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Zobrazovaci metody srdce

Echokardiografie — TTE, TEE, ICE

LAD 100% 0% 0%
LCX 9% 62% 29%
RCA 97% 3% 0%
TOT 78% 15% 7%
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TTE/TEE/ICE a zpusoby zobrazeni

- 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
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IClinical update

Ultrasound of extravascular lung water:
a new standard for pulmonary congestion
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Available online at www.sciencedirect.com

or

ScienceDirect asa

journal homepage: www.elsevier.comlocate/crvasa

Prehledovy clanek | Review article

Vyuziti echokardiografie v akutni kardiovaskularni péci.
Souhrn dokumentu pfipraveny Ceskou kardiologickou spole¢nosti

(The use of echocardiography in acute cardiovascular care.
Summary of the document prepared by the Czech Society of Cardiology)

Martin Hutyra?, Tomas Palecek®, Milan Hromadka©

Systolické srdecni selhani

1. EFLK < 45-50 %
2. LVEDD > 55 mm a/nebo
> 32 mm/m?
3. LVESD > 45 mm? a/nebo
> 25 mm/m?
4. LVEDV > 97 ml/m?
5. LVESV > 43 ml/m?
6. Abnormalni kinetika
7. Funk¢ni MiR a/nebo TR
8. Vrcholova rychlost TR >3 m/s
9. Aortalni casové-rychlostni
integral < 15°
10. Diastolicka dysfunkce
(E/A=2+DT< 150 ms
indikuji zvySené plnici
tlaky LV)°
11. Ultrazvukové plicni komety®

Srdecni selhani se zachovanou
ejekcni frakci levé komory

1. EFLK > 50 %

2. LVEDV < 97 ml/m?

3. LVESV < 43 ml/m?

4. E-e">13°

5. Ar-A 230 ms

6. Objem levé siné > 34 ml/m?

7.Vrcholova rychlost TR > 3 m/s

8. Ultrazvukové plicni komety*
+ znamky a symptomy
srdecnfho selhani

Plicni embolie

1. Trombus v pravostrannych
srdecnich oddilech

. Abnormalni pohyb septa

komor

Dilatace pravé sing, pravé

komory (pomér end-

N

w

-diastolickych rozmér(, resp.

ploch pravé a levé komory
> 0,6, resp. > 1,0)
4. Globalni hypokineze pravé
komory
McConnellovo znameni
hyperkineze hrotu pravé
komory®
. Lehka az tézka TR
. Plicni hypertenze priblizné
40-50 mm Hg (> 60 mm Hg
v pfipadé preexistujici plicni
hypertenze)

L
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Tamponada®
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. Obvykle velky perikardialni

vypotek
Obraz ,swingujicino” srdce

. Kolaps pravé siné (zridka levé

siné)

Diastolicky kolaps volné stény
pravé komory (zfidka levé
komory)

Dilatace IVC (bez kolapsu

v inspiriu)

Narust transtrikuspidalniho
toku a pokles transmitralniho
toku v priibéhu inspiria
(opacny déj v exspiriu)

. Redukce systolickych

a diastolickych toku

v systémovych Zilach

a narust revezniho toku pfi
pravosinové kontrakci béhem
exspiria
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Co Ize ocekavat od zobrazovacich metod
v prostredi IP/ER?

v" Stanoveni diagnozy s moznosti volby
kauzalni terapie

v" Predikci kratkodobé a dlouhodobé prognozy

v" Optimalizace terapie
Hemodynamika
Zajisténi centralniho zilniho a arterialniho vstupu
Guiding punkcnich vykon( (perikard, pleura,...)
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Bolesti na hrudi

Doporuceni pro provedeni echokardiografie u nemocnych

s akutni bolesti na hrudi

Echokardiografické vysetreni je doporuceno:

1. pfi podezfeni na myokardialni ischemii, nediagnostickem
EKG a markerech myokardialni nekrozy, pokud je mozne
echokardiografické vysetfeni provést pfi trvajici bolesti na
hrudi;

2. pfi zndmém onemocnéni srdce (chlopenni vada, choroba
myokardu ¢i perikardu);

3. pfi hemodynamické nestabilité neodpovidajici na jednoducha
[é¢ebna opatreni;

4. pfi podezfeni na akutni aortalni syndrom, myokarditidu,
perikarditidu i plicni embolii.

Echokardiografické vysetreni neni doporuceno:

1. pfi zjevné nekardialni pficiné bolesti na hrudi;

2. pri trvajici bolesti na hrudi u nemocného s potvrzenou
diagnézou ischemie/infarktu myokardu.

