Systolicka dysfunkce levé komory
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Osnova prednasky:

1. Co predstavuje systolicka (dys)funkce levé komory?

2. Jake mame k dispozici echokardiografické metody pro jeji
evaluaci?

3. Je echokardiografické stanoveni ejekcni frakce problematicke?

4. Jakeé jsou alternativni metody pro jeji stanoveni a jejich
ne/vyhody?

5. Jaké jsou diivody a indikace evaluace systolické funkce LK
(EF)?

6. Kdy echokardiografie nestaci?
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Co je systolicka (dys)funkce levé komory?
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Stanoveni systolicke funkce leveé komory

Funkcni schopnost levé komory je zavisla:

1. Adekvatni plnéni (preload)
2. Normalni sekvence elektricke aktivace (funkcni prevodni system)

3. Normalni srdecni struktura zachovavajici adekvatni plnéni srdce
a prirozeny dopredny tok krve (chlopné, myokard, perikard)

4. Primérena periferni cévni rezistence (afterload)
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Sprazeni elektrické aktivace a mechanické
kontrakce LK

Schematic representation of the sequence of electrical activation and
contraction during baseline and during biventricular pacing in the LV.
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Prinzen FW, Auricchio A. Is echocardiographic assessment of dyssynchrony useful to select candidates for cardiac resynchronization therapy?
Echocardiography Is Not Useful Before Cardiac Resynchronization Therapy if QRS Duration Is Available. Circ Cardiovasc Imaging 2008;1:70-78 ;
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Jaké mame k dispozici echokardiografické
metody pro evaluaci systolické funkce LK?
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Echokardiografie - modallty

- MM/2DE/RT 3DE

- CEE

. Doppler (CFM, PWD, CWD)

« Tissue Doppler imaging

« 2D/3D strain
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http://www.cardiovascularultrasound.com/content/9/1/11/figure/F3

Ejekcni frakce LK
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Ejekcni frakce LK
Quinones

EF BY 2-D ECHO/Quinones et al.

Parasternal Long Axis

Apical 4~-Chamber

Apical Long Axis

A New, Simplified and Accurate Method
for Determining Ejection Fraction
with Two-dimensional Echocardiography

MiGueL A. QuinoNges, M.D., ALan D. WacGoner, R.D.M.5., Lawrence A. REputo, M.D.,

JEaAN G. NELSON,

R.D.M.5., James B. Young, M.D., WiLLiam L. WinTERS, JR., M.D.,
Lamr G. Rieeiro, M.D., aAND RicHarRD R, MiLLER, M.D.

SUMMARY A new method to determine left ventricular (LV) ejection fraction | EF) with wide-angle, two-
dimensional echocardiography (2-D echo) has been developed using the parasternal long-axis, apical four-
chamber and apical long-axis views. End-diastolic and end-systolic measurements of LV short axes at the base

and mid-LV cavity in the parasternal

view and at the upper, middle and lower thirds of the cavity in

the apical views are made, from which an averaged minor axis at end-diastole and at end-systole is calculated.
Fractional shortening of the LV long axis (AL) is estimated from apical contraction. Satisfactory 2-D echoes
were obtained in 55 of 58 nonselected patients (all three views in 32 patients, two views in 22 and one view in
one); 42 of 55 patients had coronary artery disease. EF by 2-D echo was compared with EF by gated cardiac
blood pool imaging in all patients (» = 0.927, SEE = 6.7%) and to EF by slngle-plm cineangiography (angio)
in 35 of 55 patients (r = 0.913, SEE = 7.4%). LV dyssynergy was fi and invol
of 55 patients. Using angio as the standard for evaluating wall motion at the apcm. 2-D echo was 100% sensitive
and specific in detecting abnormal apical wall motion. We conclude that EF can be determined accurately with
2-D eem in a large group of palletm with and without dyssynergy by a simple method that eliminates the need
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FiGure 5. Correlation of efection fraction (EF) by two-dimensional echocardiography (2-D echo) with
gated cardiac blood pool imaging (gated) (A and with single-plane cineangiography (angio) (B). Two-
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Ejekcni frakce LK (EDV-ESV)/EDV)

2D measurements for volume calculations using the biplane method of
discs (modified Simpson's rule), in the A4C and A2C views at end

diastole (LV ED) and at end-systole (LV ES)
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Assessment of left ventricular ejection fraction and volumes by real- time,
two-dimensional echocardiography. A comparison of cineangiographic and
radionuclide techniques
ED Folland. AF Parisi. PF Moynihan. DR Jones, CL Feldman and DE Tow

Circulation 1979, 60:760-766
doi: 10.1161/01.CIR.60.4.760

Circulation is published by the American Heart Association. 7272 Greenville Avenue, Dallas, TX
72514

Assessment of Left Ventricular Ejection Fraction

A Comparison of Cineangiographic
and Radionuclide Techniques

Epwarp D. FoLLanp, M.D., ALrrep F. Parisi, M.D., Paur F. Movy~Niian, B.S..
D. Ray Jongs, M.S., Cuarres L. FELpman, D.Sc., anp Donarp E. Tow, M.D.

SUMMARY Five different algorithms for determining left ventricular (LV) ejection fraction (EF) and
volumes from two-dimensional echocardiographic examination (TDE) were compared with standard methods
for obtaining EF and volume from x-ray cineangiography (cine) and EF from radionuclide ventriculography
(RVG) in 35 patients. Although all methods correlated positively, the degree of correlation varied with the
algorithm used. For EF determination, TDE algorithms (especially those using multiple planes of section)
were superior to unidimensional algorithms commonly used with M-mode echocardiography. The best
algorithm (modified Simpson’s rule) correlated well enough with cine EF (r = 0.78; sk 0.097) and RVG EF
(r = 0.75; sk 0.087) to make clinically useful estimates. TDE volumes also correlated meaningfully with cine
end-diastolic and end-systolic volumes (r = 0.84; n = 70) but were associated with a large standard error of
the estimate (43 ml) and offered less advantage over unidimensional volume estimations. Quantitative applica-
tion of TDE appears to be a useful noninvasive method of evaluating LVEF, but is not as useful for estimating
LV volumes.

and Volumes by Real-time, Two-dimensional Echocardiography
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Algorithm Formulation Geometric_Model Cine* RVG
— Echo algorithm r (sEB) r (ser)
Simpson's Rule Va(AS +(AetAal, L)k g
~t=t-+s- | Modified Simpson’s rule 0.78 (0.097) 0.75 (0.087)
5'"PSB?::I‘G;e v T L) 2y Ellipsoid biplane 0.78 (0.098) 0.73 (0.089)
Ellipsoid single plane 0.76 (0.101) 0.71 (0.092)
Ellipsoid — v- Bar Hemisphere-cylinder 0.66 (0.116) 0.58 (0.107)
Single Plane 3L
Modified ellipsoid
e s (Teichholz) 0.55 (0.130) 0.46 (0.117)
yneer *X-ray cineangiographic vs RVG ejection fractions (linear
Vodified regression): r = 0.88; sgg = 0.073.
*Ellipsoid V= (zzrpl0’ Abbreviations: Cine = x-ray contrast cineangiography;

Yolume — Echo

RVG = radionuclide ventriculography.

