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Plicni obeh a prava komora

- TK v plicnici je asi 5x niz§i nez v aorté (| afterioad) /4%

 PK ma 5x tensi stenu, prevazne longitudinalni vlakna
(— Troztazitelna ale |sila

— snasi 1 preload ale nezvlada 1 afterload)

» selhani dozadu PK (pravostranna kongesce) j& tolerovano mnohem lepe
nez selhani dozadu LK (plicni edém)

« tézce defektni chlopné ¢asto oligosymptomatické (Pu- TOF pokorekel,
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Selhani subpulmonalni PK u VSV

v dospélosti
« 1T AFTERLOAD - tlakovym pretizenim PK
 PAH ( hlavné posttrikuspidalni zkraty)

* |PusS
1 PRELOAD -objemovym pretizeni OPERACNI A

KATETRIZACNI

 LP zkrat (pretrikuspidalni zkraty, hlavné ASD) — INTERVENCE
 Regurgitacnim volumem
* |PuR (TOF po korekci) ‘

 TriR (Ebstein)
- SPECIFICKE INACE

 Ebstein (TriR + zmenseni a dysfce PK ,atrializaci“+ ventrikularni interdependenci nenaplnéni LK)
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Fallotova tetralogie

Fallot’s Tetralogy

Tetralogy of Fallot .
&Y atter ‘Repair’

Tightly sternosed
Pulmonary Valve

and RV

mfundibulum

R=L shunt
via VSD

Aortic Valve
Overrides vsD

RV Hypertrophy

korekce — normalizace plicniho prutoku a odstranéni zkratu
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Kirklin JW, Blackstone EH, Pacifico AD,

= Zpocatku agresivni pristup ke stenoze, protoze rezidualni PuS prinaselo vyssi et al. Risk factors for early and late
7 . pu vr failure after repair of tetralogy of Fallot,
¢asnou mortalitu, dnes naopaH lehka PuS|mensi riziko PuR and their neutralization. Thorac
cardiovasc Surg. 1984; 32(4): 208-14.

van der Hulst AE, Hylkema MG, Vliegen HW, et al.: Mild residual pulmonary
stenosis in tetralogy of fallot reduces risk of pulmonary valve replacement.
Ann Thorac Surg. 2012; 94(6): 2077-82.

u transanlJIarnl Zaplata = VICG reoperaCI Lindberg, Harald L., et al. "Single-center 50 years’ experience with surgical management of tetralogy of Fallot." European journal

of cardio-thoracic surgery 40.3 (2011): 538-542.

= | transatrialni pristup |(|ventrikulotomie) = lepsSi pro PK a arytmogenni substrat,
zachovani P chlo né| -méne reoperaci, lepsi prezivani
Blais arelll A, Vanasse A, , Dancea A, Drolet C, Dallaire F. Comparison of Long-term Outcomes of Valve-Sparing and Transannular Patch Procedures for Correction of Tetralogy of Fallot. JAMA Netw

Open. 2021 Jul 1;4(7): e2118141 d0| 10. 1001/Jamanetworkopen 2021.18141. PMID: 34313740; PMCID: PMC8317016.
Luijten LW, van den Bosch E, Duppen N, Tanke R, Roos-Hesselink J, Nijveld A, van Dijk A, Bogers AJ, van Domburg R, Helbing WA. Long-term outcomes of transatrial-transpulmonary repair of tetralogy of Fallot. Eur

J Cardiothorac Surg. 2015 Mar;47(3):527-34. doi: 10.1093/ejcts/ezul82. Epub 2014 May 6. PMID: 24801339.
d'Udekem Y, Galati JC, Rolley GJ, Konstantinov IE, Weintraub RG, Grigg L, Ramsay JM, Wheaton GR, Hope S, Cheung MH, Brizard CP. Low risk of pulmonary valve implantation after a policy of transatrial repair of

tetralogy of Fallot delayed beyond the neonatal period: the Melbourne experience over 25 years. J Am Coll Cardiol. 2014 Feb 18;63(6):563-8. doi: 10.1016/j.jacc.2013.10.011. Epub 2013 Oct 30. PMID: 24513776.

