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« Echokardiografie je jednou z nejvytéznejsich 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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Mimonemochicni obehova zastava

O Incidence: 38 pripadt na 100 000 obyvatel/rok
USA: 300.000/1 rok OHCA, 78% transport na ER, 8% dimise
m defibrilovatelné rytmy - cca 45 %
(cca 60-65 % - degenerace v nedefibrilovatelny rytmus)
OO0 Akutni infarkt myokardu
B zodpovédny za 40-60 % pripadii OHCA
B fibrilace komor - nejcaste€ji v prvnich hodinach IM
0 Prognoza
B ROSC - cca 50 % pacientl
B propusSteni z nemocnice:
- 2 -15 % pacientl - celkové
« 20 % pacientl - defibrilovatelné rytmus
- faktory asociované se zvysenym prezivanim:
defibrilovatelny rytmus, bystander KPR, ROSC pri KPR
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Adult Cardiac Arrest Algorithm—2015 Update

* Give oxygen
* Attach monitor/defibrillator

Start CPR ‘

VF/pVT )
4

4 v

CPR 2 min

* IV/IO access

10

-]
-

No

Yes Rhythm
? ] shockable? 9

Asystole/PEA

CPR 2 min
+ Epinephrine every 3-5 min
+ Consider advanced airway,
capnography

CPR 2 min

* |V/IO access

* Epinephrine every 3-5 min

* Consider advanced airway,
capnography

]

Rhythm
shockable?

No

CPR 2 min
* Amiodarone
* Treat reversible causes

* Treat reversible causes

CPR 2 min

P

» If no signs of return of

Rhythm
shockable?

™ Id

| Goto5or7

spontaneous circulation AN

(ROSC), go to 10 or 11

+ If ROSC, go to

Post-Cardiac Arrest Care

© 2015 American Heart Association ~

4

~

,J

CPR Quality

+ Push hard (at least 2 inches

[5 cm]) and fast (100-120/min)

and allow complete chest recoil.

Minimize interruptions in

compressions.

Avoid excessive ventilation.

Rotate compressor every

2 minutes, or sooner if fatigued.

If no advanced airway,

30:2 compression-ventilation

ratio.

Quantitative waveform

capnography

- If PETCO, <10 mm Hg, attempt
to improve CPR quality.

Intra-arterial pressure

— If relaxation phase (dia-
stolic) pressure <20 mm Hg,
attempt to improve CPR
quality.

Shock Energy for Defibrillation

» Biphasic: Manufacturer
recommendation (eg, initial
dose of 120-200 J); if unknown,
use maximum available.
Second and subsequent doses
should be equivalent, and higher
doses may be considered.

+ Monophasic: 360 J

Drug Therapy

+ Epinephrine IV/10 dose:
1 mg every 3-5 minutes

+ Amiodarone IV/10 dose: First
dose: 300 mg bolus. Second
dose: 150 mg.

Advanced Airway

» Endotracheal intubation or
supraglottic advanced airway

» Waveform capnography or
capnometry to confirm and
monitor ET tube placement

* Once advanced airway in place,
give 1 breath every 6 seconds
(10 breaths/min) with continuous
chest compressions

Return of Spontaneous
Circulation (ROSC)

* Pulse and blood pressure

+ Abrupt sustained increase in
PETCO, (typically 40 mm Hg)

+ Spontaneous arterial pressure
waves with intra-arterial
monitoring

Reversible Causes

Hypovolemia

Hypoxia

Hydrogen ion (acidosis)
Hypo-/hyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis, pulmonary
Thrombosis, coronary

American Heart Association
Guidelines for CPR & ECC

. INTERNT KLINIKA
KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC



Mechanicka vs. manualni KPR

Prezivani s priznivym neurologickym vysledkem (mRS <3 nebo CPC 1-2)

10,0%

8,0%

6,0%

4,0%

2,0%

0,0%

Manual  Autopulse

Hallstrom
JAMA 2006

*d

o

- -
Weas ¢

Manual  Autopulse

Wik
Resus 2014

Manual LUCAS Manual LUCAS
Rubertsson Perkins
JAMA 2014 Lancet 2015
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Jakou informaci ocekavame?