. INTERNT KLINIKA

l ’ KARDIOLOGIE

v 4 FAKULTNI NEMOCNICE OLOMOUC



MAPSE — systolic excursion amplitude
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Tissue Doppler imaging

«  Rychlost pohybu mitralniho anulu reflektuje globalni systolickou
funkci LK (pri absenci regionalni poruchy kinetiky)

Peak myocardial systolic velocity averaged from 6 sites around the mitral

annulus correlates well with LVEF, and a cut-off of 7.5 cmy/s had a sensitivity of

79% and a specificity of 88% in predicting normal global LV function
10/04/2012 08:23:47 N4 10/04/2012 08:21:06 =V 21 124
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2D/3D strain — deformacni analyzy myokardu

:
-

RT 3D GLS LK

-

RT 3D EDV/ESV - EF
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GUIDELINES AND STANDARDS

Eor ) Echocardioraphy (2006) 7. 79108 Recommendations for Cardiac Chamber
. @ Quantification by Echocardiography in Adults:
An Update from the American Society
secemvor || of Echocardiography and the European Association
of Cardiovascular Imaging

Roberto M. Lang, MD, FASE, FESC, Luigi P. Badano, MD, PhD, FESC, Victor Mor-Avi, PhD, FASE,
GUIDELI NES Jonathan Afilalo, MD, MSc, Anderson Armstrong, MD, MSc, Laura Ernande, MD, PhD,
Frank A. Flachskampf, MD, FESC, Elyse Foster, MD, FASE, Steven A. Goldstein, MD,
. . e - 7‘«‘4’ l Tatiana Kuznetsova, MD, PhD, Patrizio Lancellotd, MD, PhD, FESC, Denisa Muraru, MD, PhD,
Recom men dat] ons for Cham ber q uant]ﬁcat]on Michael H. Picard, MD, FASE, Ermst R. Rictzschel, MD, PhD, Lawrence Rudski, MD, FASE, Kirk T. Spencer, MD,
FASE, Wendy Tsang, MD, and Jens-Uwe Voigt, MD, PhD, FESC, Chicago, lllinois; Padua, Italy; Montreal, Quebec

and Toronto, Ontario, Canada; Baltimore, Marvland; , France; Uppsala, Sweden; San Francisco, California;

Washington, District of Columbin; Leuven, Licge, and Ghent, Belgium; Boston, Masachusctts

Roberto M. Lang, Michelle Bierig, Richard B. Devereux,
Frank A. Flachskampf*, Elyse Foster, Patricia A. Pellikka,

: : The rapid technological developments of the past decade and the changes in echocardiographic practice
M]Chael H' P]card’ Mary J' Roman' James Seward' brought about by these developments have resulted in the need for updated recommendations to the previ-
Jack ShanEWise, Scott So Iomon’ K] rk T_ Spencer, ously published guidelines for cardiac chamber quantification, which was the goal of the joint writing group

. T assembled by the American Society of Echocardiography and the European Association of Cardiovascular
Mart]n St' JOhn SUttonx W'lll'lam Stewart Imaging. This document provides updated normal values for all four cardiac chambers, including three-

dimensional echocardiography and myocardial deformation, when possible, on the basis of considerably
larger numbers of normal subjects, compiled from multiple databases. In addition, this document attempts

to eliminate several minor discrepancies that existed between previously published guidelines. (J Am Soc
Echocardiogr 2015;28:1-39.)

European Heart Journal — Cardiovascular Imaging (2015) 16, 233271 POSITION PAPER
EUROPEAN doi:10.1093/ehjci/jev014
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Recommendations for Cardiac Chamber
Quantification by Echocardiography in Adults:
An Update from the American Society of
Echocardiography and the European Association
of Cardiovascular Imaging
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Table 2 Normal values for 2D echocardiographic parameters of LV size and function according to gender

Male Female
Parameter Mean + SD 2-8SD range Mean + SD 2-SD range
LV internal dimension
Diastolic dimension (mm) 50.2 = 4.1 42.0-58.4 45.0 = 3.6 37.8-52.2
Systolic dimension (mm) 32.4 =37 25.0-39.8 28.2 + 3.3 21.6-34.8
LV volumes (biplane)
LV EDV (mL) 106 * 22 62-150 76 + 15 46-106
LV ESV (mL) 41 =10 21-61 287 14-42
LV volumes normalized by BSA
LV EDV (mL/m?) 54 +10 34-74 45+ 8 29-61
LV ESV (mL/m?) 21 5 11-31 16 = 4 8-24
62 £5 52-72 64+5 54-74

LV EF (biplane)

BSA, body surface area; EDV, end-diastolic volume; EF, ejection fraction; ESV, end-stystolic volume; LV, left ventricular; SD, standard deviation.

Table 3 Normal values for LV parameters obtained with 3DE

Aune et al. (2010)

Fukuda et al. (2012)

Chahal et al. (2012)

Muraru et al. (2013)

Number of subjects 166 410 978 226
Ethnic makeup of population Scandinavian Japanese 51% European white, 49% Asian Indian White European
EDVi (mL/m?)
Men, mean (LLN, ULN) 66 (46, 86) 50 (26, 74) White: 49 (31, 67); Indian: 41 (23, 59) 63 (41, 85)
Women, mean (LLN, ULN) 58 (42, 74) 46 (28, 64) White: 42 (26, 58); Indian: 39 (23, 55) 56 (40, 78)
ESVi (mL/m?)
Men, mean (LLN, ULN) 29 (17, 41) 19 (9, 29) White: 19 (9, 29); Indian: 16 (6, 26) 24 (14, 34)
Women, mean (LLN, ULN) 23 (13, 33) 17 (9. 25) White: 16 (8, 24): Indian: 15 (7, 23) 20 (12, 28)
EF (%)
Men, mean (LLN, ULN) 57 (49, 65) 61 (53, 69) White: 61 (49, 73); Indian: 62 (52, 72) 62 (54, 70)
Women. mean (LLN. ULN) 61 (49. 73) 63 (55. 71) White: 62 (52. 72): Indian: 62 (52. 72) 65 (57. 73)
Table 4 Normal ranges and severity partition cutoff values for 2DE-derived LV EF and LA volume
Male Female
Normal Mildly Moderately Severely Normal Mildly Moderately Severely
range abnormal abnormal abnormal range abnormal abnormal abnormal
LV EF (%) 52-72 41-51 30-40 <30 54-74 41-53 30-40 <30
Maximum LA volume/BSA (mL/m?) 16-34 35-41 42-48 >48 16-34 35-41 42-48 >48

- LVPWd
~LviDd
T,
LV Mass (Cubed) g
EF (MM-Quinone) 60 %
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Je echokardiografické stanoveni EF LK
problematické a jaké jsou moznosti reseni?
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Nicolosi JL. Et al. Effects of perindopril on cardiac remodelling and prognostic value of pre-discharge quantitative echocardiographic parameters in
elderly patients after acute myocardial infarction: the PREAMI echo sub-studyEuropean Heart Journal (2009) 30, 16561665
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Journal of the American College of Cardiology Vol. 35, No. 2, 2000
© 2000 by the American College of Cardiology ISSN 0735-1097/00/824
Published by Elsevier Science Inc PIT 80735-1097(99)00558-6

16
Contrast Echocardiography

. . 14
Clarifies Uninterpretable Wall Bad B Good
Motion in Intensive Care Unit Patients 12
John P. Reilly, MD, Paul A. Tunick, MD, FACC, Robert J. Timmermans, MD, Bruce Stein, MD,

Barry P. Rosenzweig, MD, FACC, Itzhak Kronzon, MD, FACC 10
New York, New York
. C
Contrast vs. Contrast vs. 6
Standard Harmonic Contrast Standard Harmonic
‘Wall Motion: n = 16 segments/patient 4
Average no. segments/patient with wall motion 5.4 (34%) 4.4 (28%) 1.1 (7%) p < 0.0001 p < 0.0001
Confidence Score A 2
Average no. segments/patient with wall motion 7.8 (49%) 9.2(58%)  13.7 (86%) p < 0.0001 p < 0.0001
Confidence Score C
Ejection fraction: n = 70 patients O
No. patients with E.F. Confidence Score A 16 (23%) 9 (13%) 0 (0%) p < 0.0001 p = 0.002

No. patients with E.F. Confidence Score C 39 (56%) 42 (62%) 64 (91%) p < 0.0001 p < 0.0001 -I—I-E H a r_m -I—I-E C E E

06/04/2005 11:07:47

Reilly JP, et al. Contrast echocardiography clarifies uninterpretable wall motion in intensive care unit patients. J Am Coll Cardiol 2000;35:485-90.
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RT-3D EF LK

Journal of the American College of Cardiology
© 2004 by the American College of Cardiology Foundation
Published by Elsevier Inc.