= TIMING? vetsmoulkOJenm |
Loomba RS, Buelow MW, Woods RK: Complete Repair of
Tetralogy of Fallot in the Neonatal Versus Non-neonatal Period:

novorozenci |mortalita ale 1 morbidita a temer vzdy transanul. zaplata 7,227 2 e pedar cadol 2017 35, 865 901,
nevystaveni rizik dlouhodobé hypoxie  ©)

upousti se od paliativhich Ao-AP spojek pro vyssi mortalitu

Kiran U, Aggarwal S, Choudhary A, et al.: The blalock and taussig shunt revisited. Ann Card Anaesth. 2017; 20(3): 323-330.
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Prognéza TOF prirozena

a po radikalni korekci
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Figure 3. Survival following tetralogy of Fallot (ToF) repai

survival estimates at different time points
are colored according to surgical era

Ninety-five p

ears since repair

ach colored line represents a single study, and dots represent Kaplan-Meier
cent confidence intervals, where published, are shown in vertical lines. Lines

van der Ven JPG, van den Bosch E, Bogers AJCC,
Helbing WA. Current outcomes and treatment of
tetralogy of Fallot. F1000Res. 2019 Aug 29;8:F100(
Faculty Rev-1530. doi:
10.12688/f1000research.17174.1. PMID: 31508203
PMCID: PMC6719677.

Bertranou, Enrique G. et al. “Life expectancy without
surgery in tetralogy of Fallot.” The American journal

of cardiology 42 3 (1978): 458-66..
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Vyznamna PuR po korekci TOF

* Dusledek augmentace RVOT a zakroku na Pu chlopni
* Dlouho asymptom. proto povazovana drive za ,benigni”

* Proc tolerovana v détstvi?
* pretrvavajici hypertrofie PK (brani ™NPK)
* mensi rozmery a kapacitance plicniho recCiste spolecnée s vyssi TF

(kratkou diastolou) snizuji PR
Centrumkomplexnf péce
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* Symptomy u 6% Ve 20 IeteCh ale u 29% Ve 4QimL§klt§Bl(é\’cL]tone EH, Kirklin JW. The natural history of isolated

congenital pulmonary valve incompetence: surgical implications. Thorac
Cardiovasc Surg. 1984 Aug;32(4):257-9. doi: 10.1055/s-2007-1023399. PMID:
6207619.

 Vyznamna PR dlouhodobé vede k NPK, VEF PK, Vtolerance zatéze,
N fibroze PK, N aneurysmata RVOT,Marytmii a NSS, diastol. dysfci PK,

¢ E F L K Gatzoulis 1995 a 2000, Geva 2006, Kuehne 2003, Davlouros 2002, Babu-Narayan 2006

* 1TK v PK, dilatace PK, posun I[VS—dyssynchronie PK i PK/LK —arytmie
a ¢t0|erance Zétéze —> ¢EF PK I LK Kalogeropoulos 2008, Lopéz-Candales 2005, Vonk-Noordegraaf 2005, Feneley 1985, Marcus 2008,

D ‘Andrea 2004, Hui 2014

| TOF po operaci v détstvi = kandidat reoperace v dospélosti |
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PR— objem. pretizeni PK — dilatace PK — dysfce PK,TriR — dysfce LK

22/02/2016 13:55:35 wiad 22/02/2016 13:53:05

dH  PLAX modif. PSAX

diastolicky D-shape LK —
dusledek ventrikularni interdependence
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Ventrikularni interdependence

LK'i PK sdili myofibrily, celé septum, koronarni zasobeni a omezeny prostor perikardem

Obé komory navic v sérii za sebou

Normal Heart Right Ventricular Volume Overload

Flattened septum

Dilated RV °
%

Increased
Pericardial Constraint

e z experimentu >50 % fce PK je dano kontrakci LK saamore s appi prysiol 1976

X
« zejmena volum PK ovliviuje nepfimo umeérné volum a pozdeji fci LK, EF PK koreluje s

E F L K Davlouros 2002

Obdobneé interakce PK/LK pri:
-tlakovém pretizeni PK (PS,PH)
-patologii perikardu

-fysiol. pri respiraci

Konstam, Marvin & Kiernan, Michael & Bernstein, Daniel & Bozkurt, Biykem & Jacob, Miriam & Kapur, Navin
Compressed g Kociol, Robb & Lewis, Eldrin & Mehra, Mandeep & Pagani, Francis & Raval, Amish & Ward, Carey. (2018).
D-shapelV  Eyajuation and Management of Right-Sided Heart Failure: A Scientific Statement From the American Heart
Association. Circulation. 137. CIR.0000000000000560. 10.1161/CIR.0000000000000560.
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Timing PVR: Procne prilis pozde?

