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Left outflow tract obstructions
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Coarctation of the aorta

SSVAOo

Pulmonary vein Cor triatrial

stenosis

Congenital mitral stenosis

Hypoplastic left heart syndrome
Aortic valve stenosis

Abdominal
coarctation

Sub-valvar aortic stenosis




Pulmonary veins stenosis



Sténose des veines pulmonaires

Collecteur RVPAT anastomose large postopeératoire




Sténose des veines pulmonaires

Collecteur RVPAT anastomose sténosée en postopératoire
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Sténose des veines pulmonaires

Sténose isolée d’une veine pulmonaire
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Stéenose des veines pulmonaires

Stenose apres ablation de fibrillation auriculaire




Sténose des veines pulmonaires
Aspect du parenchyme pulmonaire




Stéenose des veines pulmonaires




Stéenose des veines pulmonaires
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Stéenose des veines pulmonaires




Stéenose des veines pulmonaires
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Sténose des veines pulmonaires
Histologie

Veine pulmonaire normale Veine pulmonaire sténosée
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Sténose des veines pulmonaires

Technique dite « sutureless »
@ / 4/,




Coeur triatrial



Sténose de la veine pulmonaire commune
Coeur triatrial




Coaur triatrial

Auricule gauche

Veine pulmonaire
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Coaur triatrial




Coaur triatrial




Coaur triatrial




Coaur triatrial




Les anomalies des feuillets mitraux

* Prolapsus

» Cleft isolee

* Double orifice

* Anneau supramitral

e Ebstein mitral



Rétrécissement mitral congeénital



Anatomie

* Membrane supramitrale
* Parachute
* Hamac
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Membrane supramitrale
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Membrane supramitrale
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Membrane supramitrale




Membrane supramitrale




Membrane supramitrale




Membrane supramitrale




Membrane supramitrale




Parachute mitral




Parachute mitral




Parachute mitral




Parachute mitral
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Parachute mitral




Hypoplasie mitrale

ILNA
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Hypoplasie mitrale




Hamac mitral




Hamac mitral




Hamac mitral




Hamac mitral
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Hamac mitral




Hypoplasie du cceur gauche

Hypoplastic Left Heart Syndrome
(HLHS)
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Hypoplasie du cceur gauche
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Hypoplasie du cceur gauche

Physiologie foetale




Hypoplasie du coeur gauche
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Hypoplasie du_ coeur gauche
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Hypoplasie du cceur gauche
1er temps de 'operation de Norwood




Programme de Norwood

* Stage 1: Blalock ou tube VD-AP (Sano)
* Complications post-opératoires

— Coarctation

— Dysfonction VD ou IT

« Stage 2 : DCPP
« Stage 3 : DCPT



Hybride dans ’hypoplasie du coeur gauche
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Stenose sous-aortique




Sténose sous-aortique




Sténose sous-aortique




Sténose sous-aortique
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Sténose sous-aortique




Sténose sous-aortique
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Sténose sous-aortique




Sténose sous-aortique




Sténose sous-aortique



Sténose sous-aortique
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Sténose sous-aortique

10




Intervention de Konno modifiéee




Sténose sous-aortique




Reéetrécissement valvulaire aortique



Retrecissement valvulaire aortique




Reétrécissement valvulaire aortique




Rétréecissement valvulaire aortique
Bicuspidie type 0 de Sievers
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Rétréecissement valvulaire aortique
Bicuspidie type 0 de Sievers




Rétréecissement valvulaire aortique
Bicuspidie type 2 de Sievers




Reéetrécissement valvulaire aortique
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Reétrécissement valvulaire aortique




Reétrécissement valvulaire aortique




Reéetrécissement valvulaire aortique
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Dilatation du culot aortique et bicuspidie




Traitement des stéenoses aortiques

Valvuloplastie percutanéee
Commissurotomie chirurgicale
Opération de Ross
Remplacement valvulaire aortique



Rétrecissement valvulaire aortique
Opération de Ross




Stéenose supravalvulaire aortique
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Sténose supravalvulaire aortique
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Sténose supravalvulaire aortique
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Sténose supravalvulaire aortique
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Sténose supravalvulaire aortique




