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Echokardiografie je jednou z nejvytéznéjsich diagnostickych zobrazovacich metod,
kterou mUze lékar v modernich podminkach emergentni/intenzivni péce vyuzit.

« Timto vySetrenim ziskané informace maji zasadni vliv na volbu dalsiho
managementu péce o nemocné s akutnim kardiovaskularnim onemocnénim.
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TTE/TEE/cévni UZ/ICE

- 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

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“
|

- Echokardiografie je jednou z nejvytéznéjsich diagnostickych
zobrazovacich metod, kterou mize lékar v modernich podminkach
emergentni/intenzivni péce vyuzit. Timto vysetrenim ziskané informace maji
zasadni vliv na volbu dalsiho managementu péce o nemocné s akutnim
kardiovaskularnim onemocnénim.

« V ramci péce o kriticky nemocné pacienty Ize pouzit echokardiografii
k méreni/monitoraci srde¢niho vydeje a ke stanoveni abnormalit srdecni
funkce a koronarni perfuze, stejné tak poskytuje anatomickou informaci o
morfologii srdce vztahujici se k zakladni diagnoze.

- Echokardiografie se stala hlavni zobrazovaci modalitou pro diagnostiku a
monitorace u ldzka pacient s akutnimi kardiovaskularnimi onemocnénimi.

« Je neinvazivni, poskytuje rychlé a presné posouzeni srdecni morfologie
a hemodynamiky v zatézovych situacich a je praktickou kontrolni
zobrazovaci metodou pfi rliznych terapeutickych vykonech.

- Bezpecnost echokardiografie umoznuje provadét vysSetreni opakované, coz je
velmi uzitecné, zvlasté pri péci o kriticky nemocné pacienty.

M. Hutyra, et al., The use of echocardiography in acute cardiovascular care. Summary of the document prepared by the Czech Society
of Cardiology, Cor et Vasa 60 (2018) e70—e88 "
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Kdy, komu a proc?
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Hospitalizace - prijet/

- dimise ...

40. den od vzniku IM

At presentation Within 48 h
Echo at rest If required for For LW function and presence of
diagnosis thrombus
Stress BCG
Stress perfusion SPECT
Stress echo
FET (rest)

MR {rest, stress,
contrast-enhanced)

Before or after discharge

For LY function, heart failure, shock, or new
MUrmUF

For ischaemia

For viability and ischaemia, infarct size
For viability and ischaemia

For viability

For LY function, infarct size, viability, and
ischaemia

Recommendations ‘ Class* [ Level

In the acute phase, when diagnosis Is uncertain, emergency echocardiography may be useful. However, f inconclusive or
unavailable and persistent doubt, emergency angiography should be considered.

All patients should have an echocardiography for assessment of infarct size and resting LV function,

If echocardiography is not feasible, MRI may be used as an alternative

For patients with multivessel disease, or in whom revascularization of other vessels is considered, stress testing or
imaging (e.g. using stress myocardial perfusion scintigraphy, stress echocardiography, positron emission tomography or
MRI) for ischaemia and viability is indicated.

Computed tomography angiography has no role in the routine management of STEMI patients.

Van de Werf F. et al. Acute Myocardial Infarction in patients presenting with ST-segment elevation. EHJ 2008;29:2909-2945
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Okolnosti ovliviujici echokardiograficke
nalezy a jejich interpretace u kriticky

nemocnx’ch Eacientﬁ

Umeéla plicni ventilace s pozitivnim pretlakem (intubace/ventilace,
rlzné ventilacni rezimy, odpojovani/odvykani od ventilatoru)

Stav intravaskularni napine

Inotropni podpora

Metabolické okolnosti

Efekt analgosedace a funkce myokardu

Hodnoty pO,/pCO,

Mimotélni podpora obehu

Mimotelni podpora respirace

R{zné Ucinky na pravé a levé srdce

Interventrikularni dependence v kontextu na respiracni podpory
Definice normalnich mezi v kritické péci

Vlylouceni vétsiny pacientl z randomizovanych/kontrolovanych studii

(’ . INTERNT KLINIKA
KARDIOLOGIE

OOOOOOOOOOOOOOOOOOOOOOOO




Jakou informaci ocekavame?

