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MRI| — nevhodné indikace

* MR koronarografie

e detekce PFO Ci drobnych DSS

* vylouceni trombu v ousku LS
 vylouceni IE

» detekce a kvantifikace plicni hypertenze



Indikace

* kardiomyopatie

* ICHS

* myokarditida

 patologie perikardu
 patologické utvary

e VSV

e chlopenni vady

* onemocneéni velkych tepen
e ,arytmologické” indikace



Kardiomyopatie




Hypertroficka KMP
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Table5 EACVYI expertconsensus key points on MMl in
HCM

1.

2

Imaging tests play an essential role in HCM, and a MMI approach is
encouraged in the assessment of this disease.

Experts in different imaging techniques must collaborate and the
different imaging methods must be seen as complementary rather
than competitive. Each test must be selected in an integrated and
rational way, providing answers to specific clinical questions and
problems, trying to avoid redundant and duplicated information,
always taking into account its availability, benefits, risks, and cost.

Echocardiography is recommended in all HCM patients
and should be performed every 1—2 years in clinically
stable patients.

CMR should be considered in all HCM patients. It should be
performed at least once (at the initial evaluation) if local resources
and expertise permit, and may be repeated according to potential
changes in the clinical status, in order to answer to specific clinical
questions and problems.

Cardiac CT and nuclear imaging techniques have more limited
indications in this disease and are only indicated in specific clinical
situations.




Hypertroficka KMP

* popis hypertrofie LK

 patologie mitralni chlopné a zavésného aparatu

* pfitomnost nitrokomorové obstrukce

* poruchy architektury LK

* patologie PK

 pritomnost a rozsah pozdniho syceni (dysarray/fibréza)



Hypertroficka KMP

* maximum hypertrofie a jeji lokalizace
* stanoveni neindexované a indexované hmotnosti myokardu LK

» pocet hypertrofickych segmentu LK:
* fokdlni (1-2 segmenty)

» asymetrickd/intermedialni (3—7 segmenti)

» difuzni (> 8 segmentl)

* tvar mezikomorového septa — reverzni, sigmoidalni, apikalni, neutralni

* nekontinualnost hypertrofie — mezi hypertrofickymi segmenty je
vmezefen segment s normalni tloustkou stény



Hypertrofie LK — indikace

* hypertrofie LK nedmeérna tizi a kompenzaci hypertenze
(koincidence HCM a hypertenze)

e dif. dg. jednotlivych forem HCM
(sarkomerickd HCM x amyloidéza, Fabryho choroba)

 odliseni chorob ,,mimikujicich® HCM
(sarkoiddza, endomyokardialni fibréza)

e dif. dg. HCM a atletického srdce
» potvrzeni echokardiograficky detekované hypertrofie



Koincidence HCM a HTN

Pro HCM svédci:

* vyskyt maxima hypertrofie v jiné lokalité nez v bazalni poloviné mezikomorového
septa (napt. apikalni forma HCM)

* nekontinualnost hypertrofie stén LK

» fokalni hypertrofie LK nebo PK (po vylouceni jinych pfi¢in — napr. tumor,
sarkoiddza)

HCM Cini pravdépodobnéjsi:
* dynamicka nitrokomorova obstrukce
* pritomnost a charakter pozdniho syceni



Sarkomericka HCM
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Sarkomericka HCM

PHILIPS



Hypertenze

Nemochice Podlesi a.s.




Amyloidoza

* difuzni pozdni syceni myokardu obou komor s maximem
subdokardialné — 80% senzitivity a 94% specificity (Vogelsberg et al., 2008)

Vogelsberg H et al. Cardiovascular Magnetic Resonance in Clinically Suspected Cardiac Amyloidosis. Noninvasive Imaging Compared to Endomyocardial Biopsy. JACC. 2008;51(10):1022-1030.



Fabryho choroba

 intramuralni pozdni syceni v bazalnim a strednim segmentu
inferolateralni stény LK

* nizSi hodnotu T1 relaxacniho casu nez zdravi jedinci na rozdil od
jedincul s jinou etiologii hypertrofie LK




Fabryho choroba

39 AFD patients

o wall
thickening
n=17

Concentric Mon-concentric

wall thickening wall l‘.hu:kerllng
n=17

Apical A Asymmetric
h}rpertrnph}r septal h}rpertrnph}r

Fig. 1 Breakdown of AFD cohort according to presence of wall

thickening and the various morphological phenotypes
b "

Deva DP et al. Cardiovascular magnetic resonance demonstration of the spectrum of morphological phenotypes and patterns of myocardial scarring in Anderson-Fabry disease. JCMR. 2016;18:14.



