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Identité de la Critical Care Echocardiography

CCE

CH EST Consensus Statement

CCE is performed and interpreted by the inten-
American College of Chest Physicians/ sivist at the bedside to establish diagnoses and to
La Société de Réanimation de Langue . o . . - 2 '
Francaise Statement on Competence in guide therapy of patients with cardiopulmonary com-

it & . ey . ol 1 h | | £ 1

Critical Care Ultrasonography promise. Ihis part of the document defnes the
Do Rl Kopmis, MD, Chiisioher Hord, M5, Adfs Kpdan, MD elements of echocardiography that are required to

John Oropello, MD: Antoine Vieillard-Baron, MD; Olivier Ader, MD;
Daniel Lichtenstein, MD; Eric Maury, MD; Michel Slama, MD; achieve Competence in C CE .

and Philippe Vignon, MD

Chest 2009;135:1050-60



Echocardiographie en Réanimation

Echocardiographie en Cardiologie

Indication principale : insuffisance circulatoire et/ou respiratoire

Indication principale : cardiopathies

Réalisation au lit du patient par le réanimateur

Réalisation au laboration d’échocardiographie par le
cardiologue ou l'infirmiéere formée

Interprétation en temps réel par le médecin réanimateur

Interprétation en temps réel ou a distance par le cardiologue

Guide immédiatement la démarche diagnostique de pathologie
aigué ou chroniques décompensées

Evaluation de pathologies cardiovasculaires chroniques parfois
complexes

Disponibilité permanente 24/7

Réalisation programmeée aux heures ouvrables

Patients fréquemment ventilés (interactions cardiopulmonaires)

Patients en ventilation spontanée et parfois ambulatoires

Echocardiographie transoesophagienne fréquemment requise et
facile a réaliser sous sédation (ventilation mécanique)

Echocardiographie transthoracique le plus souvent pratiquée
car qualité d’'images souvent suffisante

Utilisation fréquente d’une évaluation ciblée

Examen exhaustif répondant a I'état de I'art

Evaluation qualitative, semi-quantitative ou quantitative utilisant
des parameétres simples et reproductibles

Evaluation quantitative utilisant en routine I'ensemble des
outils disponibles (ex, strain, imagerie tridimensionnelle)

Impact thérapeutique immédiat (y compris indication chirurgicale)

Impact thérapeutique en régle retardé (modification du
traitement au long cours)

Evaluations répétées voire monitoring, suivi a court terme

Evaluation ponctuelle, suivi a long terme

Vignon P. In: Critical Care Ultrasound. P Lumb and D Karakitsos (Eds). Elsevier 2014
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CONFERENCE REPOR

Topic

ICM Antonelli 2007

ICM Cecconi 2014

Hemodynamic
moniloring

AND EXPERT PANEL

Consensus on circulatory shock
and hemodynamic monitoring. Task force
of the European Society of Intensive Care

Medicine

—-We do not recommend routine measurement of CO for
tients with shock. Level 1@ QuE moderate (B)

~We suggest considering echocardiography or
measurement of CO for diagnosis in patients with clinical
evidence of ventricular failure and persistent shock with
adequate fluid resuscitation. Level 2 (weak): QoE moderate
(B)

—We do not recommend the routing use of the pulmonary
artery catheter for patients in shock. Level 1 QoE high (A)

~We recommend funther hemodynamic assessment (such as
assessing cardiac function) to determine the type of
shock if the clinical examination does not lead o a elear
diagnosis. Ungraded best pracrice

~We suggest that, when further hemodynamic assessment

is needed, echocardiography is the preferred modality to

initially evaluate the type of shock as opposed to more

invasive technologies. Level 2: QoE moderate (B)

—In complex patients we suggest 1o additionally use

pulmonary arery catheterization or transpulmo

thermodilution to determine the type of shock. Level 2;

QoE low (C)

