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Prehled zkratovych vad

= Jednoduché zkraty
pretrikuspidalni
defekt septa sini secundum (ASD)
anomalni navrat plicnich zil (PAPVC, TAPVC)
posttrikuspidalni
defekt komorového septa (VSD)
perzistujici Botallova ducej (PDA)
= Kombinované zkraty
= Komplexni VSV - komplexni AVSD, truncus arteriosus, dTGA s VSD, funkéné spolecna

komora bez korekce a bez stendzy plicnice atd...
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Pozdni uzavér zkratovych vad

= 7 hlediska véku

Numbers European Union (Population 497 Mill. in 2008) Estimated
SRt prevalence
o 1%
%0 (2030)
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Extrapolation
* Tutarel 2013

** German Competence Network for Congenital Heart Disease (data on file)

Baumgartner Eur Heart 2014
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Pozdni uzavér zkratovych vad

= 7 hlediska véku = Z hlediska hemodynamiky

plicni hypertenze

Eisenmenger(v syndrom

Numbers European Union (Population 497 Mill. in 2008) Estimated
e prevalence
o 1%
%60 (2030)
2500 000 prevalence
5.1 %*-5.2 % **
(2012/13)
2000 000
Prevalence
0.5 %*
1500 000 (2000)
1000 000 ACHD patients < 60 years

500 000 Children with CHD
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Extrapolation
* Tutarel 2013

** German Competence Network for Congenital Heart Disease (data on file)

Baumgartner Eur Heart 2014
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Lkratové vady v dospélosti

= ASD secundum - nejcastéjsi VSV v dospélosti
VSD, iAVSD nebo PDA - vétSinou diagnostikované v détstvi a neoperované
pro malou vyznamnost
= Zména hemodynamickych pomeérd v souvislosti s vékem
vyznamnost dana velikosti defektu, poddajnosti komor, tlaky v sinich a rezistenci
plicniho a systémového recisté (I LVEDP pfri hypertenzi, ICHS, MiR )
= Komorbidity
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Benefit uzavéru ASD u dospélych

= Hemodynamicky -regrese dilatace pravé komory a pokles sPAP u vsech vékovych

skupin u katetriza¢niho i chirurgického uzavéru, mensi pokles sPAP > 60let (vétsi PK,vyssi PAP)
= Klinicky - zlepSeni zatéZové tolerance a VO2 max i u oligo/asymptomatickych pac. > 60 let

= Arytmicky - benefit pti uzavéru < 40 let / > 40 let jiZ nedojde ke kompletni remodelaci

pravé siné a pretrvava zvysené riziko arytmii (IART, flutteru a fibrilace sini)

RV inlet size post intervention =
= Age < 40 years
p = Age 40-60 years 8
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Foo JS et al. J of Int Cardiol 2018 Humenberger M. et al. Eur Heart J 2011
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Katetrizaéni nebo chirurgicky uzdvér ASD v starsi

populace ¢
ORIGINAL RESEARCH ARTICLE
Atrial septal defect closure in adulthood is associated
with normal survival in the mid to longer term

Margarita Brida, " Gerhard-Paul Diller,"** Aleksander Kempny,
Maria Drakopoulou, | Darnyl Shore," Michael A Gatzoulis," Anselm Uebing"5

608 pac. 45,4 £ 16,7 let

433 katetrizaCni uzaveér, 175 chirurgicky uzaver

Nebyl rozdil v pfezivani oproti zdravé populaci > 60 let
Nizka perioperacni morbidita i mortalita (< 1%)

Nizky vyskyt periproceduralnich komplikaci ( 6,6 %)

Table 2 Periprocedural complications

All patients  Catheter closure  Surgical closure

Event, n (%) (n=608) (n=433) (n=175)

Overall 40 (6.6) 20 (4.6) 20(11.4)

Arrhythmia 19 (3.1) 8(1.8) 11(6.3)

Haematoma at the site of 5 (0.8) 5(1.2) 0

catheter insertion

Device dislocation 4(0.7) 4(0.9) 0

Vascular dissection 2(0.3) 2(0.5) 0

Stroke 1(0.2) 1(0.2) 0

Pericardial effusion 4(0.7) 0 4(2.3)