Sténose supravalvulaire aortique
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Stenose supravalvulaire aortique
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Stéenose supravalvulaire aortique
Opération de Brom
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Coarctation isthmique






Notion de continuum phénotypigue

Hypoplastic Left
Heart Syndrome Artery to

«<—> Bicuspidie aortique




Strategie chirurgicale

» Ducto-dependance ou défaillance cardiague
— Chirurgie néonatale

» Hypertension artérielle
— Chirurgie

* Tout va bien
— Chirurgie entre 1 et 3 mois



Perfusion systémique ducto-dépendante ?
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Extended end-to-end anastomosis



Repalr with selective brain perfusion



Arterial tortuosity syndrome Descending aorta coarctation Osler of coarctation
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Other complex anatomical forms of coarctation of the aorta



| es anomalies associees

* La valve aortique
— Hypoplasie annulaire, sténose, bicuspidie
* | a vole sous aortique

— Désaxation et membrane sous-aortique
— Anomalies d’insertion mitrale

 La valve mitrale
— RM ou IM congénitaux



Au-dela de la periode neonatale

* |Indications opératoires idem

* Méthodes
— Chirurgie chez I’enfant ?

— Stenting direct chez I'adulte ?




Complications immediates

* Poussée hypertensives post-opératoires
* Infection de 'anastomose




Frogression of Clodial Daasie

Bhatt AB et al. Heart 2015;101:1173-5



Distribution of death by age of subjects with coarctation,
of subjects with coarctation repair,
and of the general population

N N 0 % “
AQe A Seih | pinry. |

The curves on the left and right are taken from Campbell.
The middle curve shows the distribution of death in our patients with
coarctation repair. These curves have been adjusted for age.

Presbitero P et al. Br Heart 1987;57:462-7



Percentage of subjects still alive at the end of each decade

Age ey | Presbitero P et al. Br Heart 1987;57:462-7



Overall survival after coarctation repair

Mean age at surgery 17.2 years
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Kaplan—Meier curve showing long-term survival In
patients with coarctation of the aorta (CoA) repair

Median age at surgery 60 months
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Choudhary P et al. Heart 2015;101:1190-95



Residua, sequelae, and complications are listed below
ESC Guidelines 2010

Arterial hypertension at rest or during exercise 1Is common, even after successful treatment, and it Is an
important risk factor for premature CAD, ventricular dysfunction, and rupture of aortic or cerebral
aneurysms. The geometry of the arch may play a role in the development of hypertension. The
significance of isolated, exercise-induced hypertension is a matter of debate.

Recurring or residual CoA may induce or aggravate systemic arterial hypertension and its consequences

Aneurysms of the ascending aorta or at the intervention site present a risk of rupture and death. Patch
repair are at particular risk of repair site aneurysms and should be imaged on a regular basis.

Attention is required for BAV, mitral valve disease, premature CAD, and berry aneurysm of the circle of
Willis.



Residua, sequelae, and complications are listed below
ESC Guidelines 2010

Arterial hypertension at rest or during exercise IS common
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Cardiovascular morbidity in adults
after coarctation repair

“ Normal

& Hypertension

“ Aortic valve disease

& Aortic dilatation

“ |Ischemic heart disease

~ Other heart disease

Stewart AB et al. Br Heart 1993:69:65-70



Comparison of hypertension pre- and
postoperatively at various time intervals
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What type of HT ?

Exercise HT

24h Ambulatory Blood Pressure Monitoring

* 60% abnormal pressure profile
* 24% night HT In daytime normotensive patients

Systolic HT with increased pulse pressure
Resting HT

Lee MGY et al. J Thorac Cardiovasc Surg 2012;144:1110-8



Exercise hypertension predicts late resting
hypertension after coarctation repair

Baseline maximum exercise systolic BP was independently
associated with the mean systolic BP at follow-up (p <0.005)

Luijendijk P et al. Am J Cardiol 2011;108:435-9



Correlation between aortic arch geometry
and BP at exercise

21% 25% 837
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Exercise induced HT was correlated to the
gothic arch form and to A/T
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Aortic arch geometry and resting HT after CoA repair

mHT ON |

Ou P. et al, Eur. Heart J. 2004
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Aortic arch geometry and flow dynamics after CoA repair

PWY, (m/sec)

Systolic
regurgitation
(ml/msec)

GOTHIC

8.0 £3.4

14.4 £5.3

CREN

4.5 +1.6

7.9 +1.3

NO

3.7 £0.5

53 +1.9

SMA

P value

<0.0001

<0.001



Aortic arch geometry and flow dynamics after CoA repair
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Aorte normale : debits

Aorte ascendante —+—
Aorte descendagiie
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Aorte pathologique : debits
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Szopos M et al. J Thorac Cardiovasc Surg. 2014;148:1572-82.
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The significance of isolated, exercise-induced
hypertension is a matter of debate.

