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Benefits und Risk
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= |dentifizieren von reversiblen = \erzogern Thoraxkompressionen

Ursachen = Missinterpretation der Befunde

= Sicherstellen wirkungsvoller
Kompressionen

= |dentifizieren Pseudo-PEA
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Wann POCUS TTE bei REA nicht hilfreich
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Welcher Reanimations Algorithmus?

Adult Cardiac Arrest Algorithm (VF/pV T/Asystole/PEA)

G
‘ Start CPR -
* Giva oxygen | = Pushhard faticast 2inches
|, * Attach monitor/defibrillator 15 emiland facst (100-120/mir)
k. 4 and sltow complete chest rocoll.
= Minimize Intesruptions in
. @ fons.
= Avold excessive ventilaton.
Yos Rhythm fiia * Ghangt compressor Every
. . shockable? 2 minutes, of sooner i fatigued.
— . « Hnoadvancedainvay, 307
. (2} 2 (2) cornpressioneventiotion satio.
T VFIpVT 7’ Asystole/PEA | « Quantitativewaveform
- g 4 COpROGrOpTY
} ~ M PETCO, 810w or dEEreasing.

reassess CPR quality.

Defibrillation S A S

recommendation feg. initial

\ dast af 120-200 Ji if unkagwn,
CPR2min GER2min s maximumanaiabie
* VIO access A ey . Second andsubsequent doses
% b | = Epinephrine every 3-5 min shoutd be equivatent, and higher

T » Consider advanced alrway, dases may be considored.
l a « Monophasie 3500

= Nicht schockierbarer Rhythmus & — L.

(5) Second dase: 150mg
o
é No Lidocaine IV/IO dose:
8 First dose: 1415 mgfeg
F CPR 2 min Secord dose 0.5-0.75maikg,
* Epinephrine every 3-5 min
= Consider advanced airway,

= Reversible Ursache? ——

nometry 10 confirm and monitar

P
E No ET tube piacement
Rhythm \ = Once advanced aifwdy in pce,

qgive 1 Breathevery § seconds

= Asystolie/PEA mit/ohne o

Circulation (ROSC)

= = (11} . = Putse and Diood pressure
T GPR 2min N T i = Abrupt sustainedinarease in

. . e i "/ CPR 2 min | PETED, (tyicalty =40 mm Hgl
— + Amiodarone of lidocaine = = Spoataneous ortorial press
Herzaktivitat et s e
H = —

monitoring

Reversibie Causes

|

Yos

= Hypareciemia

* Hypouia

* Hydrogen ion [acidosis)

= Hypo-ihyperkalemia

f * Hypothermia

+ tfno signs of returnof BORBHTl] | o 1o oiions
spontaneous clrculation : ! | = Tomporiodo, corgioe
(ROSCHgo to 100r 11 - Tonins

+ IfROSC goto = Theombosis, pulmonary
Post-Cardiac Arrest Care = Thromiboss, coronary

= Consider appropriatencss
of continued resuscitation J
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Nicht defibrillierbare Rhythmen: reversible Ursachen

Potential Cause

Hypovolemia

Hypoxia

Hydrogen ion excess (acidosis)

Hypoglycemia*
Hypokalemia

Hyperkalemia

Hypothermia

Tension pneumothorax

Tamponade - Cardiac

Toxins

Thrombosis (pulmonary embolus)

Thrombosis (myocardial infarction)

How to Identify

Rapid heart rate and narrow QRS on ECG; other symptoms of low
volume

Slow heart rate

Low amplitude QRS on the ECG

Bedside glucose testing
Flat T waves and appearance of a U wave on the ECG

Peaked T waves and wide QRS complex on the ECG

Typically preceded by exposure to a cold environment

Slow heart rate and narrow QRS complexes on the ECG; difficulty
breathing

Rapid heart rate and narrow QRS complexes on the ECG

Typically will be seen as a prolonged QT interval on the ECG; may
see neurological symptoms

Rapid heart rate with narrow QRS complexes on the ECG

ECG will be abnormal based on the location of the infarction

Treatments

Infusion of normal saline or Ringer’s lactate

Airway management and effective oxygenation

Hyperventilation; consider sodium bicarbonate
bolus

IV bolus of dextrose

IV Magnesium infusion

Consider calcium chloride, sodium
bicarbonate, and an insulin and glucose
protocol

Gradual rewarming

Thoracostomy or needle decompression

Pericardiocentesis

Based on the specific toxin

Surgical embolectomy or administration of
fibrinolytics

Dependent on extent and age of Ml
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Reversible Ursachen

