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e Stanoveni diagnozy s moznosti volby kauzalni terapie
* Predikce kratkodobé i dlouhodobé prognédzy

* Optimalizace terapie
* Hemodynamika
e Zajisténi invazivnich vstupu (Zilni, arteridlni...)
e Guiding punkcnich vykonu (perikard, pleura...)

Lékarska fakulta o
Univerzity Palackého I. INTERNI KLIN |!<A
KARDIOLOGICKA

v Olomouci

FAKULTNT NEMOCNICE OLOMOUC

. UY

AAAAAAAAAAAAAAAAAAAAAAA



Cor et Vasa

Available online at www.sciencedirect.com

ScienceDirect c‘?/;sa

journal homepage: www.elsevier.com/locate/crvasa

ELSEVIER =

Prehledovy c¢lanek | Review article

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)

Martin Hutyra?, Tomas Palecek®, Milan Hromadka“

2[. interni klinika - kardiologicka, Lékarska fakulta Univerzity Palackého a Fakultni nemocnice Olomouc, Olomouc,
Ceska republika

b}i. interni klinika kardiologie a angiologie, 1. Iékarska fakulta Univerzity Karlovy a V§eobecna fakultni nemocnice, Praha,
Ceska republika

“Kardiologické oddéleni, Centrum vysoce specializované komplexni kardiovaskuldrni péce, Fakultni nemocnice Plzen
a Lékarska fakulta v Plzni, Univerzita Karlova, Ceska republika
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http://www.cardiovascularultrasound.com/content/9/1/11/figure/F3
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Komplexni US vysSetfeni v akutni mediciné

ICP Accessment
‘Optic sheath diameter

Cardiac Evaluation

*R/L ventricular function
+Pericardial effusion

‘Severe Valvular abnormalities

Endotracheal Tube Placement

Pulmonary Evaluation
‘Pneumothroax
‘Pleural effusion
‘Severe alveolar

interstitial disease
Abdominal Evaluation
‘Evaluate free fluid in

Hemodynamics
IVC collapsibility
LV end diastolic area

‘Respiratory variation on
Doppler Flow across LVOT/
peripheral arteries

interperitoneal space
via 3 windows

- Assess gastric cnnten
and volume

|a. _ Vascular Access

‘Demonstrate image
acquisition of peripheral
veins/arteries




LETTER

Diagnostic capability of a @
next-generation, ultra-miniaturized ultrasound
system in patients with cardiopulmonary
compromise assessed using basic critical care
echocardiography

Marine Goudelin'2, Bruno Evrard'?, Francois Dalmay®, Ana Hernandez Padilla'# Céline Gonzalez'?,

Thomas Lafon®**, Thomas Daix'#, Anne-Laure Fedou', Bruno Frangois'** and Philippe Vignon'*#"

Table 1 Binary clinical questions addressed using the full-feature imaging system (C x 50) and the ultra-miniaturized system (Lumify)

LW systolic dysfunction® 50 0/0 ] 2 0904007 (083-097)
LV contraction heterogene it},'h 32 0/0 0 1 0984002 (093-10)
LV dilatation® 18 212 3 & 067 £0.10[048-087)
RV dilatation® 77 715 1 3 0884006 (0.76-099)
RV systolic dysfunction® 7 7/5 1 1 0854011 (064-10)
Pericardial effusion 5 0/0 0 0 10000-10)
Tamponade 4 0/0 0 1] 100010
IVC dilatation® 23 10/9 5 3 077 £008 (062-082)
WC inspiratory collapse (spon- 12 4/4 0 0 104+0001.0-1.0)
taneous breathing)?
Massive acute valvular 5 00 0 0 1.04£0001.0-1.00

requrgitation”

LV left ventricle. RV riaht ventricle. IVC inferior vena cava

PHILIPS

This is the first study validating a next-generation
UmUS for the basic hemodynamic assessment of ICU
patients with cardiopulmonary compromise. Accord-
ingly, this novel device may be used alternatively to a full-
feature system to perform basic CCE, with unparalleled
ease of use and portability.

I. INTERNT KLINIKA
KARDIOLOGICKA

FAKULTNT NEMOCNICE OLOMOUC

Intensive Care Med (2018) 44:1579—-1581 CQ Lékarska fakulta
W v Univerzity Palackého

KOMPLEXNI .
KARDIOVASKULARNI CENTRUM v Olomouci

FAKULTMI NEMOCNICE GLOMOUC




&

UZ v akutni péci - klinické situace

* SrdecCni zastava
e Akutni bolest na hrudi

Akutni koronarni syndromy

Myokarditida

Stresova kardiomyopatie

Akutni aortalni syndromy — disekce aorty
Perikarditida

e Akutni dusnost

Srdecni selhani

Plicni embolie
Pneumotorax

Interakce srdce-plice, UPV

 Hemodynamicka nestabilita a Sok

* Noveé vznikly srdecni Selest

* Poranénisrdce a aorty

* Komplikace intervencnich vykon(




8:30-10:00
8:30 1.
8:45 2.
9:00 3.
9:15 4.
9:30 5.