Endomyokardialni fibroza
 vznik v souvislosti s hypereozinofilii

* hematologické onemocnéni

e alergie

e parazitarni onemocnéni

* endomyokardialni fibroza s nasedajicimi
tromby

* napodobuje apikalni formu HCM




Srdecni sarkoidoza

* ,chameleon disease” — muze napodobit jakoukoliv jinou patologii
(ARVC, IM, akutni myokarditida, HCM, DCM, akutni perikarditida atd.)

Nemeenice Podlesi a.s.
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IM napodobujici obraz HCM napodobujici obraz



Expert Consensus Recommendations on Criteria for the Diagnosis of CS

There are 2 pathways to a diagnosis of Cardiac Sarcoidosis:
1. Histological Diagnosis from Myocardial Tissue

(S is diagnosed in the presence of non-caseating granuloma on histological examination of myocardial tissue with no alternative cause
identified (including negative organismal stains if applicable).

2. Clinical Diagnosis from Invasive and Non-Invasive Studies:
It is probable* that there is CS if:

a) There is a histological diagnosis of extra-cardiac sarcoidosis

and

b) One or more of following is present
e Steroid +/- immunosuppressant responsive cardiomyopathy or heart block
@ Unexplained reduced LVEF ( < 40%)
e Unexplained sustained (spontaneous or induced) VT
® Mobitz type II 2nd degree heart block or 3rd degree heart block
e Patchy uptake on dedicated cardiac PET (in a pattern consistent with CS)
e lLate Gadolinium Enhancement on CMR (in a pattern consistent with (CS)
e Positive gallium uptake (in a pattern consistent with CS)

and

c) Other causes for the cardiac manifestation(s) have been reasonably excluded

*In general, ‘probable involvement’ is considered adequate to establish a clinical diagnosis of €5.*"

Birnie DH et al. 2014 HRS Expert Consensus Statement on the Diagnosis and Management of Arrhythmias Associated with Cardiac Sarcoidosis. Heart Rhythm. 2014,;11(7):1305-1323.



HRS Expert Consensus Statement on the Diagnosis and
Management of Arrhythmias Associated With Cardiac
Sarcoidosis

David H. Birnie, MD (Chair),1 William H. Sauer, MD, FHRS, CCDS (t’:hair),2 Frank Bogun, MD,>

Expert Consensus Recommendations on Screening for Cardiac Involvement in Patients With Biopsy-Proven

Extracardiac Sarcoidosis

Class I 1. It is recommended that patients with biopsy-proven extracardiac sarcoidosis should be asked about unexplained
syncope/presyncope/significant palpitations’
2. It is recommended that patients with biopsy-proven extracardiac sarcoidosis should be screened for cardiac involvement with a
12-lead electrocardiogram (ECG).
Class IIa 1. Screening for cardiac involvement with an echocardiogram can be useful in patients with biopsy-proven extracardiac sarcoidosis.
2. Advanced cardiac imaging, CMR or FDG-PET, at a center with experience in CS imaging protocols can be useful in patients with
one or more abnormalities detected on initial screening by symptoms/ECG/echocardiogram.
Class IIT 1. Advanced cardiac imaging, CMR or FDG-PET, is not recommended for patients without abnormalities on initial screening by

symptoms/ECG/echocardiogram.
“Palpitations were defined as “a prominent patient complaint lasting =2 weeks.”*




Hemochromatoza

e T2*~ norma 33,3+7,8 ms
e T2*< 20ms — zvysené mnozstvi Fe v myokardu

Mormal myocardium

= = Iron overload cardiomyopathy

Signal Intensity

TE (msec) 10 - 20

Bogaert J, Dymarkowski S, Taylor AM (Eds.) Clinical Cardiac MRI. Berlin: Springer-Verlag Berlin Heidelberg, 2005.



Idiopathic cardiomyopathy Patients at risk for IOC

l

Transthoracic echocardiography
with full diastelic function assessment
and mitral annular tissue velocities

'

Abnormal LV diastolic function
Or decreased PHH systnlic tissue Wlﬂ(ﬁlw

v:V \ No

] ? E Repeat transthoracic echocardiography
Cardiac MRI with T2 avery 1-2 years

T2* <10 ms — l \

T2*10-20 ms T2* = 20 ms

For idiopathic cardiomyopathy: For idiopathic cardiomyopathy: For idiopathic cardiomyopathy:
Assess possible causes of iron overload and Assess iron stores and possible causes of iron Investigate causes of cardiomyopathy
initiate therapy for iron overload immediately. overload. other than 10C.

Monitor myocardial iron overload every 1-2
For patients at risk for 10C: years with echocardiography & cardiac MR, For patients at risk for 10C:
Optimize medical therapy. Continue current therapy for 10C and
Repeat echocardiegram & cardiac MRI in & For patients at risk for 10C: careful monitoring of LV function with
months to evaluate therapeutic response. Continue current therapy of 10C. echocardiogram every 1- 2 years

Monitor myocardial iron overload every 1-2

years with echocardiogram & cardiac MRI.