ScienceDirect Q.

journal homepage: www.ahevier.comilocate/crvasa

Piehledovy clanek | F
Vyuziti echokardiografie v akutni kardiovaskularni pééi.
Souhrn dokumentu pfipraveny Ceskou kardiologickou spoleénosti

(The use of echocardiography in acute cardiovascular care.
Summary of the document prepared by the Czech Socety of Cardiology)

Martin Hutyra®, Tomas Palecek®, Milan Hromadka®

EXPERT CONSENSUS DOCUMENT

Third universal definition of myocardial infarction

Kristian Thygesen, Joseph S. Alpert, Allan S. Jaffe, Maarten L. Simoons,

Bernard R. Chaitman and Harvey D. White: the Writing Group on behalf of the Joint
ESCIACCFIAHA/WHF Task Force for the Universal Definition of Myocardial
Infarction
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Definition of myocardial infarction

Criteria for acute myocardial infarction

The term acute myocardial infarction (MI) should be used when there is evidence of myocardial necrosis in a clinical secting consistent with acute myocardial
ischasmia. Under these conditions any one of the following criteria meets the diagnosis for Mi:

+ Detection of a rise andlor fall of cardiac biomarker values [preferably cardiac troponin (cTn)] with at least one value above the 99 percentie upper
reference limi (URL) and with at least one of the following

+ Symptoms of ischaemia.

+ New or presumed new significant ST-segment-T wave (ST-T) changes or new left bundle branch block (LBBB).
+ Development of pathological Q waves in the ECG.

# IMaging evidence oF New I0sS OT VIaDIe MYOCAraium or New regional wail Motion apnormality.

. oran ¥y TArOMBUS Dy angiography of aUTopsy.
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Dusnost a
obehova nestabilita

Doporuceni pro provedeni echokardiografie u pacienti
prezentujicich se Sokem

Echokardiografické vysetreni je doporuceno:

1. Pro diferencidlni diagnostiku priciny hypotenze nebo
Soku detekci srdecnich nebo nekardialnich pficin obéhové
nestability.

2.V ramci rozlideni raznych srdecnich pficin kardiogenniho Soku
a podpory lécebnych postupt véetné chirurgické intervence.

Available online at www.sciencedirect.com

. - or
ScienceDirect Vasa

journal homepage: www.elsevier.comlocate/crvasa

Vyuziti echokardiografie v akutni kardiovaskularni péci.
Souhrn dokumentu pfipraveny Ceskou kardiologickou spole¢nosti

(The use of echocardiography in acute cardiovascular care.
Summary of the document prepared by the Czech Society of Cardiology)

Martin Hutyra?, Tomas Palecek®, Milan Hromadka©

Prakticky pfistup k hodnoceni diastolické dysfunkce levé komory
pomoci echokardiografie

Septalnf e’

/ Lateralni e’ —
Objem LA Septalnie' <8

Doporuceni pro provedeni echokardiografie u nemocnych

s akutni dusnosti

Echokardiografické vysetieni je doporuceno:

1. pro odliseni kardialni vs. nekardialni etiologie dusnosti
u nemocnych s nejednoznacnymi klinickymi a laboratornimi
nalezy;

2. pro zhodnoceni velikosti a funkce levé komory u nemocnych
se suspektni klinickou diagnézou srdecniho selhani;

3. pfi urovani priciny selhani odpojeni od umélé plicni ventilace.

Echokardiografické vysetreni neni doporuceno:
1. pfi zjevné nekardidlni pficiné dudnosti.

Septélnie’ =8 Laterdlni e’ < 10
> ' | i
Lateralni e’ > 10 Objem LA > 34 ml/m

Objem LA < 34 ml/m? I

Y v ¥
Y E/A<0,8 E/A 0,8-1,5 E/AZ>2
Septalnie’' > 8 DT > 200 ms DT 160-200 ms DT < 160 ms
Lateralni e’ > 10 Primérné E/e’ <8 | | Prumérné E/e’ 9-12 | | Primérné E/e’ > 13
Objem LA 2 34 mi/m? Ar-A <0ms Ar-A >30ms Ar-Az30ms
Val AE/A < 0,5 Val AE/A 20,5 Val AE/A 20,5
\d Y A

Normalni Normalni diastolicka funkce ‘ 1. stupen H 2. stupen || 3. stupen ‘

diastolicka Atletické srdce
funkce Perikardialni konstrikce
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In-hospital mortality (%)
0% 20% 40% 60% 80%