Ultrazvuk a dalsi zobrazovaci metody
v intenzivni péci
Predsedajici: M. Hutyra, V. Pechman (Olomouc, Plzer)

DIAGNOSTIKA AKUTNICH STAVU
1. Precek (Olomouc)

POSOUZENI HEMODYNAMIKY
V. Pechman (Plzefi)

VYSETRENI PLIC
M. Hromédka (Plzefi)

VYSETRENI A KANYLACE CEV
J. Ulman (Praha)

AKUTNI CT, MR, PET (U KOHO A KDY)
M. Hutyra (Olomouc)

Diskuze




Obehova
zastava

Ceska asociace
akutni kardiologie




* vizualizace myokardialni aktivity
* pritomnost myokardialni aktivity béhem KPR (organizovand, neorganizovana)
* asystolie: 10-35 %; PEA: 30-65 %

* jespojena s vyssSi Sanci na ROSC, prijeti do nemocnice i propusténi z hospitalizace a priznivy
neurologicky vysledek

svVv/s

* absence detekovatelné myokardialni aktivity - nizsi Sance na ROSC a celkové preziti

* PEA/pseudo-PEA/asystolie/VF

» detekce ROSC (zobrazeni myokardu, hemodynamika, vizualizace pulzace tepen)

Avila-Reyes et al. The Ultrasound Journal (2021) 13:46 c? Lékaiska fakulta -
Gaspari R et al. Resuscitation 2016 Univerzity Palackého [. INTERNI KLINIKA
KOMPLEXNI KARDIOLOGICKA

KARDIOVASKULARNI CENTRUM FAKULTNT NEMOCNICE OLOMOUC

v Olomouci



Diagnostika — pficina obéhové zastavy

Table 1 5H's and 5T's" checklist [8]

H’s T’s

Cardiac arrest Hypovolemia“® -Cardiac tamponade™
Hypothermia “Toxins
Hypoxia -Tension pneumothorax™
Hypo or hyperkalemia - Pulmonary thrombosis*

Hydrogen ion (acidosis) Thrombosis coronary

US ultrasound




Diagnostika — pficina obéhové zastavy

Table 2 Ultrasound signs for reversible causes

View

Arrest signs

Peri-Arrest signs

Cardiac Tamponade

Hypovolemia

Pulmanary Embolism

Tension pneumothorax

Subxiphoid View Apical 4 chambers
Subcostal IVC
Parasternal Long View*

Subxiphoid View
Apical 4 chambers
Subcostal IVC
Parasternal views*

Subxiphoid View

Apical 4 chambers

Subcostal IVC

Parasternal views*

Lower limb compression ultrasound*

4th-5th intercostal space with midclavicular
line

Pericardial effusion
Plethoric IVC

Obliteration of ventricles
Inferior vena cava diameter <2 cm

Right heart thrombus
Right ventricular dilation
D sign of left ventricle
Deep vein thrombosis

Absence lung sliding (during
artificial ventilation)
Stratosphere /barcode sign

Pericardial effusion

Plethoric IVC

Systolic collapse of the right atrium
Collapse of the right ventricle in diastole

Hyperdynamic

Obliteration of ventricles

Kiss sign

"Empty tank" inferior vena cava (IVC
diameter< 2 cm collapse > 50% during
inspiration)

Pulmonary Hypertension

Deep vein thrombosis

Paradoxical septal systolic movement
Septal flattening in diastole
McConnell sign

D sign of left ventricle

Absence lung sliding
Stratosphere /barcode sign
Absence B lines

Absence pulmonary pulse
Lung point

*Optional




Tamponade

Collapsed
Left Right
Ventricle Ventricle

Fluid Filled
Pericardium

PERICARDIAL EFFUSION

Subxiphoid/subcostal Apical 4 chambers Subcostal - Inferior Cava Vein
(SUBX) (A4ac) (icv)

28/04/2010 17:51:14

Avila-Reyes et al. The Ultrasound Journal (2021) 13:46; C? Lékaiska fakulta _
Hernandez C et al. Resuscitation (2008) 76, 198—206 Univerzity Palackého [. INTERNI KLINIKA
KOMPLEXNI v Olomouci KARDIOLOGICKA

KARDIOVASKULARNI CENTRUM FAKULTNT NEMOCNICE OLOMOUC



Pulmonary Embolus

Grossly
Enlarged
Right
Ventricle

Collapsed

Grossly
Collapsed Enlarged
Left Right

Atrium Atrium

PULMONARY EMBOLISM

Subxiphoid/subcostal Apical 4 chambers Subcostal Inferior Vena Cava
(SUBX) (A4c) (ive)

Lékarska fakulta

Univerzity Palackého ’ |. INTERN r KLIN |[<A
v Olomouci KARDIOLOGICKA

Avila-Reyes et al. The Ultrasound Journal (2021) 13:46;
Hernandez C et al. Resuscitation (2008) 76, 198—206

