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HP en C. Congenitas

257 pacientes con CC ( 38 post Q)
172p pre-tricuspideo
38p post-tricuspideo simple
47p son CC complejas
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45%

116 con HP CHD PAH(51) CHD_PH( 46)
Edad 51+17 anos 60+15 anos
PPS ( mm Hg) [63+26 64120

PPm ( mm Hg)|40+16 41+13

PPd ( mm Hg) |26%11 2619

PCP ( mm Hg) [10£3 24+6

Gerges M, ISHLT 2012
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Clasificacion de las C Congeénitas ( grupo 1)

1. Tipo
1.1. Cortocircuitos pretricuspideos simples
1.1.1. Defecto septal auricular (DSA)
1.1.1.1. Ostium secundum
1.1.1.2. Seno venoso
1.1.1.3. Ostium primum
1.1.2. Drenaje venoso pulmonar anomalo no obstruido total o
parcialmente
1.2. Cortocircuitos postricuspideos simples
1.2.1. Defecto septal ventricular (DSV)
1.2.2. Conducto arterioso persistente
1.3. Cortocircuitos mixtos
Describir la combinacion y definir el defecto predominante
1.4. Enfermedad cardiaca congénita compleja
1.4.1. Defecto septal auriculoventricular completo
1.4.2. Tronco arterioso
1.4.3. Fisiologia de ventriculo tnico con flujo sanguineo pulmonar
no obstruido
1.4.4. Transposicion de las grandes arterias con DSV (sin estenosis
pulmonar) y/o conducto arterioso persistente
1.4.5. Otros

2. Dimension (especificar en cada defecto si existe mas de una
enfermedad cardiaca congenita)
2.1. Hemodinamica (especificar Qp/Qs)
2.1.1. Restrictiva
2.1.2. No restrictiva
2.2. Anatomica*
2.2.1. De pequena a moderada (DSA <2 cmy DSV <1 cm)
2.2.2. Grande (DSA > 2 cm y DSV > 1 cm)
3. Direccion del cortocircuito
3.1. Predominantemente sistémico-pulmonar
3.2. Predominantemente pulmonar-sistémico
3.3. Bidireccional
4. Anomalias cardiacas y extracardiacas asociadas
5. Grado de reparacion
5.1. No operado
5.2. Paliado (especificar tipos de operaciones; edad en el momento d
la cirugia)
5.3. Reparado (especificar tipos de operaciones; edad en el momento
de la cirugia)




CLASIFICACION CLINICA DE LOS
CORTOCIRUCITOS

HTP asociada con cortocircutos sistemico-
oulmonares

Hipertension arterial pulmonar asociada
cortocircuitos pequenos

Hipertension arterial pulmonar postquirurgica

Sindrome de Eisenmenger




HAP en las CC simples
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111 (49%)

25 (23%)
65 (59%)
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10 (5.5%)
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& CC simple /compleja

Funcion de supervivencia
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Funcion de supervivencia
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HAP y correccion del shunt

v" IRVP < 6 UW/m2, RVP<2/3 RVS = QP/QS
>1.5

v'Reversibilidad de la HP—6-12 UW/m?2

= Test agudo Vasodilatador (+20% RVP e

IRVP < 6-8 UW/mZ2, RVP<2/3 RVS = QP/QS
>1.5)

= Oclusion temporal del defecto

! 25% presiones pulmonares y/o
disminucion del 50% del cociente de la
presion diastolica pulmonar/aortica

« Sin hipotensién arterial o TPAD

Rabinovitch M, Harworth S. Cardiol Young 2009; 19(S1):13-15.

Viswanathan S, Kumar RK. Catheter Cardiovasc Interv 2008; 71:665-70.