TR Our Proposed Clinical Pathway to Evaluate Patients With Idiopathic Cardiomyopathy or Those at Risk for lron Overload

Gujja P et al. Iron Overload Cardiomyopathy Better Understanding of an Increasing Disorder. Journal of the American College of Cardiology. 2010;Vol. 56, No. 13.




Hemochromatoza
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Dilatacni KMP — indikace

* odliseni ischemické a neischemické etiologie systolické dysfunkce
* etiologie DCM (zanétliva, hereditarni)

e presné stanoveni velikosti a systolické funkce obou komor

e detekce trombu



Dilatacni KMP

McCrohon et al. (2003) — 3 typy pozdniho syceni u pacientt s DKMP
(koronarogram bez prikazu obstruktivni aterosklerdzy)

* 59 % — bez patologického syceni
* 28 % — intramuralni syceni (stav po myokarditis)
* 13 % — subendokardialni nebo transmuralni syceni — stav po IM

McCrohon JA et al. Differentiation of Heart Failure Related to Dilated Cardiomyopathy and Coronary Artery Disease Using Gadolinium-Enhanced Cardiovascular Magnetic Resonance. Circulation. 2003;108:54-59.



Etiologie systolicke dysfunkce LK

Kombinace SKG a MRI = rozliseni ischemické a neischemické etiologie
* normalni koronarogram zcela nevylucuje ischemickou etiologii
 obstruktivni aterosklerdza nepotvrzuje vzdy ischemickou etiologii

* nepritomnost pozdniho syceni myokardu nevylucCuje ischemickou
etiologii regionalni dysfunkce LK (hibernace)



True DCM

True CAD

DCM with
bystander
infarct

DCM with
bystander
CAD

Ischemic HF
with
unobstructed
coronary
arteries

Ischemic HF
without
infarction

Assomull RG et al.Role of Cardiovascular Magnetic Resonance as a Gatekeeper to Invasive Coronary Angiography in Patients Presenting With Heart Failure of Unknown Etiology, Circulation. 2011;124:1351-1360.
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ACM — diagnosticka kritéria

Velké kritérium: regiondlni akineze nebo dyskineze PK nebo dyssynchronni kontrakce
a jedno z ndsledujicich kritérii:

RV EDV > 110 ml/m? (muzi) nebo > 100 ml/m? (Zeny)

nebo

RV EF <40%

Malé kritérium: regionalni akineze nebo dyskineze PK nebo dyssynchronni kontrakce
a jedno z nasledujicich kritérii:

RV EDV = 100 ml/m? a < 110 ml/m? (muzi) nebo = 90 ml/m? a < 100 ml/m? (zeny)
nebo

RV EF = 40% a mensi = 45 %

MRI kritéria pro diagnostiku ACM (Marcus, McKenna et al., 2010)



Table | Comparison of original and revised task force criteria

Original task force eriteria Revised tas: force criteria
L Globnl or regioml dysfunction and structural alterations®
Major
By 20 echo:

» Savem dibtaton md reduction of RY section fraction with no
(or enly mild) LV impaimnent

» Lombred BV meurysms (akinetic or dyskinetic arms with
diastolic bulging)

» Severs segrmerntal dlatation of the Ry

» Regioral RY akinesia, dyskinesia, or ansurysm
» and 1 of the following (end diastale)
—  FLAX RVOT 232 mm (comected for body sie [PLAXBSA] =19 mmin’)
— FSAX RVOT 236 mm (corrected for body siza [PEAXBSA] =2 memim)
— o fractioral area change <33%
By MRL
» Regioral RY akinesia or dyskinesa or dysynchronous BY contradion
» and 1 of the fllowing
—  Fatio of RY md-diastolic volurme to BSA =110 mbén® (male) or =100 mL/
m’ (ferrals)
— RV sucton faction =408
By RY angiography:
»  Regonal RY akinesa, dyskinesia, ar aneurysm
Minor
By 1D echo:
» fegiom! RY akinesia or dyskinesa
» and 1 of the following (end dastole)
— PALAXBRVOT =29 1 <32 ren {cormected for body sire [PLAMBSA] = 16t
<19 memin’)
— FEAXBRVOT =32t <36 men (cormcted for body sim [FRAXESA] = 1810
<21 memin’)
— o fractioral arma change > 33% to <40%
By MRL
» Regioml RY akinesia or dyskinesa or dymyndhronous RY contradion
» and 1 of the following:
—  Fatin of R and-dastole valurme to BSA = 100 40 < 110mLin® (mals) or
= 9hta <100 mbim® (female)
— o AV secton faction =408 o <45%