Atelectasis 3(0.5) 0 3(1.7) Brida M, D|“er G'P et
wemtoravond 2 al. Heart. 2018
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Katetrizaéni nebo chirurgicky uzdvér ASD v starsi

populace ¢

ORIGINAL RESEARCH ARTICLE v 1 5.
Atrial septal defect closure in adulthood is associated _

, C : Long-Term Outcomes After Atrial Septal @)
with normal survival in the mid to longer term Defect Transcatheter Closure by Age and

Margarita Brida, " Gerhard-Paul Diller,"** Aleksander Kempny, Against Population Controls

Ma”a Drak0p0u|0u’ 1 Darry| Shore]1 Mlchae| A Gatzouhslll Anse|m UebmgI,S Lusine Abrahamyan, MD, MPH, PuD,*"* Christoffer Dharma, MSc,” Sami Alnasser, MD,® Jiming Fang, MSc, PuD,"

Peter C. Austin, PuD,” Douglas S. Lee, MD, PuD,” Mark Osten, MD,? Eric M. Horlick, MDCM#

608 pac. 45,4 £ 16,7 let 1390 pac. - 45% 40-60 let, 23% pac. > 60 let

433 katetrizaCni uzaveér, 175 chirurgicky uzaver Vyssi incidence kardialnich a cerebrovaskularnich prihod
Nebyl rozdil v prezivani oproti zdravé populaci > 60 let > 60 let (SS, CMP, FiS)

Nizka perioperacni morbidita i mortalita (< 1%) Dlouhodoba mortalita srovnatelna s kontrolni populaci
Nizky vyskyt periproceduralnich komplikaci ( 6,6 %)

Table 2 Periprocedural complications | "“"‘*"-..,\__’ HR: 114 (95% Cl: 0.93-1.39)
All patients  Catheter closure  Surgical closure 094 m""\

Event, n (%) (n=608) (n=433) (n=175) 2

Overall 40 (6.6) 20 (4.6) 20(11.4) § 0.8 \\‘"\,L

Arrhythmia 19(3.1) 8(1.8) 11 (6.3) EU'

Haematoma at the site of 5 (0.8) 5(1.2) 0 % 07

catheter insertion I

Device dislocation 4(0.7) 4(0.9) 0 06 4

Vascular dissection 2(0.3) 2(0.5) 0 log-rank test p = 0.3108

Stroke 1(0.2) 1{0.2) 0 ————————
0 2 4 6 8 10 12 14 16 18 20

Pericardial effusion 4(0.7) 0 4(23) Survival After Index Procedure (Years)

Atelectasis 3(05) 0 3017) Brida M, Diller G-P et Abrahamyan L et al. ) Am Coll o

e I o al. Heart. 2018 Cardiol Intv 2021:14(5):566-75. s eI S0 w5
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Dysfunkce LK a zkratové vady

= Systolicka i diastolickd (hypertenze, ICHS, mitralni regurgitace, srdecni selhani)
pacienti nad 60 let veku

= ZvySeni L-P zkratu pfri zvyseni tlaku v LS a enddiastolického tlaku v LK
snizeni compliance v souvislosti s vekem

= Riziko plicniho edému a srdecniho selhani po uzavéru zkratu
pri elevaci tlaku v LS > 10mmHg nebo LVEDP > 15-20 mmHg
( zkrat pUsobi jako ventil odlehéujici dysfunkéni pravé komore a pri PH)

Brida M, Diller G-P et al. Heart. 2018
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Katetrizace a test okluze balonem

= Simultanni méreni tlaku v LS (pres ASD) a LVEDP, okluze defektu balonem na 10-15 minut
= Narust tlaku vLSo >10mmHg nebo pokles systémového TK = pozitivni test
= Farmakologické predléceni pred uzavérem a poté katetrizace
4 tydny ACEi nebo sartany + diuretika / 48 hod diuretika i.v., milrinon a dopamin, 86% pac. pokles tlaku v LS
= Uzavér ASD fenestrovanym okluderem
Figure 1. Balloon occlusion test. A) A pigtail catheter has been drawn in the left ventricle to illustrate measuremen

pressures during balloon occlusion test. B) Example of elevation of LV pressures during balloon occlusion.