J 1 1 1 ]

Total

ADHF
Hypertensive AHF
Pulmonary oedema
Cardiogenic shock 62.7% ¥ ¥

High output failure

Right heart failure

Congestive Heart Disease

Temporal trends in clinical characteristics, treatments,
and outcomes for heart failure hospitalizations,

2002 to 2004: findings from Acute Decompensated
Heart Failure National Registry (ADHERE)

»w, MD,* J. Thomas Heywood, MD,” Paul A. Heil
). for the ADHERE Scientific Advisory Commit
CA; and Dallas, TX

reich, MD, MS,* Margarita Lopatin, MS,” and
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Spinar et al. Critical Care 2011 15:R291 doi:10.1186/cc10584
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Akutni myokarditida

LVOT Vmax

LYOT ¥Ymean 0.30 m/s
LYOT maxPG 1.07 mmHg|
LVOT meanPG 0.48 mmHg|
LYOT VTI

LYOT Env.Ti

HR

LVSV Dopp

LVYCO Dopp
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Akutni aortalni regurgitace,
destrukce chlopné infekcni endokarditidou




Akutni ischemicka mitralni reg.
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Akutni srdecni tamponada, ruptura stény LK

28/04/2010 17:51:14
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Ruptura papilarniho svalu

02/12/2009 10:43:20 02/12/2009 11:09:50

02/12/2009 10:26:08 02/12/2009 11:09:29
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Ruptura komorového septa
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LYOT Vmax
LVYOT ¥Ymean
LYOT maxPG 3.36 mmHg
LVYOT meanPG 1.99 mmHg
LYOT VTI
LVOT Env.Ti
HR
LVSY Dopp
LVCO Dopp
i

' | ".lm

AVA Vmax
AVA (VTI)
1 AV ¥Vmax
AV Vmean
AY maxPG 132.56 mmHy

AV meanPG 80.97 mmHyj

AV VTI
AY Env.Ti
HR

62-lety muz RLP privezen pro srdecni selhani
TTE s nalezem tézké aortalni stendzy, pro rozvoj teplot, laboratorniho obrazu sepse a postupné vznikajiciciho septického Soku (nadnormalni

srdecni vyydej) dopIinéno TEE s nalezem velkého paravalvularniho abscesu

Indikace k akutni nahradé aortalni chlopné, v pooperacni mobdobi rozvoj refrakterniho septického Soku

-
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PROGNOZA
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Prognoza STEMI s mechanickou komplikaci

No Mechanical Complications Cardiac FWR Acute MR VSR

(n = 5,693) (n = 30) (n = 15) (n = 10)
Primary angioplasty 5,331 (94%) 25 (83%) 12 (80%) 8 (80%)
[n-hospital survival 5,545 (97%) 13% (43%) 11%# (73%) 6% (60%)
Further procedure 691 (12%) 13% (43%) 7% (47%) 3% (50%)
30-d survival 5,491 (96%) 11 (37%) 11%# (73%) 2% (20%)
90-d survival 5,438 (96%) 11% (37%) 11%# (73%) 2% (20%)
Patients with cardiogenic shock/heart failure 427 8 11 6
30-d survival 324 (76%) 5 (63%) 7 (64%) 1% (17%)
90-d survival 305 (71%) 5 (63%) 7 (64%) 1% (17%)

— — — —
—— ——————— —— — — —— —— —— — — ——

No mechanical complication

0.8 4

m 7
E 1 Nissimrmsrsmmim s srmans s sn s trerass 3%
% Acute mitral regurgitation
o,
od 5 52 of 5,745 pts 15 (0,26%)
@ (0.51%)
g 23,5 h after symptoms onset
04 Any mechanical complication :E .................................... r\:"_’?_q'_f'
g_ Free wall rupture
0 30 (0.62%) 500,
0.2 o Ventricular septal rupture
10 (0,17%)
0 | o " 1] £ . . ol . . )
0 30 60 %0 Days post-complication or post-randomization

French et. al., Am J Cardiol 2010
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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.: STEMI 29%/NSTEMI 49%/NAP 22% Comparison of Prognostic Value of Echocardiacgraphic Risk Score

. Vs 1 With the Thrombolysis In Myocardial Infarction (TIMI) and
TTE: 1.-12. hod. od prl-]etl Global Registry In Acute Coronary Events (GRACE) Risk Scores
Parametry: EF LK, TAPSE, ULC in Acute Coronary Syndrome
EP: MCE Gigliola Bedetti, MD**, Luna Gargani, MD", Rosa Sicari, MD. PhD",