» Mid global RV diatation andfor ejection faction reduction with
norral LY

* Mild ssgrmental diatation of the RV

« Regioral RV hypokinesa

L Tissue draraterization of wall
Major
+ Pty renhicemant of myncrdiom on endomyocardal o Resichial ryocytes < 80% by momhomatric analyss or < 508 fastimated), with
biopsy fivrmus rephcement of the RY fee vall myocndum in =1 samge, with or
without fitty neplacermant of timue cn endompecardal oy
Minar o Hasdul myocytes 60% to 75% by marphometric analyss (or S0% to 85% if

ectiated], with fibmus rplcement of the B free wall myacardiom in =1
sumple, with or witheat bitty reobcemant of tmue o endomypardal biomy

Major o Inverted T vaves in right precordialleads (Vi, i, and Vi) or beyendin indiiduak
14 years of age (in the absence of complete right bunde-branch bodk QRS
=120 me)

Mnar

# bverted T vaves in ight precondial leads (W, and V) (people
sge 11 years in shessce ofright bundiobeanch block)

o bverted Twavesin bads V, andV, in individuals 2 14years of 3pe [in the amence
o complete right bindiobwanch blodk)or s Vs, Ve or Vi

« Iverted T waves inleads V, Vi, V,. 3nd V, in indvidhal 14 yexrs of ge in e
presenice of complate right bundiebranch blodk

= Epsilon waves or locfzed prolongation [=110ms) ofthe QRS » Epslon wave (mproducible loweampftuds sgnals betwsen and of QRS comple

comphe 1 right precordal keads (Vs ta V)

Minor

® Late potentals (SAECG)

 Left bundie-branch blodktype ventricubr tachycands
(sustained and nonsustained) ([ECG, Holter, amerise)

= Frequent ventricuber sxtrasystoles {21000 per 24 howrs)
{(Holter)

» Famnilial disease confirmed at necropsy or surgery

Minor

= Family hisiory of premature sudden death {35 pears of age)

due 1o suspected ARVCD

= Farnilial history (dinical diagnoss based on present eriteria)

to onset of the T wawe) b the right precordial beads (V5 to V)

# Late potertials by SAECGin = 1 of 3 parmeters in the absence of 2 QRS duration
of =110 ms on te stndard ECG

« Fitered QRS duration (fORS) =114ms

» Duration of terrinal QRS =402V (low-ampbtuds signal duration) =38 me

* foot-mem-squane voltage of termimd 40 ms <20 pV

» Termiral activation duration of QRS =55 ms mesured from the nadic of the §
wave to the and of the QRS including U, in V,, W, ar ¥y, in the absance of
coerpbete right bundiebranch bind

* Monsustiined or sustaned ventriodar tachyeandia of leht bunde-branch
morphology with superior ok (negative o rindetermminte QRS in leads I 0 and
VP and positie i bead VL)

» Monsustained or sustiined ventrioular tadycardia of BV cutflow configuration,
bt bundie-branch bledk morphology with inferior axe (positive QRS in leads I 0,
and aWF and negative in kmd 2V1) or of nbnown axis

= > SO0 ventriculay etrasystoles per 34 hours (Holter)

» ARVOID confirmed in a first-degnes mbative who mests corment Task Foree
-
= ARVCID confirmed mthologicaly at autopay or surgery i a firstedegres retative
» MenEfiction of a mthopeic mutaton’ crteporizmd 2 assocated or probably
associated with ARMCD in the patient under evaluation

* History of ARVOD in 2 first-degree relitie inwhom i s not pomibie or practical
oy deterrriine whesther the farmily member mests curent Task Foree oriterda

* Premaume sudden death {235 years of age) due to superted ARMED ina
first-shugres rete

= ARVCID confimmed patologically or by cument Tak Force Criteria in
seronddepres reltive

Marcus Fl et al. Diagnosis of arrhytmogenic right ventricular cardiomyopathy/dysplasia.
European Heart Journal. 2010;31:806-814.



|ICHS

Chronicka ICHS:

e zatézoveé testy

» detekce IM a jeho komplikaci
* viabilita myokardu

Akutni ICHS:
 AIM
* MINOCA



ESC Guidelines on myocardial revascularization

Indications for diagnostic testing in patients with suspected CAD and stable symptoms

Probability of significant disease®

Low Intermediate High
(<15%) (15-85%) (>85%)
Class* | Level* | Class® | Level' | Class | Level | Classs | Lever Ref*

Anatomical detection of CAD

Imvasive angiography 50-52.54
CcT :ngiagnpl‘qf‘ 57-42
Functional test

Stress echo 63-65
Muclear imaging &0,66=70
Stress MRI TI=75
PET perfusion &7,69.70,76,77

Combined or hybrid imaging test

] e T

CAD = coranary artery disease; CT = computed tomography; MBI = magnetic resonance imaging, PET = positron emission tomography.
“Screening for silent (asymptomatic) myocardial ischaemia may be considered in selected high-risk patients, such as those with diabetes miellitus **
SPra-test probability of CAD. Low 0—15%; intermediate 15—85%; high =85% as assessed using the criteria based on ESC Guidelines of SCAD
“Class of recommendation.