KOMPLEXNI
KARDIOVASKULARNI CENTRUM FAKULTNT NEMOCNICE OLOMOUC



Normal Lung

Skin — — Parietal
— — ——" pleura
Visceral — >
pleura \
Comet-—-—-—‘" Sliding
tailing sign
Pneumothorax
Skin — = - Parietal
= = —" pleura
Visceral —
pleura \
Absence Absence
ofcomet =™ of sliding
tailing sign
Lung sliding present
Avila-Reyes et al. The Ultrasound Journal (2021) 13:46; Lékatska fakulta -
Hernandez C et al. Resuscitation (2008) 76, 198—206 Univerzity Palackého [. INTERNI KLINIKA
KOMPLEXNI v Olomouci KARDIOLOGICKA
7 FAKULTNI NEMOCNICE OLOMOUC
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fAypovolemia

Collapsed Left

Collapsed
Ventricle “

Right
Ventricle

Left
Atrium Right

Atrium

HYPOVOLEMIA

Subxiphoid/subcostal (SUBX) Apical 4 chambers (A4C) Subcostal 'n(f:/'gr Vena Cava

Avila-Reyes et al. The Ultrasound Journal (2021) 13:46; C? Lékaiska fakulta _
Hernandez C et al. Resuscitation (2008) 76, 198—206 Univerzity Palackého [. INTERNI KLINIKA
KOMPLEXNI v Olomouci KARDIOLOGICKA

KARDIOVASKULARNI CENTRUM FAKULTNT NEMOCNICE OLOMOUC



Patient details

Mechanism of Trauma Pulse BP RR Sats
Examination Findings
Probe Position Views Notes Findings Optional Information
1 < 2mm maximal depth
RUQ RU Right U,
me?.,"!cm“ Morisan's Pouch Qltfadra:tper Normal Inadequate Positive 2 - 10mm maximal depth
Look above diaphragm for HTX .
5° head down tilt will increase RUQ fluid > 10 mm maximal depth
2
wa o Right Haemothorax Normal Inadequate Positive
Fluid can collect around the entire spleen
Look above the diaphragm for HTX
< 2mm maximal depth
Left Upper o .
Proee Normal Inadequate Positive 2 - 10mm maximal depth
- e :ubco Subcostal Quadrant q d
Tampenade is a clinical diagnosis :
N reial space > 10 mm maximal depth
Intra-abdominal fluid above the liver can simulate fluid in front of the
right ventricle - although it is on the other side of the diaphragm
PROBE Pericardial fat pads may give the appearance of pericardial fluid
_ Fluid must have a depth of »5mm; traces of pericardial fluid are normal | Left Haemothorax Normal Inadequate Positive
AL Subcostal Normal Inadequate Positive Maximal depth mm
< 2mm maximal depth
Normal Inadequate Positive 2-10mm maximal depth
> 10 mm maximal depth
Detected anteriorly
Normal Inadequate Positive
Anteriorly and laterally
Detected anteriorly
Normal Inadequate Positive

Anteriorly and laterally
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* riziko snizeni efektivity KPR — neadekvatni preruseni kompresi hrudniku

> Resuscitation. 2017 Oct;119:95-98. doi: 10.1016/j.resuscitation.2017.07.021. Epub 2017 Jul 25.

Ultrasound use during cardiopulmonary resuscitation
is associated with delays in chest compressions

Maite A Huis In 't Veld 1, Michael G Allison 2, David S Bostick 1, Kiondra R Fisher 3,
Olga G Goloubeva #, Michael D Witting 3, Michael E Winters 8

* mean duration of pulse checks with POCUS was 21.0s (95% Cl, 18-24) compared with 13.0s (95% Cl, 12-15)
for those without POCUS

> Resuscitation. 2018 Jan;122:65-68. doi: 10.1016/].resuscitation.2017.11.056. Epub 2017 Nov 23.

Point-of-care ultrasound use in patients with cardiac
arrest is associated prolonged cardiopulmonary
resuscitation pauses: A prospective cohort study

Eben J Clattenburg T, Peter Wroe 2, Stephen Brown 3 Kevin Gardner 2, Lia Losonczy 2
Amandeep Singh 2, Arun Nagdev 4

* median CPR pause with POCUS performed lasted 17s (IQR 13 - 22.5) versus 11s (IQR 7 - 16) without POCUS

* ultrasound fellowship trained faculty trended towards shorter CPR pauses

Vewvs Vv

- UZ provadi nejzkusenéjsi ¢len tymu

- protokol vysetreni, trénink, kontrola casu leaderem KPR

” Lékaiska fakulta >
@ V Univerzity Palackého |. INTERNT KLINI KA
KOMPLEXNI v Olomouci KARDIOLOGICKA

KAF{I?IO_VASKULARN[ CENTRUM FAKULTNI NEMOCNICE OLOMOUC




Praktické aspekty — protokoly pro periresuscita¢ni U2

2004. Jensen et al. [31] FATE 1. Subcostal view
2. Apical view
3. Parasternal view
4 Pleural view

2005. Niendorff et al. [32] Rapid Cardiac Ultrasound 1. Subcostal view

2007. Breitkreutz et al. [33] FEER (FEEL) 1. Subcostal view
2. Parasternal view
3. Apical view

2008 Hernandez. [35] CAUSE 1. Subcostal view
or apical view
or parasternal view
2. Lung view

2010 Prosen et al. [34] Modified FEER 1. Subcostal view
2. Parasternal view
3. Apical view

2010 Testa et al. [36] PEA 1. Epigastric scan
2. Pulmanary scan
3. Abdominal scan

2015. Lichtenstein. [37] SESAME 1. Pulmonary view
2. Cardiac view
3. DVT detection at the V-point

2017 Arkinson et al. [38] CORE Consensus on the use of point of care ultrasound for undifferentiated hypo-
tension and during cardiac arrest