Tadros VX et al. Eurolntervention 2016;12:X13-X17.
Gruner Ch et al. J Int Cardiol 2012.
Schubert S et al. Cath Cardiovasc Int 2005;64:333-337.

Peters B et al. Clinical Research in Cardiology. 2006
Abdelkarim A. Congenital Heart Dis.2016
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Plicni hypertenze

= Definice = mPAP > 20mmHg (drive 25mmHg)
= Prekapilarni PH (PAH) = PVR >3 WU

= Pfi neinvazivnich znamkach zvyseni PAP je povinné invazivni méreni PVR pravostrannou
katetrizaci

Tabulka 8 - Definice podtypt PH a jeji vyskyt u ACHD

Plicni hypertenze u dospélych nemocnych s vrozenou srde¢ni vadou

Definice Hemodynamické charakteristiky? Klinické stavy
Plicni hypertenze (PH) mPAP > 20 mm Hg Viechny
Prekapilarni PH (PAH) mPAP > 20 mm Hg Zkratové vady pred korekci a po korekci (véetné
PAWP < 15 mm Hg Eisenmengerova syndromu)
PVR =3 WU Komplexni VSV (vcetné UVH, segmentarni PAH)
lzolovana postkapilarni PH mPAP > 20 mm Hg Dysfunkce systémové komory
PAWP > 15 mm Hg Dysfunkce systémové AV chlopné
PVR <3 WU Obstrukce plicni zily
Cor triatriatum
Kombinovana pre- a postkapilarni PH mPAP > 20 mm Hg Stavy uvedené u izolované postkapildrni PH
PAWP > 15 mm Hg Stavy uvedené u izolované postkapilarni PH
PVR =3 WU v kombinaci se zkratovou vadou/komplexni VSV

2020 ESC Guidelines for the management of adult congenital heart disease
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Plicni hypertenze, Eisenmengeriuv syndrom

= Pretrikuspidalni zkraty- objemové pretizeni pravostrannych oddill, pozdni
vznik PH, Eisenmengerlv syndrom neni casty

= Posttrikuspidalni zkraty- objemové pretizeni levostrannych oddild, objemova
i tlakova zatéz pravostrannych oddild, rychly rozvoj PH, Eisenmengeriv sy

Eisenmengerlv syndrom - plicni hypertenze pfi P-L nebo bidirekénim zkratu s
vysokou PVR ( nad 10-12 WU), cyandzou a multiorganovy postizenim

velky neuzavreny VSD ( 68%)
velka neuzaviena PDA (6%)

velky neuzavieny ASD (< 1%)

komplexni VSV (TA, AVSD..)

Van der Feen DE. Eur Heart J 2017;38:2034-2040.
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Reverzibilita plicni hypertenze

= Hranice reversibility je ve fazi pouze hypertrofie medie bez tézké intimalni

fibrozy , dobry vysledek chirurgického uzavéeru

= Korekce muze vést k plné regresi PAH do tzv. zény reverzibility, pozdni korekce

naopak PAH akceleruje

Reversible PAH — Irreversible PAH A

PAH severity

..............

..............

B PAH-CHD left-to-right shunt
B Reversible PAH-CHD

B Eisenmenger syndrome

B Post-operative PAH-CHD

> shunt closure

normal early endothelial medial hypertrophy neointimal plexiform lesions ‘o PAM progression
arterioles dysfunction intimal proliferation lesions angioproliferation i

Van der Feen DE. Eur Heart J 2017;38:2034-2040.
Wagenvoort CA. Histopathology 1985;9:417-436.
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Prognéza plicni hypertenze

= Horsi progndza po operaci zkratové vady pri PAH (preziti 10 let 65%, 20 let 36%)
PH pretrvava Ci progreduje

ES — Eisenmenger(v syndrot ST@P
1.0 S | € | PAH-SP spojena s prevladajicim L-P
'_‘—\—|

|

0.8 1
® 0.6 - . .
> PAH - CD - PH po korekci zkratové vady
g ) pretrvava ¢&i recidivuje
»w 044