4H‘s und HITS

4 * Reversible Ursachen: )
Hypoxie Herzbeuteltamponade
Hypovolamie Intoxikationen
Hypo-/Hyperkaliamie, Thrombose, koronar oder

metabolische Storung pulmonal

\Hypothermie Spannungspneumothorax 4
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Leitlinien 2010 — Ultrasound in ALS "™ &5eis

Contents lists available at ScienceDirect
RESUSCITATION

Resuscitation

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

European Resuscitation Council Guidelines for Resuscitation 2010

Section 4

Use of ultrasound imaging during advanced life support
Several studies have examined the use of ultrasound during
cardiac arrest to detect potentially reversible causes. Although no

studies have shown that use of this imaging modality improves out-
come, there is no doubt that echocardiography has the potential
to detect reversible causes of cardiac arrest (e.g., cardiac tam-
ponade, pulmonary embolism, aortic dissection, hypovolaemia,
pneumothorax).261-268 When available for use by trained clini-
cians, ultrasound may be of use in assisting with diagnosis and
treatment of potentially reversible causes of cardiac arrest. The 13
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Wirklich Asystolie bzw. PEA?

14



Elektromechanische Dissoziation

Definition:

,continued electrical rhythmicity of the heart in the
absence of effective mechanical function”



M .
Pulslose elektrische Aktivitiat (PEA) — "™ =il
EIektromechanlsche D|5502|at|on
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EMD? Pseudo-EMD?
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FEEL - Focussed Echocardiographic Evaluation in Live support

Wandbewegungen

,Pseudo-PEA" ~echte” PEA

Die Differentialdiagnose der PEA ist nur
mit Echokardiographie sicher maoglich



FEEL - Focussed Echocardiographic Evaluation in Live support

Resuscitation 81 (2010) 1527-1533

|

Contents lists available at ScienceDirect

RESLISCTTAT IO

Resuscitation

journal homepage: www.elsavier.com/locate/resuscitation -

Clinical paper

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 llper®,
Hanns Ackermann', Marcus Rudolph®, Shahana Uddin®, Markus A. Weigand!, Edgar Miiller/,
Felix Walcher¥, from the Emergency Ultrasound Working Group of the Johann Wolfgang
Goethe-University Hospital, Frankfurt am Main'
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FEEL Studie, Breitkreutz et. al 2010 ™™

= Fragestellung:
= Durchfuhrbarkeit TTE bei Kreislaufstillstand?
= Detektion reversible Ursachen durch TTE?
= Einfluss TTE-Befund auf weiteres Management/Behandlung?

= Resultate:
= 35% mit Asystolie und 58% mit PEA hatten koordinierte Herzaktivitat
= Bei Patienten mit vermuteter PEA war die verminderte Herzaktivitat auf
schwer eingeschrankte LV-Funktion (59%) oder Perikardtamponade (9.8%)
zuruckzufiuhren
= Vermutete PEA oft auf Grund profundiertem Schock und Asystolie oft bei
feinschlagigem Kammerflimmern

20
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Reason Trial, Gaspari et al.2016 ™" «=eewnn

= 54% der PEA Patienten and 10% der Asystolie Patienten zeigten kardiale
Aktivitat im initialen Ultraschall, dies unterstitzt den Fakt, dass die Puls-
Kontrolle mit den Fingern bei Herzstillstand nicht optimal ist

= PEA oder Asystolie: falls kardiale Aktivitat vorhanden, dann ROSC-Rate
>50%

= «Flackern» sollte nicht als Nulllinie betrachtet werden

= Die Abwesenheit von kardialer Aktivitat (echte Asystolie) bei Antreffen des
Patienten ist nicht 100% sensitiv fir «non-survivors», obwohl die
Uberlebensrate bis zur Entlassung verschwindend gering war (0.6%)

21
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Durchfihrung TTE bei Reanimation

Wann?

Wer?

Wie?

Vorbereitung auf Befunde bzw Einleitung
Therapie?
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Durchfuhrung TTE bei Reanimation

= Wahrend CPR Vorbereitung fur Ultraschall =» subxyphoidale Anlotung
= Zahlen (...,27, 28, 29, 30)

= Stopp CPR fur Rhythmusanalyse, Durchfihrung Ultraschall, wahrendessen Countdown
10 bis 0

= Kontrolle: no flow time (< 10 sec) = Wiederbeginn CPR nach max 10 sec

= Keine Sicht aufs Herz nach 3 sec: STOPP Ultraschall, Wiederbeginn CPR, 2. Versuch bei
nachster Rhythmusanalyse

* Video-Loop aufnehmen (4-5 bis max 10 sec)