2019 Arkinson et al. [56] SHoc-ED Sonography in Hypotension and Cardiac Arrest in the Emergency Department

2021. Avila, Acevedo et al POCUS-CA 1. Subcostal view
2. Apical view
3. Parasternal view
4. Pleural and pulmonar view
5.FAST-E

7 §




JACC REVIEW TOPIC OF THE WEEK

Focused Transesophageal
Echocardiography During

Cardiac Arrest Resuscitation
JACC Review Topic of the Week

Felipe Teran, MD, MSCE," Michael I. Prats, MD," Bret P. Nelson, MD,* Ross Kessler, MD," Michael Blaivas, MD,*

Mary Ann Peberdy, MD," Sasha K. Shillcutt, MD,* Robert T. Amtfield, MD,"” David Bahner, MD"

TAB

Fc¢
TE

ME4

MEL

TGS

Bica

DTA

AMC
LAX
cava;
axis;
ventr

TABLE 2 Summary of Clinical Studies on the Use of TEE in Cardiac Arrest

First Author, N, Setting,
Year (Ref. #) Study Design Key Findings

Redberg et al., 20 Feasibility and usefulness of intra-arrest
1993 (32) ED TEE. Established cardiac pump theory

Van Der Wouw
et al.,
1997 (30)

Lin et al.,
2006 (33)

Memtsoudis et al.,

2006 (29)

Arntfield et al.,
2016 (14)

Teran et al,,
2019 (13)

Fair et al.,
2019 (16)

Catena et al.,
2019 (25)

Fair et al.,
2019 (39)

Prospective observational

48
ED, wards
Prospective observational

10
OR
Prospective observational

22

OR

Retrospective observational
37

ED

Retrospective observational
33

ED

Prospective observational
12

ED

Retrospective observational
15

ED

Retrospective observational
25

ED

Retrospective observational

as predominant physiological
mechanism in CPR.

Diagnostic accuracy of TEE during
resuscitation. TEE can reliably establish
cause of circulatory arrest during
resuscitation.

TEE found impactful identifying or
excluding cause of arrest and guiding
management during noncardiac
surgery.

TEE found useful providing diagnostic
information and guiding resuscitation
therapies during noncardiac surgery.

TEE found clinically impactful to establish
etiology of arrest and guiding therapy
during resuscitation in the ED.

TEE found feasible and clinically impactful
identifying treatable pathologies and
optimizing quality of CPR.

TEE-guided pulse checks found to be
shorter compared to TTE-guided pulse
checks.

Association between LVOT opening during
intra-arrest TEE and successful
resuscitation (ROSC).

Intra-arrest TEE feasible and useful for

guidance of vascular cannula
placement during ECLS.

CPR = cardiopulmonary resuscitation; ECLS = extracorporeal life support; ED = emergency department;
LVOT = left ventricular outflow; OR = operating room; ROSC = return of spontaneous circulation;
TEE = transesophageal echocardiography.

Teran F et al. ] Am Cardiol 2020;76(6):745-54

KARDIOVASKULARN[ CENTRUM

1S,

DTA

vena
long
/F
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Enhancing Quality of CPR

» Minimize interruptions of CPR
« Allow real-time feedback of quality of chest compressions (i.e., obstruction of LVOT/Ao)

CENTRAL ILLUSTRATION: Use of Focused Transesophageal Echocardiog-
raphy During Cardiac Arrest Resuscitation

treatahle pathol

-po il
« Intra- or peri-arrest procedural guidance (l.e..

Prognostic Role

« Characterization of myocardial activity (i.e., cardiac standstill, organized vs.

disorganized contractions)

« Continuous imaging of cardiac function

AU

Lékarska fakulta
Univerzity Palackého
v Olomouci

. INTERNI KLINIKA
KARDIOLOGICKA

FAKULTNT NEMOCNICE OLOMOUC




Prognosticky vyznam periresuscitacniho UZ

* Primarni cil — predikce vysledku KPR periresuscitacné s dostatecnou jistotou

a presnosti
* $ance na dobry vysledku = pokracovani/prolongace resuscitace
* identifikace nepriznivého stavu - terminace KPR

Atkinson et al.—= 5—.—|

Hayhurst et al.= e
Salen et al. (2005)= e
Schuster et al.= ]
Breitkreutz et al.= —e—
Aichinger et al.= I ® |
= Tomruk et al .~ I @ {
2 Cchardolietal= o
" Cebicci et al.= e
Kim et al.= —e—
Ozen et al.= —e—
Salen et al. (2001)= —e—
Blaivas et al.= —6e
Gaspari et al.= —e—
Bolvardi et al.- [ ¢ i
T | T 1
0.1 1 10 100 1000 10000

Fig. 4 Forest Plot of odds of ROSC with detectd cardiac motion during cardiac arrest
\.

