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ERC GUIDELINES 2020

Use of ultrasound imaging during advanced life support

Only skilled operators should use intra-arrest point-of-care
ultrasound (POCUS).

POCUS must not cause additional or prolonged interruptions in
chest compressions.

POCUS may be useful to diagnose treatable causes of cardiac
arrest such as cardiac tamponade and pneumothorax.

Right ventricular dilation in isolation during cardiac arrest should
not be used to diagnose massive pulmonary embolism.

Do not use POCUS for assessing contractility of the myocardium
as a sole indicator for terminating CPR.




NEGATIVNI EFEKT

RESUSCITATION

CLINICAL PAPER | VOLUME 119, P95-98, OCTOBER 01, 2017

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

Maite A. Huis in 't Veld ¢ Michael G. Allison ¢ David S. Bostick ¢ ... Olga G. Goloubeva ¢ Michael D. Witting ©

Michael E. Winters 2 e Show all authors

Published: July 25, 2017 « DOI: https://doi.org/10.1016/j.resuscitation.2017.07.021 «

Table 2
Mean duration of pulse checks, calculated by treating each pulse check as an independent
observation.

Type of pulse check 95% CI
Without POCUS 12-15
With POCUS 18-24
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4H/4T A DALSI
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B tamponada

M toxickeé latky

H tenzni pneumotorax

M srdce zcela vypIlnéné tromby
H porucha integrity volné stény
M tenzni fluidothorax

H hypovolemie u VF
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TRA C E (Thoracic and Abdominal Sonography in Cardiac Arrest)



















4H/4T A DALSI

APO14 | VOLUME 96, SUPPLEMENT 1, 48, NOVEMBER 01, 2015

TRACE: A new protocol for ultrasound examination
< during out-of-hospital cardiac arrest

Roman Skulec 2 e Anatolij Truhlar e Jiri Knor e Vladimir Cerny

Concordance of WD and FD diagnosis of reversible cause of OHCA.

Reversible cause WD (n) FD(n) Reversible WD (n) FD (n)
cause

Coronary thrombosis Hypoxia

Pulmonary thrombosis Hypovolaemia
Cardiac tamponade Metabolic
Toxins Hypothermia
Tension pneumothorax

B konkordance 93,7 %
B ROSC41,7 %
B CPC 1/ 2 pri propusténi 20,8 %



RUZNE PRISTUPY

JBMEDE 2021;1(2):e21015 JBMEDE
JORNAL BRASILEIRO ¢

Review Article MEDICINA DE EMERGENCIA

Ultrasound in Cardiopulmonary Arrest: State of Art

Pseudo-PEA: potentially reversible causes

‘ no no no no
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Ventricular fibrillation Consider severe left ventricular dysfunction,
» Possible reclassification of the rhythm Defibrillation severe valve disease, ventricular septal

defect, and cardiac rupture




RUZNE PRISTUPY

REVIEW Open Access

: : ; ; ®
Point-of-care ultrasound in cardiorespiratory =

arrest (POCUS-CA): narrative review article

Diana Avila-Reyes''®, Andrés O. Acevedo-Cardona??, José F. Gdmez-Gonzalez*?,
David R. Echeverry-Piedrahita®, Mateo Aguirre-Florez” and Adrian Giraldo-Diaconeasa’

On going CPR
Non-shockable rhythm detected
PEA/Asytole
Point-of-care Ultrasound Cardio-Pulmonary
in cardiac arrest E Resuscitation
Swich on ultrasound ? Follow PEA/Asytole
Setup ~ algorithm
2' CPR/ 5 cycles
Locate subcostal window
Apply high cualitive CPR
-g cardiac chambers view
o X o 10” 2 Ventilations
e Inferior cava vein view ) Rhythm/Pulse check
P mccmccncccncncnnccannnodaing e
Image Interpretation
Comunicate conclutions 2’ CPR/ 5 cycles
Locate Apical cardiac window ) .
or Apply high cualitive CPR
Locate anterior lung window
° Fig. 2 POCUS-CA Windows
’5 Apical 4 chambers view e N
o L liding vi 10" 2 Ventilations
&" UG HENIE VISV Rhythm/Pulse check
Py T r AT iEiI e e e T e e o e e e
Image Interpretation
Comunicate conclutions 2 CPR/ 5 cycl
c
Prepare for interventions* cycles )
Locate other windows, Apply high cualitive CPR 5
T interpret and comunicate.
o ; '
9 Pleural view l
':f A:domlnla I.wews 10” 2 Ventilations
S Rhythm/Pulse check
___________________ 15./. U R tY e e e e
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4H/4T A DALSI