[0 Prognostickou

B Stanoveni realné kontraktility
myokardu komor

B Zobrazeni polohy endotrachealni
kanyly

[0 Diagnostickou

B Odhaleni potencialné reverzibilnich
kauzalnich pricin obéhové zastavy
(hypovolémie, pneumotorax, plicni
embolie, srdeCni tamponada, srdecni
infarkt a komplikace)
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Vyuziti ultrazvuku pri KPR

[0 Diagnostické aspekty - identifikace potencialné reverzibilnich
pri¢in obéhové zastavy a vliv na volbu/zménu terapie

0 Prognostickeé aspekty - predikce vysledku a eventualni futility
kardiopulmonalni resuscitace

OO0 Praktické aspekty - taktika provedeni ultrazvukového vySetreni
srdce (protokoly vysetreni, projekce, interference s resuscitaci,
casova harocnost), hrudniku/plic, bricha a cév béhem
kardiopulmonalni resuscitace

0 Podpora terapie - guiding perikardialni/pleuralni punkce, kontrola
pozice endotrachealni kanyly, podpora kanylace centralni zily

(pokud je to nutné)
(’ I INTERNT KLINIKA
KARDIOLOGIE

OOOOOOOOOOOOOOOOOOOOOOOO




Diagnostické aspekty — identifikace
potencialné reverzibilnich pricin obéhovée zastavy
a vliv na volbu/zménu terapie
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Srdecni tamponada

[28/04/2010 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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Srdecni selhani

10/04/2012 08:19:11

02/12/2009 10:26:08
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Prognostickeé aspekty - predikce vysledku a
eventualni futility kardiopulmonalni resuscitace
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Obehova zastava — asystolie, PEA, maligni arytmie

Electromechanical
dissociation Ll
n =22

| US evaluation

Synchronous myocardial
wall motion
n=19

I

Valvular motion
n=15

Visible valve closure the term “electromechanical
n = v dissociation” may be a misnomer
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Prognoza

Contents lists available at ScienceDirect

Resuscitation

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

EUROPEAN
. RESUSCITATION
COUNCIL

Clinical paper

Emergency department point-of-care ultrasound in out-of-hospital
and in-ED cardiac arrest™

Romolo Gaspari®*, Anthony Weekes", Srikar Adhikari©, Vicki E. Noble®,

® CrossMark

Survival Following ACLS

Patients Enrolled
n=953

51.0

A 4

Patients Included
n=793

Exclusions (n=160)

. Resuscitation ended after US (n= 106)
Do Not Resuscitate order (n= 8)
Unable to interpret US (n= 1)
Incomplete timing data (n=3)

no ACLS meds given (n=42)

H
o

28.9

Survival (%)
S

ROSC
Bl US+

Admission

Discharge

B US-

0dds ratio (95% CI) p Value

ROSC
Gender (F vs M) 1.6(1.1-23) 0.010
Rhythm during initial US (PEA vs asystole) 2.8 (1.8-4.3) <0.0001 AUC=0.803
Cardiac activity (Yes vs No) 3.0(2.0-45) <0,0001 (0.769-0.837)
Length of resuscitation 1.02(1.01-1.03) <0.0001
Epi per min 0.16(0.018-1.47) 0.10

Survival to hospital admission
Gender (F vs M) 1.8(1.2-2.8) 0.007
Bystander (Yes vs No) 1.6(1.0-2.4) 0042 AUC=0.762
Rhythm during initial US (PEA vs Asystole) 2.1(1.2-3.6) 0011 (0.710-0.813)
Cardiac activity (Yes vs Na) 3.6(2.2-59) <0.0001
Shockable rhythm (IS vs CS) 29(1.4-59) 0.006
Shockable rhythm (NS vs CS) 1.7(097-3.1) 0.96
Epi per min 0.12(0.013-1.23) 0.075

Survival to hospital discharge
Bystander (Yes vs No) 2.6(0.84-8.3) 0.096
Presenting rhythm (PEA vs Asystole) 1.8(0.34-9.3) 0.64 AUC=0.825
Presenting rhythm (VF/VT vs asystole) 5.5(1.03-30.0) 0.022 (0.739-0.912)
Cardiac activity (Yes vs No) 5.7 (1.5-21.9) 0.011

Characteristic of subjects

All patients (n=793)

Demographics
Age, mean (SD), years
Male—n (%)

Details of cardiac arrest
Bystander witnessed—no. (%)
Bystander CPR—no. (%)
Out of hospital arrest—no. (%)

642+17.4
492 (62.0)

334 (42.