“Level of evidence.

“References.

This refers to CT angiography. not calcium scoring.

T s considered to perform best in the lower range of pre-test probability {15—50%).

2014ESC/EACTSGuidelinesonmyocardial revascularization. EuropeanHeart Journal. 2014;35,2541-2619.



Detekce infarktu

* MRI md mnohem lepsi rozliSovaci schopnost (1-2 mm) nez SPECT/PET

* nejpresnejsi ,,in vivo“ zobrazeni IM

v' AIM = senzitivita 99 %, chron. IM — senzitivita 94 % — ale pfi CK MB > 3x normy
(Kim et al., 2008)

* LGE umoznuje presné stanovit diametr jizvy a
diametr viabilniho okraje daného segmentu

PHILIPS

Kim et al. Performance of Delayed-Enhancement Magnetic Resonance Imaging With Gadoversetamide Contrast for the Detection and Assessment of Myocardial Infarction. Circulation. 2008;117:629-637.



LGE — Index transmurality (IT)

e Cut-off hodnota IT = 50 % T ek lawie, Abdeala, or

Oyskinesia
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Selvanayagam JB et al. Value of delayed-enhancement cardiovascular magnetic resonance imaging in predicting myocardial viability after surgical revascularization. Circulation. 2004;110:1535-1541.



Wall Motion Abnormalities at Rest
in the Presence of Coronary Artery Disease

!

v

N

Revascularization

-:El'ﬁy \::5!]%

Medical Therapy

7 TN

Medical Therapy Revascularization

Figure 1. Algorithm to Assess Hibernating Myocardium With CMR

Nagel E, Schuster A. Myocardial viability. Dead or alive is not the question! JACC: Cardiovascular imaging. 2012;5(5).



AlM

e detekce a lokalizace

e odhad prognodzy (rozsah syceni, mikrovaskularni obstrukce)
* komplikace

. “ 9. - ——
e ,area atris k T2-prepared SSFP Late Gadolinium Enhancement Myocardial Salvage

Area at Risk Infarct Size | Blue zone

Arai AE. Magnetic resonance imaging for area at risk, myocardial infarction, and myocardial salvage. Journal of Cardiovascular Pharmacology and Therapeutics 16(3-4) 313-320.



Bolest na hrudi + dynamika v troponinu

klinika, vék, rizikové faktory

{

pracovni diagnodza : AKS

{

selektivni koronarografie

culprit léze bez obstruktivni aterosklerdzy
PCI MRI

AlM akutni myokarditida Tako-tsubo  negat.



Myokarditis

Table 4 Definition of clinically suspected myocarditis according to the ESC 2013 Myocarditis Task Force®®

Presance of =1 dinkcal presentation and > 1 diagnostic eriteria from different catepories, in the absence of
(1) Angiographically detectable CAD (coronary stenasis > 50%)
(1) KEnown pre-exsting cardiovasoulsr disease or extra-cardiae causes that eould explain the syndrome (e.g. valve disease congenital hesrt disease, ate ).
(3) W the patient is asymplomatic =2 diagnostic criteria should be met
Diagrosis of cartanty and astiologe disgnosis of myocarditis requires EMB (histology, rmmunohistology, mfectious agents by PCR)
Climical presentations
Acute coranary syndrorme-ike, with or without normal global or regional left ventricular (LV) andlor right ventricular (RV) dysfunction on

echocardiography or CMR, with or without increased traponin (Ta) T Ml (that may have a time course similtar o AMI or 2 prolonged and sustasned
relesse aver several weesks or months).

MNew orisel or workening unespldined heart foilure.

Chranic unescplained heasrt fallure of 23 months duration.

Life-threatening unexplained condition (mcluding life-threatening arrhythmiss and aborted sudden death, cardiogenic shock, severely impaired left

ventricular function).

Driagnostic eriteria

(1) ECGHolerisress post features
newdy abnormal 12 kead BCG andior Holter andfor stress testing, any of the following: | 1o ll degres strioventricular blodk, or bundle branch block,
STIT wave change. sinus arrest, ventricular tachycardia or fibrillation and asystole, atrisl fibrillation, reduced R wave height, intraventricular

conduction delay (widened QRS complex), abnormal O waves, low voltage, frequent premature beats, and supraventriculsr tachycardia
(1) Myocardiocytolysis markers

elevated cardiac troponing
(3) Furtianal and structural abnermalities an cardioe imaging (echolangio/CWR)

new, otherwise unexplaned LY andfor RY structure and function abrormality.
(4) Tesue charsotedzatron by OWR

sedema andlor LGE of classical myocarditic pattern (according to Lake-Louise -:riteria].“

Agewall S. et al. ESC working group position paper on myocardial infarction with non-obstructive coronary arteries. Eur Heart J (2017) 38 (3): 143-153.