7 §




» evidence pro pouziti UZ jako prognostického nastroje periresuscitacné je
nizka

» vysoke riziko bias, absence adjustace na dalsich faktory ovlivnujici prognozu

* neexistuje izolovany echokardiograficky nalez, ktery s dostate€nou mirou
jistoty predikuje nepfiznivy vysledek a umoznuje terminaci resuscitace
jako izolované kritérium

* nejednotna terminologie v charakteristice nalezu

* riziko prolongace preruseni kompresi hrudniku s nepfiznivym prognostickym
vlivem béhem provadéni UZ
* pofizeni zaznamu béhem preruseni kompresi pro kontrolu pulzu/rytmu
* pouziti TEE

Lékarska fakulta o
Univerzity Palackého I. INTERNI KLIN |!<A
KARDIOLOGICKA

v Olomouci

Reynolds J et al. Resuscitation 2020 Jul;152:56-68 C? V
KOMPLEXNI @
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Bolesti
na hrudi

Ceska asociace
akutni kardiologie
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ORIGINAL RESEARCH

Bedside echo for chest pain: an algorithm for
education and assessment
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Stunned Myocardium

Acute Ischemia Post-lschemia
hy kinetik

Poruchy kinetiky \3 \3 —
Relief of
Ischemia

, v . . , , | Perfusion $ Function Restored | Function + Viability
* zhodnoceni pfitomnosti a rozsahu regionalnich poruch Perfusion
kinetiky - projev riznych typu myokardidlniho postiZzeni
y - proj Y yp y P Hibernating Myocardium B Normal Perfusion

(ischemie, omraceni, hibernace ¢i nekrdza)

* pomoci echokardiografie nelze odlisit ischémii a infarkt | Function
v . V4 Vé . . or » ] +Viability
* nepritomnost regionalnich poruch kinetiky u trvajici | = decreased

(event. prolongované) bolesti na hrudi svédci proti
zavaznéjsi ischemii myokardu

* normalni echokardiografie (zjm. u pacient( s kratkymi
epizodami bolesti na hrudi) nemtze definitivné vyloucit

prechodnou epizodu ischemie

e segmentarni poruchy kinetiky mohou jinou pficinu, nez

myokardialni ischémii v disledku AKS:

myokarditida

tlakové ¢i objemové pretizeni pravé komory
preexcitace levé komory

tako-tsubo kardiomyopatie,

blokada levého Tawarova raménka
kardiostimulace

Kloner RA et al. ] Am Heart Assoc . 2020 Feb 4,9(3):e015502 c?

KOMPLEXNI
KARDIOVASKULARNI CENTRUM
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Chronic Condition % Ferfusion

I Normal Function

+ = presence of

# Perfusion + Function + Viability

Anterior
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Kardiogenni Sok u akutniho |M




Maximalni gradient regurgitace na pulmonalni chlopni (PR) predikuje
vionitorace hemo (‘ yNam 1% i stfedni tlak v plicnici . Endiastolicky
gradient pulmonalni regurgitace predikuje diastolicky tlak v plicnici

i a B Lg-w_-:“ b
'I r? ?Q' . w‘ '— 100

Dolni duta zila (IVC) , jeji
rozmér a stupei inspira¢niho
kolapsu predikuji tlak v pravé
sini :

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

] f A
o
A‘ " e *&W -~ M‘“";c..\ .

‘“'N’" ] W w' v ﬂw

- 40

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

Vrcholova systolicka rychlost
jetu trikuspidalni regurgitace
(TR) predikuje systolicky tlak

D. E/E’--PCWP

v plicnici : Pomér vrcholové systolické rychlosti ¢asného mitralniho toku (E)/¢asna diastolickd rychlost mitralniho anulu
Em (E/Em) <8 nebo >15 ptesn¢ predikuje <15 mmHg resp. >15 mm Hg.




Mechanické komplikace IM

Proportion surviving

Survival after mechanical complication

— i R e ——— — —— — — — — —— — e e e S S S

s et i s e e e e 3%
Acute mitral regurgitation
52 of 5,745 pts 15(0.26%)
(0.91%)
23,5 h after symptoms onset
37%

e I R T e B .

Free wall ru Fltl.l re
30 (0,52%) 500,

Ventricular septal rupture
10 (0,17%)

30 L
Days post-complication or post-randomization

7 §



incidence: 1970s — 1980s: 6 %; v soucasnosti: 0,5 - 2 %

doba vzniku - vyskyt ve 2 vrcholech
e casné ruptury — prvnich 24-48 hod
* pozdni ruptura — 5-7 den od vzniku IM, dominantné v TL éfe

akutni ruptura
* masivni hemorrhagie do perikardu = tamponada srdecni 2>
elektromechanicka disociace
subakutni ruptura
* postupné prosakovani krve pres nekritické lozisko
* postupné narlstani hemoperikardu s trombem
* postupné zhorSovani klinického stavu, perikardialni bolest, postupné
znamky tamponady, kardiogenni Sok
»Chronicka” ruptura — tvorba pseudoaneurysmatu
* velmi pozvolné krvaceni, které je kontrolovano tlakem z okoli
* adheze perikardu s epikardem brani dalSimu Sifeni trhliny a krvaceni
* Casto asymptomatické, event. projevy méstnavého srdec¢niho selhani
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Ruptura komorového septa