Maria Luisa Gianfaldoni, MD¢, Sabrina Molinaro, BSc®, and Eugenio Picano, MD, PhD"

FU: median 5 mésicl

Univariacni a multivariacni
V 4 . = V 4 - O
analyza rizikovych prediktoru

Variable HR (95% CI) p Value HR (95% CI) p Value |
Men* 0.8 (0.5-1.2) 0.214

New York Heart Association class on admission’ 1.7(1.4-1.9) <0.0001

Canadian Cardiovascular Society angina class in previous 6 weeks’ 0.964 (0.853-1.1) 0.558

Previous heart failure* 1.78 (0.9-3.5) 0.099

Peripheral arterial disease™ 1.0 (0.57-1.76) 0.992

Hemoglobin (g/dl)’ 0.8 (0.7-0.8) <0.0001 0.87 (0.79-0.95) 0.003
Glucose (mg/dl)’ 1.0 (1.0-1.0) <0.0001

Global Registry in Acute Coronary Events® 2.84 (1.97-4.09) <0.0001 1.59 (1.07-2.36) 0.023
Thrombolysis In Myocardial Infarction” 1.99 (1.54-2.59) <0.0001 -
Echocardiographic score* 3.15(2.45-4.04) <0.0001 2.55(1.91-3.40) <0.0001

Bedetti G et al. 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. Am J Cardiol 2010;106:1709 -1716 -
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Circulation =9

Learn and Live.. [(
E AMERICAN HEART ASSOCIATION ’ 3 |

Circulation 2008:117:2

o - PROSPECT zavéry:

0 e .. Interindividualni variabilita
: | merenl ESV (CV 14.5%) a EF LK
. - primérna EF LK 23.6+7%, corlab
o 0 o 29.3+10%)

LV ejection fraction (%)

Log (relative hazard of death or HF)
|
|
|

— ».  20% zarazenych pacientd melo EF
7 n=1560 ﬁ:dgzgn? — LK>350/ (4]

Fatal M|

' Elswoke o .. 1/3 vysetrem neadekvatm kvalita
LD a0 zobrazeni pro mereni ESV

.+ Zadnéa QC z centraini laboratore

_ o n=tsmp =600 . 3 typy pristroji: 37% GE, 50%
1 Philips, 12% Siemens

TTTTTTTTT

; .. 40%: staré pristroje

104 INENENERE}

Annualized Incigence (%)

04
EF <22%  EF 23-32% EF 33-42% EF 43-52%  EF >52%

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

' I INTERNT KLINIKA
Solomon SD et al. Influence of Ejection Fraction on Cardiovascular Outcomes in a Broad Spectrum of Heart Failure Patients Circ 2005; 112; 3738-44 ( KARDIOLOGIE

Chung, E. S. et al. Circulation 2008;117:2608-2616 / FAKULTNT NEMOCNICE OLOMOUC




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
304 30 4
20 | . 2 N
e L7y o . L *
S 10 P L . ¢ * wqp
i Yo + " * 3 Y
. . doe fte ) - * Pttt dantds
% o ot i : + 4 ": +
104 * L 104
LE)L 1 F— ¥ o
20 MR 20
304 d .30 4 .
.40 + -40 . . .
o 10 2 % 4 s 6 70 &0 o 1w 2 @ 4 s e 70 @
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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Dg.: 1. NSTE-ACS

TTE: béhem hospitalizace pro ACS
Parametry: MiR

EP: mortalita

FU: primér 14£6 m

No MR MR P-values|
n(%) 174 (58) 126 (42) ;
Mean age (years) 63.9 + 14 71.3 +£+11  <0.001 |
Male, n (%) 127 (73) 88 (70) 0.6 |
Hypertension, n (%) 107 (61.5) 91 (72.2) 0.06 |
DM, n (%) 42 (24.1)  49(38.9)  0.006 |
DM on insulin 18 (10.3) 17 (13.5) 0.4 |
. treatment, n (%)
Dyslipidaemia, n (%) 63 (36.2) 49 (38.9) 0.6
Smoking, n (%) 100 (57.5) 61 (48.4) 0.1
AF, n (%) 35 (20.1) 29 (23) 0.54 |
Renal insufficiency, n (%) 12 (7) 23 (18.3) 0.002 |
Previous diagnosis 22 (12.6) 22 (17.5) 0.2 |
of CAD (%)
Previous coronary 23 (13.2) 26 (20.6) 0.09
: revascularization (%)
Non-permanent 39 (22.4) 24 (19) 0.5
ST-segment elevation
during acute phase (%)
Q—wave development 19 (11) 17 (13.5) 0.5
during or immediately
. after acute phase (%)
Myocardial markers
. Peak CK 582.2 + 659 691.4 + 772 0.24
Peak troponin | 16.2 + 23 20 + 24 0.18

doi:10.1093/eurheartj/ehl287
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European Heart Journal (2006) 27, 2655-2660