Myokarditis

MRI jako ,zlaty neinvazivni“ standard

e pritomnost zanétlivych zmén bez moznosti urceni priciny




Patologie perikardu

 akutni/rekurentni perikarditis
 konstriktivni perikarditis

* perikardialni vypotek N.S.
 patologické utvary

. tampoa srde&ni

2015 ESC Guidelines for the diagnosis and management of pericardial diseases. The Task Force for the Diagnosis and Management of
Pericardial Diseases of the European Society of Cardiology (ESC). European Heart Journal. 2015;36:2921-2964.

Table I3 Comparizson of non-invasive imaging

medalities to study the pericardinm
Technical aspects
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Akutni perikarditida
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Perikardialni konstrikce (u stejného pacienta)




Patologicke utvary

Pseudotumory:

* trombus

* rozsahla vegetace

e [ipomatozni hypertrofie mezisinové prepazky

 perikardiani cysty



Patologicke utvary

Vitkovicka némocnice a.s.
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Tumory srdce

Benigni:

* myxom

* lipom

* fibrom

* hemangiom
Maligni:

e primarni: lymfom, sarkomy
* sekundarni (prorustajici do perikardu)



4

* PHILIPS

P PHILIPS

> PHILIPS

Sc 18, 1/1
SEM

Nemocnice Podles

Nemoenice

P PHILIPS



Vrozene srdecni vady

e stanoveni Qp a Qs

e verifikace velikosti a sméru pritoku pres defekt

e presné stanoveni objemu a EF obou komor

» detekce subvalvularni Ci supravalvularni stendzy
 kvantifikace chlopennich vad (pulmonalni chlopen)
* anatomie a.pulmonalis, plicnich zil, aorty
 anomalni odstup koronarnich tepen

* detekce fibrozy myokardu



Nemocnice Podlesi a.s.

yemocnice Podlesi a.s.

PHILIPS

PHILIPSY

mifs milfs

v ANALYSIS RESULTS: ANALYSIS RESULTS: %

600 4 550

slice 1 | Vessel slice 1 | Vessel 500

500 | -____________________---l ______ 1_ ________________________1 ______ 1. 450

Stroke volume (ml) | 106.8 Stroke volume (ml) | 119.0 E

400 3 Forward flow vol. (m1) | 108.6 Forward flow vol. (m1) | 120.3 ]

Backward flow vol. (ml) | 1.8 Backward flow vol. (ml) | 1.4 350 3

Regurgitant fract. (%) | 1.6 Regurgitant fract. (%) | 1.1 3003

3004 Abs. stroke volume (m1) | 110.3 Abs. stroke volume (m1) | 121.7 :

Mean flux (ml/s) | 105.0 Mean flux (ml/s) | 115.0 250

Stroke distance (cm) | 11.0 Stroke distance (cm) | 17.8 200

2004 Mean velocity (cm/s) | 10.8 Mean velocity (cm/s) I 17.2 150g

100 Vessel 1, slice 1 Vessel 1, slice 1 1002

50—2
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Chlopenni vady

Stendzy:
 plocha usti chlopné planimetricky
* maximalni rychlost/gradient (PC-MRI)

Regurgitace:
* pfimé stanoveni regurgitacni frakce (PC-MRI)

* srovhani tepoveého objemu v asc. aorte a LK



Chlopenni vady

* vady pulmonarni chlopné — MRI jako jednoznacné prinosna metoda

* vady aortalni chlopné — MRI jako doplnkova metoda

e mitralni a trikuspidalni stendza — bez klinického vyznamu

* mitralni a trikuspidalni regurgitace primarni — velikost a funkce komor

* mitralni a trikuspidalni regurgitace sekundarni — etiologie regurgitace!

