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Jaky je vyznam MRI
v hodnoceni viability myokardu

I3adka Kockova
Meéedilek K, Rezacova J, Dvorakova R,
Slezak O, Kvasnicka T
Dasek O, Raichova V, Sery M, HorciCkova
Z, Bartosova V, Malikova A
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Viabilni myokard?

* Klidoveé — abnormalni kontraktilita
« Ma potencial k normalizaci kontraktility

Zdravy myokard

Hibernujici myokard
chybi sarkomery
depozita glykogenu

Garciaet al. Circ CVI 2020
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Hodnoceni viability — cardiac MR

=
NEMOCNICE

 Tloustka myokardu LK a jeji klidova kinetika
* Kontraktilni rezerva — dobutamine (malé davky)
« Zobrazeni jizvy myokardu v LGE

* Prukaz ischémie myokardu
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Hodnoceni viability — cardiac MR
Tloust’ka myokardu — cine sekvence

- Sife myokardu £5.5 mm — neviabilni myokard
(sensitivita 94%, specificita 52%)

« Ztenceni stéeny:

dusledek organizace jizvy (nejcastéji)
dusledek tézké ischémie (zfidka)

Garciaet al. Circ CVI 2020
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Brompton Royal Hospital, CMR Unit

Po CABG
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Hodnoceni viability — cardiac MR
Tloustka myokardu

Short-axis view
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Cine systole

layed
inhancement

B Before revascularization

A Before revascularization CMR

4-Chamber

Long-axis view

2-Chamber

c After revascularization o
Long-axis view

Short-axis view 4-Chamber 2-Chamber
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[Cine diastole
T

A P Region of thinning before
revascularization (shown before
and after revascularization)

D After revascularization

Garciaet al. Circ CVI 2020
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Hodnoceni viability — cardiac MR
Dobutamin — malé davky

« 5-10 ug/kg/min
« Toleruje horizontalu na 50 minut
« Zadrzi dech na 10-15 sekund
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"Hodnoceni vnablllty cardiac MR
Dobutamin — malé davky

Klid

2L

Time:143 ms
cme SA_ffi_2D

Dobutamin
15 pg/kg/min

38

Time:142 ms

% cine_SA ffi_2D_15
ERIMARY\M\RETRO\DIS2D)
General, Short-axis|
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Hodnoceni viability — cardiac MR
Tloustka jizvy myokardu - LGE

* Podani kontrastni latky
0.15 mmol/kg Gadolinia

« MRI sekvence s potlacenim signalu zdravého
myokardu

Garciaet al. Circ CVI 2020
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* V klinické praxi — pouze Gadolinium

« Striktné extracelularni kontrastni latka, do bunék s intaktni
membranou nepronika

« Zvysuje T1 signal

© Gadolinium

Rathot H Rahul Circ J 2016

* Riziko alergickych reakci je 1/milién

* Riziko nefrogenni systémove fibréozy je minimalni, 1 riziko
pri CKD-EPI <15-30 ml/min

Kontrastni latka - Bezpecna
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Hodnoceni viability — cardiac MR
Tloustka jizvy myokardu - LGE

« Nastaveni inverzniho ¢asu pro nulling
zdravého myokardu 6-10 minut po podani Gad

1. Adjust Tl
Set an initial Tl ‘ Assess image characteristics ‘ 2. Re-acquire if Tl is incorrect
3. Repeat until Tl is optimized

Tl is optimal

- Normal myocardium is dark

- No etching of the subendocardium
- Infarctis bright

Too short 1 Too long

3

Tl is very short (add 100 ms) Tl is slightly too short (add 25 ms)
Infarcted myocardium is black - Etching of the endocardial - Tlis too long (reduce by 50 ms)
or infarct periphery is black blood border - Normal myocardium
appears washed out

while core is white

- Infarct is indistinct

Tl is moderately short (add 50 ms)
- Blood pool is black

Jenista et al. J Cardiovasc Magn Resonance 2023



LGE u pacientu s implantovanym
pacemakerem
Wideband LGE

Wideband LGE
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The American Journal of Cardiology 2019
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“Hodnoceni via
Tloustka jizvy myokardu - LGE

« >50% jizva LGE = <10% Sance viability

Segments with
All Dysfunctional Severe Hypokinesia, Segments with 1-25% 26-50% 51-75% 76-100%
Segments Akinesia, or Dyskinesia Akinesia or Dyskinesia mean transmurality mean transmurality mean transmurality mean transmurality

Improved Contractility (%)

Increasing likelihood of improved contractile function with revascularization

a———

Transmural Extent of Hyperenhancement (%)