* incidence: pred-reperfuzni éra: 1-3 %; trombolyticka éra: 0,2-0,6 %;
revaskularizace - PCl: 0,2%

* dvojvrcholova distribuce

* 1.den (reperfuze; disekce intramurdlni hematomu, hemorgaie do ischemického
myokardu)

* 3.-5.den (bez reperfuze; subakutni ruptura)

* misto ruptury
e predni IM — apikalni septum
* spodni IM — base septa
* ruptura vznika na predélu nekrotické myokardu a myokardu nepostizeného
nekrézou

e jednoducha ruptura - primy defekt v septu — otvor mezi LK a PK ve stejné
arovni

* komplexni ruptura - nepravidelny defekt v nekrotické tkani vstup a vystup
neni ve stejné Urovni

* hemodynamika
* vyznamny levo-pravy zkrat = pokles CO = KG sok

Ventricular Septal
Rupture

Simple

Complex

» pretizeni PK = pravostranné srde¢ni selhani

* plicni edém neni typicky
A LA :
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Akutni mitralni regurgitace

* epidemiologie
* jakdkoliv MR u 40 — 50 % pacient( po IM
* tézkd mitralni regurgitace u cca 3 % pacientt s AIM (Chevalier, EJCTS, 2004)
* 10 % s kardiogennim Sokem (Thompson et al., SHOCK, JACC, 2000)

* mechanismus
e ruptura papilarniho svalu
* funkéni postizeni mitralni chlopné

* lokalni poruchy kinetiky LK — chybné posunuti
papilarnich svalll (typicky posteromedidlni)

* globalni dysfunkce LK zvysSuje zavaznost MR
— nekompletni uzavreni chlopné, dilatace mitralniho anulu
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e cca75% PMR vnikda mezi 1.-5. den AIM

* posteromedidlni papilarni sval
* postizen 6-12x Castéji nez anterolateralni
* (krevni zasobeni pouze z RIP z pravé koronarni
arterie)
* anterolateralni papilarni sval
* dvoji krevni zasobeni (RIA, RCx)

02/12/2009 11:09:50 16 02/12/2009 11:09:29

TTE a TEE: kompletni transekce na rozhrani stfedni a distdlni tfetiny anterolateralniho papilarniho svalu (bild Sipka) a
parcialni ruptura 1 hlavy posteromedialniho papilarniho svalu (Cervend Sipka)

(Figueras et al., AJC, 1997, Nishimura et al., JACC, 1983, Lékatské fakulta " )
C:) carsles , I. INTERNT KLINIKA
U ty Palackéh : o
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* rUznoroda manifestace a klinicky prubéh

* nespecifické echokardiografické nalezy
(limitované zvlasté u méné tézkych forem)
» systolicka a diastolicka dysfunkce LK
* regionalni nebo globalni poruchy kinetiky
* nespecifické zmény echogenity myokardu
* pfitomnost intrakardidlnich trombd

* sekunddrni mitrdIni a/nebo trikuspidalni
regurgitace

* soucasné postizeni perikardu

* zesileni stén komor v dusledku intersticidlniho

edému myokardu (echokardiograficky nelze
odlisit edém a hypertrofii myokardu)

Lékarska fakulta 5
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* klinicky pribéh napodobuje AKS (stenokardie, EKG zmény),
ale neni pritomna angiograficka evidence AKS

* reverzibilni dysfunkce LK s regionalnimi poruchami
kinetiky, které nekoresponduiji s typickymi perfuznimi
teritorii koronarnich tepen

* kompletni obnoveni funkce LK béhem nékolika dnt az
mnoha tydn(

* typicky akinéza a vyklenuti hrotu LK

* projevy ale vice hterogenni - akinéza midventrikularné, na bazi levé
komory a na sténé pravé komory

* biventrikularni postizeni u 25 %, postiZzeni midventrikularnich segmentU u| &z
40 % pripadd...

Hutyra M et al. Cor et Vasa 60 (2018) e70—e88 c? @ v
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DeBakey Typl Typ Il Typ
Stanford Typ A Typ A Typ B

Akutni aortalni disekce

e rozrusSeni vrstvy médie vznikajici v
dusledku intramuralniho krvaceni,
které vede k separaci vrstev aortalni
stény a naslednému vzniku pravého a
falesného lumen s komunikaci mezi
obéma lumen nebo bez komunikace

¢ mﬁie VéSt k ru thFe aorty \Y pFI,padé Tabulka 2 - Hlavni klinické pFiznaky a komplikace pacienti
v . . . v ’ s akutni disekci aol
poruseni adventicie nebo opétovnym - — 7
vstupem do lumen aorty cestou

* Bolest na hrudniku
* nejtypictejsim priznakem je nahle Sitmponsts | <% |_wa_|
vznikajici silnd bolest na hrudniku heme e e