Clinical research
Coronary heart disease

Prognostic significance of functional mitral
regurgitation after a first non-ST-segment elevation
acute coronary syndrome

Leopoldo Perez de Isla, Jose Zamorano®, Maribel Quezada, Carlos Almeria, José Luis Rodrigo,
Viviana Serra, Juan Carlos Garcia Rubira, Antonio Fernandez Ortiz, and Carlos Macaya

1.0 E
| ;:":1-3 MR=0
| MR=1
T 0o
3IZ B
> -
5
| tn 0-8 MR=3
) s + +
- MR=2 |
16 0.7 No MR MR P-values
= ‘ In-hospital cardiac 7 (4) 14 (11.1) 0.018
: E death (%)
f : NoMR MR I-lI MR III-IV  P-values| |
U 0.6 In-hospital cardiac 7 (4) 10 (9.6) 4 (18.2) 0.02
} death (%)
0.5 MR=4
| | | I | | |
0 200 400 600 800 1000 1200

Follow-up to death (days)

De Isla LP et al. Prognostic significance of functional mitral regurgitation after a first non-ST-segment elevation acute coronary syndrome.

European Heart Journal (2006) 27, 2655-2660
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H Di
Dg.: AIM bez AF

TTE: hospitalizace Independent Prognostic Importance of a Restrictive Left

Parametry: restriktivni pineni LK Ventricular Filling Pattern After Myocardial Infarction
EP: mortalita An Individual Patient Meta-Analysis: Meta-Analysis Research Group in
FU: ? Echocardiography Acute Myocardial Infarction

Meta-Analysis Research Group in Echocardiography (MeRGE) AMI Collaborators*

Nonrestrictive Restrictive
Characteristic (n=2726) (n=670) P

Age, ¥y 64.2 (12.0) 63.2 (13.3) 0.09
Risk factors, n (%)

Male gender 2010 (74) 502 (75) 0.51
Current smoker 609 (47) 134 (50) 0.26
PW-Doppler : (n=1574)

Normal Grade1 Grade2 Grade3

Hypertension (n=2177) 610 (34) 147 (36) 0.43
DT 140-240 ms DT>240ms DT 140-240 ms DF S0 Diabetes (n=1946) 265 (17) 84 (24) 0.002
E/A07515  EA<0.75 EA07515 EASES Prior AMI (n=2384) 313 (16) 84 (20) 0.06
Hyperlipidemia (n=1299) 179.(17) 50 (22) 0.04
Anterior AMI (n=2442) 938 (47) 275 (62) <0.0001
Killip class (n=1746), %
| 984 (70) 133 (39)
Color M-mode I 326 (23) 124 (37) <0.0001
v 99 (7) 80 (24)
LV ejection fraction, % 47 (10) 40 (11) <0.0001
LV ESVi (n=1575), mL/m? 35 (15) 46 (19) <0.0001
LV end-diastolic volume 66 (21) 76 (24) <20.0001

index (n=1575), mL/m?

E deceleration time, ms 203 (52) 120 (16) <20.0001
Tissue Doppler W\f WV- F™A~ o raio =331 103(044)  1.71(095  <0.0001

Length of follow-up, 1060 1072
Ele <15 Ele <15 Ele 215 Ele’ >15 median, d
Deaths, n (%) 307 (11.3) 192 (28.7) <0.0001

Filling Pattern After Myocardial Infarction An Individual Patient Meta-Analysis: Meta-Analysis Research Group in Echocardiography Acute Myocardial
Infarction. Circulation. 2008;117:2591-2598
Moeller JE et al. Prognostic Importance of Diastolic Function and Filling Pressure in Patients With Acute MI. Circulation 2006;114;438-444
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Coronary Heart Disease
Dg.: AIM bez AF

TTE: hospitalizace Independent Prognostic Importance of a Restrictive Left
Parametry: restriktivni pinéni LK Ventricular Filling Pattern After Myocardial Infarction

. . An Individual Patient Meta-Analysis: Meta-Analysis Research Group in
EP: mortalita Echocardiography Acute Myocardial Infarction