1)

268 (33.8)
680 (85.8)

Presence of cardiac
activity on initial

Absence of cardiac
activity on initial

Comparison
between US

US (n=263) US(n=530) activity groups
66.1+16.1 63.2+18.0 p=ns
151(57.4) 341 (64.3) p=ns
141(53.6) 193 (36.4) p<0.001

105 (39.9) 163 (30.8) p=0.02

197 (74.9) 483 (91.1) p<0.001

R. Gaspari et al. Resuscitation 109 (2016) 33-39
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Praktickeé aspekty - taktika provedeni ultrazvukového
vysetieni srdce (protokoly vySetieni, projekce, interference
s resuscitaci, Casova narocnost), hrudniku/plic, bricha a cév

béhem kardiopulmonalni resuscitace
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Echokardiografie/UZ

- MM/2DE/RT 3DE

- CEE

. Doppler (CFM, PWD, CWD) Y ey ALALA

- Tissue Doppler imaging

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

CAUSE - Cardiac Arrest Ultra-Sound Exam -
A better approach to managing patients in
rimary non-arrhythmogenic cardiac arrest

I Unresponsive pulseless patient I

Intubate and O2| (Address hypoxia)

Monitor and IV | (Address arrhythmias)

Non-Arrhythmogenic Arrhythmogenic
Cardiac Arrest Cardiac Arrest

¢ C.A.U.S.E. exam ¢

| Four Chamber view of heart

Pericardial Effusion Flat RV Enlarged RV+RA Normal
+ Collapsed RV + Flat LV Flat LV

Y Y

[ Massive PE ] Perform Lung Viewsl

ITamponadel I Hypovolemia I

Sliding sign absent
+ no comet tails

Gonsider

+Electrolyte Imbalance
*Hypothermia

+Drugs and Toxins

*Massive Ml (i.e. cardiogenic shock)

Hernandez. Resuscitation (2008) 76, 198—206
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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 Collapsed Left

Collapsed
Ventricle Ventricle p

Right
Ventricle

\ Right
‘ Atrium

Tamponade Pulmonary Embolus

Collapsed
Left /. Right Collapsed Grossly
Ventricle Ventricle Left Enlarged
Right
Ventricle

Fluid Filled
Pericardium

Grossly
. Collapsed Enlarged
Right Left Right

2 Atrium

Normal Lung
Skin —— -~ _ Parietal
) — ~— _—————" pleura
Visceral — : >
pleura

Comet

Sliding
tailing

sign

Pneumothorax

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

—

pleura \
Absence Absence
ofcomet =™ of sliding

tailing sign

Hernandez. Resuscitation (2008) 76, 198—206
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FEER - Focused Echocardiographic
Evaluation in Resuscitation management

Hypotension, Acute Severe Dyspnea,
Cyanosis, Pulseless, Unresponsive,
Suspected PEA, PM-ECG, CPR,
Postresuscitation Care

1) subcostal 4-chamber, long axis

2) parasternal, short or long axis
3) apical 4-chamber view

v\

no wall motion? | wall motion?

Consider:
Pericardial effusion?
RV>LV?
underfilled RV associated ImE 2
with hypercontractile LV? | limited? | | normal |
Consequences or Treatment
implications? / \
severely limited | moderately
limited

b

Proposed Integration of a brief
Echocardiography (FEER) into the ALS
to identify Reversible Causes

| Unresponsive? |
2

I Open Airway, look for signs of life I

¥

CPR: 30:2 |
L2

| Defibrillator/Monitor |

v
s/ Assess Rhythm |&——
| Shockable | Non-shockable
F/pulseless VT ?
| 1 Shack |

L

Immediately resume
CPR 30:2 for 2 min

Immediately resume
CPR 30:2 for 2 min

v

after 5 CPR cycles
FEER—>Pseudo-PEA?

end-exp. CO,, pulse check

Time dependent Use of
FEER during CPR

I Emergency Casel

0’

C |-

|Rhythm?| | FEER]

/

Information and documents
to physician on admission

Crit Care Med 2007 Vol. 35, No. 5 (Suppl.)
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Focused echocardiographic evaluation in resuscitation

management: Concept of an advanced life support—conformed

algorithm

Raoul Breitkreutz, MD; Felix Walcher, MD, PhD; Florian H. Seeger, MD

High-quality CPR, preparation,

team information

Execution, obtaining the
echocardiogram

Resuming CPR

Interpretation and
CONSeqUENnces

Crit Care Med 2007 Vol. 35, No. 5 (Suppl.)