<o | <5

a/nebo v zadech
* bolest byva kruta, prudka, ostra, Synkopa

bodava nebo trhava, typicky odlisna od T -
jinych pficin bolesti na hrudniku NN

Akutni rendlni selhani <20 % 10 %
Ischemie dolnich konéetin <10% | <10%

7 §




Aortadlni regurgitace

* DA vede k dilataci korene aorty a aortalniho anulu,
natrzeni cipt aorty, posunuti jednoho cipu pod
rovinu koaptace, ztraté podpory cipu

Ischemie myokardu

* ischemie myokardu nebo infarkt myokardu se
vykytuje u 10-15 % pacient(i s DA

Meéstnavé srdecni selhdni
* nejCastéji spojeno s aortalni regurgitaci

Srdecni tampondda

Ruptura aorty
* exsangvinace

Obturace aorty

Malperfuzni syndromy
e proximalni a distalni
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diagnosticka podminka - vizualizace intimalniho flapu uvnitf aorty oddélujiciho pravée
a falesné lumen

* falesné lumen - systolicka komprese, pritomnosti spontanniho echokontrastu, reverzni systolicky tok,
opozdéni Ci absence proudéni a vyvoj trombotizace

* pravé lumen - systolickd expanze a diastolicky kolaps lumen, absence ¢i nizkd intenzita spontanniho
echokontrastu, systolicka trysky (jety) smérujici ven z lumen a dopredny systolicky tok

transthorakalni echokardiografie
* normalni nalez disekci aorty nevylucuje
* zobrazi intimalni flap v kofeni aorty a oblouku
* sensitivita 60 % a specificita 83 % pro diagndzu AoD typ Stanford A

* vizualizuje komplikace disekce - akutni aortalni regurgitaci, perikardialni vypotek, regionalni poruchy
kinetiky LK pfi postizeni koronarni tepny

* provedeni je ale dopouceno vidy pred provedenim TEE (vylouceni tamponady apod.)

transezofagealni echokardiografie

* vySSi senzitivita 94-100 % pro diagnozu intimalniho flapu, 77-87 % pro identifikaci mista entry; specificita
77 % - 97 %

* doporucena vidy, pokud to hemodynamicky stav umoznuje
* zbytecna, resp. potenc. nebezpecna pti jasném prikazu aortalni disekce a tamponddy srdecni pfi TTE
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Plicni embolie - rizikova stratifikace

Tabulka 8 - Klasifikace pacientii s akutni plicni embolii podle zavaznosti a rizika ¢asného (nemocnicniho nebo 30denniho) umrti

Hemodynamicka Klinické parametry Dysfunkce PK na Zvyiené hodnoty
nestabilita® zdvaznosti PE TTE nebo CTPA®  srdeénich troponini’
a/nebo
komorbidity: tfida PESI
-V nebo sPESI = 1




Prognostické aspekty

Supplementary Table 3 Prognostic value and cut-off levels of imaging parameters

TTE
RY dysfunction 1249 Meta-analysis® Varipuscriteria =~ All-cause mortality 24 (13-43) T4 (61-84) 54 (51-56) 9B (96—99) 8(6—10)
RWILV diameter ratio Ja® Prospective cohort® =10 All-cause mortality 357 (34-3810) 21 (10-39) 83 (B0—86) 96 (94 —97) 6(2-11)
PE-related mortality B9 (11-747) 50 (20—80) 83 (80—88) 9 (%B—100) 4(2-9)
411" Prospective cohort” =10 PE-related mortalityor 39 (15-102) 61(39-84) 73 (68—78) a7 (M- 13 (5-20)
rescue thrombolysis
TAPSE 782" Prospective cohart® =16mm All-cause mortality 14 (12—47) 34 (21-52) 82 (79-85) 96 (95—98) B(5-14)
PE-related mortality 44 (13-153) 50 (24-76) 82 (79-84) 99 (%8—100) 3(1-8§)
411" Prospective cohort” <16 mm PE-refated mortalityor 279 (62— 1246) 82 (59-100) 86 (81—90) 99 (98—100) 21(9-33)
rescue thrombolysis
McConnell sign 4118 Prospective cohart” Present PE-related mortalityor 3.6 (15-—87) 45 (13— 67) 82 (78—86) 97 (95—99) 12 (5-19)
rescue thrombolysis
Right heart thromibi 15220  Meta-analysis® Present All-cause mortality 30(22-4.1) 13 (11-18) 97 (96-97) 96 (95 —96) 17 (14 —20)
12 955 PE-related mortality 48 (20-113) 26 (20-33) 97 (26-97) 99 (99-99) 10 (8-13)
CTPA
RWILV diameter ratio 4395 Meta-analysis” =10 All-cause mortality 215(18-15) — — — —
2698 PE-related mortality 50(27-92) — — — —
RWILW volume ratio 260 Prospective cohart ™ =112 All-cause mortality 65 (18-138) 85 (64—95) 45 (39-51) 97 (92-99) 1 (7-18)
RAJLA volume ratio 636 Retrospective cohort’!  >12 All-cause mortality 21(13-34) & (54— 74) 52 (48—56) 91 (87-93) 17 (13-21)
Contrast refhec into the WC 1649 Meta-analysis” Present All-cause mortality 22(15-32) — — — —

Validation of the prognostic value and respective cut-off levels of spedific imaging parameters in acute pulmonary embolsm.
Q= confidence intervak CTPA = computed temography pulmonary angiography: HR = hazard ratio: WC = inferior vera cava: LA = et atriumiatriak LV = left ventricle/ventricular NPV = negative predictive value OR = odds ratiec PE =
pulmonary embolisre PPY = positive predictive value RA = right atiurmfatriat RV = right ventricle’ventricubar; TAPSE = tricuspid annulus plane systolic excursion; TTE = tansthorace echocardiography.