Tabla |l
Valoracion clinica y no invasiva de posibilidad de

4
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cierrre del defecto en los pacientes adultos con
shunt izquierda-derecha y HAP

Historia clinica

en la Infancla

Saturacion
arterial de O:*

ECG

Datosquo glemn

Dificultad para la
alimentacion
Retraso crecimiento

Infecclones respiratorias
frecuentes en Infancia

Latido precordial
hipercinetico
Desdoblamiento del 2°
tono

Soplo medio-dlastolico
(flujo a través del
defecto)

Normal (>95%)

Cardiomegalia
Hiperafiujo pulmonar

Predominio de fuerzas
Izqulerdas

Ondas “"q" en
precordiales laterales

Shunt
predominantemente
1zqulerda-derecha

No calda de I3 presion
arterial de Oz de post-
ejercicio

Datosquommn

Ausencia de sintomas o
mejoria clinica como

mejoria de la allmentacion,
ganancia de peso

Cianosis visible
2° tono anico y fuerte

Desaparicion del sopio
a través del defecto

Soplo diastolico precoz
de Insufidencia pulmonar

Reducida (<90%)
(clanosis clinica)

No cardiomegalla
Vascularizacion
pulmonar reducida
Aumento de hilios
pulmonares con rapido
afllamiento y
amputacion de ramas

Predominio de fuerzas
derechas

Ausencia de ondas “q”
en precordiales
laterales

Shunt
predominantemente
derecha-lzquierda

Descenso presion
arterial de O: de post-
ejercicio



CIA / aneurisma AP
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Caso clinico

Mujer 27 anos originaria de Bolivia

En seguimiento en otro hospital por HP

Sat 02: 96%. AC: Soplo continuo II/IV. 2R fuerte.

Test de 6 min: 453m . Sat 02 96 % — 94%

2008 >

Aborto
terapéutico +

Diltiazem

M] 2007
Disnea ETT. HAP Disnea
32 Gestacion Sincopes
esfuerzo
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Caso clinico

Ecocardiograma .
VI dilatado ( dd 61 mm), VD no dilatado e hipertrofico
Ductus persistente con shunt |I-D predominante

HAP severa con PSP de 80 mm Hg
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Caso clinico: Ductus de 13 mm
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Estudio hemodinamico

4

Tiempo de escopia: 11,5 min. Duracién procedimiento: 120 min. Contraste: OMNIPAQUE, dosis

170 cc.
PRESION PRESION PRESION | SATO;
SISTOLICA DIASTOLICA MEDIA
A. DERECHA 2 mm Hg.
V. DERECHO 86 mm Hg. 2 mm Hg.
ART. PULMONAR 86 mm Hg. 45 mm Hg. 65 mm Hg,
CAPILAR PULMONAR
V. IZQUIERDO 111 mm Hg. 14 mm Hg.
AORTA ASCENDENTE 111 mm Heg. 49 mm Hg. 74 mm Hg. 99 %
INFORME CATETERISMO

HIPERTENSION PULMONAR SEVERA DE COMPONENTE ARTERIOLAR. PRESIONES
SISTEMICAS POR ENCIMA DE LAS PULMONARES: AO 102/48, MEDIA 73, AP 86/45, MEDIA 65
mm Hg.

OCLUSION TEMPORAL DEL DUCTUS CON BALON: CAIDA DE LAS PRESIONES PULMONARES
SIN REPERCUSION EN LAS SISTEMICAS. AO 100/50, MEDIA 74, AP 72/26, MEDIA 50 mm Hg.

UHP.

w.unidadhp12.es




Caso clinico: seguimiento 3 anos.

= CF |
= Camina 600 metros.

= No sincope.

Ecocardiograma

o VI ligeramente
dilatado. FE 51%

o PSP 37 mmHg

o No shunt residual
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Valorar cierre en CIA con HAP

TABLA 2. Datos hemodinamicos antes y durante la oclusion temporal con baléon. Tipos de cierre

Basal, Basal, Basal, Basal, Baldn, Baldn, Baldn, Baldn
PAP (mmHg) PAo (mmHg) RVP (uW/m?) Qp/0s PAP (mmHg) PAo (mmHg) RVP (uW/m?) Qp/0s Cierre
1 70/30 43 106/61 76 6 2,8 43/19 25 131/59 82 48 1,15 Cirugia
2 52/20 31 165/85 108 4 2 32/14 20 163/85 111 4 1,1 Amplatzer 32
3 87/34 52 140/82 104 23 1,2 88/32 51 127/74 94 22 1 No
4 70/20 38 120/56 77 3,7 21 4817 27 135/54 81 3,7 1 Amplatzer 34
5 65/28 M1 115/65 81 41 2,5 46/25 31 116/64 81 4 1,1 Amplatzer 20

PAo: presion aortica; PAP: presion arterial pulmonar; RVP: resistencias vasculares pulmonares; Qp: gasto pulmonar; Qs: gasto sistémico.

