Funkéné spole¢nd komora
s fontanovskou cirkulaci

Roman A. Gebauer

HERZZENTRUM






P=Cwnd"D

Biventrikularni srdce
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Kdy je nasim cilem "SV/F"

* Absence Ci hypoplasie
AV - chlopné nebo celé

komory



Kdy je nasim cilem "SV/F"

- Trikuspidalni atresie /
I stendza s hypoplazii RV
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Kdy je nasim cilem "SV/F"
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Kdy je nasim cilem "SV/F"
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Kdy je nasim cilem "SV/F"
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—Vsechny formy
syndromu
hypoplastického levého
srdce
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Echokardiografie
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Echokardiografie
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Management pac. s "SV/F" -
- 1. faze (vek “idedIng" 5-10 dni)

Prevence plicni hypertenze




“funkéné spolec¢nd komora”

Objemové pretizeni funkcné spolecné komory
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Gewillig M, Heart 2005
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Thorax (1971), 26, 240.

Surgical repair of tricuspid atresia

F. FONTAN and E. BAUDET
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FIG. 1. Case 2. Tricuspid atresia type Il B. Drawing illustrates steps in surgical repair: (1) end-to-side
anastomosis of distal end of right pulmonary artery to superior vena cava, (2) end-to-end anastomosis
of right atrial appendage to proximal end of right pulmonary artery by means of an aortic valve homo-




Management pac. s "SV/F" -
- 2. faze (vék 4-6 masich)

0jky
duté Zily na vétev plicnice
- REKCNI GLENN




Management pac. s "SV/F" -
- 3. faze (v&k 2-4 roky)

—\\/ v U L duté Zily na vétev plicnice

[ KAVOPULMONALNE
DIENI (TCPC)

Nutnou podminkou je...



Fontan circulation

Objemove

O=CLndP s

1115 - 18 mmHg |.__

* Snizeny srdecni vydej v klidu a v zatézi
» Srdecni vydej je funkci plicniho prutoku / rezistence

Gewillig M, Heart 2005




Fontan circulation

Poor SV function
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modif. from Gewillig M, Heart 2005
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Variations of Fontan surgery

Modified
classic Fontan :
Int dial
(1971-85) Ia’rr‘e::glcc’;:nlnael Extracardiac
1980-90 tunnel
(1980-90) (od 1991)

Khairy P. Circulation, 2007
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Variations of Fontan surgery

thairy P. Circulation, 2007

Modified classic
Fontan
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Progresivni dilatace RA

/v ztréta kinetické energie\
vendzniho navratu
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zhorseni srdecniho vydeje

\_ hlavné pri zatézi -
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"Classic Fontan”




"Classic Fontan”




Variations of Fontan surgery

Mirna dilatace zbytku RA
; M

v Cdst stény tunelu tvori
vlastni tkan RA
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Potencidl k rastu
k /
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v ¥ sifiové arytmie
TART
\_ )
K/’lairy P. Circulation, 2007 'S S
Intracardial lateral v W trombembolické
tunnel komplikace
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Tntracardial lateral tunnel

Dg.
DORYV, VSD,
d-MGA,
TV-straddling
25 let




Tntracardial lateral tunnel

Dg.
DORYV, VSD,
d-MGA,
TV-straddling
25 let




Variations of Fontan surgery

c o My Vylouceni RA z tunelu
/v Tlak v sifi zbstdvd nizky
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Extracardiac tunnel L komplikace y,




Extracardiac tunnel (Goretex, 16mm)

Dg.
HLHS, MA,
AS, VSD,
TAPVD, LSVC
7 let




Extracardiac tunnel (Goretex, 16mm)

Dg.
HLHS, MA,
AS, VSD,
TAPVD, LSVC
7 let




Extracardiac tunnel (Goretex, 16mm)

Dg.
HLHS, MA,
AS, VSD,
TAPVD, LSVC
7 let




Komplikace fontanovské cirkulace

¢asnd a pozdni mortalita

— prvni "fontanovska éra”
v'nevhodna selekce pacientd

dysfunkce SV/F
—morf. RV / morf. nedeterminovand komora
progrese insuficience systémové AV chlopné

dysfunkce lymfatického obéhu - protein losing
enteropathy (PLE)

— lymfangiektasie - ztraty IG, ALB, iontld do GIT
nové vzniklé P-L zkraty =» desaturace



Kolateradla s P-L zkratem “LSVC-like"




Komplikace fontanovské cirkulace

Modified classic
Fontan Intracardial laterc

tunnel Extracardiac

Khairy P. Circulation, 2007




Ame,;'fl,"c.lj,ﬁ::,é N=305 pts., 1980 - 2000, FUP (mean) 12+6 yrs.
Circulation Fan s e AP 152, LT 105, ECC 48 pts.