*During hospital stay or within the first 30 duys after PE diagnoss.
Termatmsive patierts with PE.




Plicni embolie - rizikova stratifikace

Tabulka 8 - Klasifikace pacienti s akutni plicni embolii podle zavaznosti a rizika €asného (nemocnicniho nebo 30denniho) umrti

Hemodynamicka Klinické parametry Dysfunkce PK na Zvysené hodnoty
nestabilita® zdvaznosti PE TTE nebo CTPA®  srdeénich troponinG’
a/nebo
komorbidity: tfida PESI
-V nebo sPESI = 1

* negativni prediktivni hodnota echokardiografie 40-50 %
* negativni nalez na echokardiografii nevylucuje PE!
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Plicni embolie

/ N

A. Zvétiena PK, B. Dilatovana PK s bazalnim C. Oploéténi interventrikularniho D. Dilatovana dolni duta Zila se
v parasternalni projekci na pomérem PK/LK > 1,0 septa (Sipky) v parasternalni snizenou inspiraéni kolapsibilitou,
dlouhou osu a McConnellovo znameni (3ipka), projekei na kratkou osu v subkostalni projekei
ve étyfdutinové projekei
4 . 4
Tkéfiové dopplemvské Znam ky chronické PH
zobrazeni
PST e s
P ﬁ (CTEPH, PAH, jina
Ps S ars etiologie):
AcT < 60 ms F TRPG _ . v
_otch” ' <60 mm Hg 5 < 9,505 hypertrofie stény PK
E. Znameni 60/60: koexistence akceleracniho F. Pfitomnost mobilniho G. SniZeni systolické exkurze H. SniZend vrcholova systolicka (57) - Vrch (o] I OVé rych I ost
£asu toku v plicnici < 60 ms a midsystolického trombu v pravostrannych trikuspidalniho anulu (TAPSE) rychlost trikuspidainiho anulu
LZéfezu® s mirné zvyienym (< 60 mm Hg) srdeénich oddilech (Sipka) méfené v M-médu (< 16 mm) (<9,5 em/s) t . k . d s I s
vrcholovym systolickym gradientem rl USpI dalni

regurgitace na trikuspidalni chlopni

regurgitace, kterd
neodpovida hodnotdm

_ _ ) _ pri akutnim pretizeni
Obr. 3 - Grafické znazornéni transtorakalnich echokardiografickych parametrd pfi hodnoceni tlakového pietizeni pravé komory. A0 —vrcho-
lové pozdni diastolicka rychlost (béhem sifiové kontrakce) trikuspidalniho anulu hodnocena pomoci dopplerovského tkanového zobrazeni; PK (> 3,8 m/s nebo
AcT - dopplerovské méfeni akcelera¢niho ¢asu ve vytokovém traktu pravé komory; Ao - aorta; DDZ - dolni dut4 zila; LK - leva komora sr- tolicky k
decni; LS - leva sif; PK - pravd komora srdecnf; PS - prava sif; PST - pravostranny srde¢ni trombus (tromby); 5 — vrcholova systolicka rychlost SYStOlICKY peak-
trikuspidalniho anulu méfena pomoci dopplerovského tkanového zobrazeni; TAPSE - systolicka exkurze trikuspidaliniho anulu; TRPG - vrcho- gra dient na
lovy systolicky gradient na trikuspidalni chlopni.

©ESC 2019

trikuspidalni chlopni >
McConnellovo znameni - snizena kontraktilita volné stény PK v porovnani s hrotem PK 60 mm Hg)

7 §
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Trachealni ultrasonografie

* Trachealni ultrasonografie v realném case je presna metoda identifikace spravné polohy
endotracheadlni 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 [Cl]: 94,4-100%), 85,7% (95% Cl: 42,0-
99,2%), 98.8% 95% Cl: 92,5-99,0%) a 100% (95% Cl: 54,7-100%).

Summary of tracheal and esophageal intubation by tracheal ultrasonography.

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.

Toral (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.

Chou, Hao-Chang et al. Resuscitation 2017, Lékaiska fakulta .
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A: short axis

B: long axis

>Cau ;d Left-Cephalad
——

C: oblique axis

Right-Caudad
e
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GUIDELINES AND STANDARDS

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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Echokardiografie/UZ je zakladnim ndstrojem pro
urceni priciny akutniho stavu v intenzivni kardiologické

péci a dale pro volbu a monitoraci terapie.
Dynamické hodnoceni
Multiorganovy pristup

Nutna integrace s klinickym obrazem a nalezy dalsich
metod
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