B korekce hypovolemie

M perikardiocentéza
M systémova trombolyza (rTPA 50mg/0,5 mg.kg?)
B dekomprese hrudniku

B korekce hypoxie



KOREKCE HYPOVOLEMIE
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PROGNOZA

Academic Emergency Medicine

Cfficial Jowmal of tee Sockery for Academic Emengency Medicine

STRUCTURED EviDENCE-Basep MEepicine REvIEW

Bedside Focused Echocardiography
as Predictor of Survival in Cardiac Arrest
Patients: A Systematic Review

Lacey Blyvth, Paul Atkinson MEB, BCh, BAQ, BScillons), MA{Cantabl, MRECE, FCEM
Kathleen Gadd, MLIS, and Eddy Lang, MDD, CCRPLER)

Achinger 2012
Hayhurst 2011
Braitkrutz 2010
schuster 2000
Salen 2005
Tayal 2003
Salen 2001
Blaivas 2001

1
Positive LR

H 8 studii

Bl 568 pacient
M LH 4.26 (2.63-6.92)

H senzitivita 92 %
M specificita 80 %
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RESUSCITATION &

CLINICAL PAPER | VOLUME 109, P33-39, DECEMBER 01, 2016

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

< Romolo Gaspari 2 * Anthony Weekes « Srikar Adhikari « ... Louise Rang = Will Scruggs =

Christopher Raio » Show all authors

Survival Following ACLS
51.0

Act|V|ty Actlwty (+) Activity (-) Activity ROSC Admission  Discharge
n= 225 n= 189 n=38 n=341 M US+ B US-

B ROSC 51 vs 14 %, p<0.001, prijeti do nemocnice 29 vs 7 %, p<0.001,
propusténi z nemocnice 4 vs 0,6 %, p=0.04



PROGNOZA U VF

Physiol. Res. 67: 391-399, 2018 https://doi.org/10.33549/physiolres.933716
Novel Patterns of Left Ventricular Mechanical Activity During
Experimental Cardiac Arrest in Pigs

R. SKULEC"**, D. ASTAPENKO', R. CERNA PARIZKOVA', B. FURST*, M. BILSKA’,

T. PARIZEK’, T. HOVANEC®, N. PINTEROVA®, J. KNOR"’, J. DUDAKOVA’®,
A. TRUHLAR", V. RADOCHOVA’, Z. ZADAK'"""!, V. CERNY"*!"!?
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Physiol. Res. 67: 391-399, 2018 https://doi.org/10.33549/physiolres.933716
Novel Patterns of Left Ventricular Mechanical Activity During
Experimental Cardiac Arrest in Pigs

R. SKULEC"**, D. ASTAPENKO', R. CERNA PARIZKOVA', B. FURST*, M. BILSKA’,

T. PARIZEK®, T. HOVANEC®, N. PINTEROVA®, J. KNOR"’, J. DUDAKOVA’,
A. TR[THL‘_\RI‘S’ V. R‘_\DO(‘HOV:\{ 7. ZADAKIO'U, V. (jERAw\-‘rl.2.10.12
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NIC NENI PRO VSECHNY

3
VAN

Ml stred hrudniku
H5-6cm
B 100-120/min

M klinicky konsenzus



CO JE TO INDIVIDUALNI OPTIMALIZACE KPR?

M individualné upraveny postup KPR, ktery vede k
maximalni mozné hemodynamické ucinnosti

M standardni unifikovany postup — vétsina bere vse



PODSTATA OPTIMALIZACE

B vhodny parametr (parametry)

M znalost cilové hodnoty parametru, ktera reflektuje
optimalni hemodynamicky ucinek KPR

B moznost ovlivnéni resuscitacniho postupu tak, aby bylo
mozné dosahnout cilovou hodnotu sledovaného
parametru



MECHANIZUS SRDECNI MASAZE

M srdeCni pumpa (cardiac pump)
H hrudni pumpa (thoracic pump)

B pumpa levé siné (left atrial pump)



INDIVIDUALIZACE - PARAMETRY

Hemodynamic—directed cardiopulmonary resuscitation during
in—hospital cardiac arrest*

Robert M. Sutton?2, Stuart H. FriessP, Matthew R. Maltese2, Maryam Y. Naim?2, George
Bratinov?, Theodore R. Weiland?@, Mia Garuccio?, Utpal Bhalala®, Vinay M. Nadkarni@, Lance
B. Beckerd, and Robert A. Berg@’

B EtCO, >15 mm Hg
M diastolicky krevni tlak >25 mm Hg

Bl koronarni perfuzni tlak >20 mm Hg



PROC ULTRASONOGRAFIE?