Kim et al. NEJM 2020 Jenista et al. J Cardiovasc Magn Resonance 2023
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Hodnoceni viability myokadu
™ » B F
Spolehlivost jednotlivych metod
Table. Sensitivity, Specificity, and Positive and Negative Predictive Values of Noninvasive
Imaging Predicting Improvement of Regional Function After Revascularization
Method Patients, n Sensitivity, % @ Specificity, % PPV, % NPV, %
Db-echo 1421 80 78 85 83
2017 858 87 54 67 79
9MTc 488 83 65 74 76
PET-"8F-FDG 598 92 63 74 87
LGE-CMR 331 95 51 69 90
Db-CMR 247 81 91 93 /5

Garciaet al. Circ CVI 2020
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Hodnocm;ni Viability

2018 ESC/EACTS Guidelines on myocardial revascularization

Primary myocardial revascularization . . L. .. .
Recommendations for non-invasive imaging in patients

with coronary artery disease and heart failure with
reduced ejection fraction

and valve intervention

SAVR is indicated in patients with

severe AS undergoing CABG, or

surgery of the ascending aorta or Recommendations Class® | Level®

another valve.

Non-invasive stress imaging (CMR, stress
echocardiography, SPECT, or PET) may be

considered for the assessment of myocar-

Mitral valve surgery is indicated in patients
with severe secondary MR undergoing

CABG and LVEF >30%. dial ischaemia and viability in patients with

HF and CAD (considered suitable for coro-

nary revascularization) before the decision
9-11

Mitral valve surgery should be considered in
symptomatic patients with severe secondary
MR and LVEF <30%, but with evidence of

myocardial viability and an option for surgi-

©ESC 2018

on revascularization.

©ESC 2018

cal revascularization.

EurHearJ 2019
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2021 ACC/AHA/SCAI Guideline for Coronary Artery
Revascularization: Executive Summary: A Report of the American
College of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines

Nevertheless, in view of the lack of association
of dial viability with derived benefit from
revascularization, it remains unclear whether
viability studies should be used to inform
clinical practice, and if they are used, it remains
unclear which method of assessment provides
the most useful information.
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The SurgicalTreatment for Ischemic Heart Failure — STICH

CABG+OMT versus OMT
Prospective, randomized, open-label

* 1212 pacientu
EF LK <35%

Koronarni nemoc vhodna k CABG

P=0.006

A =
ICE

A Death from Any Cause

Percentage of Patients

No. at Risk
Medical therapy alone
CABG plus medical therapy

100+

90+

80+

70+

60

50+

40

30+

20+

10+

CABG plus medical therapy vs. medical therapy alone: adjusted hazard ratio, 0.73 (95% Cl, 0.60-0.90)

Medical therapy alone (N=303; 209 deaths) 69%

62%

CABG plus medical therapy (N=298; 182 deaths)

303
298

1 2 3 4 5 6 7 8 9 10
Years since Randomization

270 250 218 204 184 161 139 127 93 59

261 244 234 216 192 171 151 138 111 69

Panza et al. NEJM 2019
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* 601 pacientu
« EF LK <35%

VIABILITY

The SurgicalTreatment for I:schefﬁic Heart Failure — STICH

CABG+OMT versus OMT
Prospective, randomized, open-label

B Death from Any Cause, According to Myocardial Viability Status

CABG plus medical therapy 54 48 41 41 37 31 25 23 22 17 11

100+ Without Viable Myocardium 100— With Viable Myocardium
90 90+
80 80
8 704 70
H
E 60 Medical therapy alone 60+
[ (N=60; 40 deaths)
: 50 50
)
Medical th I
% 40 CABG plus medical therapy 40+ (NE:;Z3' lzr;z};:ﬂ?g;
8 (N=54; 38 deaths) '
K] 30 304 CABG plus medical therapy
(N=244; 144 deaths)
204 204
10 104
0 T T T T T T T T T 1 o T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Years since Randomization Years since Randomization
No. at Risk
Medical therapy alone 60 51 44 39 35 29 24 22 21 14 11 243 219 206 179 169 155 137 117 106 79 438

244 213 203 193 179 161 146 128 116 94 58

C Interaction between Treatment Assignment and Myocardial Viability Status

Medical Therapy Better

No.of No.of Medical Therapy CABG plus P Value for
Subgroup Patients Deaths Alone Medical Therapy Adjusted Hazard Ratio (95% Cl) Interaction
10-yr Kaplan-Meier
Incidence (%)

Without viable myocardium 114 78 67.2 72.3 }—0—%—1 0.81 (0.50-1.31) 0.34
With viable myocardium 487 313 69.8 59.6 e | 0.70 (0.56-0.88) :