(Berily AVA) lso~ 80 ss, Punte 5T 108 aa TULNG w0
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b St T TN R i " |A0:106/61(76)
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Bncala(i/60. . 0/150.0/100)
= a o ™\ a ™ a b omiuks (Bariv aVR) Isor -80 ne, Puate ST- 100 s pu Balén
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AT N ol L TG e Te——— T— Tl Emos Lati/ 6. 0/ 199 .0/ 100) 33 AP: 43/19 (25)
UK. PAF  Escala(f/60.0/120.0/7100)
- - . ~ 7\ A A
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|
16 Rev Esp Cardiol. 2010;63(7):860-4
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Transcatheter closure of patent ductus arteriosus with severe
pulmonary arterial hypertension in adults
Pulmonary arterial pressure (SIM])  Aorfic pressure [S(M]]

SAsat (%) mm Hg mm Hg Rp (Wood) . Ocdluder
Patient numberAge  Weight Before During After Before During diameter diameter
(n) lyears) (kg) 0, Q, closure Before O; During Oy Afer dosureBefore 02 After closureQp/Qs 02 02 (mm) (mm)
1 41 58 55 99 Q6.4 75 (55) 74 (53] 40 (30) 170 (100) 190 (120) 2.5 524 232 7 10
s 20 45 @57 100 8.2 A&7 (53) &2 (48] 45(28) 140 (92) 152 (101) 4.38 143 093 & 12
3 24 53 6.9 100 28 110 (75) 107 (70) 43(32) 144 (90) 140 (105 2.52 2467 086 14 20
4 35 &3 Q55 99 272 118(85) 115 (80) 50(34) 143 (84) 180(118) 1.7 112 8.11 10 16
5 18 53 Q4.4 100 100 24 (77) 87 (73] 51(35) 125(98) 135107 1.23 933 053 8 14
& 58 57 Q4.4 100 Q4 75 (50] 74 (48) 36 (24) 197 (127) 188 (144) 297 4.81 243 & 10
7 54 &0 Q46 986 P62 T6(62) 75 (&0) 42 (31) 149 (104) 1462 (120) 2.37 835 63 11 18
a 38 45 @22 978 95 85 (70) 80 (&1) 40 (30) 120 (80) 130(100) 2.25 83 755 ¢ 14
2 35 &6 241 992 988 170(125) 153 (111) 104 (77) 174 (124) 190 (147) 1.28 1701 1531 14 18
10 22 A7 23 100 ?a.5 90 (80) 85 (72) &l (448) 139 (87) 1546(108) 1.648 &78 6.16 11 14
11 18 53 G28 974 943 128B(103) 110(?1]) 49(348) 135(110) 1&80(112) 1.5 1307 722 13 20
12 25 62 02 97 Q6.2 110 (84) 90 (74) 84 (60) 110 (89) 119 (98) 1.12 1417 657 12 18
13 A8 45 23 100 Q&7 70 (55) &0 (44) 35(23) 154 (92) 166 (100) 2 259 249 11 14
14 39 52 P18 955 94 88 (&63) 86 (63) 54 (40) 132 (83) 159 (117) 3.644 5463 295 11 18
15 43 65 218 943 95 100 (70) 100 [(70) &5(45) 125 (90) 147 (103) 1.5 a8.11 743 8 12
14 45 71 @28 978 953 120 (80) 110 [(75) 50(37) 160 (105) 1?0 (115 2.5 548 429 10 20
17 40 43 25 9746 954 130(81) &9 (49 57 (45) 125 (95 123 (94) 1.62 141 10.644 14 16
18 25 59 216 98 Q52 122 (94) 118 (#0) 80 (40) 130 (102) 148 (114) 1.3 1038 978 12 18
19 34 53 245 98 Q7 4 132 (99) 123 (94) &0 (448) 152 (104) 150 (109) 2.44 947 631 10 14
204 22 42 894 933 95 120 (848) 120 (B4) BO(57) 122 (98) 140(104) 108 222 2103 B8 14

Mejoria clinica en los 3-6 meses de seguimiento

Yan C, et al. Heart 2007; 93:514-8.



