Ventricle dret subpulmonar/ventricle dret
subaortic
Dues situacions gens comparables

A.Pijuan-Domenech
Unitat Integrada Vall d”"Hebron-Sant Pau de Cardiopaties
Congeénites de “Adolescent i I"Adult UCCAA




Ventricle dret

T T — ——

n

HHGURE A"

;mdnmuu:wnmmmm
ETe Btk servmvw mathi e tho Seme anbents the Sacction of Bood Rom . 1% g arrows coninds e bwast degic) the dimrction the
’.anu batt rawdy S devebavanin

Camp primari /camp secundari

A B
l NC E

Epstein NEJM 2010; 363,1638 E7.75 E9.25 E15.5




Ventricle dret

Funcié a la vida fetal

*Volum de VCS
*Petita part de VCT que no es
desvia per al FOP

Ventricle hipertrofic
*Resistencies pulmonars altes
*Pressid sistemica
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Contraccio peristaltica

Ho Y; Heart 2006:92,5upp!
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Interaccio
interventricular

Limitacié d” espai
pericardi

Pressio

infratoracica
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Interdependéncia ventriculo-ventricular

Redingotn AN, Heart 2008 94:1510
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] Major metabolisme per glicolisi
Major tendeéncia a la fibrosi

Table 2. Molecular Differences Between the Left and Right Ventricles in Response to Adverse Loading*

Molecular Response Right Ventricle Left Ventricle

Wnt pathway activation and glycolysis-to-glucose Higher activation; potentially inefficient energy Lower activation; potentially improved energy
oxidation metabolism in afterload metabolism® metabolism?®

Fibrotic response to volume loading Stronger?” Weaker®”

Irx2 transcription factor expression in afterload Nat expressed® Expressed®

Atrial natriuretic peptide expression Naot expressed™ Expressed®

miRNA 133a expression in experimental PAH Decreased®

Expression in afterload of clusterin, neuroblastoma Increased® Not increased®

suppression of tumorigenicity 1, Dkk3, Sfrp2, formin
hinding protein, annexin A7, lysyl oxidase

Response to a-1 adrenergic receptor agonists Decrease contractility® Increase contractility®
Response to long-term norepinephrine infusion No hypertrophy® hypertrophy®
miRNA 28, 148a, and 93 expression in failure Increased® Decreased®
Response to dichloroacetate in hypertrophy Increased inotropy®® Unchanged inotropy®®
Response to PDES inhibitors in hypertrophy Increased inotropy® Unchanged inatropy®
Response to recombinant BNP infusion Unchanged inotropy®3* Increased inotropy™®

BNP indicates brain natriuretic peptide; Irx2 ; Iroquois homeobox 2; miRNA, microRNA; PAH, pulmonary arterial hypertension; and PDES, phosphadiesterase type-5.
*See text for details.

Redington AN, Circulation 2014, 94.:1510
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Ventricle dret subpulmonar

La resposta a la sobrecarrega de pressio
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Obstruceld al tracte de sovtida de vD

Hipertewsié avtevial pulmonar Shunt

H'Lpertewsio/ avteriol pubmonar

Estenosi pulmonar

Sindrome
d’ Eisenmenger

Hipertensio arterial
pulmonar idiopatica
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Pulmonary Arterial Hypertension
RV pressure overload
N + RV Wall Stress
“/ \l v
Altered bioenergetics Neurohormonal and
[ischemia, mitochondrial remodeling) Immunological activation
\ | 7

Genetic Myocardial remodeling

Determinants | Hypertrophy; matrix remodeling
Increase in RV contractility

Sdre | IPAH

° [ ]
Elsenmeﬂgel" Adaptative remodeling  Maladaptative remodeling
Ischemia

(minimally altered Ees/Ea)
/ \ .