T T T 1

0.25 0.50 1.00 2.00
CABG plus Medical Therapy

Alone Better

Koronarni nemoc vhodna pro CABG
Viabilni - SPECT (11 segmenttl) a DSE (5 segmenti)
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Panza et al. NEJM 2019



| A | Lower tertile

Cumulative incidence

Mo. at risk
PCI
oMT

of all-cause death or HHF, %
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trial (REVIVED-BCIS2)
PCI+OMT versus OMT

Prospective, randomized, open-label

Viabilita =18% Viabilita 241%

£ Upper tertile

Viabilita 18-41%

‘B Middle tertile

701 70
® 60 604
Pl o o
oMT EI oo 2 50
=5 HR, 0.83 (95% Cl, 0.54-1.28) b= HR, 1.28(95% Cl, 0.79-2.10)
25 a0 EE 404
—
HR, 0.38 (95% Cl, 0.61-1.59) |—I @2 23
= o 301 = w3049
LT ] 3 u:I'|
=4 s 3
A EC 20l P_,J—r’J ET 201
——T o= <R =
,.r—"'_r'_ﬂ 5 101 S 104
I
0 0+ T

T T T T T 1 T T T T T 1 T T T T 1
1 2 3 4 5 3 0 1 2 3 4 5 3 0 1 2 3 4 5 6
Time since randomization, y

Time since randomization, y Time since randomization, y

Mo. at risk Mo. at risk
106 97 87 62 41 27 10 PCI o4 77 68 45 30 18 11 POl 95 81 71 52 45 25 7
120 105 99 89 50 28 11 OMT 100 a2 75 50 39 18 4 OMT 95 81 78 51 35 23 11

* 610 pacientl ze 40 center v UK

« EF LK <35%

« Extenzivni koronarni nemoc

« Viabilita ve 24 segmentech (MRI u 80% PCl a 77% OMT)

Perera D et al. Jama Cardiology 2023
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Vyznam testovani viability???

STICH

* Viabilni myokard —TEF nezavisle na OMT
nebo CABG

 Bez vlivu na prognozu

REVIVED-BCIS2

« Test viability nedokaze identifikovat pacienty
s EF =35% vhodne k PCI

 Rozsah neviabilniho myokardu ma zrejme
prognosticky vyznam
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Vyznam testovani viability???
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« Klinické znamky ischémie a jasna culprit leze
— revaskularizace

* pacient s vysokym rizikem pred CABG - |ze
zvazit test viability

* Vedle starsich metod (SPECT, DSE) jsou

lepsi metody — LGE — idealne LGE+Low Dose
Dobu

Garciaet al. Circ CVI 2020
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Suitable for Revascularization?

nd

Yes
4

Evidence of Ischemia?*

3

No
§

Extent of Scar on CMR

3

25-50%

ad

Evidence of Metabolic or Contractile Reserve?

Garciaet al. Circ CVI 2020



Dekuji za pozornost

1. Interni kardio-angiologicka klinika FNHK —
Magneticka rezonance srdce

MUDr. Radka Kockova PhD
Ambulace pro chlopenni a vrozené vady
Nemocnice Na Homolce
radka.kockova@homolka.cz
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MINOCA - ESC guidelines STEMI 2017

* Vyskyt 1-14% akutnich IM

« Definice — 1) splnuje univerzalni kritéria IM (2.typ)
2) neobstruktivni léze na tepnach < 50%
3) zadny klinicky zrejmy duvod obtizi
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Tkanova charakterlstlka

Subakutni infarkt myokardu

Mikrovaskularni obstrukce Edém myokardu
T2 sekvence LGE T2 sekvence

Trombus v LGE
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MRI — zatezoveé vysetreni
BEZ IONIZUJICIHO ZARENI
Senzitivita 86%
Specificita 86%
« Dobutamin - kinetiky stén
« Adenosin - perfl.'lze myokardu
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MRI - zatezove vysetreni
Adenosin (Regadenoson)

PERFUZE

Princip — hyperémie myokardu a steal
fenomeén

Kontraindikace — A-V blok Il.a lll.st., tézkeé
astma bronchiale, tézka renalni insuficience

Priprava — 24 vynechat kofein, nitraty,
syntophyllin, oxyphyllin + lacny 4 hodiny

identifikace ,,culprit® leze




MRI - zatézove vysetreni
Adenosin

Rest
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PERFUZE

3-6 minutova infuze adenosinu s presné davce dle vahy pacienta

Sledujeme perfazi myokardu LK
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