1) Perform immediate and accurate BLS and ACLS according to

2)
3)
4)
5)
6)
)

8)

9)

10)

AHAERC/ILCOR guidelines, at least five cycles of chest
compression/ventilation

Tell the CPR team: “I am preparing an echocardiogram”
Prepare portable ultrasound (let prepare) and fesf it
Accommodafe situation (e.g., best position of patient and
doctor, removal of clothes), be ready to start

Tell CPR Team to count down 10 secs and to undertake a
pulse check simultaneously

Command: “Interrupt at the end of this cycle for
echocardiography”

Fut the probe gently onto the patients subxiphoidal region
during chest compressions

Perform a subcostal (long axis) echocardiogram as quickly as

possible. If you cannot identify the heart after 3 secs, stop
the interruption and repeat again five cycles later and/or
with the parasternal approach.

Command after 9 secs at the latest: “Continue CPR” and
control it

Communicate (after continuation of chest compressions
only) the findings to the CPR team (e.g. wall motion, heart
is squeezing, cardiac stand still, (massive) pericardial
effusion, no conclusive finding, suspected pulmonary artery
embolism, hypovolemia) and explain consequences and
follow-up procedure

Echokardiografie

KPR

Interpretace

onsekvence

I INTERNT KLINIKA
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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.) 5
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FEER - vliv tréningu na prakticke a
teoretické dovednosti

ime Consu ion and Success Rate ility to recognize an Echocardiographic
T C mpt dS Rat Ability t g Ech diograph
to achieve a subcostal 4-chamber view Finding in a 5§ second clip E
p<0.05
a 20
© 100+
— @
8 15 E 80+
c o
[=] @ 504
o 2
m i
" 10 2 40-
L= (=N
] ® 20
£ ® 2
i: 54 0 L sl
Normal -|- True PEA c;::i:tc -|_ Hypovolemia
0 Pericardial effusion  High graded, Enlarged
(. Harde-o6 2 Hainidi-om Fetiuctons (swinging heart) limited LVEF right ventricle
c . . u
Practical Performance of FEER Theoretical Performance of FEER
p<0.05
100 A E —
HIE = 100 -
a— K -
:10]
5 75 0 I
5] =
=t 60
g 50— 3
8 o 40
(@]
("
© 25— = 5]
(=]
= 3 32
0 ]

Exam: Precourse Pastcourse

Crit Care Med 2007 Vol. 35, No. 5 (Suppl.) , 5
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FEEL - Focused Echocardiographic Evaluation
in Life support and peri-resuscitation of

emergency Eatients

\ Total n=230
=
]
w© E e
- 0 ¥ /
-E g x x x
-8 CPR n=100 Abdominal n=22 Other n=4
o
€ o o : =
es Initial rhythm diagnosis
o
€5 ‘
E\ g ' .'x.'. b 4
g @ | VF: 24 || paced rhythm: 5 PEA:22 asystole: 38 narrow complex tachycardia: 11
T |
v
a Clinical Diagnosis:
E -E ECG, Pulse, BP, RR, Sp0O,
£5 o]
Other: 22 Suspected PEA: 571 Suspected asystole: 37
2 l
Tt J
- E True-PEA: 13 Pseudo-PEA: 38 Wall motion: 13 No wall motion: 24
5

Peri-resuscitation n=104

Patient symptom assessment

Clinical Diagnosis:
ECG, Pulse, BP, RR, SpO,

ardiogenic: 29 || non-cardiogenic: 75

R. Breitkreutz et al. Resuscitation 81 (2010) 1527-1533
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FEEL - diagnoza/prognoza, —

management

Pre-FEEL diagnosis

Post-FEEL diagnosis

Contents lists available at ScienceDirect

Resuscitation

journal homepage: www.elsevier.com/locate/resuscitation =

Focused echocardiographic evaluation in life support and peri-resuscitation of

emergency patients: A prospective trial™ "™

Raoul Breitkreutz*, Susanna Price®, Holger V. Steiger®, Florian H. Seeger9, Hendrik Ilper®,
Hanns Ackermann', Marcus Rudolph®, Shahana Uddin b Markus A. Weigand', Edgar Miiller!,
Felix Walcher¥, from the Emergency Ultrasound Working Group of the Johann Wolfgang