Dilatation and failure Arrhythmias
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Fase compensatoria:

Increment funcio radial/respecte longitudinal

RV expressa gens de la vida fetal pas de alfa a B miosina

Increment de receptors adrenergics,
activacio calcineurina,

expressio 5-fosfodiesterasa

El ventricle dret es comporta com VE

Pressure

Redington AN, Circulation 2014, 94.:1510
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Supervivencia acumulada

Més hipertrofia Ventricle dret en el que les resisténcies
Menys dil latacié pulmonars no han arribat a disminuir mai
Funcid de ventricle dret millor
107 Log rank p 0.01
0.9 2 I
Eisenmenger n = 229
0,87
0.7+
0.6
CC reparadan = 69
0,57
0 2 a 6 8 10 2
afios REHAP; registro espafiol de hipertension arterial pulmonar
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[ *El temps de sistole s” allarga respecte diastole
S’ allarga contraccié isoV i relaxacio isoV
*Temps no efectiu “hangout period” allargat

Fase no compensatoria

Cbal cardiac disminueix

'l + Vel 417 cmis
PG 70 mmHg

Pressure

Volume

Redington AN, Circulation 2014, 94:1510
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Més dilatacié
Funcié de ventricle dret pitjor ¢Factors genetics?
Interaccié ventriculo-ventricular La funcio del VD és un dels factors
pronostic més importants en la
IPAH
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bralnch stenosis (5%)
- supravalvular (1-2%)
— valvular (80-80%)
RA -subvalvular (£5%)
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Ventricle dret sistemic

Amb connexio amb aorta



Cardiopaties amb doble discordanga

TGA reparades amb switeh auricular

Ventricle esquerre M’Lpoptblss’w

ccTGA

TGA amb tecnica de
Senning o Mustard

Ventricle dret sistémic
en circulacio de Fontan
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Anatomia del teixit de conducido --BAV
Altres lesions associades: CIV, EP

‘ Displdssia de v tricispide sistémica

Ventricle dret s”adapta millor a la situacio
sistémica

Mongeon FP JACC 2011, 57: 2008
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Problemes derivats obstruccid/leaks neoauricules

Disfuncio de VD sistémic a llarg plag

V tricuspide amb insuficiencia funcional

Mort sobtada

Dos L, Heart 2005; 9:652 Van Der Born JACC 2013 ;62:926
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Ventricle dret sistemic sense ventricle subpulmonar

Circulacié de Fontan en cor esquerre hipoplassic

Proportion Surviving
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Ventricle dret subpulmonar

Amb sobrecarrega de volum



Sobrecarrega de volum

Causes de sobrecarrega de volum

Shunts ED pvetricuspidig

Insuficténcein de la v. tricusploe

Insuficiencia de Lo v pubmonar

CIA

Funcional
Cardiopatia E
Anomalia estructural

Conseqliencia de
cirurgia reparadora
TSVD
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J

*El ventricle dret compliant tolera molt bé i durant anys la
sobrecarrega de volum

*Manté la contractilitat, amb major FE per FStarling




Ventricle dret

Normal Heart Right Ventricular Volume Overload

Flattened septum

Dilated RV

b Compressed
D-shape LV

t

Increased
Pericardial Constraint

Haddad F Circulation 2008, 117:1717
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Sobrecarrega VD

A molt llarg plag

Congestio venosa

Clinica predominant Abaricié .
’ paricio progresiva Lesion hepatica
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Disfuncio
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Funcional
Cardiopatia E
Anomalia estructural
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Rogers | et al; Circulation 2009; 119 :2718
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Unitat integrada Vall d” Hebron-Sant Pau
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N malalts 3400

«20% amb cirurgia del TSVD
100 malalts ja han requerit RVP

Pulmonary regurgitation: not a benign lesion

Bouzas B et al; EHJ 2005; 26: 433
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Conclusions

*El diferent origen embriologic, morfologia i funcionalisme en la vida fetal i
postnatal del ventricle dret/esquerre

‘La tolerancia a la sobrecarrega de pressio és molt pitjor que a la de
volum, especialment si la funcionalitat fetal ha involucionat

L" embolcall “pericardic” i la interacciéo ventriculoventricular condicionen la
resposta clinica i fisiopatologica a llarg plag a la sobrecarrega de volum del
ventricle dret
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In summary, fwo themes emerge: the first 1s that the nght
ventricle, by virtue of its embryology, geometry and 1ts cell
biology, behaves quite differenfly from the lefi ventricle,
both in normal and pathologic circumstances, and the second
15 that deterioration of right ventricular function strongly
predicts clinical outcomes m a variety of circumstances.
Thus it 15 imprudent to ignore the RV any longer. Under-
standing its physiology and developmg therapeutic strategies
that are chamber specific will almost certainly have broad
clinical benefit.
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