—We do pot recommend routine measurement of cardiac

output for patients with shock responding 1o the initial

therapy. Level 1: QoE low (C)

=We recommend measuréments of cardiae output and

stroke volume 1o evaluate the response o foids or

notropes o patients that are not responding to initial

therapy. Level 1; QoE low (C)

~We suggest sequential evaluation of hemodynamic status

—Echocardiography can be used for the sequential
evaluation of cardiac function in shock. Statement of fact

—We do not recommiend the routine use of the pulmonary
artery catheter for patients in shock. Level 1; QoE high (A)
~We suggest pulmonary artery cathelerization in patients
wilh refractory shock and right ventricular dysfunction,
Level 2: QoE low (C)

—We suggest the use of ranspulmonary thermodilution or
pulmonary anery catheterization in patients with severe
shock especially in the case of associated acute respiratory
distress syndrome. Level 2; QoE low (C)

-We recommend that less invasive devices are used,
instead of more invasive devices, only when they have been
validated in the context of patients with shock. Ungraded
best practice
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Intensive Care Med (2025} 51:1971-2012
https://doi.0rg/10.1007/500134-025-08137-2

CONFERENCE REPORTS AND EXPERT PANEL

ESICM guidelines on circulatory shock B
and hemodynamic monitoring 2025

Xavier Monnet""®, Antonio Messina®?, Massimiliano Greco, Jan Bakker®®, Nadia Aissaoui?,
Maurizio (e((om"i, Giacomo Coppallmz, Daniel De Ba[ker’, Vanina Kanoore EduIA, Laura Evansg,
Glenn Hernandez?, Oliver Hunsicker'®, Can Ince®, Thomas Kaufmann'', Bruno Levy'?,

Manu L. N, G. Malbrain'*'%, Alexandre Mebazaa'®, Sheila Nainan Myatra'®, Marlies Ostermann'’,
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IN PATIENTS WITH SHOCK, DOES PERFORMING ECHOCARDIOGRAPHY IMPROVE CLINICAL OUTCOMES?

- We[suggest performing one or more echocardiograms in patients with circulatory shock]

8 Echocord sed for th cardio fu shock [UNGRADED, BEST PRACTICE STATEMENT)

IN PATIENTS WITH SHOCK, DOES THE PRESENCE OF ECHOCARDIOGRAPHIC ABNORMALITIES PROVIDE ADDITIONAL
PROGNOSTIC INFORMATION FOR CLINICAL OUTCOMES?

= |n patients with shock, echocardiographically defined phenotypes of left and RV systolic function
may be of prognostic significance. ]

=3 |n patients with circulatory shock[echocard\'ography leads to changes in management %nd supports
therapeutic impact.
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PRO: Physician-Performed Ultrasound: The Time Has
Come for Routine Use in Acute Care Medicine
P. Vignon, MD, PhD

Anesth Analgesia 2012

DIU TUSAR

Number of
physicians
involved

EXPERTLEVEL CCE
Accumulated experience allowing mastery of all applications of
echocardiography with full range of use in critically ill patients,
supervising tramees, and conduecting clinical research prijects

ADVARCEDLEVELCCE
Comprehensive examination (TTE and TEE) with self-sufficiency in

SHEas M venl e S WL CA TP TTRNIGT Y COTTPEOTSe -
cardiae outpit. predad-eiponsiveniess, efficecy and tolarance of Muld
Ioadingremoval, LV efection Factton and size. RWMA, acute cor pubnonale,
pualmonary artery pressyre, RV aurflow, m-translt or entrappead summbus, BF
Suncrion and ventilator settings, vahulopathiss and prox fietic valve degfimetion,
LV diaviolic properiies and filling pressarey, patent foramen ovale and anatonmic

shants, pericardiil ond ectrapericandial timponads

BASIC LEVEL CCE
G directed examination (mainly TTE):
global LV size and fimetion, homaogeneois/heterogenanis LV contraction patrern,
ghabal RV size and fimetion, pericardial futd and tanponade, TVC size and
respiratory variation, color Doppler guidad assessment of severe valvelar
regurgitation