JOURMNAL OF THE AMERICAN HEART ASSOCIATION

The Fontan Procedure: Contemporary TechniquesHave Improved Long-Term
Outcomes
Yves d’Udekem, Ajay J. Iyengar, Andrew D. Cochrane, Leeanne E. Grigg, James M.
Ramsay, Gavin R. Wheaton, Dan J. Penny and Christian P. Brizard
Circulation 2007;116;1-157-1-164
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Comprehensive rhythm evaluation in a large contemporary
Fontan population’

Sjoerd S.M. Bossers>*, Nienke Duppen®®, Livia Kapusta-¢, Arie C. Maan¢, Anouk R. Duim? Ad }.J.C. Bogers',
Mark G. Hazekamps, Gabrielle van Iperen®, Willem A. Helbing*** and Nico A. Blom'i

* N=115 pts, age 12.5 + 3.1 years
* LT 46, ECC 59 pts.
* ECG, exercise testing, Holter

* Results
— SND in 29 VA
v'(no difference LT vs ECC)

— Atrial arrhythmias
vLT15%,ECC1% (P=0.004)

European Journal of Cardio-Thoracic Surgery, 2015
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Terapie sinovych arytmii

* Akutni terapie

— $patnad hemodynamicka tolerance
arytmie
v'Dysfunkce SV

v'Hypertrofie a relativni ischémie myokardu
(Singh TP, JACC 2001, Hornung TS, Am J Cardiol 2002)

— el. kardioverze >>> farmakoterapie
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Terapie sinovych arytmii (pokrac.)

* Dlouhodobé efektivni terapie je velmi
svizelna...

— farmakoterapie neefektivni ®
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Farmakoterapie IART

% freedom 50 |
from IART

Time on therapy (yrs)
— Digoxin  ~— |C — il

Walsh EP, Saul JP, Triedman JK.
Cardiac arrhythmias in children with congenital heart disease, 2001
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Terapie sinovych arytmii (pokrac.)

— RF ablace ©

v'¢asto komplexni a viceCetné reentry
okruhy u jednoho pac.

v'Carto - nutnost, Stereotaxis - vyhoda
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Catheter ablation
in “classical” AP Fontan
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Catheter ablation in "classical” AP Fontan

Table 2 Results of Fontan n Fontan patients

revision without arrhythmia

surgery 0. of Acute  Mean ( Recurrence )
itients  success _follow-up| (%)

No. of Mortality (%

® Combined approach
Fontan conversion + periop. cryoablation

N=111 pts

Reference patients Transplant (% Arrhythmia

Arrhythmia recurence 13.5 %
Early resp. late mortality 0.9 % resp. 5.4 %
Follow-up (median) 50 months

Total | 77 9 6

*  Arrhythmia recurrence not specifically stated; 76% receiving anti-

arrhythmic medications at follow-up Dediatr dDQIG/Z gg 2
ediatr Cardiol,




Fontan conversion

Dg. TA, PA, DXC
23 years




Fontan conversion

LAT

before ﬁ
Dg. TA, PA, DXC —
23 years after -



Zaver

* Fontan s dobrou hemodynamikou...
—Zije radu dekdd kvalitni "normalni” zivot
—zvlddne s vyssim rizikem graviditu i

porod "per vias naturales”

* Snizend Fx SV (morfologie SV!),
AV-insuficience,.. ma zasadné
hegativni vliv na prezivani a kvalitu
Zivota
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Zaver - pokrac.

* Tachyarytmie
—hemodynamicky velmi Spatné tolerovana
- kardioverzel
—vysSetreni hemodynamikys!
—katetrizacni ablace >>>> farmakoterapie
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Dékuji za pozornost!




Fontan conversion and
perioperative cryoablation

Mavroudis C, European Journal of Cardiothoracic Surgery, 2008
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Mechanism and Ablation of Arrhythmia Following Total
Cavopulmonary Connection
Rafael Correa, MD; Elizabeth D. Sherwin, MD*; Joshua Kovach, MD*; Douglas Y. Mah, MD;
Mark E. Alexander, MD; Frank Cecchin, MD; Edward P. Walsh, MD;

John K. Triedman, MD:; Dominic J. Abrams, MD, MRCP

* 57 procedures in 52 pts (LT 48, ECC 4 pts)
* Age 18.4 + 11.8 yrs,
 FUP 18,2 (4-32) months

* Indications for EPS
— palpitations (n=33)
— syncope with (n=6)
— documented arrhythmia (n=10)
— cardiac arrest (n=2)
— asymptomatic WPW (n=1)
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Circulation, 2015



Mechanism and Ablation of Arrhythmia Following Total

Cavopulmonary Connection
Rafael Correa, MD; Elizabeth D. Sherwin, MD*; Joshua Kovach, MD*; Douglas Y. Mah, MD;

Mark E. Alexander, MD; Frank Cecchin, MD; Edward P. Walsh, MD;

John K. Triedman, MD; Dominic J. Abrams, MD, MRCP

* 80 arrhythmias in 47 cases
— macroreentrant atrial tachycardia (n=25)
— focal atrial tachycardia (n=8)
— AVNRT (n=13)
— AVRT (n=4)
— twin AV nodes (n=4)
— ventricular tachycardia (n=5)
— undefined atrial tachycardia (n=21)

* Acute success 76%, no reccurence 50%

Circulation, 2015
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Echokardiografie
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Twin AV nodes
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AV node
postero-inferior
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AV node
antero-superior

Catheter RF Ablation
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