Exercise HI does not help to detect recoarctation.

Exercise HI predicts resting H1.

Exercise HI Is associated with vascular remodeling
and increased LV mass.

Should exercise HT lead to early antihypertensive
treatment



Residua, sequelae, and complications are listed below
ESC Guidelines 2010

Recurring or residual CoA may induce or aggravate systemic arterial hypertension and its consequences
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When to treat ?
How to treat residual or re-coarctation ?




Residua, sequelae, and complications are listed below
ESC Guidelines 2010

*  Aneurysms of the ascending aorta or at the intervention site present a risk of rupture and death. Patch
repair are at particular risk of repair site aneurysms and should be imaged on a regular basis.
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Type of repair by decade

Brown ML et al. JACC 2013;62:1020-5



Aortic coarctation endocarditis




Aneurysm at the repair site

l (xX'a2bhom \\H'\h_'f { %)

e Oof POOr repair o JTA $2 (764

Ascending aorta IS (327"

Left subclbanvian aren S (14.5%
Detal aoetic arch S 114.5%
AOESC root & 110.9%
Abdommal aorta 1 (1.5%)
Lhac arteny 1 (1.5%)

lnnomimna e artery 1 11.5%)

DIA descending thoradc sorta

Preventza O et al. Ann Thorac Surg 2013;95:1960-7



Incidence of descending aortic aneurysms requiring repair

Choudhary P et al. Heart 2015;101:1190-95



Aneurysm of the ascending aorta
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32% of patients with aortic root dilatation
21% with aneurysm of ascending aorta
/4% had Bicuspid aortic valve

Padang R et al. Heart, Lung and Circulation 2014;23: 332-338



Residua, sequelae, and complications are listed below
ESC Guidelines 2010

* Attention is required for BAV, mitral valve disease, premature CAD, and berry aneurysm of the circle of
Willis.



Common cardiovascular anomalies associated with coarctation
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Risk of premature CAD after coarctation repair

CoA did not independently predict for the development of CAD (OR, 1.04; 95%
Cl, 0.68 —1.57) or premature CAD (OR for CoA versus ventricular septal defect,
1.44; 95% ClI, 0.79 —2.64) after adjustment for other cardiovascular risk factors.

Incidence of CV events in 160 patients Lover Mut by CAD Mgt Mt A CAD
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Berry aneurysms of the circle of Willis and coarctation

Controversial prevalence in patients with Coarctation

5-18% in a MRI study in adults (mean age 42 years)1

0% in a MRI study in adolescents (mean age 16 years) 2

Aneurysms

= —— Aneurysm
N

1-Connolly HM, et al. Mayo Clin Proc 2003;78:1491-9.
2-Donti A et al. Am J Cardiol 2015;116:630-3



Tailored treatment and follow-up

Optimize aortic geometry during repair
* to prevent/delay systemic HT
Detect systemic hypertension

MRI best available tool for aortic anatomy-geometry, aortic
function, LV mass and function

ntra-cardiac surveillance : echocardiography
Prevent CV events by minimizing usual CV risk factors

Pending questions:
» Reinforce monitoring of patients with exercise HT 7

* Reinforce follow-up In patients with gothic geometry, vascular dysfunction,
associated BAV...

* Screening for aortic aneurysms in patients with patch aortoplasty

* Screening for berry aneurysms in patients operated at an older age and in
hypertensive patients




Coarctation thoracique basse et abdominale
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Coarctation thoracique basse et abdominale
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Coarctation thoracique basse et abdominale
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Coarctation thoracique basse et abdominale
Creation d’une aorte extra-anatomique
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Coarctation thoracique basse et abdominale
Creation d’une aorte extra-anatomique