Field of
competence

Intensive Care Med (2014)

DOI 10.1007/5001 34-014-32 AND EXPERT PANEL

Expert Round Table on
Echocardiography in 1CU

International consensus statement on training
standards for advanced critical care
echocardiography

Table 4 Clinical applications of advanced critical care echocardiography

Clinical settings

2 (Cardiac arrest
a. During resuscitation
b. Afier successful resuscitation

1.[Circulalory failure (sustained hypotension, shock)]

3.[Acule respiratory failure
a. Severe hypoxemia with bilateral radiological infiltrates

b. ARDS
c. Decompensated chronic respiratory failure

d. Weaning failure from the ventilator

4.|Specific clinical settings
a. Suspected systemic embolism
b. Suspected acute infective endocarditis
c. Acute aortic syndrome
d. Severe chest trauma
e. Circulatory assistance

f. Brain dead donor
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DIU TUSAR

EXPERT

ADVANCED

Competence in

Advanced Critical Care
BASIC Echocardiography

Competence in
Basic Critical Care
Echocardiography

CHEST

Consensus Statement

American College of Chest Physicians/
La Société de Réanimation de Langue
Francaise Statement on Competence in
Critical Care Ultrasonography*

Paul H. Mayo, MD; Yannick Beaulieu, MD; Peter Doelken, MDD,

David Feller-Kopman, MD; Christopher Harrod, MS; Adolfo Kaplan, MD;
John Oropello, MD; Antoine Vieillard-Baron, MD; Olivier Axler, MD;
Daniel Lichtenstein, MD; Eric Maury, MD; Michel Slama, MD;

and Philippe Vignon, MD

Intensive Care Med (2011) 37:1077-1083 B
DOI 10.1007/500134-01 1-2246-9 EXPERT PANEL

11

H

Expert Round Table
on Ultrasound in ICU

International expert statement on training
standards for critical care ultrasonography

ensive Care Med (2014) 40:654-666
RN e T e A CONFERENCE REPORTS AND EXPERT PANEL

PE——
2014
——

Expert Round Table on
Echocardiography in 1ICU

International consensus statement on training
standards for advanced critical care
echocardiography
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Intensive Care Med (2011) 37:1077-1083 —_ -
DOl 10.1007/500134-011-2246-9 EXPERT PANEL

Expert Round Table International expert statement on training
standards for critical care ultrasonography

Statements

Preliminary general statements

All experts (100%) agreed upon the facts that:

¢ Basic-level critical care echocardiography and general
critical care ultrasound should be a required part of the
training of every ICU physician.

e Advanced-level critical care echocardiography is an
optional component of the training of the ICU
physician.

Intensivists who want to achieve competence in advanced
CCE must be trained to basic-level CCE as a prerequisite
(100% agreement).

1. Theoretical program:

Course design should include specific learning goals

[14]. The minimum number of hours for course design
required to teach advanced CCE is 40 h, to be divided
between lectures and didactic cases with image-based
training (100% agreement).

3. What is the required number of examinations to be
performed by the trainee?

Trainees must acquire competencies in TTE and TEE
(100% agreement). There was a consensus that TEE is
mandatory for advanced CCE. Review of the literature
suggests that 150 fully supervised TTE studies and 50
fully supervised TEE studies are a reasonable training

interpretation [24, 25]. Trainees should leam advanced
CCE with a locally qualified physician supervisor. Using
validated scoring system to evaluate acquisition of com-
petencies at bedside has been proposed [23]. A maximum
period of 2 years is recommended to collect the appro-
priate number of echocardiographic studies.

