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r Abstract

Cardiovascular magnetic resonance (CMR) has taken on an increasingly important role in the diagnostic evaluation
and pre-procedural planning for patients with congenital heart disease. This article provides guidelines for the
performance of CMR in children and adults with congenital heart disease. The first portion addresses preparation
for the examination and safety issues, the second describes the primary technigues used in an examination, and
the third provides disease-specific protocols. Variations in practice are highlighted and expert consensus
recommmendations are provided. Indications and appropriate use criteria for CMR examination are not specifically
addressed.
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VROZENE SRDECNI VADY (VSV) [1,2.3.4.5]

e jednoduché VSV: stanoveni velikosti zkratu', velikosti srde¢nich oddili a funkce obou
komor (C)

e komplexni VSV a jejich dlouhodobe sledoviani véetné postoperacnich stavi
5 residudlnimi nalezy (C)

' stanoveni Qp:Qs srovnanim pritoku v kmeni plicnice a ascendentni aorté pomoci PC-
MRI, pfipadné srovnanim tepového objemu obou komor pii nepfitomnosti regurgitacnich
vad
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Vrozene srdecni vady

stanoveni Qp:Qs

presné stanoveni objemu a EF obou komor £
velikost defektu a sméru prutoku pres defekt N> = il
kvantifikace chlopennich vad (pulmonalni chlopen)
detekce subvalvarni ¢i supravalvarni stenozy

anatomie a.pulmonalis, plicnich a systémovych zil, hrudni aorty
anomalni odstup koronarnich tepen

e detekce fibrozy myokardu
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ANGIOGRAFIE [1,2,3]

e akutni aortalni syndrom (A) — v pfipadé diskrepance mezi TEE a CT
e MRA hrudni aorty (C) — dlouhodobé sledovani pacientu s dilataci hrudni aorty nebo

koarktaci’

e MRA plicnice/plicich zil/aorty v ramci vySetfeni VSV (C)

1 W W . ’ —_—_ r . v vy - P r
preferenc¢né na stejném pracovisti pomoci stejného protokolu, nejlépe bez pouziti kontrastni

latky (netyka se pacient po implantaci hrudniho stentgraftu)
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CHLOPENNI VADY [1,2,3.4,5]

e zobrazeni a kvantifikace chlopennich vad pfi nejasném echokardiografickém nalezu

(©)

2017 ESC/EACTS Guidelines for the
management of valvular heart disease

The Task Force for the Management of Valvular Heart Disease of
the European Society of Cardiology (ESC) and the European
Association for Cardio-Thoracic Surgery (EACTS)

Authors/Task Force Members: Helmut Baumgartner* (ESC Chairperson)
(Germany), Volkmar Falk*' (EACTS Chairperson) (Germany), Jeroen ). Bax

(The Netherlands), Michele De Bonis' (Italy), Christian Hamm (Germany),

Per Johan Holm (Sweden), Bernard lung (France), Patrizio Lancellotti (Belgium),
Emmanuel Lansac' (France), Daniel Rodriguez Munoz (Spain), Raphael Rosenhek
{Awstria), Johan Sjn‘.i-,grren1 (Sweden), Pilar Tornos Mas (Spain), Alec Vahanian
(France), Thomas Walther' (Germany), Olaf Wendler' (UK), Stephan Windecker
(Switzerland), Jose Luis Zamorano (Spain)

Document Reviewers: Marco Roffi (CPG Review Coordinator) (Switzeriand), Ottavio Alfieri’ (EACTS
Review Coordinator) (Italy), Stefan Agewall (Morway), Anders Ahlsson' (Sweden), Emanuele Barbato
{Italy}, Héctor Bueno (Spain), Jean-Philippe Collet (France), loan Mircea Coman (Romania), Martin Czerny

{Germany), Vietoria Delgads (The Metherlands), Denna Fitzsimens (UK), Thierry Folliguet' (France),
Oliver Gaemperli (Switzerland), Gilbert Habib (France), Wolfgang Harringer' (Germany), Michael Haude