Vol. 44, No. 4, 2004
ISSN 0735-1097/04/$30.00
doi:10.1016/j jace.2004.05.050

Echocardiography

Reproducibility and Accuracy of Echocardiographic
Measurements of Left Ventricular Parameters
Using Real-Time Three-Dimensional Echocardiography

Carly Jenkins, BS, Kristen Bricknell, BS, Lizelle Hanekom, MD, Thomas H. Marwick, MD, PuD, FACC

Table 5. Mecan Difference Between Echocardiographic and MRI Measurements (n = 50)

Difference in Variance

Between MRI and RT-3DE

RT-3DE 2DE or 2DE
End-diastolic volume (172 * 53 ml) —4 +29 p =031 —54 + 33 p < 0.01 F=1.31 p=0.17
End-diastolic volume (91 = 53 ml) -3 =18 p =023 —28 = 28 p < 0.01 F =238 p = 0.001
Ejection fraction (50 = 14%) 0x7 p =074 -1%13 p=0.76 F=2382 p < 0.0001
LV mass (183 =50 g) 0 = 38 p = 0.94 16 = 57 p = 0.04 F=225 p < 0.003
40 40
L 4
30 | 30
20 . 2 .
e L7y o . L +
S 104 . LI v ¢ * w g .
i te + ; " * $ e
s g * e e e . E 2 . * "'" ‘0|. de o
% + ¢ ~0 . * * i * + ’0 A’ * -
LEnL -10 4 $ s M L L 04
20 MR 20
304 d .30 4 .
.40 + -40 . . v
o 1 2 3 4 s 60 70 & °o 1 2 M 40 s 8 70 80
MRI EF MRI EF

Jenkins C. et al. Reproducibility and Accuracy of Echocardiographic Measurements of Left Ventricular Parameters Using Real-Time Three-
Dimensional Echocardiography. J Am Coll Cardiol 2004;44:878-86
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Jakeé jsou alternativni metody pro stanoveni
systolické funkce/EF LK a jejich ne/vyhody?
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CMR, gated SPECT/RLVG a CCT/A

koron. bypas
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Sheppard, Nicholas et al. The histology of viable and hibernating myocardium in relation to imaging characteristics. J. Am. Coll. Cardiol. 2002;39;428-435



Magneticka rezonance srdce

O Vyhody: Orientace vrstev zobrazeni neni, na
rozdil od CT, niCim limitovana, vzdalenost
vysetrovane oblasti od povrchu téla, na rozdil
od echokardiografie, neni dilezita.

[0 Limitace: Casova narocnost (40 min),
cena/dostupnost, artefakty, kontrain ikace.

=  Staticky obraz - sekvence spinoveho echa -
potlaceni artefaktl zplsobenych pohybem srdce
a proudenim krve, vysledkem jsou obrazy s
nulovym 5|gnalem krve v srdecnich dutinach -
metoda ,tmavé krve".

=  Dynamicke studie (cineMR) - sekvence
Eradlentmho echa (GE) - naopak signal proudici
rve vyssi nez 5|gnal komorovych a sifovych
stén - ,svétla krev".

=  Zobrazeni ¢asovych fazi srdce. Jedno
(breath-hold) méfeni 12-20s, s Casovym
rozliSenim 30-50 ms.
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CMR - techniky

Funkce

First
-pass |# Delayed
perfuze " enhancement
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CMR - kineticke studie

Hodnoceni EF (zmény EF jiz
od 2 %), volum{ LK, tepového

objemu.
[ Drawing |

WYolume

- Intra-observer variabilita
e stanoveni objemd LK 3,5%,

=
Sectors |6 =

W inter-observer variabilita 5,2%.

4|l Thickening Bulls Eye [x]

Matheijssen NA, Baur LH, Reiber JH, van der Velde EA, van Dijkman PR, van der Geest RJ, de Roos A, van der Wall EE, Assessment of left
ventricular volume and mass by cine magnetic resonance imaging in patients with anterior myocardial infarction intra-observer and inter-observer

variability on contour detection., Int J Card Imaging 1996; 12(1): 11-19. | INTERNI KLINIKA
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CT srdce — CT koronarografie (CCTA)

O Se vzrlstajici kvalitou pristrojové techniky - dostatecné robustni,
rychla a spolehliva metoda zobrazeni koronarnich tepen.

O Limitace: TF <65/min., BB pri vyssi TF, omezenée pouziti u FS/ES.

O Radiacni zatéz: 64 MDCT - 11-22 mSy, pri EKG kontrolované
modulaci davky snizeni expozice na 7-11 mSv. Srovnatelné se 100-
160x RTG S+P, 3-4x prirozena radiacni zatéz/rok (2.5 mSv). Pro
srovnani — diagnosticka SKG stredni efektivni radiacni zatéz 2.5-5
mSyv, SPECT 15-20 mSV. rumme
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Jake jsou klinické diivody evaluace
systolické dysfunkce LK?
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Dlvody evaluace systolické funkce LK (1)

Stanoveni EF LK je dilezité pro urceni diagndzy, prognostickou
stratifikaci, management a sledovani pacient( v rliznych klinickych
situacich. Presné stanoveni EF LK hraje klicovou ulohu v téchto situacich.

Y 4

1.Symtomy a priznaky srdecniho onemocneéni:

v'Suspektni symptomy a abnormality, které svedci pro organické srde¢ni onemocnéni
jako palpitace, klinicky relevantni EKG abnormality, embolizacni prihody.
v'Symptomy a znamky srdecniho selhani. Informace o systolické, diastolické funkci,
geometrii, morfologii, regionalnich poruchach kinetiky je dilezita z diagnostickych a
prognostickych ddvod& (HFpEF - LVEF >50%, HFrEF LVEF <40%, HFmrEF LVEF 41-
49%) a tato informace ma zasadni vliv na management pacientli s HF.

v'Symptomy a znamky ischemické choroby srdecni. Hodnoceni klidové/zatézoveé
globalni a regionalni funkce LK je soucéasti managementu pacientd s ICHS.
v'Manifestace komorovych arytmii je ¢astou indikaci stanovené EF LK a prtkaz
organického srdecniho onemocnéeni ma zasadni vliv na dalsi management.

and chronic heart failure of the European Society of Cardiology (ESC)Developed with the special contribution of the Heart Failure Association -
(HFA) of the ESC. Eur Heart J. 2016;37(27):2129. | INTERNI'KLINIKA
2013 ACCF/AHA guideline for the management of heart failure: executive summary: a report of the American College of Cardiology KARDIOLOGIE

Foundation/American Heart Association Task Force on practice guidelines. Circulation. 2013;128(16):1810. FAKULTNT NEMOCNICE OLOMOUC

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: The Task Force for the diagnosis and treatment of acute "




Dlvody evaluace systolické funkce LK (2)

2. Planovana nebo nasleduijici expozice

potencialné kardiotoxické terapii.
Pacienti podstupujici IéCbu potencialné
kardiotoxickou chemoterapii podstupuji opakované
vySetreni EF LK (a dalSich parametr{ globalni
systolické funkce LK — GLS) a vysledek téchto
vySetfeni mlze mit zasadni dopad na jejich
onkologickou Ié¢bu v pripadé detekce
kardiotoxického efektu.

3. Stanoveni systolické funkce pred
procedurou, kdy priikaz systolické

dysfunkce predstavuije jeii
kontraindikaci.

Napt. v pripadé nekardialnich elektivnich operaci,
kdy operacni riziko je neadekvatné vysoké
potencialnimu profitu pacienta z operacniho vykonu.
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https://cs.medlicker.com/23-totalni-endoproteza-kycelniho-kloubu-princip-indikace-a-rehabilitace

Prognosticke aspekty systolicke funkce LK

» (o) =
= 7599 pacientu studie CHARM N B Non CV ceaih
= ZvySeni relativniho rizika celkové [ e

. [—] Stroke

mortality 0 39% s poklesem EF Sl (TTTT Other GV Death
LK 0 10% az do hodnoty EF LK Iy
450/0 -g 10 - TITTTITTT n=1489

= Od hodnoty EF LK 45% je rizko &
celkové a KV mortality stabilni £ -

_ 90 o EF <22% EF 23-32% EF 33-42% EF 43-52% EF >52%
75 Reduced ejection fraction | — I

Days

Scott D. Solomon, Nagesh Anavekar, Hicham Skali et al. Influence of Ejection Fraction on Cardiovascular Outcomes in a Broad Spectrum of Heart

Failure Patients Circulation 2005; 112; 3738-3744 .
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Prezivani pacientt s KV onemocnénim
rozdélenych do tercilt (Sm) a (Em).
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Wang M, Yip G, Yu CM, et al. Independent and incremental prognostic value of early mitral annulus velocity in patients with
impaired left ventricular systolic function. J Am Coll Cardiol 2005;45: 272-7.