HP post - reparacion

Pre-op dynamic PH

Acute post-op PH

90 — 17% en postQ 1.5% en nifios

3-13% General

1.5(0.9-7.9) afnos

: Normal
0 1 | | T T 1
O.ST 1.0 2.0 3.0 40 506.07.0
Op Age (years)

18
Circulation. 2011:124:1755. Adaptacion de Gorenflo M, et al. Cardiology 2010;116:10-17



REHAPR E H A P

HAP en C congénitas ( preliminares): 75 pac

HAP post-correccion | y | Edad media diagnostico HAP: 33 afios
Tipo CC Frecuencia | Edad 12 Q
0 +
C ot ) 0.6 ( 0.2- 7.6) afios
CIV 21% 4+4.7
Ductus 10% 3+4.6 v
Compleja 12% 8 +13 Pediatrico ( 1991-2005)
Combinada 15% 9 15 Circulation. 2011:124:1755.
Todos 100% 17+ 19

SEPAR & L i ) ) ) ) .. . (-2_y Bayer HealthCare
Seciedad Esparicla de , R This Registry is possible with an unlimited educational grant frof sayer schering Phama

Heumologia y crwgia Tordcica
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STATE OF THE ART ARTICLE

Can “Ilnoperable” Congenital Heart Defects Become Operable in
Patients with Pulmonary Arterial Hypertension? Dream or Reality?

Maurice Beghetti, MD,* Nazzareno Galié, MD,T and Damien Bonnet, MD*

*Pediatric Cardioclogy Unit, Department of the Child and Adolescent, Children’'s University Hospital, Geneva,
Switzerland; TInstitute of Cardiology, University of Bologna, Bologna, Italy; *French Reference Center for Complex
Congenital Heart Diseases, Necker Hospital, University Paris Descartes, Paris, France

Congenit Heart Dis. 2012;7:3-11

20



CC simples con HAP / cierre
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Table 1. Case Studies of Patients with PAH Who Have Undergone Surgical Correction for Congenital Heart Defects Following Treatment with PAH-specific Tl
Hemodynamics Pre-drug Hemodynamics Post-drug QOutcome at Last
Age and Sex Defect Drug Treatment Treatment Treatment Operation Follow-up
31-year-old ASD Intravenous Mean PAP: 58 mm Hg Mean PAP: 51 mm Hg Transcatheter ASD 1 year postoperation
female epoprostenol for Qp:Qs: 1.5 Qp:Qs: 2.0 closure with continued Mean PAP: 39 mm Hg
3 years prior to PVR: 824 dyn/sfcm® (10.3 PVR: 471 dyn/s/cm® (5.9 Wood epoprostenol Qp:Qs: 1.0
operation Wood units) units) PVR: 256 dyn/s/cm®
(3.2 Wood units)
71-year-old ASD (Large type Bosentan 125 mg/day =~ Mean LAP: 17 mm Hg Mean LAP: 11 mm Hg Closure with Dacron patch 8 months postoperation
female Il [15x 36 mm]) increased to Mean RAP: 16 mm Hg Mean RAP: 10 mm Hg and continued bosentan Mean LAP: 13 mm Hg
with bidirectional 250 mg/day after Mean PAP: 54 mm Hg Mean PAP: 30 mm Hg therapy Mean RAP: 7 mm Hg
shunt 1 month for Qp:Qs: 2.7 Qp:Qs: 2.2 Mean PAP: 35 mm Hg
10 months prior to PVR: 460 dyn/sfcm?® (3.9 Wood  PVR: 325 dyn/s/cn?® (2.6 Wood Qp:Qs: 1
operation units) units) PVR: 538 dyr/s/cr
(4.2 Wood units)
39-year-old PDA Bosentan 125 mg/day  Systolic PAP: 112 mm Hg Systolic PAP: 106 mm Hg Closure using a 16F Foley 9-months post-operation
female for 2.5 years priorto  Mean PAP: 75 mm Hg Mean PAP: 76 mm Hg catheter and Goretex patch Systolic PAP: 42 mm Hg
operation Qp:Qs: 2.8 Qp:Qs: 4.3 under circulatory arrest. Mean PAP: 29 mm Hg
PVR: 9.5 Wood units PVR: 6.1 Wood units Bosentan therapy was Qp:Qs: 1
PVR:SVR: 0.31 PVR:SVR: 0.15 continued PVR: 5.3 Wood units
PVR:SVR: 0.14
63-year-old PDA Bosentan, Mean RAP: 8 mm Hg Mean RAP: 10 mm Hg Percutaneous closure with 3-months post-operation
male 62.5 mg/twice daily Mean PAP: 65 mm Hg Mean PAP: 55 mm Hg amplatzer duct occluder. Mean RAP: 7 mm Hg
for 30 days then Bostentan therapy Mean PAP: 35 mm Hg
125 mg/twice daily continued
for 3 month prior to
operation
38-year-old ASD (large Intravenous Mean SAP: 92 mm Hg Systolic PAP: 65-80 mm Hg Percutaneous shunt closure 3 months postoperation
female 20 mm) epoprostenol for RAP: 3 mm Hg RAP: 3 mm Hg with continued epoprostenol Systolic PAP:
2.5 years prior to Mean PAP: 53 mm Hg Mean PAP: 32 mm Hg therapy for 1 year and 50-55 mm Hg
operation Qp:Qs: 0.88 PVR: 2.8 Wood units 7 months and then
PVR: 8.8 Wood units (reducing bosentan therapy
to 4.2 Wood units with
vasodilation response)
21