B implementovana metoda do procesu KPR, at uz
probiha kdekoliv

H neinvazivni
H semikontinualni
B TTE (TEE)

H nekonvencni vyuziti nikoliv behem kontroly rytmu,
ale naopak behem srdecni masaze



CO MUZEME ZMENIT?
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lokalizace kompresi

hloubka kompresi
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LOKALIZACE KOMPRESI



LOKAIZACE KOMPRESI

Radiological assessment of chest
compression point and achievable
compression depth in cardiac patients

Sverre Nestaas', Knut Haakon Stensath’, Vigdis Rosseland” and Jo Kramer-Johansen'”
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LOKALIZACE KOMPRESI

stred hrudniku kaudalni posun

EtCO, 16 mm Hg EtCO, 23 mm Hg
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lokalizace kompresi




HLOUBKA KOMPRESI

Hemodynamic directed CPR improves cerebral perfusion pressure and @Lmk
brain tissue oxygenation™:**

Stuart H. Friess®*, Robert M. Sutton®, Benjamin French¢, Utpal Bhalala®d,

Matthew R. Maltese”, Maryam Y. Naim?P, George Bratinov?®,

Silvana Arciniegas Rodriguez”, Theodore R. Weiland”, Mia Garuccio
Vinay M. Nadkarni®, Lance B. Becker¢, Robert A. Berg®
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UCINNOST KPR V PRAXI

Skulec et al. Critical Care (2019) 23:334

https://doi.org/10.1186/513054-019-2607-2 Cl’ltl C a | C a re

RESEARCH Open Access

Correlation between end-tidal carbon
dioxide and the degree of compression of
heart cavities measured by transthoracic
echocardiography during cardiopulmonary
resuscitation for out-of-hospital cardiac
arrest

, - 2.3* . / A flardioie oo 1,256
Roman Skulec'”*" @, Petr Vojtisek' and Vladimir Cerny'~**



UCINNOST KPR V PRAXI

M pacienti resuscitovani pro mimonemocnicni nahlou
zastavu obehu netraumatické etiologie s jakymkoliv
rytmem

H standardni ALS

M co nejdrive TRACE protokol, poté 3x zaznam srdce
v subkostalni projekci behem masaze a zapis EtCO,

M vysetreni pristrojem Vscan Dual Probe




UCINNOST KPR V PRAXI

M 20 pacientu, echokardiograficky zaznam hodnotitelny u
13 z nich

B u kazdého pacienta 3 méreni, celkem 39 méreni
kompresibility LV a RV







UCINNOST KPR V PRAXI

Table 1 Utstein style clinical characteristics of the patients

Number of the patients
Men/wamen (n)
Age (years +£50)
Location of OHCA (n (%))
Home
Workplace
Street
EMS ambulance car
Aetiology of OHCA (n (%))
Cardiac
Hypoxia
Pulmonary embaolism
Metabolic
Witnessed OHCA (n (%))
First monitored rhythm (n (%))
Ventricular fibrillation
Pulseless electrical activity
Asystole
Bystander CPR* (n (%))

Camnrreccinn and ventilation

Any ROSC
Sustained ROSC

30-day survival or survival to discharge (n (%))

30-day favourable neurclogical outcome ((CPC score 1 or 2) (n (%))

18
13/5
666+ 126

12 (66.7)
3(167)
1(55)

2{1.)