Dg.: STEMI 29%/NSTEMI 49%/NAP 22% Comparison of Prognostic Value of Echocardiacgraphic Risk Score
With the Thrombolysis In Myocardial Infarction (TIMI) and

Global Registry In Acute Coronary Events (GRACE) Risk Scores
in Acute Coronary Syndrome

TTE:

Parametry: EF LK, TAPSE, ULC

1.-12. hod. od prijeti

EP: MCE
FU: median 5 mésic(

| Variable

Gigliola Bedetti, MD**, Luna Gargani, MD?®, Rosa Sicari, MD, PhD®,
Maria Luisa Gianfaldoni, MD¢, Sabrina Molinaro, BSc®, and Eugenio Picano, MD, PhD"

'Ejection fraction

'Wall motion score index
'Mitral annular plane systolic excursion

Left ventricular
Left ventricular
iLeft ventricular
Left ventricular
Left ventricular

Left atrium

'Mitral regurgitation
 Left ventricular
Diastolic dysfunction

end-diastolic diameter
end-systolic diameter
end-diastolic diameter/body surface area
end-diastolic volume
end-systolic volume

mass index

Tricuspid annular plane systolic excursion
Right ventricular end-diastolic diameter
%Pulmonzn‘y artery systolic pressure
Ultrasound lung comets

HR (95% CI) p Value HR (95% CI) p Value|
1.86 (1.58-2.19) <0.0001 1.45 (1.02-2.08) 0.040 |
1.75 (1.39-2.20) <0.0001 |
2.09 (1.60-2.73) <0.0001 . |=
1.14 (0.88-1.49) 0312 ULCE
1.36 (1.13-1.65) 0.001 .

1.26 (1.00-1.58) 0.048

1.22 (1.02-1.47) 0.033

1.33 (1.15-1.54) <0.0001

1.37 (1.14-1.65) 0.001

1.96 (1.59-2.41) <0.0001

]40 ( I . I 9_ l 66) <OOOD ] Normal Lung Mild degree of ULC Moderate degree of ULC  Severe degree of ULC
2.03 (1.65-2.50) <0.0001 E
2.54(2.01-3.22) <0.0001 1.66 (1.13-2.45) 0.010 |
1.37 (0.96-1.95) 0.085 f
1.60 (1.30-1.96) <0.0001 |
1.97 (1.66-2.33) <0.0001 1.69 (1.25-2.27) 0.001 |

Registry In Acute Coronary Events (GRACE) Risk Scores in Acute Coronary Syndrome. Am J Cardiol 2010;106:1709 -1716

Bedetti G et al. Comparison of Prognostic Value of Echocardiacgraphic Risk Score With the Thrombolysis In Myocardial Infarction (TIMI) and Global
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Dg.: 1. STEMI

TTE: pred PCI a 3. den
Parametry: GLS STE

EP: mortalita a HF

FU: 6m

Relativni 7'0(
zmeéna GLS

Prognostic Value of Serial Global Longitudinal Strain Measured by
Two-Dimensional Speckle Tracking Echocardiography in Patients

With ST-Segment Elevation Myocardial Infarction

Jong Shin Woo, MD, Woo-Shik Kim., MD, PhD*, Tae-Kyung Yu. MD. Sang Jin Ha, MD,
Seok Yeon Kim, MD, Jong-Hoa Bae, MD, PhD, and Kwon Sam Kim, MD, PhD

100 "[0 0
% = °
Demographic characteristics
Variables Group Group 2 Group 3 p Value
(n = 29) (n = 55) (n = 14)

Age (years) 634 =119 653 = 11.6 62.6 = 13.1 0.47
Men 17 (59%) 38 (69%) 10 (71%)
Systolic blood pressure (mm Hg) 1403 £ 27.8 129.3 = 28.0 I11.1 £256
Diastolic blood pressure (mm Hg) 81.0 = 142 76.9 = 149 67.9 = 13.6
Heart rate (beats/min) 80.5 = 14.7 79.6 = 19.6 82.4 =237 .65
Killip class >II 5 (17%) 14 (25%) 5(36%) .18
Symptom-to-balloon time (minutes) 2295 £76.2 231.2 = 66.6 252.3 = 164.6 0.56
Door-to-balloon time (minutes) 66.8 * 14.8 68.4 + 139 67.8 = 15.2 0.77
Previous ischemic heart disease 2 (7%) 2 (4%) 1(7%) 0.87
Hypertension 17 (59%) 34 (62%) 7 (50%) 0.72
Diabetes mellitus 8 (27%) 15 (27%) 321%) 0.72
Dyslipidemia 8 (27%) 9 (16%) 2 (14%) 0.22
Smoking 18 (62%) 26 (47%) 6 (43%) 0.40
Culprit lesion—Ieft anterior descending coronary artery 19 (65%) 24 (44%) 11 (78%) <0.05
Multivessel coronary disease 15 (52%) 27 (49%) 12 (86%) 0.15
Type B2/C lesion 23 (79%) 36 (65%) 13 (93%) 0.72
Initial creatine kinase-MB (ng/ml) 32.5 £66.3 45.4 = 834 53.4 =90.1 0.50
Peak creatine kinase-MB (ng/ml) 1164 = 1147 122.5 = 178.6 150.8 = 118.6 023
Initial troponin I (ng/ml) 4.8 £ 14.5 8.7 £22.1 10.8 =263 0.47
Initial high-sensitivity C-reactive protein (mg/L) 29 +58 3.6+37 35%35 0.07
Initial N-terminal pro—B-type natriuretic peptide (pg/ml) 321.8 £282.6 609.1 = 827.9 769.9 = 727.8 0.07
Medications during admission

Aspirin 29 (100%) 55 (100%) 14 (100%) |

Clopidogrel 29 (100%) 55 (100%) 14 (100%) |

Cilostazol 6(21%) 11(20%) 5(36%) 0.37

B Blocker 19 (65%) 36 (65%) 7 (50%) 0.42

Angiotensin-converting enzyme inhibitor or angiotensin 11 21 (72%) 45 (82%) 11 (78%) 0.49

receptor blocker
Statins 25 (86%) 44 (80%) 11 (78%) 0.48

Peak Systolic Strain

Peak Systolic Strain

Peak Systolic Strain

Peak Systolic Strain

Pred PCI

3. den

Woo JS et al. Prognostic Value of Serial Global Longitudinal Strain Measured by Two-Dimensional Speckle Tracking Echocardiography in Patients

With ST-Segment Elevation Myocardial Infarction. Am J Cardiol 2011;xx:xxx — in press

. INTERNT KLINIKA
KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC



Chlopenni vady

Kvantifikace zavaznosti a indikace intervence

@ E S C European Heart Journal (2017) 00, 1-53 ESC/EACTS GUIDELINES

European Society doi:10.1093/eurheartjlehx391
of Cardiology

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 J. 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
(Austria), Johan Sjégren' (Sweden), Pilar Tornos Mas (Spain), Alec Vahanian
(France), Thomas Walther' (Germany), Olaf Wendler' (UK), Stephan Windecker
(Switzerland), Jose Luis Zamorano (Spain)
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S/

[ Valve morphology by echocardiography suspicious of AS

: Aortalni stenoza

( Assess velocity/gradient ) "
| |
LOW-GRADIENT AS HIGH-GRADIENT AS Kval 7 Z-/flkace VadJ/
Vmax <4 mfs, Vmax =4 mfs,
APm <40 mmHg APm =40 mmHg
I
[ Assess AVA ] [ High flow status excluded J

| | | !

AVA <1.0 cm? AVA >1.0 cm? No Yes
Y v

Severe
Moderate AS high-gradient AS

(normal flow/low flow)

Exclude measurement errors (normal EF / low EF)
that may cause underestimation
of gradient / flow / AVA
v :
( Define flow status (SVi) ) Define whether high flow status
| T is reversible?®
Low flow Normal flow I I
(SVi <35 mL/m?)  (SVi >35 mL/m?) Not reversible Reversible
¥ \
Severe AS S AS Re-assess
unlukely evere at restored
normal flow
( Assess LVEF
LVEF <50% LVEF 250%
v v
. Integrated
[Dobutamlne echo] approach (Table 6)
! |
Flow No flow
reserve
reserve
present

y v

[ Pseudosevere AS"] Calcium score by CT

or true severe AS (see Table 6)
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( Valve morphology by echocardiography suspicious of AS ]

v

( Assess velocity/gradient )
T T
LOW-GRADIENT AS HIGH-GRADIENT AS
Vmax <4 mfs, Vmax =4 m/s,
APm <40 mmHg APm =40 mmHg
v [
[ Assess AVA ] [ High flow status excluded J

1 I 1

AVA <1.0 cm? AVA >1.0 cm? No Yes
v v

Severe
Moderate AS high-gradient AS

(normal flow/low flow)
(normal EF / low EF)