3.1.2.2 Cardiac magnetic resonance

In patients with inadequate echocardiographic quality or discrepant
results, cardiac magnetic resonance (CMR) should be used to assess
the severity of valvular lesions, particularly regurgitant lesions, and to
assess ventricular volumes, systolic function, abnormalities of the
ascending aorta and myocardial fibrosis. CMR is the reference
method for the evaluation of RV volumes and function and is there-
fore particularly useful to evaluate the consequences of tricuspid
FEgLIngtﬂtiﬂH.11



ni stendza

Aorta

Flux results (slice 1) Vitkovicka nemocnice

mifs

400 -j

350

3004

250
2002
1sn-f
100+

504

T T T T T T T
0 100 200 300 400 S00 600 700 800 900
time (ms) pp]|

Stroke volume (ml) | 45.6 VYitkovicka nemocnice a.s

Forward flow vol. (m1) |

Backward flow vol. (ml) |

- Regurgitant fract. (%) |
PHILIPS Abs. stroke volume (ml) { 68.8
|

|

Mean flux (ml/s)
Stroke distance (cm)
Mean velocity (cm/s)

Vessel 1, slice 1
Nr Td Flux Area Area Mean Max. Min. Peak vel

vel. wvel. wvel. vel., stddev
ms ml/s cm2 pixels «¢m/s c¢m/s cm/s cm/s cm/s

1 0 19.3 12.6 807 1.5 32.6 -29.7 32.6 11.1
2 39 120.3 10.1 644 12.0 133.0 -33.1 133.0 28.1
3 79 238.6 10.6 680 22.5 288.0 -32.1 288.0 62.1
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Regurgitacni vady

Regurgitace na semilunarnich chlopnich:
* RO a RF (PC-MRI)

Regurgitace na A-V chlopnich:

e SV LK (PK) volumetricky — SV ascendentni aorta (kmen plicnice) (PC-
MRI)

* rozdil SV obou komor (volumetricky)

» dopredny prutok pres Mi/Tri (PC-MRI) — SV ascendentni aorta (kmen
plicnice) (PC-MRI)



Zavaznost regurgitace

ZavazZnost regurgitace (Bogaert, Dymarkovski, Taylor, 2005)

ZavazZnost aortdlni requrgitace (Wittlinger et al., 2008)

Lehka RF 15-20 % Lehka (I. stupné) RF 0-15 %
Stredni RF 20-40 % Stredni (Il. stupné) RF 16-30 %
Tezka RF >40 % Stfedni az t&Zka (l11. stupné) RF 31-50 %

Tézka (IV. stupné) RF>50%

Bogaert J, Dymarkowski S, Taylor AM, eds. Clinical Cardiac MRI. Berlin: Springer-Verlag, 2005. ISBN 3-540-26217-2

Wittlinger T et al. Hemodynamic Evaluation of Aortic Regurgitation by Magnetic Resonance Imaging. Asian Cardiovasc Thorac Ann. 2008;16:278-283.




Hodnoceni zavaznosti chlopennich vad

Table 29 Grading valve disease adapted from echocardiography [39,41]

Valve disease Indicator Mild Moderate Severe
Aortic stenosis Peak velocity [m/s] =3 34 =d
Orifice area [cm”] >15 10-15 <10
Orifice area /BSA [cm®/m?) <06
Aortic regurgitation Regurgitant volume [ml/beat] =30 30-59 260
Regurgitant fraction [%] <30 30-49 =50
Regurgitant orifice area [em”] =0.10 0.10-029 2030
Mitral stenosis Peak velocity [my/s] =12 1222 22
Orifice area [cm?] >15 10-15 <10
Mitral regurgitation Regurgitant volume [ml/beat] =30 30-59 260
Regurgitant fraction [%] <30 30-49 =50
Regurgitant orifice area [em?) =020 020039 2040
Pulmonary stenosis Peak velocity [my/s] =3 34 =4
Orifice area [em?] <1
Pulmanary regurgitation Regurgitant volume [ml/beat] =30 30-40 =40
Regurgitant fraction [%] <25 20-35 »35
Tricuspid stenosis Orifice area [cmz] <10

Kawel-Boehm N et al. Normal values for cardiovascular magnetic resonance in adults and children. Journal of Cardiovascular Magnetic Resonance. 2015;17:29.



Regurgitacni vady
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Etiologie sekundarni regurgitace A-V chlopni?
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* VSV jsou jednoznacnou indikaci MRI srdce

* MRI srdce je pomocnou metodou pro kvantifikaci chlopennich vad

Dékuji Vam za pozornost
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