L
FU' - Meta-Analysis Research Group in Echocardiography (MeRGE) AMI Collaborators*

Restriktivni plnéni LK u pacient(i po AIM je nezavisly prognosticky parametr bez ohledu na EF, volumy LK a klinické znamky srdecniho selhani.
EF <39% EF =39-47%

-~ . . T
e ———————— non-Restrictive Filling 10 _
i 2 2 ittt SO non-Restrictive Filling
T —————— 084N\, T
o 8 Restrictive Filling Restrictive Filling
) Restrictive Filling £ g0
= 3
Univariate Hazard Ratio (95% CI) b 0 o
— End-systolic volume index: 0.2 0.2
g 0_6 < median (35 mi/m? | F——]  2.48(1.50, 4.09) - log rank p <0.0001 - log rank =002
.E e B % 365 P ) W 365 730 1095 1460
p= | Killip Class: Numbor at risk. F OlOW-up (days) Nomber atrisx. FONIOW-UP (days)
m 0.44 | —a— 2.28 (1.45, 3.59) non-RFP 430 467 456 456 non-RFP 632 617 609 600
RFP 219 203 195 192 RFP 142 138 129 126
n —a— 2.03 (1.41, 2.93)
Quartile 3 Quartile 4
2.37 (1.62, 3.47)
0.2 Moely § Y EF =47 -53% EF >53%
-
T T T 1 L non-Restrictive Filling
05 1 2 + s 1 000 T T ey T e
Hazard Ratio (all-cause mortality) 0.8+ Restrictive Filling 0.8+ Restrictive Filling
Restrictive versus non-restrictive filling
0.0 g 0.6 g 0.6
0 1 2 3 4 @ 0.4+ @ 0.4+
Follow-up (years) 0] 0]
: log rank p = 0.01 log rank p <0.0001
Number at risk: .
0.0 T T T T 0.0 T T T T
0 365 730 1095 1460 0 365 730 1095 1460
non'RFP 2547 2483 2438 241 9 SRR Follow-up (days) Number at risk: Follow-up (days)
RFP 540 51 1 486 478 non-RFP 685 672 659 655 non-RFP 740 727 714 708
RFP 12 109 104 104 RFP 67 61 58 56
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, Noninvasive assessment of left ventricular filling
Dg.: nese'?ktovana populace AIM pressure after acute myocardial infarction:

TTE: median 1d od IM A prospective study of the relative prognostic utility of
Parametry: E/Em + ... clinical assessment, echocardiography, and B-type

EP: mortalita, reIM, HF natriuretic peptide

Kirsten Kruszewski, MBChB, " Anne E. Scott, MBChB," Justin L. Barclay, MBChB," Gary R. Small, MBBCh, PhD,"

4
u Bernard L. Croal, MBChB, MD," Jacob E. Meller, MD, DMSc, Jac K. Oh, MD, and
FU: median 2,9r Jae <)

Graham S. Hillis, MBChB, PhD" Aberdeen, United Kingdom; Copenhbagen, Denmark; and Rochester, MN

] | NT-proBNP nad medianem (151 pg/mL)

A 10
Model X2 E/e’ <15,n=123
120 4
0.8
g
100 4 P =L Tl —— N L. R ans
064 @2 32«02 T e | DU
"":: E/e’ >15,n=70
H()_ E Je >, n=
=
“ 04
Characteristic HR (95% Cl) P value
()0 ] Age,
Killip,
CXR v Age (per y) 1.06(103109) <001
2 024 BNP per 50 pg/ml) 1.04(1.01-1.06) 002
404 LV ejection fraction (per 1% increase)  0.96 (0.94-0.99) 007
Radiological evidence of heart failure  2.33 (1.28-4.24) 006
N 0.0 Log-rank statistic 16.8, P <.001
20+ . . : : . ;
0 250 500 750 1000 1250
0- Duration of follow-up (days)
B NT-proBNP ve 4. kvartilu (>286 pg/mL)
IRY
Model X* !
3 E/e’ <15,n=49
2504 P <.001 3
0.8
2001
P <.001 - 0.6
I
1504 P<.001 " 2
J ge, c -
Killip 0:4 Ele’ >15,n = 46
P <.001 CXR Characteristic OR (95% Cl)  Pvalue
4 BNP (per 50 pg/ml) 1.10(1.04-1.16) 001
100 0.2 | Radiological evidence of heart failure ~ 3.37 (1.56-7.25) 002
Age (per y] 1.06(1.02-1.10) 004
Age, E/€'secnl (per unit increase) 1.06(1.01-1.12) 02
504 Killip 0,04 Logrank statistic 14.6, P < 001
T T T T T T
0 250 500 750 1000 1250
04