Exclude measurement errors
that may cause underestimation

of gradient / flow / AVA
v '
( Define flow status (SVi) ) Define whether high flow status
| | is reversible?
Low flow Normal flow I 1
(SVi <35 mL/m?*)  (SVi>35 mL/im?) Not reversible Reversible
v v v
Severe AS S AS Re-assess
o ) unlikely evere at restored
& - - normal flow

E; ( Assess LVEF ) -:;
H LVEF <50% LVEF =50%

Dobutamine echo approach (Table 6)

| Flow
No flow
reserve
reserve
present

v v

Pseudosevere AS® Calcium score by CT
or true severe AS (see Table 6)
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ﬁ .
Dobutamine echo

(

Valve morphology by echocardiography suspicious of AS ]

\J

(

Assess velocity/gradient )

|
HIGH-GRADIENT AS
Vmax =4 m/s,

|
LOW-GRADIENT AS
Vmax <4 m/s,

an

Changes in recommendations

-

AVA

2012

2017

Indications for intervention in symptomatic aortic stenosis

m

(SVi

llbC

Intervention may be considered in
symptomatic patients with low-flow, low-
gradient aortic stenosis and reduced ejection
fraction without flow (contractile) reserve.

llaC

Intervention should be considered in
symptomatic patients with low-flow, low-
gradient aortic stenosis and reduced ejection
fraction without flow (contractile) reserve,
particularly when CT calcium scoring
confirms severe aortic stenosis.

Re-assess
at restored
NOrm

Severe AS
l | unlikely I ‘ Severe AS \

(

Assess LVEF )

LVEF <50%

Flow
reserve
present

y

LVEF =50%
v v

Integrated
approach (T;

[

Pseudosevere AS® Calcium score by CT
or true severe AS

(see Table 6)
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[ Valve morphology by echocardiography suspicious of AS ]

v

( Assess velocity/gradient )
T I
LOW-GRADIENT AS HIGH-GRADIENT AS
Vmax <4 m/s, VYmax =4 m/s,
APm <40 mmHg APm =40 mmHg
v I
AVA =<1.0 d Clinical criteria * Typical symptoms without other explanation
* Elderly patient (>70 years)
Qualitative imaging data * LV hypertrophy (additional history of hypertension to be considered)
* Reduced LV longitudinal function without other explanation
Exclud
th;':mua; Quantitative imaging data * Mean gradient 30-40 mmHg*
of g « AVA <0.8 cm?
Dot * Low flow (SVi <35 mL/m?) confirmed by techniques other than standard Doppler technique
E (LVOT measurement by 3D TOE or MSCT; CMR, invasive data)
Low flo * Calcium score by MSCT®
(SVi <35 ml Severe aortic stenosis very likely: men =3000; women =1600
Severe aortic stenosis likely: men =2000; women =200
Severe aortic stenosis unlikely: men <1600; women <800
L Uy ) | ' dLTreswrey
normal flow
( Assess LVEF )
LVEF <50% LVEF =50%
v B T
, Integrated &
[Dobutamlne echo] | approach (Table 6 3
! % z
Flow No flow
reserve
reserve
present

v v

[

or true severe AS

Pseudosevere AS"] Calcium score by CT

(see Table 6)
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Aortalni regurgitace
Indikace intervence

Indications for surgery

A. Severe aortic regurgitation

Surgery is indicated in symptomatic |:ba1:iEﬂ1:5,5*'-5'1”‘*5"545'Jr

Surgery is indicated in asymptomatic patients with resting
LVEF =50%.°""%

Surgery is indicated in patients undergoing CABG or sur-
gery of the ascending aorta or of another valve.

Heart Team discussion is recommended in selected
patients® in whom aortic valve repair may be a feasible

alternative to valve replacement.

Surgery should be considered in asymptomatic patients

with resting ejection fraction =50% with severe LV dilata-

tion: LVEDD =70 mm or LVESD =50mm (or LVESD
=25 mm/m” BSA in patients with small body size). "5

Management of aortic regurgitation

i

(Signiﬁcant enlargment of ascending aorta")

|
No

v

(Severe aortic regurgitation )

No

Yes
v

|
Yes

( Symptoms

LVEF <50% or

LVESD >50 mm

LVEDD >70 mm or

(or >25 mm/m? BSA)

No

Y i

Yes

i

Yes

Y

r

Follow-up

Surgery®
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Mitralni regurgitace - primarni
Indikace intervence

Changes in recommendations

2012 2017
Indications for intervention in asymptomatic severe primary mitral regurgitation
libC lla C (modified!)
Surgery may be considered in asymptomatic Surgery should be considered in asymptomatic
patients with preserved LV function, high patients with preserved LVEF (>60%) and LVESD
likelihood of durable repair, low surgical risk, 40-44 mm when a durable repair is likely,
and: surgical risk is low, the repair is performed in

« Left atrial dilatation (volume index 260 mL/m? heart valve centres, and the following finding is
BSA) and sinus rhythm. present: presence of significant LA dilatation

(volume index 260 mL/m?2 BSA) in sinus rhythm.

Pulmonary hypertension on exercise (SPAP =60
mmHg at exercise).
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Management of severe chronic primary mitral regurgitation

v

( Symptoms )
| |
No Yes
v v
(LVEF <60% or LVESD 245 mm) ( LVEF >30%

| |
No Yes

v

New onset
of AF or SPAP >50 mmHg
| |
No Yes

v

High likelihood of durable
repair, low surgical risk,
and presence of risk
factors®

| |
No Yes

v

)

No
+

|
Yes

Refractory to medical
therapy

)

| I
No Yes

v
Medical therapy

Durable valve repair is
likely and low comorbidit

J

|
No Yes
v

Follow-up

Extended HF treatment®/

percutaneous
edge-to-edge repair

\J \J A\

Surgery (repair whenever possible)

O

I. INTERNT KLINIKA
KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC



Mitralni regurgitace - sekundarni

Indikace intervence

Changes in recommendations

2012

2017

Indications for mitral valve intervention in secondary mitral regurgitation

llaC

Surgery should be considered in patients
with moderate secondary mitral
regurgitation undergoing CABG

libC

When revascularization is not indicated,
surgery may be considered in patients with
severe secondary mitral regurgitation and
LVEF >30%,who remain symptomatic despite
optimal medical management

(including CRT if indicated).

llb C (modified)
When revascularization is not indicated,

surgery may be considered in patients with
severe secondary mitral regurgitation and

LVEF >30%, who remain symptomatic
despite optimal medical management

(including CRT if indicated) and have a low

surgical risk.

O
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Mitralni regurgitace - sekundarni
Indikace intervence

Changes in recommendations

2012

2017

Indications for mitral valve intervention in secondary mitral regurgitation (continued)

IIb C (modified) (continued)

When revascularization is not indicated and
surgical risk is not low, a percutaneous edge-
to-edge procedure may be considered in
patients with severe secondary mitral
regurgitation and LVEF >30%, who remain
symptomatic despite optimal medical
management (including CRT if indicated) and

who have a suitable valve morphology by
echocardiography, avoiding futility.
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Mitralni regurgitace - sekundarni
Indikace intervence

Changes in recommendations

2012

2017

Indications for mitral valve intervention in secondary mitral regurgitation (continued)

lIb C (modified) (continued)

In patients with severe secondary mitral
regurgitation and LVEF <30% who remain
symptomatic despite optimal medical
management (including CRT if indicated) and
who have no option for revascularization,
the Heart Team may consider percutaneous
edge-to-edge procedure or valve surgery
after careful evaluation for ventricular assist
device or heart transplant according to
individual patient characteristics.

O
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Viabilita myokardu
Indikace revaskularizace myokardu

@ European Heart Journal (2014) 35, 2541-2619 ESC/EACTS GUIDELINES @

ttttttttt doi:10.1093/eurheartj/ehu278

}}}}}}}}}

2014 ESC/EACTS Guidelines on myocardial
revascularization

The Task Force on Myocardial Revascularization of the European
Society of Cardiology (ESC) and the European Association
for Cardio-Thoracic Surgery (EACTYS)

Developed with the special contribution of the European Association of
Percutaneous Cardiovascular Interventions (EAPCI)
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Zobrazovaci metody na viabilitu myokardu LK

Mid SA Slice

Rest MIBI

=  Echokardiografie
=  SPECT/PET

=  CeCMR je referencni metodou v zobrazeni lokalizace,
distribuce a rozsahu jizvy a ma vysokou presnost v
predikci (ne)viabilniho myokardu.