[0 Diagnostickou

Odhaleni potencialné reverzibilnich
kauzalnich pricin obéhoveé zastavy
(hypovolémie, pneumotorax, plicni
embolie, srdeCni tamponada, srdecni
infarkt a komplikace)

[0 Prognostickou
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Diagnostické aspekty
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Echokardiograficke znamky indikujic

A\'FAVE

pricinu akutniho stavu v kardiolog

(V4

_\

Systolické srdecni
selhani

(1)LVEF <45-50%

(2)LVEDD >55 mm a/nebo >32
mm/m?2

(3)LVESD >45 mm? a/nebo >25
mm/m?2

(4)LVEDV >97 ml/m?2

(5)LVESV >43 ml/m?2
(6)Abnormalni kinetika
(7)Funkéni MR a/nebo TR
(8)Vrcholova rychlost TR > 3 m/s
(9)Aortalni casové-rychlostni
integral < 152

(10) Diastolicka dysfunkce (E/A >
2 + DT < 150ms indikuji zvysené
plnici tlaky LK)P

(11) Ultrazvukové plicni komety©

Srdecni selhani se
zachovalou ejekcni
frakci levé komory

(1)LVEF > 50%

(2)LVEDV < 97 ml/m2
(3)LVESV < 43 ml/m2a

(4)E-e” > 13b

(5)Ar-A > 30ms

(6)Objem levé siné > 34 ml/m?
(7)Vrcholova rychlost TR > 3
m/s

(8)Ultrazvukové plicni komety©
+ znamky a symptomy
srde¢niho selhani

Plicni embolie

(1)Trombus v pravostrannych
srdecnich oddilech
(2)Abnormalni pohyb septa
komor

(3)Dilatace pravé sing, pravé
komory (pomér end-diastolickych
rozmérd, resp. ploch pravé a levé
komory > 0,6, resp. > 1,0
(4)Globalni hypokineza pravé
komory

(5)McConnellovo znameni
hyperkinezy hrotu pravé komoryd
(6)Lehka az tézka TR

(7)Plicni hypertenze cca 40-50
mmHg (> 60 mmHg v pripadé
preexistujici plicni hypertenze)

Tamponadae

(1)Obvykle velky perikardialni
vypotek

(2)Obraz ,swingujiciho" srdce
(3)Kolaps pravé siné (zridka
levé siné)

(4)Diastolicky kolaps volné
stény pravé komory (zfidka
levé komory)

(5)Dilatace IVC (bez kolapsu

Vv inspiriu)

(6)Narust transtrikuspid. toku a
pokles transmitralniho toku

v pribé&hu inspiria (opacny dé&j
VvV exspiriu)

(7)Redukce systolickych a
diastolickych tokl

v systémovych Zilach a narlst
revezniho toku pfi pravosinové
kontrakci béhem exspiria

a Mize byt vyrazné ovlivnéno lé¢bou vasoaktivnimi latkami.
b Mdze byt ovlivnéno aktualni napini obéhu a lécbou vasoaktivnimi latkami.
¢Neni specifické pro srde¢ni selhani, pouze odrdzi pfitomnost intersticidlniho edému.

d Specificita je vice a vice zpochybriovana

e VSechny echokardiografické znamky musi byt interpretovany v klinickém kontextu, s pfihlédnutim k vysi kardiorespiracni podpory. U nemocnych po recentni

kardiochirurgické operaci mohou tyto znamky chybét. Znamky zavislé na respiraci se chovaji opacné pfi ventilaci pozitivnim pretlakem.

LVEF: ejekcni frakce levé komory; E; maximalni rychlost Casné diastolické viny transmitralniho toku; e, maximalni rychlost ¢asné diastolické rychlosti mitralniho anulu; A.
doba trvani viny A transmitrainiho toku; Ar: doba trvani reverzniho toku pfi sifiové kontrakci v plicnich Zilach; LVEDD: end-diastolicky rozmér levé komory; LVESD: end-
systolicky rozmér levé komory; LVEDV: end-diastolicky objem levé komory; LVESD: end-systolicky objem levé komory; DT: deceleracni ¢as viny E; IVC: dolni duta Zila; TR:

trikuspidalni regurgitace.
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Srdecni selhani

10042012 08:19:11 02/12/2009 10:26:08
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Akutni aortalni regurgitace,
destrukce chlopné infekcni endokarditidou




Srdecni tamponada

[26/04/2010 17:51:14 [26/04/2010 18:11:37
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Plicni embolie

9 10:11:45
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Hypovolémie/hemoragie
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Septicky Sok (infekéni endokarditida)

LYOT Vmax
LVYOT ¥Ymean 0.64 m/s
LVYOT maxPG 3.36 mmHyg|
LVYOT meanPG 1.99 mmHg
LYOT VTI
LVOT Env.Ti
HR
LVSY Dopp
LVCO Dopp

|

1 it

AVA Vmax
AVA (VTI)
1 AV Vmax
AV Vmean
AV maxPG 132.56 mmHy|

AV meanPG 80.97 mmHyj

AV VTI
AY Env.Ti
HR
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Aortalni disekce prox.

nen aory

“leva sin
-

4
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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) .