Congenit Heart Dis. 2012;7:3-11




CC simples con HAP / cierre
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Table 1. Case Studies of Patients with PAH Who Have Undergone Surgical Correction for Congenital Heart Defects Following Treatment with PAH-specific Tl
Hemodynamics Pre-drug Hemodynamics Post-drug QOutcome at Last
Age and Sex Defect Drug Treatment Treatment Treatment Operation Follow-up
29-year-old ASD Intravenous PAP: 105/40 mm Hg PAP: 40-50 mm Hg Closure of ASD, receiving 8 years postoperation
female epoprostenol for RAP: 12 mm Hg Qp:Qs: 2 amlodipine and warfarin PAP: 45 mm Hg
4 years prior to LVP: 96/10 mm Hg since cessation of CO: 3.7 L/imin
operation CO: 6 L/imin epoprostenol
41-year-old ASD Sildenafil, 25 mg/twice  PAP: 87/20 mm Hg PAP: 128/32 mm Hg Partial temporary occlusion 6 months after repair
female daily for 9 months Mean RAP: 1 mm Hg Mean RAP: 10 mm Hg of defect with 34 mm echocardiography
increasing to Mean PAP: 55 mm Hg Mean PAP: 75 mm Hg diameter test ballcon with showed mild tricuspid
50 mg/twice daily for Qp:Qs: 0.87 Qp:Qs: 1.73 subsequent surgical repair of regurgitation with peak
2 years prior to PVR index: 25 Wood units x m?  PVR index: 12.63 Wood units x the ASD. Sildenafil therapy velocity 3.8 m/s
operation (23.7 Wood units x m? with m? (12.1 Wood units x m? was continued for 3 years
vasodilation response) with vasodilation response)
31-year-old Sinus venosus Bosentan Mean PAP: 42 mm Hg Mean PAP: 47 mm Hg ASD closed and the PAPVD 1 year after surgery
female ASD with partial 125 mg/twice daily PCWP: 5 mm Hg

anomalous
pulmonary
venous
drainage
(PAPVD)

for approximately
1 year prior to
surgery

PVR: 4.09 Woodunits

Pulmonary artery oxygen
saturation 84%

Mean PAP and PVR decreased
on adenosine challenge but
pulmonary artery oxygen
saturation did not.

(decreasing to 44 mm Hg on
vasoreactivity challenge)

RAP: 13 mm Hg

LAP: 14 mm Hg

RVP: 16 mm Hg

LVP: 12 mm Hg

Qp:Qs: 1.9

CO: 5.0 L/min

redirected to the left atrium
with a superior vena cava
baffle, with the patent
foramen ovale left open as
an escape route. Bosentan
therapy was maintained

mean PAP was
25 mm Hg

ASD, atrial septal defect; CO, cardiac output; LAP, left atrial pressure; LVP, left ventricular pressure; PAP, pulmonary arterial pressure; PAPVD, partial anomalous pulmonary venous drainage; PVR, pulmonary vascular resista
pulmenary vascular resistance : systemic vascular resistance; Qp:Qs, pulmonary-to-systemic blood flow ratio.