= Interpretation/Konsequenzen des Videos wahrend Fortflihren der CPR

23
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Subxyphoidale Anlotung




Subxyphoidale Anlotung

are to be minimised. A sub-xiphoid probe position has been
recommended.61267.269 placement of the probe just before chest
compressions are paused for a planned rhythm assessment enables
a well-trained operator to obtain views within 10s. Absence of
cardiac motion on sonography during resuscitation of patients in
cardiac arrest is highly predictive of death?’%-272 although sensi-
tivity and specificity has not been reported.
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Loop-Interpretation

,Das Herz kontrahiert/steht still“
“Das Herz pumpt leer/eingeschrankt”
,Perikardtamponade”
,Rechtsherzbelastungszeichen”
,Keine signifikanten Befunde”
,Schlechte Schallqualitat”

=» Gute Kommunikation, close-the-loop
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LUKS Basis Untersuchungsgang

Ventrale Anlotungen
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LUS — » + Ausschluss Pneumothorax
» B-Linien in 4 Quadranten
; s4ach Ausschl
Subxyphoidale UBSLOIUSS
SULAYRIIVIUQIC »> SSAX | « LAE
Anlotungen SIVC - Perikardtamoponade
Y
Stopp Zeichen fir
Volumentherapie?
v - Perirkarderguss
- EPSS
AR = —»{ « MV/AV Morphologie
= Color Doppler
* Pleuraerguss
< LV Funkti
- unktion
PSAX |— s
- RWBS
=Perikarderguss
~ RV/LV Ratlo = MV/TV Morphologie
i - A/V Ratio = Color Doppler
oA - Perikarerguss
A4Ch "l . MAPSE
- TAPSE
= TASV
y Dorsale Anlotungen
LUS # » Volumetrie der Pleuraergiisse

+ Aerobronchogramm

rner kantonsspital

LUZERN SURSEE WOLHUSEN

27



The CASA Exam
1. Cardiac Tamponade?
<10 seconds
(As indicated)

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

<10 seconds
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1. Perikardtamponade?

29
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2. Rechtsherzbelastung?

16 Mar 2016 / 08:57

SonoSite

P21xp/5-1 Cardiac
M-11 TIS 06

30



Akute vs. chronische Rechtsherzbelastung?

Stephen Alerhand MD

Linda Qiu MD  ACUTE PULMONARY EMBOLISM VS CHRONIC PULMONARY HYPERTENSION

RIGHT HEART THROMBUS RIGHT VENTRICULAR FREE WALL THICKNESS TRICUSPID REGURGITATION PRESSURE GRADIENT PULMONARY ARTERY ACCELERATION TIME

RIGHT ATRIAL ENLARGEMENT

Acute

60 /60 SiIGN PULMONARY ARTERY EARLY-SYSTOLIC NOTCHING
Proximally Located, Higher-Risk PE Acule

TRPG < 60 mmHg PAAT < 60 msec

Fig. 11. Infographic of echocardiographic signs distinguishing acute pulmonary embolism
and chronic pulmonary hypertension. (Adapted with permission from Alerhand, S. and
R.J. Adrian, What echocardiographic findings differentiate acute pulmonary embolism
and chronic pulmonary hypertension? Am J Emerg Med, 2023. 72: p. 72-84.)
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MI 1.1

'1s 0.5
CardiacM = Right
§4-2 . '

206Hz

21.0cm

2D

HGen
Gn 50
S50
/2710
5 mm/s
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Trauer-Approach

1. Rhythmusanalyse Echo:
Perikardtamponade? Kardiale Aktivitat?
LV-Position?

Wahrend der folgenden 2 Minuten
Reanimation: 2 Punkte
Kompressionssonographie mit Frage nach
TVT? IV-Zugang?

2. Rhythmusanalyse Lungensonographie:
Pleuragleiten?

Wahrend der folgenden 2 Minuten
Reanimation: AAA? Freie Fliissigkeit?

3. Rhythmusanalyse Echo: Reassessement

‘
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Optimierung CPR und Ultraschall

= Zeitverlust wahrend CPR-Pausen = Video aufnehmen -
= Countdown oder Timer fiir 10sec Ultraschall
= Erfahrenste Person mit Ultraschall ’/

= Verwendung eines Protokolls fiir CPR und Ultraschall

35
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Zielsetzung fokussiertes TTE unter Reanimation

= |dentifikation von behandelbaren Ursachen
= Differenzierung , echte/Pseudo” PEA

" Frihe Diagnose eines ROSC

= Qualitatsverbesserung der CPR
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