5. What should be the format for documenting practical
training in image acquisition and interpretation?

Each trainee must maintain a logbook of their scan-
ning activity that includes reports of studies performed
and/or interpreted. Trainees should write reports of their
image interpretation, and the reports be cosigned by
trainee and supervisor to attest that the findings have been
verified by a physician who is qualified in advanced CCE.
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Intensive Care Med (2013) 39:1019-1024 —
DOI 10.1007/500134.013-2838.7 ORIGI /

Number of supervised studies required
to reach competence in advanced critical
care transesophageal echocardiography

Jean-Bernard Ami
Antoine Vicillard-Ba
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Intensive Care Med (2018) 44:1097-1105
hittpsy//doi.org/10.1007/500134-018-5248-2

Acceleration of the learning @
curve for mastering basic critical care
echocardiography using computerized
simulation

Philippe Vignon'23%"®, Benjamin Pegot’, Franois Dalmay?, Vanessa Jean-Michel, Simon Bocher®,
Erwan Lher®57, Jérome Cros®, Gwenagl Prat® and EchoSimu Group
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Diagnostic accuracy and therapeutic impact of

transthoracic and transesophageal

echocardiography in mechanically ventilated

patients in the ICU

Formation

P Vignon, H Mentec, S Terre, H Gastinne, P Gueret and F Lemaire

Chest 1994,106;1829-1824

Table 2—Therapeutic Impact of Transthoracic (TTE)

and Transesophageal Echocardiography (TEE)*

TEE TEE

Therapeutic Changes (n=128) (n=96)
Catecholamines infusion (n=21) 10 11 (1)
Fluid challenge (n=18) 6 12 (4)
Rapid cardiovascular surgery {n=10) 2 8
Anticoagulation or fibrinolytic agents (n=2) 1 1
Antibiotics for endocarditis (n=2) 0 2
B-blockers (n=1) 0 1
Pericardiocentesis (n=1) 1 0
Total ((n=55) 20 35 )

Hemodynamic Assessment of Patients With
Septic Shock Using Transpulmonary
Thermodilution and Critical Care
Echocardiography
A Comparative Study
Philippe Vignon, MD, PhD; Emmanuelie Begot, MD; Amaud Mari, MD; Stein Silva, MD; Loic Chimot, MD;
Pierre Delour, MD; Frédéric Vargas, MD, PhD; Bruno Filloux, MD; David Vandroux, MD; Julien Jabot, MD;
Bruno Frangois, MD; Nicolas Pichon, MD; Marc Clavel, MD; Bruno Levy, MD, PhD; Michel Slama, MD, PhD;
and Béatrice Riu-Poulenc, MD
CHEST 2018; 153(1):55-64
CCE TPT