— ES
024 gﬁn:gg ~—— PAH -SD — koincio!ence malo vyznamné ]
PAH-CD Log-rank P<0.0001 zkratoveé vady +PAH
00 I 1 1 |
0 5 10 15 20

Follow-up (years)

Manes A. et al. Eur Heart J 2014
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“Treat-to-close”: Non-repairable ASD-PAH in the adult>* L)

Check for

Results from the North American ASD-PAH (NAAP) Multicenter Registry —

Elisa A. Bradley ***, Naser Ammash ™, SaraC. Martinez °, Kelly Chin ¢, Camden Hebson **, Harsimran S. Singh ¢,
Jamil Aboulhosn ¥, Jasmine Grewal #¥, Joseph Billadello ", Murali M. Chakinala®, Curt ]. Daniels ** Ali N. Zaidi’*

= 9 tercialnich center, retrospektivni data 69 pac. (40 £ 15 let),nekorigovany ASD
( mPAP 51 + 13mmHg, PVR 8,7 + 4,9 WU)

= Korekce ASD u 19 (28%) pac. pfi poklesu PVR < 6,5 WU po |éCbé PAH (PDESi, ERA, prostanoidy)
= ZlepSeni 6BMWT (486 £ 89m vs. 375 £ 139m), pokles mPAP a PVR, zlepseni funkce PK, lepsi

prezivani u skupiny po korekci

H

B 800 M unrepaied A B 100 B Repared
B Repaired 12'} 25 l—I—l—
700 = 80
(]
8 £100 =20 "
3 E = [
= = = = G0
= — &0 = 5 L
2 15 @
A E « | B e
: g &0 = = £
£ £ 40 L >
= ":J: } o p=0.18
g @ 2g i o 0 2 4 6 8 10 12 14 16 18
© E Years Survival, All
Mo. at risk
0 0
. ' ' ' Repaired 18 17 15 13 g 4 3 1 i}
Baseline T Baseline Timepoint 1 Timepoint 2 Baseline uwepared 48 30 21 19 1 7 3 2 1

- s s

Bradley EA. Int Journal Cardiol 2019.127-133.

////, CKTCFI Centrum kardiovaskularni : :ﬁgﬁ_g&lﬁ G

a transplantacni chiru rgie Brno Centrum komplexni péce o VSV v dospélosti Brno



“Treat and repair” strategy for shunt lesions: a critical review

Balaji Arvind ©, Jay Relan and Shyam S. Kothari

Department of Cardiology, All India Institute of Medical Sciences, New Delhi, India

= Pacienti s Eisenmengerovym syndromem ve studii BREATHE 5 a MAESTRO
terapie 3més-2,5 roku, efekt u vSech 3 skupin (PDE5i, ERA, prostanoidy),
pokles PVRi 0 2-5 WU.m2, pokracovani |écCby i po korekci zkratoveé vady

= Case reporty, vice pozitivnich dat pro pretrikuspidalni zkraty nez pro posttrikuspidalni
a pacienty s PVRi > 11WU.m2 (44 pac., I pooperacni mortalita Hu etal. J Thorac Dis 2015)