RN VY L{-n-ty«‘“ b :;;m.
" r' ‘P’ : w '._mo

Dol duati Al IVC S
rozm¢r a stupen inspira¢niho
kolapsu predikuji tlak v pravé
sini (RAP resp. CVT):

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

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

IVC >1.7 cm s >50% kolapsem
= RAP 6-10 mmHg; <50%
kolapsem = RAP 10-15 mmHg

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

C. PR Vel.--PAPm, PAPd

L\« . A u&k Py

‘“'N’" ] W w' v ﬂw

- 40

Vrcholova systolicka rychlost
jetu trikuspidalni regurgitace

D. E/E’--PCWP

(TR) predikuje systolicky tlak

v plicnici (SAP):

Pomér vrcholové systolické rychlosti ¢asného mitralniho toku (E)/¢asna diastolicka
Em (E/Em) <8 nebo >15 ptesné predikuje PCWP <15 mmHg resp. >15 mm Hg.

Wimﬁlﬁm AnNikA
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Praktické aspekty
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CLINICAL PAPER
C.A.U.S.E.: Cardiac arrest ultra-sound exam—

A better approach to managing patients in primary

non-arrhythmogenic cardiac arrest™

Caleb Hernandez?, Klaus Shuler?, Hashibul Hannan?, Chionesu Sonyika?,

Antonios Likourezos®*, John Marshall "

Normal Heart

Hypovolemia

Right
Ventricle

Collapsed Left

Collapsed
Ventricle f

Right
Ventricle

Right
‘ Atrium

Tamponade Pulmonary Embolus

Collapsed
Left Right Collapsed Grossly
Ventricle Ventricle Left Enlarged
Right
Ventricle

Fluid Filled

Pericardium Grossly

Enlarged
Right
2 Atrium

Normal Lung =
Skin — — : = _Pari
= S — = arietal
. — < _— _—__——— pleura
Visceral — >
pleura

&
L

Comet
tailing

Pneumothorax

Sliding
sign

SKiN — — Parietal
= —— ———" pleura
Visceral —=

—

pleura

tailing

Absence
of sliding
sign

Hernandez. Resuscitation (2008) 76, 198—206
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9/06/2004 11:29:13 vstupni

Possible Echocardiographic Findings (Qualitative) Diagnoses
Wall movement Circulation present
No wall movement in asystole, pulselessness, PEA, other Proven cardiac standstill
rhythms
Limited pump function Myocardial insufficiency

Severely limited
Moderately limited

Wall motion, pulselessness, regular rhythm Pseudo-PEA
No wall motion, pulselessness, regular rhythm True PEA
Hypercontractile ventricular walls, underfilled right Hypovolemia

ventricle and atrium, hypotension, tachycardia,
“kissing” trabecular muscles

Enlarged right ventricular cavum, “D-sign” Suspected pulmonary artery embolism
Pericardial effusion (small or massive) and pericardial Pericardial effusion (small or
tamponade massive), with or without
functional relevance, tamponade
No conclusive finding No diagnosis

02/12/2009 11:09:29

Crit Care Med 2007 Vol. 35, No. 5 (Suppl.) -
[. INTERNI KLINIKA
KARDIOLOGIE

FAKULTNT NEMOCNICE OLOMOUC




CASA - Cardiac Arrest Sonographic

Assessment exam

The CASA Exam

(Cardiac Arrest Sonographic Assessment)

1. Cardiac Tamponade?

<10 seconds

l 2 min ACLS

2. Right heart strain?

<10 seconds

.

3. Cardiac activity?

2 min ACLS

<10 seconds

PNX/FAST
(As indicated)

|

Perikardialni vypotek vedouci k
srdecni tamponadée je pricinou
zastavy obéhu u 4-15% pripadd KPR.
Pacienti po evakuaci tamponady
prezivaji signifikantné vice nez
ostatni s PEA (15.4% vs. 1.3%)

Plicni embolie je pricinou zastavy
obéhu u 4-7.6% pripadt KPR.
Pacienti po Uspésném zaléceni PE
prezivaji signifikantné vice nez
ostatni s PEA (6.7% vs. 1.3%)

Pacienti s PEA a obrazem ,,stojiciho
srdce"prezivaji signifikantné ménée
nez s pseudo-PEA (0-0.6%)

American Journal of Emergency Medicine 36 (2018) 715-732

Gaspari R, et al. Emergency department point-of-care ultrasound in out-of-hospital and in-ED cardiac arrest. Resuscitation Dec 2016;109:33-9.