Duration of follow-up (days)

Kruszewski K. et al. Noninvasive assessment of left ventricular filling pressure after acute myocardial infarction: A prospective study of the relative

prognostic utility of clinical assessment, echocardiography, and B-type natriuretic peptide. Am Heart J 2010;159:47-54. I INTERNT KLINIKA
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Dg.: AIM Prognostic Value of Right Ventricular Function in Patients
TTE: do 2d od AIM/PCI After Acute Myocardial Infarction Treated With Primary

Parametry: RVFAC, TAPSE, RV strain Percutaneous Coronary Intervention
EP: morta“ta a rehosp|ta||zace pro HF M. Louisa Antoni, MD: Roderick W.C. Scherptong, MD; Jael Z. Atary, MD: Eric Boersma, PhD;

Eduard R. Holman, MD, PhD: Ernst E. van der Wall, MD, PhD:

FU: 24mc Martin J. Schalij, MD, PhD: Jeroen J. Bax, MD. PhD
| -
A F 409 Log-rank P=0.01
&
£ RVFAC <32%
g
g 204
100 = @ RVFAG 232%
E 104
3
=
@ o 0 T T T 1
e 75 12 24 36 a8
g - Follow-up (menths)
=p Patients atrisk 599 498 236 163 32
w0 ~
— B £ 597 Log-rank P <0.001
= 5= . TAPSE <1.5 cm
L& ] E’n 404
r— g
e 30
= 2
S 20
L 254 E
N 2™ TAPSE 215 om
S o ' r r T
0 12 24 3 48
(- Follow-up (months)
Clinieal  Infaret LV function RVFAC RV sirain Poentatriskc 891 M ms o w @
Cc £ %7 Log-rank P <0.001
&
8 304
[
8 RV strain <-22.1%
g 204
2
w104
F] RV strain 2-22.1%
E
= N
U L) ¥ L L
12 24 36 48
Follow-up (months)
Pationts atrisk 520 441 194 128 15
Antoni ML. et al. Prognostic Value of Right Ventricular Function in Patients After Acute Myocardial Infarction Treated With Primary
Percutaneous Coronary Intervention. Circ Cardiovasc Imaging. 2010;3:264-271.) -
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Akutni koronarni syndromy

PFizniva prognéza Spatna prognéza

EF LK > 50% Mechanicka komplikace IM

ULC <5 EF LK < 30%

Bez mitralni regurgitace WMSI>15 e R e
Normalni typ plnéni LK ULC > 30

E/Em < 15 CSI > 1,68

Bez fibrilace sini Mitralni regurgitace > III, IV

RVFAC > 32% Restriktivni typ pInéni LK, E/Em > 15

RV globalni long. S < -22,1% Fibrilace sini

TAPSE > 20 mm Long. glob. S STE > -15,1

Long. glob. SR STE > -1,06

! long. glob. S STE 3. den hosp. > 10%
RVFAC < 32%

RV globalni long. S > -22,1%

TAPSE < 10 mm

Mechanicka asynchronie LK VVI
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TTE/TEE — neinvazivni hemodynamicky monitor

2110972005

Hemodynamicka monitorace pomoci Swan-Ganzova katetru
neni spojena se zlepSenim progndzy. Invazivni vySetreni -
komplikace.

Nahrada rutinné provadéné pravostranné srdecni katetrizace
— (PiCCO, LiDCO) nebo neinvazivni echokardiografickeé
pristupy.

Pomér E/Em - presny prediktor PCWP (korelace s PCWP
r=0,833; p<0,0001).

Cut-off hodnota E/Em>14 v predikci PCWP>15 mmHg -
senzitivita 93,3%, specificita 90,9%, pozitivni prediktivni
hodnota 93%, negativni prediktivni hodnota 90,9%.*

—

Cor Vasa 2006,48(5):180-185

Hutyra M, Skala T, Ostfansky et al. Predikce plnicich tlak{ levé komory srdecni pomoci tkarové dopplerovské echokardiografie v intenzivni péci. ~
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Maximalni gradient regurgitace na pulmonalni chlopni (PR) predikuje
stiedni tlak v plicnici (MAP) . ndiastolicky
gradient pulmonalni regurgitace predikuje diastolicky tlak v plicnici
(DAP)..