 Normalizace velikosti PK pokud
<17O m|/m2 Therrien 2005, Oosterehof 2007
<150 m|/m2 Buechel 2005

M Buechel 2005

ored PVR _ MRI RVED

8 Wit

® |

« Normalizace i funkce PK laskav poskytla Sarka Bohata, RDK

>150 ml/m? i funkce PK (nejlépe <17,5 rok véku) rigola 2008
RVED <163 mlI/m? RVES <80 ml/m? cut-off pro zlepSeni ..z
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Timing PVR: Proc ne prilis brzy?

* PVR = ,poukazka na reoperaci”

¢« 5 10 | 15 let bez reoperace po PVR
81-97% | 50-85% | 41-75%

* PVR zlepsuje velikost, funkci PK a zatezovou toleranci (?), ale ne mortalitu

Gengsakul 2007, Harrild 2009

» Celkovy pocet operaci je nezavislym RF arytmii (IART i VT) w200

* RIZikO IE 1,6_4% na 1 OO paCientS k)’ICh rO klOJ 2023 ESC Guidelines for the management of endocarditis
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Dlouhodobé vysledky po PVR

fada mensich praci s protichudnymi vysledky, \nepotvrzen vliv na amrti!|

Van den Eynde J, Sa MPBO, Vervoort D, Roever L, Meyns B, Budts W, Gewillig M, Ruhparwar A, Zhigalov K, Weymann A. Pulmonary Valve Replacement in Tetralogy of Fallot: An Updated Meta-Analysis. Ann
Thorac Surg. 2022 Mar;113(3):1036-1046. doi: 10.1016/j.athoracsur.2020.11.040. Epub 2020 Dec 27. PMID: 33378694.

metaanalyza (84 praci, n=7544, 1960-2018)

* PVR jasny |efekt na PRF, RVED, RVES, EF PK i LK a BNP|®

* PVR nema efekt na QRS, zatéz (VO,max.), strain PKiLK ®
-|véts$i RVED i RVES maji mensi Sanci nha normallzaC||po PVR

* PVR je bezpecCna (30 den, 5, 10 let, mortalita 0,87%, 2,7%, 6,2%)
e reoperace po PVR (5, 10 let 3,7%, 16,8%)

Bokma JP, Geva T, Sleeper LA, Lee JH, Lu M, Sompolinsky T, Babu-Narayan SV, Wald RM, Mulder BJM, Valente AM. Improved Outcomes After Pulmonary Valve Replacement in Repaired Tetralogy of Fallot. J
Am Coll Cardiol. 2023 May 30;81(21):2075-2085. doi: 10.1016/j.jacc.2023.02.052. PMID: 37225360.

* registr INDICATOR (n=1143, follow up 8,3%5,2 let) PVR snizuje kompozit

SMIt+KT jen pri propensity score —matched individuals, nikoliv analyze celého souboru

Centrumkorrplexni péce
0 VSVv dospélosti=BRN\D

Y, CKTCH




2020 ESC Guidelines for themanagement of
adult congenital heart disease, Baumgartner et al.

Indikace k PVR os e C

° Symptomatlcké tezka PUR a/mebo minim. stredni Pus |

« Asymtomaticka tézka PUR amebo Pus @ lla

* pokles zatézove tolerance

 dilatace PK RVESVi 280 ml/m? a/nebo RVEDVi 2 160 ml/m?
a/nebo progrese TriR nejméne na stredni

» progrese systolické dysfce PK
« TK v PK>80 mmHg.

 preferencné katetrizacné nezli operacnée, zejména u nenativnich RVOT |

* mapovani a osetreni arytmol. substratu v RVOT pred PVR u SKT lla
uvsech ?