Fluid loading

PROPOSAL 2

Inotropic support

[nm‘wmﬂa

a) mBP < 65 mm Hg AND
b
©) No LV dystu ND
d) No acute cor pulmonale

@) mBP = 65 mm Hg AND




(uBm (UL
_ 83 % n.-:_ peEERAL) pawEam) B0z EI0L
ST ¥ B 16 1] 21513 oo N
(34680 MIDI1S-1LD £ i
] S [E3 L6 o ot ot 'z s (94£6) OO * T0E d 1z DOULA
LS o VN Vin (b (01510 OET 4 piEal
1z VN Vi & z 85 &) VN 15 OGS DT o6 B SHAT k| (i TS
(35BE) D051 LTT
B I i 2 o T ] s & (5750 100 1G] BT G551 £ it EWES
BT o I ci " T air ] e No1s-12 g aF T £l &1 WPLRS
(€0 1018
(34FE) [ID15-LD
Wi WM Wi 4L 0 01 it VN % (Baki)y T T o1 wal d 1 PEEEQAN
¥l o o ¥i 1 Wi S T 1% iyl ] ot L SH51 £ gr UBEROL
(%11 1018
(96T [LO0M
(HIT) [IDIE-LD
El WA W ¥ 4 L85 o VN VN (kD 100 Fat] o1 06T A ¢1 UOSIERL
(HETEN DT
(O5F 60 11315
L WM Wi GE L 85 &5 ¥/ ¥/ (34680 102 1% o1 0551 L yr O
z F or % VN T VN T VN sl o 34 W 9551 El g1 VESTI
(8540 (1D
(O56T) 100
(3420 N0
& [ i ¥ £ » 001 ¥ ¥/ /N (3t8¥1 1015 LL 3 P61 El o1 Amey
(a0 93
o VN /N R o 8O 1z VN VN (34050 (121 B ¥ A d 11 BuEsE
9 ] 8 - o oot E o FE noE oIz ok FOOT El v UUEIIRIIED
e T+ 0] i6 < v 5 16 VN wE il a] 1G] ¥l SE51 d & PIATIECRE
£T &L Fad ¥ ViIN VN ¥/ ¥/ £ o0 207 1 G5T £ & SIIEH
ekl M
(k) MO0
&l i 5 m o WA ¥/ VN VN (3405 [0 o8 s R £ LPEng
It v ot 56 o VN [ ¥/ VN il a] Tt oz TE51 £ 5 Wl
(320 NDI5-LD
4 i3 [ gc z 65 &5 T W (5550 000 g o oo El ¢ dsEapos
(1ET) 0D
(9GHED D10
ST E oz <3 L LW B ¥/ ¥/ (TE) D510 €11 a5 FiaT £ p UNELGIEY
(%480 [ID]5-LD
ot £ % i z LA Vi ¥/ ¥/N (BT LT 71 coie El PR
&l L 5T He 1] -] @ /N ¥/N aoo 1zT B 9661 4 7 WY
JemEms  sunsdrmag (suossIOpe
Eadimg ooy esaAcy mscuBey L) [} Jule B L [
seaesdares auaned PP ] powad
a=eddur Aamarag  pewmay ST Ayenogy i s (G FIL Aprag mag uAssgT Jopny
orp 2 MUPUSEIET o) iorsTad QAL (I0] S0 4y tuseslouety jusund wo g Jo pedu Supenems saping—1 FEY]



Historique Formation

2011

Intensive Core Med (1015) 44:1579-1581
hitgsd/doiorg/10.1007/5001 1401852256

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

Marine Goudelin'?, Bruno Evrard'?, Frangois Dalmay®, Ana Hemandez Padilla, Céline Gonzalez'?,
Thomas Lafon™=, Thomas Daix™4, Anne-Laure Fedou'*, Bruno Francois™ and Philippe Vignon' 4"

P
2017
e

Impact
thérapeutique

Nouvelles
techniques /%

Miniaturisation des appareils

Iniensive Care Mex (2015) 41:1886-1394
DOI 10.1007/001 34-015- 39954

Emmanuelle Begot
Frangois Dalmay
Caroline Etchecopar
Marc Clavel

Nicolas Pichon
Bruno Francois
Roberto Lang
Philippe Vignon

@ CrossMark

Hemodynamic assessment of ventilated ICU
patients with cardiorespiratory failure using
a miniaturized multiplane transesophageal
echocardiography probe

1000 mL
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A pilot study on safety and clinical utility
of a single-use 72-hour indwelling
transesophageal echocardiography probe
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Formation & impact thérapeutique @

L'échocardiographie en réanimation est reconnue avec ses spécificités @
Elle doit étre réalisée et interprétée par le réanimateur pour l'intégrer dans la prise en charge @
Elle est recommandée en 1 intention pour I’évaluation hémodynamique du patientchoqué

Elle est utilisée de maniere répétée (monitoring) plus que ponctuelle (diagnostic)

Elle évalue l'efficacité et la tolérance de I'intervention thérapeutique (ex, remplissage vasculaire)

Elle identifie les limites de techniques de monitoring aveugles (thermodilution transpulmonaire)

LUETO est fondamentale en post-opératoire de chirurgie cardiaque et en cas d’'ECMO.

Stony ' Inserm i