Breitkreutz R, et al. Focused echocardiographic evaluation in life support and peri-resuscitation of emergency patients: a prospective trial.

Tayal VS. Emergency echocardiography to detect pericardial effusion in patients in PEA and near-PEA states. Resuscitation 2003 Dec;59(3):315-8. (’ :(Ag'gfgtléélLENlKA

Resuscitation Nov 2010;81(11):1527-33.
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Podpora terapie - guiding perikardialni/pleuralni
punkce, kontrola pozice endotrachealni kanyly,
podpora kanylace centralni zily (pokud je to nutnée)
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Guiding perikardialni/pleuralni punkce

P e e

[21/05/2012 15:00:12
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Trachealni ultrasonografie

Trachealni ultrasonografie v realném case je presna metoda identifikace
spravné polohy endotrachealni kanyly béhem KPR bez nutnosti
preruseni komprese hrudniku.

Z 89 zahrnutych pacientl bylo 7 (7,8%) intubovano do jicnu.

Senzitivita, specificita, pozitivni prediktivni hodnota a negativni
prediktivni hodnota trachealni ultrasonografie byly 100% (95% interval
spolehlivosti [CI]: 94,4-100%), 85,7% (95% CI: 42,0-99,2%), 98.8% 95%
CI: 92,5-99,0%) a 100% (95% CI: 54,7-100%).

Summary of tracheal and esophageal intubation by tracheal ultrasonography. \ i . ANTERIOR

Total (n=89) Sonographer 1(n=37) Sonographer 2 (n=23) Sonographer 3 (n=29)

US tracheal US esophageal US tracheal US esophageal US tracheal US esophageal US tracheal US esophageal

Tracheal intubation, n 82 0 33 0 22 0 27 0
Esophageal intubation, n 1 6 1 3 0 1 0 2

US, ultrasound.
Test characteristics for tracheal intubation by sonographers.

Total (n=89) Sonographer 1 (n=37) Sonographer 2 (n=23) Sonographer 3 (n=29)
Sensitivity, % (95% Cl) 100.0 (94.4-100.0) 100.0 (87.0-100.0) 100.0(81.5-100.0) 100.0 (84.5-100.0)
Specificity, % (95% CI) 85.7 (42.0-99.2) 75.0(21.9-98.7) 100.0 (5.5-100.0) 100.0 (19.8-100.0)
PPV, % (95% CI) 98.8 (92.5-99.9) 97.1(82.9-99.8) 100.0 (82.5-100.0) 100.0 (84.5-100.0)
NPV, % (95% CI) 100.0 (54.7-100.0) 100.0 (31.0-100.0) 100.0 (5.5-100.0) 100.0 (19.8-100.0)

PPV, positive predictive value; NPV, negative predictive value; Cl. confidence interval.

cardiopulmonary resuscitation. Resuscitation 2017, Volume 84 , Issue 12 , 1708 - 1712 =
P i [. INTERNI KLINIKA
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A: short axis B: long axis C: oblique axis GUIDELINES AND STANDARDS

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

Anterior superior
iliac spine

\ Cephalad

\ Inguinal
=) ligament

Patient’s

right side Site of femoral venipuncture

(approximately 1 cm below
inguinal ligament and
1 ¢cm medial to femoral
arterial pulsations)

Femoral nerve
Femoral artery

Femoral vein
Sartorius

muscle )
Femoral triangle

Great saphenous

Caudad vein
Adductor longus
muscle
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Zavery
|
1. Echokardiografie umoznuje potvrdit Ci vyloucit nékteré z pricin srdecni
zastavy, které nejsou diagnostikovatelné jinou okamzité dostupnou
modalitou (hypovolémie, tamponada, plicni embolie, tézka dysfunkce levé

Ci pravé komory, infarkt myokardu a tenzni pneumotorax).

2. Echokardiografie poskytuje dilezité informace po celou dobu péce o
pacienta, bylo prokazano, Ze ziskany echokardiograficky nalez
zmeéni terapeuticky pristup u 60-80% pacientll v prednemocnicni
peci, zlepsi diagnostickou presnost a efektivitu péce na oddélenich
urgentniho prijmu.

3. Pokud je provadéna adekvatné vyskolenym lékarem, nema
periresuscitacni echokardiografie negativni vliv na kvalitu na
kardiopulmonalni resuscitace, mtize potencialné zlepsit prognoézu a
zmeénit cely nasledny management pacienta v akutni kardiologické péci.
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Vyuziti echokardiografie v akutni kardiovaskularni péci.
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