Goethe-University Hospital, Frankfurt am Main'

Survived to admission

Died on scene

- 22 (43%) 29 (57%)
Suspected PEA (n=51) Pseudo-PEA (n=38) (wall motion present) 21/38 (55%) 17/38 (45%)
True-PEA (n=13) (no wall motion present) 1/13 (8%) 12/13 (92%)
- 13/37 (35%) 24/37 (65%)
Suspected asystole (n=37) Wall motion present (n=13) 9/37 (24%) 4/37 (11%)
No wall motion present (n=24) 437 (11%) 20/37 (54%)
Z 35/88 (40%) 53/88 (60%)
Pooled suspected PEA and asystole (n=88) Wall motion present 30 (34%) 21(24%)
No wall motion present 5(6%) 32 (36%)
30
n/ \'4 \'&4 [N 4 V4
- prezivajici @ 100- o )
— . |
w —
g 20 Ew 804 o ‘E E 804 o
'g GE 604 L o o [604 E
- © oD
b o % c®
i 2% 40 L 8§ [404 -
(=] g GRS
by Z 204 L 32 |20+
€ 10 —/
g 0 Lo - 0
= S o & <& o & <.
l_l . :::‘ & ve’.‘ S ? v::;}& d:o:‘ﬁ\@ ‘:;o &
Airway management N ¢
. = [ l I

|— LVF
True-PEA

?PE  Tamponade Hypovol

Pseudo-PEA

other —‘

R. Breitkreutz et al. Resuscitation 81 (2010) 1527-1533
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CASA - Cardiac Arrest Sonographic

Assessment exam

The CASA Exam

(Cardiac Arrest Sonographic Assessment)

1. Cardiac Tamponade?

<10 seconds

PNX/FAST
(As indicated)

l 2 min ACLS
2. Right heart strain?
<10 seconds

3. Cardiac activity?

2 min ACLS

<10 seconds

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% pripadd KPR.
Pacienti po Uspesném zaléceni PE
prezivaji signifikantné vice nez
ostatni s PEA (6.7% vs. 1.3%)

Pacienti s PEA a obrazem ,,stojiciho
srdce"prezivaji signifikantné méne
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.
Tayal VS. Emergency echocardiography to detect pericardial effusion in patients in PEA and near-PEA states. Resuscitation 2003 Dec;59(3):315-8.
Breitkreutz R, et al. Focused echocardiographic evaluation in life support and peri-resuscitation of emergency patients: a prospective trial.

Resuscitation Nov 2010;81(11):1527-33.
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Clinical paper

VI iv POCU S n a Ultrasound use during cardiopulmonary resuscitation is associated

with delays in chest compressions™
v 4 Maite A. Huis in 't Veld ¢, Michael G. Allison”, David S. Bostick?, Kiondra R. Fisher¢,
p ro O u Ze n I O y Olga G. Goloubeva{, Michael D. Witting ¢, Michael E. Winters ¢*
2 E-Department of Emergency Medicine,
ferudeni KPR

Pouziti POCUS béhem resuscitace pri obéhové zastavé bylo spojeno s
prodlouzenim doby trvani pulsnich kontrol o 8,4 s, coz zp{sobilo
preruseni provadeni komprese hrudniku na témer dvojnasobnou dobu
trvani nez 10 s doporucenou soucasnymi guidelines (2015).

Je extrémné dllezité vénovat pozornost délce preruseni KPR pfi pouziti
ultrazvuku béhem resuscitace.

University of Maryland Medical Center, Baltimore, MD, United States

re, MD, United States

i 2, MD, United States

of Maryland School of Medicine, Baltimore, MD, United States
Maryland School of Medicine, Baltimore, MD, United States

Mean duration of pulse checks, calculated by treating each pulse check as an inde-
pendent observation.