1. Kim RJ, et al. Relationship of MRI delayed contrast enhancement to irreversible injury, infarct age, and contractile function. Circulation 1999;100:1992-2002.

2. Kim RJ, et al. The use of contrast-enhanced magnetic resonance imaging to identify reversible myocardial dysfunction. N Engl J Med 2000;343:1445-53.

3. Becker M, et al. Myocardial Deformation Imaging Based on Ultrasonic Pixel Tracking to Identify Reversible Myocardial Dysfunction. J Am Coll Cardiol 2008;51;1473-1481
4. Becker M. et al. Eur Heart J. 2006 Nov;27(21):2560-6. Epub 2006 Oct 11.
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Prognosticky vyznam rozsahu viabilniho
myokardu a ESV LK

Cardiac events (cardiac death, myocardial infarction, and hospitalization for heart failure) at 3-year follow-up for four different patient
categories with ischemic LV dysfunction according to the presence of substantial viable myocardium (>4 segments) at dobutamine stress echo
and the left ventricular end-systolic volume.

100 -

n=79
P <0.001
80 -

60 -

40 -

3-year event-rate %

20 A

Viable >4 Viable <4 Viable >4 Viable <4
ESV <130 ESV <130 ESV >130 ESV >130

Cortigiani L et al. Eur J Echocardiogr 2011;ejechocard.jer237
Bax 13, Schinkel AF, Boersma E et al. Extensive left ventricular remodeling does not allow viable myocardium to improve in left ventricular ejection fraction after revascularization and is associated
with worse long-term prognosis. Circulation 2004;110(11 Suppl 1):1118-22.
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Coronary Revascularization

Myocardial Viability Testing and Impact - oy . .

OfyRevascularimO;yon Prognosis e Is viability still viable after the STICH trial?
Patients With Coronary Artery Disease and
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Revasc. Medical

Revasc. Medical

Revasc. Medical Revasc. Medical

Viable

Non-viable Viable Non-viable

Results of two meta-analysis on 3088 and 2217 patients with ischaemic cardiomyopathy, assessing the effect of
revascularization and medical therapy according to the presence of viability at dobutamine echo or nuclear techniques

Allman KC. et al. Myocardial Viability Testing and Impact of Revascularization on Prognosis in Patients With Coronary Artery Disease and Left Ventricular Dysfunction: A Meta-Analysis. 3 Am Coll
Cardiol 2002;39:1151-8

Cortigiani L, Bigi R, Sicari R. Is viability still viable after the STICH trial? Eur J Echocardiogr 2011;ejechocard.jer237
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Diagnosticka presnost zobrazovacich metod

Sensitivity/specificity of CMR, nuclear techniques, DSE in predicting functional recovery after revascularization in patients with ischemic LV dysfunction.

Sensitivity (%)

100
. 5
80
Bl Ti-stress-rein;.
70 | [l TI- Rest redist.
] misi
60 | | roG PET
LD DOB
50 8

0 10 20 30

40 50 60
Specificity (%)

70 80 90

100

100 -
80 -
60
%
40 -
20 -
0
DE TI-RR TI-RI MIBI FDG
Studies (no.) 32 22 11 20 20
Patients (no.) 1,090 557 301 488 598
Sensitivity P Specificity P
FDG vs others <0.05 DE vs others <0.05
TI-RI vs DE, MIBI <0.05 Others vs TI-RI <0.05
TI-RR vs DE <0.05 MIBI vs TI-RR <0.05

Cortigiani L et al. Eur J Echocardiogr 2011;ejechocard.jer237

Bax 13, Cornel JH, Visser FC, Fioretti PM, van Lingen A, Reijs AE et al. Prediction of recovery of myocardial dysfunction after revascularization. Comparison of fluorine-18 fluorodeoxyglucose/thallium-

201 SPECT, thallium-201 stress-reinjection SPECT and dobutamine echocardiography. J Am Coll Cardiol 1996;28:558-64.
Chareonthaitawee P. Revascularization in Severe Left Ventricular Dysfunction: The Role of Viability Testing. JACC, 2005,46;567-574

Kim RJ, Wu E, Rafael A, Chen EL, Parker MA, Simonetti O et al. The use of contrast-enhanced magnetic resonance imaging to identify reversible myocardial dysfunction. NEJM 2000;343:1445-53.
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Dg.: ICHS, EF LK 32+8%

Parametry: viabilita myokardu (SPECT, DSE)

EP:
FU:

mortalita
51r

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Myocardial Viability and Survival in Ischemic

Left Ventricular Dysfunction

Robert O. Bonow. M.D. Gerald Maurer M.D_ Kerrv|. lee Ph.D.
I
1.09
A Without Myocardial Viability B with Myocardial Viability Qg potay e 00 BT CL 0405
1.0+ 1.0 = o]
0.9 0.9 5 o
ESCES
0.8 0.8 E 04d Without viability
= = & 0% With viabilit
] 0.7 ] 0.7 024 ith viability
& Medical therapy (33 deaths) & q:_
o 0.6 « 06+ 0
=] =] i 2 3 i 5 5
'Q 0.5+ 'Q 0.5+ Years since Randomization
E 0.4 E 0.4 Medical therapy (95 deaths)
e 034 e 034
- 0.24 - 0.24
’ CABG (25 deaths) ’ CABG (83 deaths)
0.14 0.14
0.0 T T T T 1 0.0 T T ]
0 1 2 3 4 5 6 0 2 3 4 5 6
Years since Randomization Years since Randomization
No. at Risk No. at Risk
Medical therapy 60 51 44 39 29 14 4 Medical therapy 243 219 206 179 146 94 51
CABG 54 43 41 41 34 22 12 CABG 244 213 203 192 148 o4 51
C
P Value for
Subgroup No Deaths Hazard Ratio (95% Cl) Interaction
Without viability 114 58 —a— 0.70 (0.41-1.18) 0.53
With viability 487 178 —— 0.86 (0.64-1.16)
T T T T T T T 1
0.25 0.50 1.0 2.0
CABG Medical
Better Therapy
Better

Bonow RO et al. Myocardial Viability and Survival in Ischemic Left Ventricular Dysfunction. N Engl J Med 2011;364:1617-25.
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Extent of CAD (anatomical and/or functional)

Left main disease with stenosis >50%2

Any proximal LAD stenosis >50%2

F. .| Two-vessel or three-vessel disease with stenosis > 50%? with impaired LV
Or Prognosis |, ction (LVEF<40%)*

Large area of ischaemia (>10% LV)

Single remaining patent coronary artery with stenosis >50%?

Any coronary stenosis >50%? in the presence of limiting angina or angina

For symptoms ) ; )
equivalent, unresponsive to medical therapy

Recommendations

CABG is recommended for
patients with significant LM stenosis
and LM equivalent with proximal
stenosis of both LAD and LCx
arteries.

CABG is recommended for
patients with significant LAD artery
stenosis and multivessel disease to
reduce death and hospitalization
for cardiovascular causes.

LV aneurysmectomy during CABG
should be considered in patients
with a large LV aneurysm, if there is
a risk of rupture, large thrombus
formation or the aneurysm is the

CABG with surgical ventricular
restoration may be considered in
patients with scarred LAD

territory, especially if a post- ib
operative LVESV index <70 mL/m?

can be predictably achieved.

PCl may be considered if anatomy

is suitable, in the presence of viable b

myocardium, and surgery is not
indicated.