Duration Number Mean baseline Mean change in
Study Intervention of therapy of patients PVRI (WU.m?) PVRI (WU.m?)
SUPER'? Sildenafil 20 mg 12 weeks 65 NA —1.52 (-2.71 to —0.33)°
Sildenafil 40 mg 63 —1.78 (—2.72 to —0.86)°
Sildenafil 80 mg 65 —3.26 (—4.56 to —1.96)°
Placebo 65 0.61 (—0.67 to 1.91)*
PHIRST'* Tadalafil 20 mg 12 weeks 17 NA —3.1 (—4.85 to —1.5)
Tadalafil 40 mg 18 —2.61 (—5.07 to —0.16)
> BREATHE-5'* Bosentan 16 weeks 37 4281 (£17.62) —3.96 (£1.72)
Placebo 17 3587 (£I5.11) 1.93 (£1.67)
ARIES- E'® Ambrisentan 5 mg 60 weeks 35 10.1 (£5.4) —3.21 (-3.17 to —1.98)
Ambrisentan 10 mg 30 11.65 (+6.6) —3.75 (—5.75 to —1.75)
SERAPHIN'? Macitentan 3 mg 6 months 47 I1.67 (£7.05) —247 (£1.62)°
Macitentan 10 mg 57 I1.55 (+6.63) —3.05 (£042)*
Placebo 68 11.25 (+6.95) 1.77 (£1.25)
) MAESTRO'® Macitentan 10 mg 16 weeks 19 35.26 (+16.51) —5.12 (£94)
Placebo 17 347 (+18.18) 0.98 (+£0.75)
Simonneau G et al'®  Treprostinil 12 weeks 233 26 (£ 1) —3.5 (+0.6)
. . . . Placebo 236 25 (1) 1.2 (£0.6)
Arvind B. Pulmonary Circulation 2020;10(2).1-9. Rubin?® Epoprosendl o weeke 10 o1 gb 17 (131 to —2.2)
Conventional therapy 9 206 0.2 (-6.2 to 5.9)°
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ESC Guidelines ACHD 2020

N U pacientl se zkratovou vadou a neinvazivnimi znamkami zvyseni PAP je povinné invazivni méreni PVR.

N U pacientt s ASD a onemocnénim LV se doporucuje provést testovani balonem a peclivé zvazit prinos eliminace zkratu L-R
proti moZznému negativnimu dopadu uzavéru ASD na vysledek v disledku zvyseni plniciho tlaku (uzavreni, fenestrovany uzaveér

a bez uzavreni).

N Pti rozhodovani o chirurgickém uzavreni ASD vezméte
v Uvahu vyssi vék.

U starsich pacientu, ktefi nejsou vhodni pro intervencni uzaveér I
(,device"), se doporucuje zvazit chirurgické riziko proti moznému
pfinosu uzavreni ASD.

2020 ESC Guidelines for the management of adult congenital heart disease

Centrum kardiovaskularni FAKULTNI IKK FN Brno
NEMOCNICE . iy ST
BRNO Centrum komplexni péce o VSV v dospélosti Brno
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ESC Guidelines ACHD 2020

N/R Upravena doporuceni pro uzavreni zkratu (kdyz Qp : Qs > 1,5) podle vypocitaného PVR:

< 3 WU: tfida | pro ASD, VSD a PDA
3-5 WU: tfida lla pro ASD, VSD a PDA Il'a
> 5 WU, ale klesajici na <5 WU po cilené |1é¢bé PAH: tfida Ilb pro ASD (pouze fenestrovany uzavér) Ilb
>5 WU pro VSD a PDA (peclivé individualni rozhodnuti v odbornych centrech); tfida llb Ilb

R Povazujte desaturaci pri cviceni jako kontraindikaci pro
uzavreni ASD, VSD, AVSD a PDA.

2020 ESC Guidelines for the management of adult congenital heart disease

FAKULTNI
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Kazuistika 1 — PDA v dospélosti

= Zena 43 let, diagndza v 7 letech, rodice ale omitli operaci
= NYHA I, palpitace
= CT: ducej 8-9 mm

Centrum kardiovaskularni : FAKULTNI IKK FN Brno

NEMOCNICE
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Kazuistika 1 - katetrizaéni uzdver PDA

PDA PRED UZAVEREM
ECHO:

LK 76/48 EF 60%, CFM tok AO-AP
GLS—-16,5%
Katetrizace:
= Qp:Qs=1,92:1,PVR 1,5WU
= AP39/15/25 PCW 13 TPG 1
= Lehka prekapilarni PH
' Uzavér okluderem Amplatzer
Duct Occluder 8/10mm
Y = Povykonu: LK 58/41 EF 49%
| GLS-11,5%
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Kazuistika 2 — ASD sinus venosus s PAPVC

Muz 71 let, ASD sinus venosus superior (22x16mm) s anomalnim navratem pravostrannych
plicnich zil, pravostranna kardialni dekompenzace

Katetrizace: Qp:Qs = 1,78:1, LP zkrat, AP 62/29/41 PCW 13 TPG 28 PVR 3,1 WU, prekapilarni PH
Operace: uzavér defektu septa sini s redirekci pravostrannych plicnich zil

