardiac and
Valve-Related Mortality (%)

80 -
60 -
40 -
p=0.03
20 1 At-risk:
208 186 153 97 30 0
208 179 152 119 56 4
0 T | 1 T 1
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Years Since the Operation

Ross Procedure  —— Mechanical AVR

Mazine et al. Circulation 2016
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Mazine et al. JACC 2018

The diseased The pulmonic A homograft
aortic valve valve replaces replaces the
is removed the aortic pulmonic valve
valve
Advantages Potential Pitfalls
+ Excellent A Technical complexity

long-term survival
v Excellent quality of life

v Avoidance of
anticoagulation

+ Superior hemodynamics

+ Low rates of valve-
related complications

A Ppotential long-term
failure of two valves

A Complexity
of reoperations
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Ross at UWMC

Pre-op - Post-op




Novel UWMC AS Algorithm
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Conclusions

> AVR has consequences

> Retaining the "living aortic valve complex” with valve

repair/VSRR/Ross has value in properly selected
patients
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