European Heart Journal (2014) 35, 2541-2619
eunorean  doir10.1093/eurheartj/ehu278
e

ESC/EACTS GUIDELINES @

2014 ESC/EACTS Guidelines on myocardial
revascularization

The Task Force on Myocardial Revascularization of the European
Society of Cardiology (ESC) and the European Association
for Cardio-Thoracic Surgery (EACTS)

5.3 Detection of myocardial viability

Non-invasive assessment of myocardial viability has been used to
guide the management of patients with chronic ischaemic systolic
LV dysfunction. Multiple imaging techniques, including PET,
SPECT, and dobutamine stress echocardiography, have been evalu-
ated for assessment of viability and prediction of clinical outcome
after myocardial revascularization.> In general, nuclear imaging
techniques have a high sensitivity, whereas techniques evaluating
contractile reserve have a somewhat lower sensitivity but higher
specificity. MRI has a high diagnostic accuracy for assessing the
transmural extent of myocardial scar tissue and can also assess con-
tractile reserve, butits ability to detect viability and predict recovery
of wall motion is no better than other imaging techniques. The dif-
ferences in performance between the various imaging techniques
are small, and experience and availability commonly determine
which technique is used. The evidence is mostly based on observa-

tional studies or meta-analyses. One RCT, relating to PET imaging,
showed that patients with a substantial amount of dysfunctional but
viable myocardium are likely to benefit from myocardial revascular-

ization.”®
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Srdecni selhani
Diagnoza, prognoza a terapie

@ European Heart Journal (2016) 37, 21292200 ESC GUIDELINES
zzzzzzzz doi:10.1093/eurheartj/ehw128

DDDDDDDDD
C

2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC
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PATIENT WITH SUSPECTED HF*

(non-acute onset)
l Type of HF HFrEF HFmrEF HFpEF
ASSESSMENT OF HF PROBABILITY I | Symptoms  Signs* Symptams ¢ Signs® Symptoms £ Signs*
< LVEF <40% LVEF 40-49% LVEF =50%

1. Clinical history: & — - — -
History of CAD (M, revascularization) = _ |. Elevated levels of natriuretic peptides®; |. Elevated levels of natriuretic peptides®;
F - h’ - = 2. At least one additienal criterion: 2. At least one additional criterion:

{ o di ):p icd diati e a, relevant structural heart disease (LVH andfor LAE), |  a.relevant structural heart disease (LVH andior LAE),
Sl SRl L S e b. diastolic dysfunction (for details see Section 432). | b. diastolic dysfunction (for details see Section 4.3.2).

Use of diuretics
Orthopnoea / paroxysmal nocturnal dyspnoea

2. Physical examination:

Rales

Bilateral ankle oedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat

3. ECG:
Any abnormality
All absent
>| present
Assessment NATRIURETIC PEPTIDES

of natriuretic
peptides not routinely
done in clinical
practice

No HLunhkem
* NT-proBNP =125 pg/mL E————— Cnnsllder o.ther
* BNP =35 pg/mL diagnosis

1
1
1
1
1
1
1
1
1
1
1
|
1 Yes
|
Y

be
ECHOCARDIOGRAPHY R

If HF confirmed (based on all available data):
determine aetiology and start appropriate treatment

Recommendations

TTE is recommended for the assessment of myocardial structure and function in subjects with suspected HF in order to establish
a diagnosis of either HFrEF, HFmrEF or HFpEF.

TTE is recommended to assess LVEF in order to identify patients with HF who would be suitable for evidence-based
pharmacological and device (ICD, CRT) treatment recommended for HFrEF.

TTE is recommended for the assessment of valve disease, right ventricular function and pulmonary arterial pressure in patients with
an already established diagnosis of either HFrEF, HFmrEF or HFpEF in order to identify those suitable for correction of valve disease.

TTE is recommended for the assessment of myocardial structure and function in subjects to be exposed to treatment which
potentially can damage myocardium (e.g. chemotherapy).

Other techniques (including systolic tissue Doppler velocities and deformation indices, i.e. strain and strain rate), should be
considered in a TTE protocol in subjects at risk of developing HF in order to identify myocardial dysfunction at the preclinical stage.

CMR is recommended for the assessment of myocardial structure and function (including right heart) in subjects with poor
acoustic window and patients with complex congenital heart diseases (taking account of cautions/contra-indications to CMR).

CMR with LGE should be considered in patients with dilated cardiomyopathy in order to distinguish between ischaemic and non-
ischaemic myocardial damage in case of equivocal dlinical and other imaging data (taking account of cautions/contra-indications to CMR).

CMR is recommended for the characterization of myocardial tissue in case of suspected myocarditis, amyloidosis, sarcoidosis,
Chagas disease, Fabry disease non-compaction cardiomyopathy, and haemochromatosis (taking account of cautions/contra-
indications to CMR).

Non-invasive stress imaging (CMR, stress echocardiography, SPECT, PET) may be considered for the assessment of myocardial
ischaemia and viability in patients with HF and CAD (considered suitable for coronary revascularization) before the decision on
revascularization.

Invasive coronary angiography is recommended in patients with HF and angina pectoris recalcitrant to pharmacological
therapy or symptomatic ventricular arrhythmias or aborted cardiac arrest (who are considered suitable for potential coronary
revascularization) in order to establish the diagnosis of CAD and its severity.

Invasive coronary angiography should be considered in patients with HF and intermediate to high pre-test probability of CAD and
the presence of ischaemia in non-invasive stress tests (who are considered suitable for potential coronary revascularization) in
order to establish the diagnosis of CAD and its severity.

Class® | Level®

Cardiac CT may be considered in patients with HF and low to intermediate pre-test probability of CAD or those with equivocal
non-invasive stress tests in order to rule out coronary artery stenosis.

Reassessment of myocardial structure and function is recommended using non-invasive imaging:
- in patients presenting with worsening HF symptoms (including episodes of AHF) or experiencing any other
important cardiovascular event;
- in patients with HF who have received evidence-based pharmacotherapy in maximal tolerated doses, before the decision on
device implantation (ICD, CRT);
- in patients exposed to therapies which may damage the myocardium (e.g. ch

&

apy) (serial
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Patient with symptomatic® HFrEF® W class 1
‘ Class Ila

Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic i

and LVEF <35%

Yes l

Add MR antagonist®*

v

(up-titrate to maximum tolerated evidence-based dose)

Yes

Still symptomatic
and LVEF <35%

Yes l
' } }

Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)*® QRS duration =130 msec HR =70 bpm

ARNI to replace 1571 [IE I need for Telradlie
ACE-| CRil

These above treatments may be combined if indicated

.

Resistant symptoms

Yes l l No
v

Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

v

If LVEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD
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Recommendations for implantable cardioverter-defibrillator in patients with heart failure

Recommendations

Secondary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients who have recovered from a
ventricular arrhythmia causing haemodynamic instability, and who are expected to survive for > year with good functional status.

Primary prevention

An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients with symptomatic HF (NYHA
Class II-11), and an LVEF <35% despite >3 months of OMT, provided they are expected to survive substantially longer than one
year with good functional status, and they have:

* IHD (unless they have had an Ml in the prior 40 days — see below).

« DCM.

ICD implantation is not recommended within 40 days of an Ml as implantation at this time does not improve prognosis.

ICD therapy is not recommended in patients in NYHA Class IV with severe symptoms refractory to pharmacological therapy
unless they are candidates for CRT, a ventricular assist device, or cardiac transplantation.

Patients should be carefully evaluated by an experienced cardiologist before generator replacement, because management goals
and the patient’s needs and clinical status may have changed.

A wearable ICD may be considered for patients with HF who are at risk of sudden cardiac death for a limited period or as a
bridge to an implanted device.

Recommendations for cardiac resynchronization therapy implantation in patients with heart failure

Recommendations

CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration =150 msec and LBBB QRS
morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT should be considered for symptomatic patients with HF in sinus rhythm with a QRS duration =150 msec and non-LBBB
QRS morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration of 130-149 msec and LBBB QRS
morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT may be considered for symptomatic patients with HF in sinus rhythm with a QRS duration of 130149 msec and non-LBBB
QRS morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT rather than RV pacing is recommended for patients with HFrEF regardless of NYHA class who have an indication for ventricular
pacing and high degree AV block in order to reduce morbidity. This includes patients with AF (see Section 10.1).

CRT should be considered for patients with LVEF <35% in NYHA Class ll-IV¢ despite OMT in order to improve symptoms and
reduce morbidity and mortality, if they are in AF and have a QRS duration 2130 msec provided a strategy to ensure bi-ventricular
capture is in place or the patient is expected to return to sinus rhythm.

Class?

lla

I1b

lla

Patients with HFrEF who have received a conventional pacemaker or an ICD and subsequently develop worsening HF despite OMT
and who have a high proportion of RV pacing may be considered for upgrade to CRT.This does not apply to patients with stable HE.

CRT is contra-indicated in patients with a QRS duration < 130 msec.