PRED KOREKCI

LK 40/26 EF 61%, paradoxni pohyb IVS,
PK 52mm, hypokineza apexu, TriR 1,5 st.
SPAP 63 mm, dilatace kmene AP 47mm

DFOY: 23

% ~
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Kazuistika 2 — ASD sinus venosus s PAPVC

= Muz 71 let, ASD sinus venosus superior (22x16mm) s anomalnim navratem pravostrannych
plicnich zil, pravostranna kardialni dekompenzace
Katetrizace: Qp:Qs = 1,78:1, LP zkrat, AP 62/29/41 PCW 13 TPG 28 PVR 3,1 WU, prekapilarni PH
Operace: uzavér defektu septa sini s redirekci pravostrannych plicnich zil

PRED KOREKCI PO KOREKCI

LK 40/26 EF 61%, paradoxni pohyb IVS, LK 49/33 EF 60%, PK 47 s EF 35% ,TriR O ,bez PH
PK 52mm, hypokineza apexu, TriR 1,5 st. Vyrazné zlepsSeni vykonnosti
SPAP 63 mm, dilatace kmene AP 47mm

Pl !
100mm/s ' 73bpm
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Laveéry

= \/ék neni sam o sobé kontraindikaci uzavéru zkratu.

= Katetrizacni uzdvér ASD secundum a PDA je metodou prvni volby i u starSich pacientU pfri

vhodné anatomii.
= \ pripadé podezreni na plicni hypertenzi je nezbytna diagnostika katetrizaci.

= Fenestrovany uzavér ASD je indikovan pri zvyseném tlaku v LS a plnicim tlaku LK po ovéreni

balonokluzivnim testem a také v pripadé poklesu PVR pod 5WU po specifické [écbé PH.
= |Lécba PH pokracuje i po korekci (treat and repair and treat ).

= Uzavér zkratu je kontraindikovany pri PVR >5WU i po Iécbé PH a u Eisenmengerova syndromul.

Centrum kardiovaskularni FAKULTNI IKK FN B
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Dékuji za pozornost

FAKULTNI
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Guidelines VSV 2020 - ASD

Management of atrial septal defect

A

v

RV volume overload??

1 1
No Yes
\ 4
Suspicion of paradoxical embolism?
| ]
No Yes
v v
No closure Closure®
lla
p v
Pulmonary arterial hypertension (PVR 23 WU)?
| |
No Yes
. ¥ o v
LV disease? PVR <5 WU and Qp:Qs >1.5
S PN
1 1 1 1
No Yes No Yes
v \
Closure® Balloon testing =» Closure
weigh benefit vs. risk of lla

closure before decision®

f

i
No

PVR falls below 5 WU after PAH treatment and Qp:Qs >1.5

i
Yes

v

4
No closure

Fenestrated closure
Ib

a transplantacni chirurgie Brno

Centrum komplexni péce o VSV v dospélosti Brno




Guidelines VSV 2020 - VSD

Management of ventricular septal defect
v
LV volume overload?:
[] []
No Yes
4 + + Y
VSD-associated Pulmonary arterial hypertension
prolapse of an aortic valve cusp causing progressive AR? (PVR 23 WU)?
1 ] 1 ]
No Yes Yes
v
‘ Closure Closure
lla
History of repeated episodes of IE PVR<5WUand Qp:Qs>1.5
1 [] 1 []
No Yes No Yes
v v v
No closure ‘ Closure Closure
lla lla
' ™
PVR =25 WU and Qp:Qs >1.5
| |
No Yes
v v
No closure® Closure®
N T "
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Guidelines VSV 2020 - PDA

Management of patent ductus arteriosus
\ 4
[ LV volume overload?® ]
| | | |
No Yes
v
No closure
[ Pulmonary arterial hypertension (PVR =3 WU)? ]
| | | |
No Yes
A 4 \ 4
Closure \ [ PVR <5 WU and Qp:Qs >1.5 ]
No Yes
v
Closure
lla
[ PVR >5 WU and Qp:Qs >1.5 ]
No Yes
4 v
No closure® Closure®
lb
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