(blimnkmplemipéée FAKULTNI (V) . e MUNI
0 VSVv dospélosti=BRN\D : B I %///, CKTCY MED




CRTCH Elmu’;‘ﬁ":mﬂ GKTCH Brnoy 28

201441 fzchT Sl

I0BINE
¢ F 9
L
39 ELAD & =l il
0.OpCEA OERERA )
= 1Ll Bl o -t A1l
1 Al s T mA
et pilbe R S v wellffost pixelu: ek
W2 LT WIENZE L 125 :

9204 LAD

0HICRA 4

o Blm kY ’
1EED A

pixelu: 04230t Welikost pixelu: DASE

il W 140 L 125

4. PVR Melody 5. vysledek

laskavé poskytl Jifi Sikora % CKTC



Pretrikuspidalni zkraty

LP zkrat (ASD)— objem. pretizeni PS, PK — dilatace PS,PK— SV arytmie, TriR, P-kongesce, PH

30062014 09:23:54 - v é 300672014 09:40:31 v
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2020 ESC Guidelines for themanagement of
adult congenital heart disease, Baumgartner et al.

Indikace uzaveéru zkratu (ASD, VSD, AVSD, PDA)

« Uzaver zkratu je indikovan bez ohledu na symptomy, pokud neni PH a
jsou znamky objemového pretizeni PK (A , | objem.
pretizeni LK (VSD, PDA IC).

_

« Pokud je PH (neinvazivne), nutno overit tizi katetrizacne! (IC)

+ PVR<3 W,j. I
« PVR 3-5W,j. lla
+ PVR=5W.,j. ale <5 W.}. po predléCeni PAH fenestrovanym uzavérem ASD llb

+ PVR25 W.,j. a stale vyznamnym LP zkratem (Qp:Qs >1,5) Ize individualné Ilb
zvazovat pfinos uzavéru u VSD a PDA v centrech
- : R o

Centmnkmmi m!ée FAKULTNI (V) renn P MUNI
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Katetriza&ni uzavéry ASD

* 1. volba u izolovanych ASD Il (IC oproti operacnim také 0%
mOl’tallta ale méné kOmp“kaCl’) Butera G. et al. Am Heart J 2006

* pro defekty < 38mm s dostateCnym rimem ( >5mm)

¢ regrese dl|ataCe PK a PH (l, > 60 Iet) Humenberger M. et al. Eur Heart J 2011 nebo Foo JS et al. J

of Int Cardiol 2018

¢ Zlepéen |’ NYHA a VOZ maX Humenberger M. et al. Eur Heart J 2011, Brochu MC et al. Circulation 2006

» VySSi incidence SV arytmii po korekci > 40let oproti pacientum
OperOvanym < 40 Iet Gatzoulis MA et al. N Engl J Med 1999

» Pacienti bez PH predoperacne jsou v nizkem riziku rozvoje PH

Oentmnkm'plem'pé(:e FAKULTNI (V) renn P MUNI
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1. sizing

3. Minnesota manévr 4. uvolnéni okludéru

laskavé poskytl Martin Poloczek, IKK
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Kdy resit Jak resit
ASD pfi objemovém pretizeni bez ohledu katetrizaéné (1. volba)

: F‘}q'é‘ﬂ'{;’ék IcE na symptomy v nepritomnosti tézSi PAH

BRNO
PuR pfi TOF pfi symptomech nebo v katetrizacné do nenativniho RVOT,
prevenci nezvratnych zmén pro do nativnich chirurgicky/katetrizacné po prestentingu
C¢?) vyznamnou dilataci/dysfunkci PK pfedpokladané opakované vykony!

Wy, CKTCY :
PuS pfi symptomech, katetrizacné, nelze-li chirurgicky (asymptom. az od >
bez symptomu >64 mmHg, 80 mmHgQ)

MUNI periferni >50% zuzeni a v PK > 50mmHg, predpokladané opakované vykony!

MED snizené plicni perfuzi

Ebsteinovu anomalii u tézké TriR se Cone operace (Da Silva)
symtomy, bez ohledu na symtomy u
progredujici dilatace pravého srdce a

” dysfce PK
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