11 (61.1)
5(278)
1(5.5)
1({45)

18 (100.0)

6 (333)
7 (389)

5278

Tn

12 {66.7)
8 (44.4)
6 (333)
5 (27.8)

A tabReRl srdiamastof e gpernency medical candrec (PR cardinnulmonans recuseitation B.§ hag, Jife <
Defibrillation time** (5 + S0)
Any ROSC

Sustained ROSC

30-day survival or survival to discharge (n (36))

30-day favourable neurological outcome ((CPC score 1 or 2) (n (%)

46/ + 248
12 (66.7)
8 (44.4)
6(333)
5(278)
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kompresni index RV vs. kompresni index LV
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kompresni index RV vs. EtCO2
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60 80
kompresni index RV (%)

kompresni index LV vs. EtCO2

r=0,579, p<0,001

10 20 30 40 50
kompresni index LV (%)
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maximalni kompresni index RV nebo LV vs. EtCO,
35,

w
o

r=0,805, p<0,001 ..
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Table 4 Cimax cut-off levels for prediction of EtCO, levels above different thresholds

EtCO; (mmHg)
>15

Clmax cut-off level (%)
15.25

Best Youden's index
0.952
1.000
0.742

Sensitivity (%,

95.2

Specificity (%)
100.0

100.0

74.2

Positive predictive value
100.0

100.0
100.0

100.0
74.2

Negative predictive value

sle}

2
02.2

1

0.0
724
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ULTRASOUND-GUIDED CHEST COMPRESSIONS IN OUT-OF-HOSPITAL
CARDIAC ARRESTS

Mirko Zanatta, mp, PHD,” Carlo Lorenzi, mp,T Margherita Scorpiniti, mp,+ Vito Cianci, mp,”’ Roberto Pasini, mp,§
and Agata Barchitta, mp
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Pre-US Post-US

Figure 3. ETCO, values prior to (Pre-ultrasound:
20.37 = 7.84 mm Hg) and after (Post-ultrasound 37.10 = 11-
75 mm Hg) the ultrasound check. *p < 0.05. ETCO, = end-tidal
carbon dioxide; US = ultrasound.
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Clinical paper

Carotid Doppler blood flow measurement during cardiopulmonary
resuscitation is feasible: A first in man study™

Adeyinka A. Adedipe®:"-*, Deborah L. Fly, Scott D. Schwitz?, Dawn B. Jorgenson¢,
Haris Duric¢, Michael R. Sayre ", Graham Nichol ®-"
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Original Contribution

A comparison of carotid doppler ultrasonography
and capnography in evaluating the efficacy of CPR

Gokhan Yilmaz MD ? & =, Mustafa Silcan MD ?, Siiha Serin MD €, Bahadir Caglar MD d 2 =& (Ozkan Erarslan MD ®,
ismet Parlak MD ©
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ZAVERY

B POCUS béhem srdecni zastavy umoznuje rozpoznat
pricinu a doprovodné problémy

B POCUS ma prognosticky vyznam

B POCUS je kandidatni metoda pro praktickou a
automatickou realizaci konceptu ultrasound-guided CPR

H nebojte se pouzivat POCUS béhem kardiopulmonalni
resuscitace



dekuji za pozornost

skulec@email.cz



	Snímek číslo 1
	Snímek číslo 2
	Snímek číslo 3
	Snímek číslo 4
	Snímek číslo 5
	Snímek číslo 6
	Snímek číslo 7
	Snímek číslo 8
	Snímek číslo 9
	Snímek číslo 10
	Snímek číslo 11
	Snímek číslo 12
	Snímek číslo 13
	Snímek číslo 14
	Snímek číslo 15
	Snímek číslo 16
	Snímek číslo 17
	Snímek číslo 18
	Snímek číslo 19
	Snímek číslo 20
	Snímek číslo 21
	Snímek číslo 22
	Snímek číslo 23
	Snímek číslo 24
	Snímek číslo 25
	Snímek číslo 26
	Snímek číslo 27
	Snímek číslo 28
	Snímek číslo 29
	Snímek číslo 30
	Snímek číslo 31
	Snímek číslo 32
	Snímek číslo 33
	Snímek číslo 34
	Snímek číslo 35
	Snímek číslo 36
	Snímek číslo 37
	Snímek číslo 38
	Snímek číslo 39
	Snímek číslo 40
	Snímek číslo 41
	Snímek číslo 42
	Snímek číslo 43
	Snímek číslo 44
	Snímek číslo 45
	Snímek číslo 46
	Snímek číslo 47
	Snímek číslo 48
	Snímek číslo 49
	Snímek číslo 50
	Snímek číslo 51
	Snímek číslo 52