Chlopenni vady = doména echokardiografie
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Angiografie

* hrudni aorty, plicnice, plicni zil
 CE-MRA — podani k.l.
* 3D BTFE WH — bez podani k.|

Entire volume

OW 1107 =
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" PHILIPS

Table3 Comparison of methods for imaging the aorta

Advantages/disadvantages TTE TOE CT MRI Aortography
Ease of use s ++ 44 =+ +
Diagnostic reliability + 4+ 44 +++ 44
Bedside/interventional use® ++ ++ - - ++
Serial examinations 44 + +4(+)t g _
Aortic wall visualization® + +44 +44 e —

Cost - = _ _ —_
Radiation 0 0 - — —
Mephrotoxicity 0 0 - —— ___

2014 ESC Guidelines on the diagnosis and treatment of aortic diseases. European Heart Journal. 2014;35:2873-2926.



Indikace — arytmologické

* Cetné nebo zavazné komorové dysrytmie — k vylouceni strukturalniho
postizeni myokardu komor (verifikace arytmogenniho substratu)

e pokrocila A-V blokada u pacientu mladsich 60 let (sarkoid6za)

e presné stanoveni EF LK v ramci primarni indikace ICD (+ vylouceni
trombu v LK)

* 3D CE-MRA levé siné/plicnich zil (pro CARTO systém)



Kontraindikace MR

Kontraindikace celého vysetreni:
* nekompatibilni kovové implantaty
 prvni trimestr tehotenstvi

Kontraindikace podani k.l.:
* tehotenstvi

 tézka rendlni insuficience (eGFR < 30ml/min/1,73m2) — riziko
nefrogenni systémoveé fibrozy — relativni Kl

Nemoznost provést vysetreni: klaustrofobie, konstituce



Kovove implantaty

* MR bezpecné (safe) — neinteraguje s magnetickym ani
vysokofrekvencnim elektromagnetickym polem

* MR pripustné za urcitych podminek (conditional) — je mozna mirna
interakce (conditional 1-7)

* MR nebezpecné (unsafe) — nebezpecna interakce je prokazana

fur

MR safe conditionally MR safe MR unsafe

MRisalety.com




Absolutni kontraindikace

Relativni kontraindikace
ipotencialné nebezpeiné)

Bezpeiné

Neni kontraindikace

implantovany kardiostimulator

stenty (cévni vyztuze), Zilni filtry,

stenty (cévni vyztuie), Zilni filtry,

pisemné potvrzeni vyrobce

nebo defibrilator (ICD) kovovy embolizacni material kovovy embolizaéni material implantatu o jeho plné MR kom-
a okludery méné nei 6 tydnu po a okludery 6 a vice tydnu po patibilité (kdekoli v téle pacienta)
implantaci, pokud neni pisemng implantaci 5 pisemnym potvrzenim operatéra,
dolozena jejich MR kompatibilita ktery jej implantoval

ponechané elektrody po de- kloubni nahrady, osteasynteticky kloubni nahrady, osteasynteticky nitrodélazni téliska (VD)

plantaci kardiostimulatoru nebo
defibrilatoru

material a dentalni implantaty
meéneé nez & tydnd po implantadi,
pokud neni pisemné dolozena
jejich MR kompatibilita

material a dentalni implantaty

6 a vice tydnu po implantaci, bez
znamek uvolfiovani (bez ohledu na
pousity material)

aneuryzmaticke cévni swvorky (kli-
py), pokud neni pisemné doloZena
jejich MR kompatibilita

kloubni nahrady a osteosynteticky
material se znamkami uvolfovani

nahrady srdecnich chlopni s vy=
jimkou cilené udané MR nekom-
patibility

stenty (cévni vyztuze), Zilni filtry,
kovovy embolizacni material

a okludery, pokud lze pisemné do-
loZit plnou MR kompatibilitu (bez
ohledu na dobu implantace)

elektronické implantaty (koch-
ledrni, inzulinova pumpa atd.),
pokud neni pisemné dolozena MR
kompatibilita

neaneuryzmatickeé chirurgicke
cévni svorky (hemostaticke klipy)
6 a vice tydna po implantaci

kovova cizi télesa z jineho nez pro-
kazatelné nemagnetického kovu:
— intrakranialné

— intracrbitalng

svorky na Zlu¢ovych cestach
6 a vice tydnu po operaci

Mechl M, Zizka J, Tintéra J, Vymazal J, Klzo, L. Kontraindikace a rizika vy3etieni pomoci magnetické rezonance. Ces Radiol 2010; 64(1): 69-75.




MR kompatibilni TKS/ICD

e potvrzeni o MR kompatibilité
vcetné elektrod (< 3 dny)

* nastaveni do MR kompatibilniho
modu (< 24 hodin)

* vylouceni jinych Ki

* informace o podminkach
vysetreni pro jednotlivé typy TKS

¢ mOnItOraCG ekg ) ) . ¥ . P4 "R l 'PHII..IPS
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Figure 1: Johns Hopkins protocol for MRI of patients with pacemakers and ICDs; from Nazarian et al. (8). Figure 2: Protocol for MRI of a patient enrolled in the MagnaSafe study; reproduced from Russo (6).