22
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Reparacion en CC con HAP severa
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Incremento
Sat 02 >93%

CHD with severe PH
e
Diagnostic-treatment-and-repair strategy
- -
0., NO, Diuretics, Cardiotonics, PGE], Sildenafil, Bosentan
-
-
Response No response
= R - [ 1
Structural reversible PVD Irreversible PVD
4—;
4—*
Radical repair
Antiremodeling treatment
d— —h H ] ]
1 . e cart-lung transplantation
Residual PH PH regression

4-4_#

Oral Sildenafil, Bosentan

23

J. Huang et al | International Journal of Cardiology 151 (2011) 76-83
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Reparacion en CC con HAP severa

Pre Sp0» (%) 87.5+8.2 (n=49) Drug Sp0- (%) 95.8 4+ 5.6 (n =49)
Pre mPAP (mm Hg) 69.4 + 11.6 (n =49) ‘ Po mPAP (mm Hg) 30.8 +11.0 (n=49)
Pre PVR (dyn scm ™ *) 1640.8+712.2 (n=138) Po PVR (dyn scm ™ ?) 736.1 +290.4 (n = 38)

(P<0.001) (Table 2). Of 49 patients, mean pulmonary artery pressure
of 20 (20/49) regressed to normal postoperatively. The incidence of

postoperative PH was G9.29 (29/49), mild PH (mPAP 25 to
30 mmHg) 14.3% (7/49), moderate PH (mPAP 30 to 50 mm Hg)

36.7% (18/49), severe PH (mPAP =50 mm Hg) 8.2% (4/49). All the

No exitus en la cirugia. Clinicamente bien en el seguimiento

24
J. Huang et al | International Journal of Cardiology 151 (2011) 76-83
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Funcion de supervivencia
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; Qué es pequeno en un cortocircuito pretricuspideo ?

Una pena, no hemos encontrado lo que buscas

Prueba con ofra busqueda
Inroduce una palabra similar en
2 Caa de busqueda; a ver §ihay suert.

Revisa si (2 palabra que has
Duscado esta bien esonta.

Defectos pequenos (suelen ser, en los septos ventnicular y auncular
respectivamente, < 1 cm y < 2 cm de diametro efectivo determinados
por ecografia); imagen clinica similar a la hipertension arterial
pulmonar idiopatica




CIA con HAP /Epo

Catheterization and Cardiovascular Interventions 73:688-691 (2009)
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CIA con HAP /epo (31 anos)
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Betore Betore S00n | year
epoprostenol ASD after ASD after ASD
therapy occlusion  occlusion  occlusion
PAP (mm Hg) 106/32 (538) 8231 (51) 53/22 (36) 57/23 (39)
PVR (dyne sec)fcm ") 824 471 N/A 256
Qp/Qs (L/min/m"~) 3.7/2.4 6.8/3.4 N/A 3.3/3.3
Qp/Qs 1.5 2.0 N/A 1.0

We therefore performed transcatheter ASD occlusion
using a Amplatzer Septal Occluder (AGA
Medical orporation, Golden Valley, MN). After
occlusion, PAP decreased to 53/22 (36) mm Hg with-
out a decrease in systemic arterial pressure (Table I).

One year after the procedure. her symptoms had dra-
matically improved to class I of WHO functional class

with the same dose of intravenous epoprostenol and

Catheterization and Cardiovascular Interventions 73:688-691 (2009)



CIAy HAP severa/ restrictiva
4 pacientes jovenes ( edad <30 anos)

CIA menor de 15 mm, excepto una : 18 mm

HAP severa :

= No reversible en test agudo VD
= No respondedoras en el test de oclusion

Bosentan, sildenafilo, prostaciclinas sistémicas

3 estables. 1 en lista de TX pulmonar

\ QP/Qs TA

:II:II:I:II:II:I

2007 3 96/26/53 110/60
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UQ
H
il
H

2007 2 570/02 sin cambios ligera 22
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