Y RTINSy LT e

Do A ek
rozmer a stupeil inspira¢niho
kolapsu predikuji tlak v pravé
sini (RAP resp. CVT):

IVC <1.2 cm a kolaps 100% =
RAP 0 mmHg

C. PR Vel.--PAPm, PAPd

IVC 1.2-1.7 cm s >50%
kolapsem = RAP 0-5 mmHg

Aw- - J:?m Amm

IVC >1.7 cm s >50% kolapsem W W ’"ﬂ

= RAP 6-10 mmHg; <50%
kolapsem = RAP 10-15 mmHg

IVC >1.7 cm s 0% kolapsem =
RAP >15 mmHg

Vrcholova systolicka rychlost
jetu trikuspidalni regurgitace : 2

(TR) predikuje systolicky tlak L

v plicnici (SAP): Pomeér vrcholové systolické rychlosti ¢asného mitralniho toku (E)/Casna diastolicka

D. E/E’--PCWP

Em (E/Em) <8 nebo >15 ptesn¢ predikuje PCWP <15 mmHg resp. >15 mm Hg.

Wimﬁlﬁm AnNIRA
) KARDIOLOG IE
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Podeora kanzlac”:nl'ch vx' konUl

Out-of-plane view of the needle

In-plane view of the needle (short axis of the vessel)

(long axis of the vessel)

Kumar A. et al. Ultrasound guided vascular access: efficacy and safety. Best Practice &amp; Research Clinical Anaesthesiology Volume 23, Issue 3

2009 299 - 311, http://dx.doi.org/10.1016/j.bpa.2009.02. "
009 299 - 311, http://dx.doi.org/10.1016/j.bpa.2009.02.006 | INTERNT KLINIKA
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A: short axis B: long axis C: oblique axis GUIDELINES AND STANDARDS

ELae e LEeETER] Guidelines for Performing Ultrasound Guided Vascular

Cannulation: Recommendations of the American

Society of Echocardiography and the Society of
Cardiovascular Anesthesiologists

Christopher A. Troianos, MD, Gregg S. Hartman, MD, Kathryn E. Glas, MD, MBA, FASE,
Nikolaos J. Skubas, MD, FASE, Robert T. Eberhardt, MD, Jennifer D. Walker, MD, and
Scott T. Reeves, MD, MBA, FASE, for the Councils on Intraoperative Echocardiography and Vascular Ultrasound
of the American Society of Echocardiography, Pittsbuigh, Pennsylvania; Lebanon, New Hampshire;
Atlanta, Georgin; New York, New York; Boston, Massachusetts; and Charleston, South Caroling

(J Am Soc Echocardiogr 2011;24:1291-318.)

Keywords: Anatomy, Artery, Cannulation, Femoral, Guidelines, Internal jugular, Pediatric, Peripheral,
Subclavian, Ultrasound, Vascular, Venous
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iliac spine
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=) ligament

Patient’s

right side Site of femoral venipuncture
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inguinal ligament and
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arterial pulsations)
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Femoral artery
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Co Ize ocekavat od zobrazovacich metod
v prostredi IP/ER?

v" Stanoveni diagnozy s moznosti volby
kauzalni terapie

v" Predikci kratkodobé a dlouhodobé prognozy

v" Optimalizace terapie
Hemodynamika
Zajisténi centralniho zilniho a arterialniho vstupu
Guiding punkcnich vykon( (perikard, pleura,...)
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Co bych meéel umét 24/7?

v" Pri stanoveni diagnozy ziskat kategoricky
nalez pomoci (zpravidla) 2D zobrazeni.

v" Pro predikci prognozy je kompetentné
zhodnotit kvantitativni parametry jednotlivych
zobrazovacich modalit.

v" Pro optimalizaci terapie (zpravidla v ramci
guidingu kanylaci a punkci) s podporou UZ si
vzpomenout na uzitecnost této metody.
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European Heart Journal — Cardiovascular Imaging (2015) 16, 119-146
EUROPEAN doi:10.1093/ehjcifjeu210
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The use of echocardiography in acute
cardiovascular care: Recommendations of the

GUIDELINES AND STANDARDS

Guidelines for Performing Ultrasound Guided Vascular
Cannulation: Recommendations of the American
Society of Echocardiography and the Society of

N Cardiovascular Anesthesiologists
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Vyuziti echokardiografie v akutni kardiovaskularni péci.
Souhrn dokumentu pripraveny Ceskou kardiologickou spole¢nosti

(The use of echocardiography in acute cardiovascular care.
Summary of the document prepared by the Czech Society of Cardiology)
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Clinical update

Ultrasound of extravascular lung water:
a new standard for pulmonary congestion
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