Stenty

 vSechny stenty jsou bezpecné po 6 tydnech od implantace
* od implantace do 6 tydnl — dle podminek vyrobce

5.4.1 MRI Statement

The MULTI-LINK VISION Coronary Stent has been shown in non-clinical testing to be MRI safe
immediately following implantation. MRI test conditions used to evaluate this stent were:
for magnetic field interactions, a static magnetic field strength of 3 tesla with a maximum
spatial gradient magnetic field of 3.3 tesla/meter; for MRI-related heating, a maximum
whole body averaged specific absorption rate (SAR) of 2.0 W/kg for 15 minutes of MR
imaging. While a single stent produced a temperature rise of less than 0.6°C and should not
migrate under these conditions, the response of overlapping stents or stents with fractured
struts is unknown. Non-clinical testing has not been performed to rule out the possibility of stent
migration at field strengths higher than 3 tesla. MR image quality may be compromised if the
area of interest is in the exact same area or relatively close to the position of the stent.

MULTI-LINK VISION® Coronary Stent Systems. Information for Prescribers



Nefrogenni systemova fibroza

* onemocneéni souvisejici s podanim gadoliniové kontrastni latky

* jen u pacientl s vyznamnou renalni insuficienci (znalost aktudalnich
hodnot rendalnich funkci)

e klinicky prubéh napodobuijici systémovou sklerézu

* raritni onemocnéni — celosveétové evidovano jen cca 380 pripadu

* neexistujici ucinna lécba

 tézka rendlni insuficience (eGFR < 30ml/min/1,73m2) — relativni Kl
podani k.l.



Nefrogenni systémova fibroza

TABLE |: Mumber of Cases Reported —_
in Peer-Reviewed Literature, e
Indicated by Severity of P
Renal lmpairment
P "gg 120
Severity of Renal Impairment Mo. of Cases gl.'_;
OF o0
GFR not reported 21 E%
GFR between 15 and 29 mL/ 14 ga =
min/1.73 m* EE g
GFR < 15 mL/min/1.73 m? i
Z5 40
On dialysis 143 =z
Mot on dialysis 31 =
Unknown 20 R ——
[OmrailsCan)
Nate—Data are from [22, 36—-81]. GFR = glomerular Gadopentetic acid Gadobonic acid  Gadwstic acid  Gadobistrol NA
filtration rate. {Magneist)| eultiHance| [Primavist) [Gadovist)

Shellock FG, Spinazzi A. MRI Safety Update 2008: Part 1, MRI Contrast Agents and Nephrogenic Systemic Fibrosis. AJR. 2008;191:1129-1139.



Nefrogenni systémova fibroza

Doporuceni pro aplikaci GAdKL u osob s vyznamnou re- + Dialyzovani nemocni
nalni insuficienci (VRI) - Poddvat pouze nizce rizikove GdKL.
- Stadivm CKD 3 (eGFR 30-60 ml/min/1,73m?) - Nepiekracovat standardni divku GAKL (= single dose).
- Riziko NSF je velmi nizké. - Neopakovat vysetfeni s GAKL dfive nez za 7 dni.
- Doporucuje se nepodavat vysoce rizikove GdKL. - K odstranéni GdKL z organizmu je zapotfebi nejméné 9
- Stadium CKD 4 nebo 5 (eGFR < 30 ml/min/1,73m?) hodin hemodialyzy (3 cykly).
- Pouiivat nizce rizikové GdKL. - Hemodialyzu se doporucuje naplinovat co nejdfive po

- Stfedné rizikové GAKL podivat jen po peclivém zvazeni

kontrastnim MR vysetfeni.

poméru piinos/riziko. Dnlezité upozornéni: Ani hemodialyza provedend bez-
- Podini vysoce rizikovych GdKL je kontraindikovino. prostfedné po aplikaci GAKL neeliminuje riziko wvzniku
- Neptekracovat standardni davku GAKL (< single dose). MNSE.

- Neopakovat vysetfeni s GdKL dfive nez za 7 dni.

Mechl M, Zizka J, Tintéra J, Vymazal J, Klzo, L. Kontraindikace a rizika vy3etieni pomoci magnetické rezonance. Ces Radiol 2010; 64(1): 69-75.



15™ ANNUAL MEETING ON CMR OF THE EUROPEAN ASSOCIATION OF CARDIOVASCULAR IMAGING

oo EuroCMR201

(free, included in conference registration fees)

>

Current Clinical Application of CMR

CMR level 1
is considered the basic knowledge
for European Cardiologists

SAVE THE DATE
European’s main clinical CMR meeting

« 2.5 days of science and clinical training
+ 800+ delegates from 40+ countries

« 300+ abstract submitters

« 35+ scientific sessions

« 90+ international speakers

« Abstract, posters and cases sessions

« The opportunity to get CMR level 1 certified

www.escardio.org/EACVI
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