IIb

Level®
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Infarkt myokardu s elevacemi ST
Diagnoza, prognoza a terapie

@ ESC European Heart Journal (2018) 39, 119-177 ESC GUIDELINES

European Society doi:10.1093/eurheartj/ehx393
of Cardiology

2017 ESC Guidelines for the management of
acute myocardial infarction in patients
presenting with ST-segment elevation

The Task Force for the management of acute myocardial infarction

in patients presenting with ST-segment elevation of the European
Society of Cardiology (ESC)

I INTERNT KLINIKA
KARDIOLOGIE
FAKULTNI NEMOCNICE OLOMOUC



Recommendations

Class®

Level®

At presentation

Emergency echocardiography is indicated in
patients with cardiogenic shock and/or haemody-
namic instability or suspected mechanical compli-

cations without delaying angiography.?”®

Emergency echocardiography before coronary

angiography should be considered if the diagnosis

is uncertain.””>

Routine echocardiography that delays emergency

angiography is not recommended.*™

Coronary CT angiography is not recommended

During hospital stay (after primary PCI)

Routine echocardiography to assess resting LV
and RV function, detect early post-M| mechanical
complications, and exclude LV thrombus is rec-

ommended in all patients.Z%'” 7

Emergency echocardiography is indicated in hae-

modynamically unstable patients.?*

When echocardiography is suboptimal/inconclu-
sive, an alternative imaging method (CMR prefera-

bly) should be considered.

Either stress echo, CMR, SPECT, or PET may be

used to assess myocardial ischaemia and viability,

including in multivessel CAD,278-3% After discharge

In patients with pre-discharge LVEF <40%, repeat
echocardiography 6—12 weeks after M|, and after
complete revascularization and optimal medical
therapy, is recommended to assess the potential
need for primary prevention |ICD

implantation.3'2%

When echo is suboptimal or inconclusive, alterna-

tive imaging methods (CMR preferably) should be lla

considered to assess LV function.
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Recommendations

Class®

Level®

Beta-blockers

Oral treatment with beta-blockers is indicated in patients with heart failure and/or LVEF <40% unless contraindicated.>®” ¢

Intravenous beta-blockers should be considered at the time of presentation in patients undergoing primary PCl without con-

traindications, with no signs of acute heart failure, and with an SBP >120 mmHg,*1¢-3%8350:403

Routine oral treatment with beta-blockers should be considered during hospital stay and continued thereafter in all patients

. . 344354-356,404,405
without contraindications.

Intravenous beta-blockers must be avoided in patients with hypotension, acute heart failure or AV block, or severe

bradycardia.***

Lipid lowering therapies

It is recommended to start high-intensity statin therapy® as early as possible, unless contraindicated, and maintain it long-

364,366,368
term.

An LDL-C goal of <1.8 mmol/L (70 mg/dL) or a reduction of at least 50% if the baseline LDL-C is between 1.8—3.5 mmol/L

(70-135 mg/dL) is recommended.?®7-3¢%376-382

It is recommended to obtain a lipid profile in all STEMI patients as soon as possible after presentation.”#%°

In patients with LDL-C >1.8 mmol/L (->70mg/dL) despite a maximally tolerated statin dose who remain at high risk, further
therapy to reduce LDL-C should be considered.?*~%*

ACE inhibitors/ARBs

ACE inhibitors are recommended, starting within the first 24 h of STEMI in patients with evidence of heart failure LV svstolic

dysfunction, diabetes, or an anterior infarct.%®?

An ARB, preferably valsartan, is an alternative to ACE inhibitors in patients with heart failure and/or LV systolic dysfunction,

particularly those who are intolerant of ACE inhibitors.*?1%”

ACE inhibitors should be considered in all patients in the absence of contraindications.******

MRAs

MRAs are recommended in patients with an LMYEE <40% and heart failure or diabetes, who are already receiving an ACE inhib-

itor and a beta-blocker, provided there is no renal failure or hyperkalaemia.*’
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Kdy samotna echokardiografie nestaci?
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Otazky?

Nalez systolické dysfunkce je dostatecny
pro indikaci revaskularizace pri SKG
nalezu MVD.

Znalost evidence ne/viability myokardu
je dllezita pro indikaci revaskularizace
myokardu.

Pacient je indikovan k endomyokardialni
biopsii a srdecni transplantaci.

Déle neni nutné indikovat zadnou
zobrazovaci metodu, stav neni kauzalne
resitelny.
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Magneticka rezonance srdce: V projekcich na horizontalni dlouhou (A) a kratkou osu LK (B)

v sekvenci PSIR-TrueFisp 2D s pouzitim kontrastni latky (Gadovist) je patrné aneuryzmatické vyklenuti
106x68x49 mm v oblasti posterolateralni stény myokardu levé komory srdecni s patrnou dyskinézou
ztencCené stény aneuryzmatu. Dale je evidentni transmuralni postkontrastni syceni (fenomén delayed
enhancement) v celém rozsahu stény aneuryzmatu a kraniobazalné na endokardialnim povrchu

lokalizovany nasténny trombus (T).
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Rest MIBI

' SPECT myokardu:
‘ @ W A. Na tomografickych fezech v kratké (SA) a horizontalni dlouhé ose (HLA) je

zobrazen klidovy perfuzni defekt lateralné a inferolateralné na Urovni absence
vychytavani radiofarmaka (horni fadek). Na opakované studii po podani NTG se
Rest MIBI + NTG nalez prakticky neméni (dolni fadek).

Perfusion Rest MIBI Defect Blackout Map

el o

B. Kvantifikace perfuze na polarnich mapach, klidovy perfuzni defekt zaujima
22% z levé komory (horni radek). Obdobny nalez i na opakované studii po Fetien Rost MIBI + NIG b tdamtir
aplikaci nitroglycerinu (dole vlevo). Neviabilni myokard, tj. fixni perfuzni defekt r" I n
s vychytavanim pod 50% maxima, zaujima 15% z levé komory (dole uprostred a '(\&9 '%

vpravo).

Anterior Anterior C- Gated 3D SPEC-I_, \" ktel‘ém mFiika
N odpovida silueté endokardu

zastavené na konci diastoly, barevné

| : je znazornéna systolicka hybnost

Lateral septalff {-Smteria Lateral 2 el endokardu v mm. Nalez svedci pro

" § i difuzni hypokinezu levé komory

s akinézou az dyskinézou

inferolateralné.

Inferior
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1.

Odpoved.'...

Nalez systolické dysfunkce je dostatecny
pro indikaci revaskularizace pri SKG
nalezu MVD.

2. Znalost evidence ne/viability

myokardu je diilezita pro indikaci
revaskularizace myokardu.

Pacient je indikovan k endomyokardialni
biopsii a srdecni transplantaci.

Déle neni nutné indikovat zadnou
zobrazovaci metodu, stav neni kauzalne
resitelny.
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Otazky?

1. Vystacim si s echokardiografickym
odhadem EF LK.

2. Pouziju RT 3D TTE EF LK, ktera me da
jasnou odpovéd’ jak postupovat dale.

3. Indikuji CRT-D bez ohledu na vysledek
EF LK.

4. Indikuji jinou alternativni metodu EF
LK, aby primarné preventivni indikace
ICD po predchozim infarktu myokardu
byla dlsledné dokumentovana.

I. INTERNT KLINIKA
KARDIOLOGIE

OOOOOOOOOOOOOOOOOOOOOOOO




06/04/2005 11:07:47

. INTERNT KLINIKA
KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC




Otazky?

1.

Vystacim si s echokardiografickym
odhadem EF LK.

Pouziju RT 3D TTE EF LK, ktera mé da
jasnou odpovéd’ jak postupovat dale.

Indikuji CRT-D bez ohledu na vysledek
EF LK.

Indikuji jinou alternativni metodu
EF LK, aby primarneé preventivni
indikace ICD po predchozim
infarktu myokardu byla dlisledné
dokumentovana.

5. THE SATURDAY STAR ‘=%
BEN'’S PURE GO

Johnson blasts
to world record a
9 79 seconds f';

l Drug scandal shaiters Canada’s Olympic glory

Stripped of gold medal
J ohnson banned for life

Big Ben's
Lmu
in ruins
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Kdyby nebylo
EF LK, museli

, bychom ji
Zavery vytvorit..

[0 Ejekcni frakce LK je siroce pouzivany,
ale velmi problematicky parametr
systolicke funkce LK, se kterym je nutne (7
Z historickych divodii) pracovat...

0 S echokardiografii si nevystacim pokud...

1. Pozaduiji dalsi pridatnou informaci, kterou je nutné
ziskat jinou alternativni metodu (MR, CT, PET/SPECT) —
viabilita myokardu, CCTA, CCT morfologie chlopné...

2. Pacient je Spatné echokardiograficky vysetritelny a
z hlediska dalsSiho managementu je nutné presné byli jsme i pied

stanoveni EF LK. -
EF LK, budeme i
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