Type of pulse check Mean duration in seconds 95% (I
Without POCUS 13 12-15
With POCUS 21 18-24 |

« Single center studie
« 23 pacientd, 123 kontrol pulzacri
« Nezavislé hodnoceni mérenim casu z videozaznamd KPR

M.A. Huis in't Veld et al. Resuscitation 119 (2017) 95-98
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Unresponsiveness

US C / A / B Activate EMS |} Defibrillation
|

Od 1/2016-3/2017 bylo zarazeno 177
pacientl se zastavou obéhu, u kterych
byl aplikovan US-CAB.

Doba trvani protokolu byla (C) 9.0
+1.4, (A) 7.5+1.5 a (B) 16.0¢1.9 s.
Srdecni mechanicka aktivita byla
zjisténa ve 47 pripadech (26,6%), s
vyssim vyskytem ROSC (95,7% vs.
21,5%, p<0,0001) a preziti do
hospitalizace (25,5% vs. 10%,
p<0.01).

UZ priitkaz mechanické srdecni
aktivity po 10 minutach KPR
vykazoval 100% citlivost, specificitu,
pozitivni a negativni prediktivni
hodnotu pro ROSC.

Resuscitation 2017 115: e1-e2

Resuscitation 2018 127:125-31 "
esuscitation 2018 5-3 [ INTERNI KLINIKA
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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

[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 -
2 = [. INTERNI KLINIKA
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Chou, Hao-Chang et al. Real-time tracheal ultrasonography for confirmation of endotracheal tube placement during (’




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
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iliac spine
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=) ligament
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right side Site of femoral venipuncture

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

Femoral nerve
Femoral artery
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Part 7: Adult Advanced Cardiovascular Life Support
2015 American Heart Association Guidelines Update for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

Mark S. Link, Chair: Lauren C. Berkow: Peter J. Kudenchuk: Henry R. Halperin: Erik P. Hess:
Vivek K. Moitra; Robert W. Neumar: Brian J. O’Neil: James H. Paxton; Scott M. Silvers;
Roger D. White: Demetris Yannopoulos: Michael W. Donnino
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U |tl‘aSOU nd (Ca I‘d IaC or nonca rd|aC) Ultrasound During Cardiac Arrest*'s .

Bedside cardiac and noncardiac ultrasound are frequently used

may be considered durlng the as diagnostic and prognostic tools for critically ill patients.*

Ultrasound may be applied to patients receiving CPR to help

ma nag eme nt Of Ca rd |ac a rrest’ assess myocardial contractility and to help identify potentially

treatable causes of cardiac arrest such as hypovolemia, pneu-

although |ts USEfulneSS has not been mothorax, pulmonary thromboembolism, or pericardial tam-

ponade.* However, it is unclear whether important clinical

We” estab“ShEd (Class IIb, LOE C- EO) . outcomes are affected by the routine use of ultrasound among

patients experiencing cardiac arrest.

If d quallfled Sonographer |S present 2015 Evidence Summary

One limited study with a small sample size was identified that
and use Of ultrasou nd does not specifically addressed the utility of ultrasound during car-

diac arrest. This study evaluated bedside cardiac ultrasound

|nterfere W|th the Sta nda rd Cd rd|ac use during ACLS among adult patients in pulseless electri-

cal activity arrest and found no difference in the incidence of

al‘l‘eSt treatment prOtOCOI[ then ROSC when ultrasound was used.*
ultrasound may be considered as an 2015 Recommendations—Updated

Ultrasound (cardiac or noncardiac)_may be considered during

adJu nct to Sta nda rd patlent eva I uat|on the management of cardiac arrest. although its usefulness has

not been well established (Class IIb, LOE C-EO).

(Class IIb, LOE C-EO) . If a qualified sonographer is present and use of ultrasound

does not interfere with the standard cardiac arrest treatment
protocol, then ultrasound may be considered as an adjunct to

http://ECCGUlde“neS. hea I‘t.OI‘Cl standard patient evaluation (Class 1Ib, LOE C-EO).

94

va

Circulation. 2015;132[suppl 2]:S444-S464. DOIL: 10.1161/CIR.0000000000000261.
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http://ECCGuidelines.heart.org
http://ECCGuidelines.heart.org

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 dllezité 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 prognozu a
zmeénit cely nasledny management pacienta v akutni kardiologické péci.

" . INTERNT KLINIKA
KARDIOLOGIE
F

AKULTNT NEMOCNICE OLOMOUC




. INTERNT KLINIKA
KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC




