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D’ou vient-on ?

Research

Echocardiographic assessment of pulmonary artery occlusion
pressure in ventilated patients: a transoesophageal study
Philippe Vignon® 23, Ali AitHssain®, Bruno Frangois'2, Pierre-Marie Preux®3, Nicolas Pichon'.2,
Marc Clavel’2, Jean-Pierme Frat® and Hervé Gastinne!4

Official publication of the American C allege of Chest Physicians

PRO: Physician-Performed Ultrasound: The Time Has
Come for Routine Use in Acute Care Medicine

CHEST Diagnostic accuracy and therapeutic impact of P. Vignon, MD, PnD
ONLINE transthoracic and transesophageal Research ) o o
echocardiography in mechanically ventilated Diagnosis of left ventricular diastolic dysfunction in the setting of
patients in the ICU acute changes in loading conditions
e . B Philippe Vignon'23, Vincent Allot®, Jérdme Lesage', Jean-Frangois Martaillé!, Jean-
P Vignon, H Mentec, S Terre, H Gastinne, P Gueret and F Lemaire Claude Aldigiers, Bruno Francois! 2 and Hervé Gastinne! S

Chest 1994:106;1829-1834

Monocentriques, insuffisance circulatoire (choc septique) et respiratoire aigué

e Echocardiographie utilisée en dehors du laboratoire : contexte
différent, type de patient et indications

e Longue période de validation (vs. hémodynamique invasive / imagerie)
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CLINICAL COMMENTARY

Echocardiography in the intensive care unit:
from evolution to revolution?
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Intensive Care Med {2017) 43:1257-1269
DO 10.1007/500138-017-4734-2

RESEARCH AGENDA

The ICM research agenda on critical care @

ultrasonography

F.Mayo”, R Amtfield’, M. Balik™, P Kory", G. Mathis®, G. Schmidt®, M. Slama’®, G. Volpicelli®, N. Xirouchaki™®,
A McLean'" and A Vieillard-Baron'23

Number of publications/year




Critical Care Echocardiography (CCE):
Echocardiographie en Réanimation

|

Insuffisance

circulatoire

@ critical care review

Bedside Ultrasonography in the ICU*
Part 1

Yanick Beaulieu, MD; and Paual E. Marik, MD, FCCP

| |

Insuffisance Autres

respiratoire indications

Hemodynamic assessment of critically ill patients
using echocardiography Doppler
Philippe Vignon

@ opinions/hypotheses

Hemodynamic Monitoring Utilizing
Transesophageal Echocardiography*

The Relationships Among Pressure, Flow, and
Function

Jan L Poelaert, MD, PhD, FCCP; and Guido Schiipfer, MD

Intensive Care Med (2006) 32:48-59 ,
DOI 10.1007/s00134-005-2834-7 REVIEW

b Echocardiography in the critically ill:
- G- Gibson current and potential roles
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Une méme technique utilisée différemment : changement
de paradigme & reconnaissance par les cardiologues

CH EST Consensus Statement

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

CCE

CCE is performed and interpreted by the inten-
sivist at the bedside to establish diagnoses and to
guide therapy of patients with cardiopulmonary com-
promise. This part of the document defines the
elements of echocardiography that are required to
achieve competence in CCE.

Chest 2009;135:1050-60



Critical care echocardiography

Conventional echocardiography

Main indications: cardiopulmonary
compromise

Main indications: cardiopathies

Performed at the bedside by the ICU physician

Performed in the Cardiology laboratory by
the sonographer

On-line interpretation by the ICU physician

Off-line interpretation by the Cardiologist

Interpretation in light of the Critical Care
Medicine background of the physician

Interpretation in light of the Cardiology
background of the physician

Guide diagnostic work-up and invasive
procedures

Expertise allows identification and
interpretation of complex findings

Around-the-clock availability

Daytime schedule

Ventilated patients (heart-lung interactions)

Spontaneously breathing (out)patients

TEE frequently required and easy to perform

TTE is most commonly performed

Frequently goal-oriented examination

State-of-the-art exhaustive examination

Qualitative or quantitative evaluation using
simple yet robust parameters

Quantitative assessment using all existing
imaging tools

Immediate diagnostic / therapeutic impact

Delayed diagnostic / therapeutic impact

Monitoring tool / short term follow-up

Diagnostic tool / long term follow-up

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




Intensive Care Med (2014) 40:1795-1815
DOL 10.1007/s00134-014-3525-2

CONFERENCE REPORTS AND EXPERT PANEL

Maurizio Cecconi
Daniel De Backer
Massimo Antonelli
Richard Beale

Jan Bakker
Christoph Hofer
Roman Jaeschke
Alexandre Mebazaa
Michael R. Pinsky
Jean Louis Teboul
Jean Louis Vincent
Andrew Rhodes

Consensus on circulatory shock

and hemodynamic monitoring. Task force
of the European Society of Intensive Care
Medicine

Topic ICM Antonelli 2007

ICM Cecconi 2014

Hemodvonamic -We do not recommend routine measu
mﬂni[m-jng ol ith gl a g DO P ST

=5 (]

T [ el |5

rement of CO for —We recommend further hemodynamic assessment {such as

assessing cardiac function) to determine the type of
s];mk if_ the clinical examination does not lead to a clear

] LT i F] e PRl ] LT, [RI"(]:

pale g ddiionally use
pulmonary artery catheterization or ranspulmonary
thermodilution to determine the type of shock. Level 2;
QoE low (C)
-We do not recommend routing measurement of cardiac
output for patients with shock responding to the initial
therapy. Level 1; QoE low (C)
-We recommend measurements of cardiac output and
stroke volume o evaluate the response to fuids or
inotropes in patients that are not responding o initial
therapy. Level 1; QoE low (C)
—We suggest sequential evaluation of hemodynamic status
during shock. Level 1: OoE low (C

artery catheter for patients in shock. Level 1; QoE high (A)
—We suggest pulmonary artery catheterization in patients
with refractory shock and right ventricular dysfunction.
Lewvel 2; QoE low (C)

—We suggest the use of transpulmonary thermodilution or
pulmonary arterv 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. Ungroded
best practice
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Utilisation difféerente: notion de goal-oriented echocardiography

Naissance de I"échocardiographie « Niveau basique »

Intemsive Cane Med (2N0T) 33217051799 .\ DR
DO 10 DM Tis0 1 34-007-0742-8 BRIEF REPORT

e Focused training for goal-oriented hand-held
Pt Wehcour echocardiography performed

Cuillaume Condran hy “mrdhhs‘ﬂ residents

ety e in the intensive care unit

Bruno Frangeis
Hervé Gastinne

Basic critical care echocardiography: Validation of a curriculum
dedicated to noncardiologist residents*
Philippe Vignon, MD, PhD; Frédérique Miicke, MD; Frédéric Bellec, MD; Benoit Marin, MD;

Jéréme Croce, MD; Tania Brouqui, MD; Cédric Palobart, MD; Patrick Senges, MD; Christophe Truffy, MD;
Alexandra Wachmann, MD; Anthony Dugard, MD; Jean-Bernard Amiel, MD

Intensive Care Med (2014) 40:1475-1450  [JNG_N
DOL 10.1007/5001 34-014-3449-7 ORIGINAL

Lmmannelle Begot Ultrasonographic identification

}m:ghvﬁmm and semiquantitative assessment

Nicolas Pichon - of unloculated pleural effusions in critically ill
pruno Prangois patients by residents after a focused training

Philippe Vignon
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PRO: Physician-Performed Ultrasound: The Time Has
Come for Routine Use in Acute Care Medicine

P. ¥ignon, MD, PhD

MNumber of )
physicians Field of
svolved competence

EXPERT LEVEL CCE
Accumulated experience allowing mastery of all applications of
echocardiography with full range of use in cntcally ill patients,
supervising tramees, and conducting clmical research projects

ADVANCED LEVELCCE

DIU
TUSAR

cardiar onfpid, prelad-responsiven ess, efficacy and tolarance of fTid
loading/ramoval, LV gjection fFaction and size RWMA, acige cor pilmonale,
i oy artery pressire, R outfow!, m-tran sl oF entrapped foombis. R
Sinetion and vertilator seftings, vahadopathies and pros fetle valve desfioe tlon,
LV dias i lic properties and filling pressures, patent foramen ovale and anatomic
sheerats, pericand il and ectrapericandial tmpon ads

BASIC LEVEL CCE
Goal-directed examination (mainly TTE):

global LV size and function. homogeneous/heterogeneous LV contraction pattern,
global RV size and function, pericardial fluid and tamponade, IVC size and
respiratory variation, color Doppler guided assessment of severe valular

regurgitation

Anesth Analgesia 2012
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Recommandations internationales

2011

pAO NN

=== 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, MD:

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

DOI 10.1007/400134-011-2246-9 EXPERT PANEL

Expert Round Table H - .
cxpert Round Table International expert statement on training

standards for critical care ultrasonography

sive Cz 2014) 40:654-666 .
O e e o CONFERENCE REPORTS AND EXPERT PANEL

papert Round Table o8 International consensus statement on training
chocardiography in 1CL

standards for advanced critical care
echocardiography



Intensive Care Med (2011) 37:1077-1083 _
DOI 10.1007/s00134-011-2246-9 EXPERT PANEL

Expent Round bl International expert statement on training
standards for critical care ultrasonography

Basic CCE = DESAR / DESMIR / DESC Réanimation (réanimateurs)

Advanced CCE = DIU TUSAR / DIU échocardiographie (cardiologues)

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

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



Niveau « avancé » : DIU TUSAR

1. Theoretical program:

Course design should include specific learning goals
as described in the ACCP/SRLF competence statement
ourse design
o be divided
image-based

between lectures and didactic cases wi
training (100% agreement).

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

target to achieve competence in image acquisition an
interpretation [24, 25]. Trainees should learn advanced
CCE with a locally qualified physician supervisor. Using
validated scoring system to evaluate acquisition of com-

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

es 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.

6. Where should practical training take place, and who
should supervise practical training in image acquisi-
tion and interpretation?

supervision of hands-on trainin

normal models under t

practical training should be a locally qualified physician
who regularly performs advanced CCE in the ICU envi-
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Intensive Care Med (2013) 39:1019-1024 , .
DOT 10.1007/5001 34-013-2838-7 ORIGINAL

:,‘I-‘l']?]"i'p;rﬂz;l‘:m Number of supervised studies required
Gwenaél Prat to reach competence in advanced critical
Alexandre Tonnelier .

Philippe Aegerter care transesophageal echocardiography

Jean-Michel Boles
Jean-Bernard Amiel
Antoine Vieillard-Baron

L1}

> 31 ETO

supervisées
E sur 6 mois
i 0 ahl}
% s hla
" ||
10 Ri=0 6024
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MNumber of supervised tronsoeso phageal echocardiography



Skills assessment score

50

20

10

Intensive Care Med (2018) 44:1097-1105
https://doi.org/10.1007/s00134-018-5248-z

ORIGINAL

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

Philippe Vignon'#*"®, Benjamin Pegot’, Francois Dalmay*, Vanessa Jean-Michel®, Simon Bocher®,
Erwan L'her’®”, Jéréme Cros®, Gwenaél Prat® and EchoSimu Group

p=0.039

M1 intervention group
& M1 control group
© M3 intervention group
© M3 control group
[ M6 intervention group

M6 control group

y = 5.3896In(x) + 29.572

L )
R*=0.3436
y = 13.373In(x) - 0.0231
R?=0.5885
10 15 20 25 30 35 40 45 50

Number of supervised TTE examination



Indications de I’échocardiographie en
Réanimation (niveau « avancé »)

Table 4 Clinical applications of advanced critical care echocardiography

Clinical settings

Goal of advanced CCE

1. Circulatory failure (sustained hypotension, shock)
2. Cardiac arrest

a. During resuscitation

b. After successful resuscitation

3. Acute respiratory failure
a. Severe hypoxemia with bilateral radiological infilirates

b. ARDS
¢. Decompensated chronic respiratory failure

d. Weaning failure from the ventilator
e. Unexplained sustained hypoxemia
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

Identify main mechanism(s)

Identify a reversible cause
Identify a potential cause of cardiac arrest and the mechanism of
subsequent circulatory failure

Distinguish between cardiogenic pulmonary edema and ARDS,
identify the origin of pulmonary edema

Identify acute cor pulmonale

Identify consequences of ventilator settings

Identify a cardiac cause of decompensation, chronic cor pulmonale,
pulmonary hyperiension

Identify a cardiac cause

Identify an anatomical shunt

Identify a cardiovascular source

Identify Duke’s criteria and assess anatomical/functional consequences
Identify blood extravasation and associated aortic disease

Identify blood extravasation and associated cardiovascular injury
Confirm adequate anatomical localization of devices

Identify potential associated local complications

Guide weaning

Identify main mechanism(s) of hemodynamic instability

Identify cardiovascular disease

Evaluate suitability for organ donation
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European Diploma in advanced critical care

EchoCardiography (EDEC)

ESICM Advanced Course

20 Webinars

+I

Written
additional courses

Advanced Courses

Practical

reporting
ESICM Clinical Course

s
+ 0SCE

EDEC logbook

24 months to complete IIIIEIIRIIRIIRIERIENNNINN

thérapeutique

Examination

Nouvelles
techniques

Conclusion

Application for

Certification in Critical’
Care Echocardiography’
(CCEeXAM) i

Certification Requirements and
Online Certification Instructions




B cifici Impact Nouvelles s
: thérapeutique techniques

Ne pas tout confondre !!!

e Plusieurs types d’appareils pour des usages différents

e Améliorations technologiques incessantes (miniaturisation)
e A impulsé la distinction d’un niveau « basique »

e |’échocardiographie ne doit rester gu’un outil !!

e Choisir la déclinaison adaptée au patient :

— Stéthoscope ultrasonique
— ETTou ETO

— Modes « avancés » (Speckle tracking, 3D...) : recherche clinique.
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Stéthoscopes ultrasoniques :
Point-Of-Care echocardiography (niveau basique)

e Bidimensionnel et
Doppler couleur

e Pas de Doppler spectral
ni tissulaire

e Mesures 2D uniqguement




WHAT’S NEW IN INTENSIVE CARE
@rmmm.uk

Ten reasons for performing
hemodynamic monitoring using
transesophageal echocardiography

23"

Philippe Vignon'#*", Tobias M. Merz* and Antoine Vieillard-Baron™®

© 2017 Springer-Verag Berlin Heidelberg and ESICA

Niveau avancé: ¢
ETT & ETO




Transesophageal 4- and 2-chamber views:

Hemodynamics: LVEF, mitral Doppler pattern, TDI of
mitral annulus, paradoxical septal motion, RV size,
LVOT dynamic obstruction

Other information: RWMA, LV remodeling,
mitral/tricuspid valvulopathy, pericardial disease, PFO

Transesophageal ~40° and ~120° views:

Hemodynamics: LVOT diameter/surface, maximal
Doppler velocity of tricuspid regurgitation

Other information: aortic valvulopathy, RV function, RV
infundibulum, pulmonary regurgitation, coronary
arteries, aortic dissection

Transgastric short- and long-axis (& deep) views:

Hemodynamics: LVFAC, velocity time integral of LVOT
Doppler velocities, paradoxical septal motion, LVOT
dynamic obstruction

Other information: RWMA, LV remodeling, aortic/mitral
valvulopathy, pericardial disease

Transesophageal views of great vessels
1- short- and long-axis views of SVC:

Hemodynamics: respiratory variations of SVC

Other information: proximal pulmonary embolus (RPA),
abnormal ascending aorta

Transesophageal views of great vessels
2- short- and long-axis views of PA:

Hemodynamics: Doppler pattern of PA blood flow

Other information: proximal pulmonary embolus (right
or left PA), abnormal ascending aorta

Transesophageal atrial views (bicaval and LSPV):
Hemodynamics: pulmonary vein Doppler pattern

Other information: atrial dilatation, PFO, bulging of
interatrial septum, thrombus in LAA or in PFO, mitral
regurgitation in pulmonary veins




ETT ou ETO ?

Si ETO : toujours commencer par une ETT pour guider 'examen (sauf BO)

Favors transthoracic echocardiography

Favors transesophageal echocardiography

Versatility, strictly non invasive, availability, no
contra-indication (even in spontaneously
breathing patients)

Consistent high imaging quality,
reproducibility and stability of imaging planes
(especially in ventilated patients)

Assessment of superficial anatomical
structures (apical thrombus, pericardial space,
inferior vena cava)

Assessment of deep anatomical structures
(great vessels, base of heart, mediastinum,
prosthetic valves, atria and appendages)

Optimal alignment of Doppler beam with
transvalvular blood flows (mitral, aortic and
tricuspid valves), and abnormal jets
(valvulopathy, left ventricular outflow tract
obstruction)

Precise identification of the mechanism of
certain native or prosthetic valve dysfunctions
(eccentric mitral regurgitation, prosthetic valve
dysfunction)

Identification of intracardiac shunts

Evaluation of pulmonary artery pressure
(tricuspid and pulmonary regurgitant jets)

Identification of great vessels diseases
(proximal pulmonary embolism, spontaneous
or traumatic acute aortic conditions)

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




Tolérance de
I’ETO ?

Complication majeure :

perforation oesophagienne

Good Questionable Contra-indications

Ventilated patients | Spontaneously breathing unstable | Oesophagogastric surgery
patients

Adequate sedation | Shock potentially related to Any relevant esophageal
tamponade or massive pulmonary | disease

embolism in the absence of
mechanical ventilation

Excessive risk of bleeding

Unstable neck fracture
Mediastinal radiation therapy

Vignon P et al. In: Hemodynamic monitoring using echocardiography Doppler in the critically ill. Springer 2011
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Tolérance de I’'ETO

e Respect des contre-indications +++

e [ntroduction de la sonde d’ETO sous contrble de la vue (ventilés)
e Hutteman etal.: 2504 ETO en réanimation ; 2,6% complications

e Danieletal.: 10419 ETO en cardiologie (multicentrique) ; 0,88%
complications (1991)

e Minetal. : 10000 ETO en cardiologie (monocentrique) ; 0,88%
complications et 0,03% de perforation digestive haute (2005)

e Risque respiratoire chez les patients instables en VS +++
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Diagnostic accuracy and therapeutic impact of
transthoracic and transesophageal
echocardiography in mechanically ventilated
patients in the ICU

P Vignon, H Mentec, S Terre, H Gastinne, P Gueret and F Lemaire
Chest 1994:106;1829-1834

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




Initial resuscitation guided by the Surviving Sepsis Campaign
recommendations and early echocardiographic assessment of

Crit Care Med 2012 ; 40 : 2821-7

hemodynamics in intensive care unit septic patients: A pilot study*

Koceila Bouferrache, MD; Jean-Bernard Amiel, MD; Loic Chimot, MD; Vincent Caille, MD; Cyril Charron, MD;
Philippe Vignon, MD, PhD: Antoine Vieillard-Baron, MD, PhD

TRANSESOPHAGEAL ECHOCARDIOGRAPHY

ASVC < 36% ASVC < 36%
ASVC 2 36% LVFAC 2 45% LVFAC < 45%
[Fluid administration] [ Norepinephrine | [ Inotropic support |

SURVIVING SEPSIS CAMPAIGN GUIDELINES

CVP 2 12 mmHg
CVP < 12 mmHg CVP 2 12 mmHg MAP 2 65 mmHg
MAP < 65 mmHg SOVO, < 70%

[Fluid administration] [ Norepinephrine | [ Inotropic support |

CVP (mmHg)

$CVO, (%)
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Hemodynamic Assessment of Patients With

Septic Shock Using Transpulmonary

Thermodilution and Critical Care CHEST 2018; 153(1):55-64
Echocardiography

A Comparative Study

Philippe Vignon, MD, PhD,; Emmanuelle Begot, MD; Arnaud 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

CCE TPT

e 137 patients ventilés en

Fluid loading

choc septique

e Concordance dans 2/3 des
cas (lit du patient) et dans
3/4 des cas (rexperts)

Inotropic support

[qmﬂmm .
e Source de discordance et
B N preoact-tepeadance AND coeur pulmonaire aigu
€) Mo LV dysfunction AND
d) No acute cor pulmonale

1 (non identifiable par
B o praad dependonce AND TDTP) identifiée par

ﬁ"ﬁmmﬂ’.m a) mBP = 65 mm Hg AND , h d h h
ﬂﬁh:;nrammﬁ& gmmm ecnocar |Ograp e chez
ponnacde, obstruction, acute .
valvular regurgitation... 16/37 patients (43%)




Intensive Care Med (2019) 45:657-667
https://doi.org/10.1007/500134-019-05596-2

ORIGINAL

Cardiovascular clusters in septic shock
combining clinical and echocardiographic
parameters: a post hoc analysis

Guillaume Geri'2*®, Philippe Vignon®*#, Alix Aubry'?, Anne-Laure Fedou®, Cyril Charron', Stein Silva’,

Xavier Repessé' and Antoine Vieillard-Baron'%3*
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0.50 AUC =0.959 Sansibility 54.7 [42.5,66.9]
Specificity 97 6 [95.9:99.4]
0.25 AP RELVERSLYNNG Pos. pred. value  83.3 [72.1:94.6]

Neg. pred. value  90.9 [87.7;94]

0.00
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- Comcieonsc v cereams sicomx ]
n 1870

075

0.50 AUC = 0.955 Sansibility 257 [15.5,36]
Specificity 99.3 [38.4;100.3]
0.25 e f-Aa V5 Pos. pred. value 90 [76.9:103.1]

Meg pred. value B4.7 [80.9:88.5]
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RVILV EDA >0.8 & SABP <100mmHg & dABP <S1mmHg

AUC =0.951
SABP & dABP & RVILY EDA
0.00 0.25 0.50 075 1.00
AUC =0.885
Heart rate & LWFAC & Ao VTT
0.00 0.25 0.50 0.75 1.00

n 24/81
Sensibility 29.6 [19.7:39.6)
Specificity 88.9 [97.7:100.1]

Pos. pred. value B89 [77:100.7]

Neg pred. value 829 [78.8:86.9]

AOD | UC Hearl € o6t . FAC %
n 15/84
Sansibility 17.9 [9.7:26]
Spacificity 98 2 [96.5:99.8]

Pos. pred. value 75 [56;84]

Meg. pred. value 7.7 [75.4,84]
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e Actuellement : recherche clinique

e Diffusion progressive : utilisation en pratique a moyen
terme?

e Probablement plus sensibles que les modes
conventionnels : bidimensionnel, temps-mouvement,
couleur Doppler, Doppler spectral et tissulaire

e Strain (déformation myocardique), imagerie
tridimensionnelle en temps réel, miniaturisation des
sondes transthoraciques et transoesophagienne.



ETT ultra-
miniaturisée

Intensive Care Med (2018) 44:1579-1581
https:/fdoi.org10.1007/500134-018-5225-6

LETTER

Diagnostic capability of a ®o-e
next-generation, ultra-miniaturized ultrasound
system in patients with cardiopulmonary
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echocardiography
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—y Hemodynamic assessment of ventilated ICU
Caraline Bicheropar patients with cardiorespiratory failure using
Nicolas Pichon a miniaturized multiplane transesophageal
R btancot echocardiography probe

Philippe Vignon

57 patients ventilés avec défaillance cardiorespiratoire
nécessitant une ETO

ETO classique et avec la microsonde par
2 opérateurs différents, ordre aléatoire

Comparaison des mesures et propositions thérapeutiques

Table 2 Proposed therapeutic changes directly resulting from hemodynamic assessment using the standard and miniaturized TEE probes

Therapeutic changes Standard TEE Miniamnzed TEE Kappa (95 % CI)
probe (m) probe (m)

Fluid loading 14 (40 %) 12 (35 %)

Vasopressor support (initiation or increasing dose) 514 %) 4 (12 %)

Inotropes (initiation or increasing dose) B (23 %) O (26 %)

Divretics/negativation of fluid balance 26 %) 309 %)

Protective mechanical ventilation 39 %) 3 (9 %)

Inhaled NO 2(6 %) 2(6 %)

Pericardiocentesis 0 0

Emergency cardiac valve surgery 4 (11 %) 39 %)




VTI: 9.6 ciit. |

Baseline

500 mL

1000 mL




Intensive Care Med (2013) 39:629-635
DOIL 10.1007/s001 34-012-2797-4

ORIGINAL

Antoine Vieillard-Baron
Michel Slama

Paul Mayo

Cyril Charron
Jean-Bernard Amiel
Cédric Esterez
Frangois Lelen

Xavier Repesse
Philippe Vignon

A pilot study on safety and clinical utility
of a single-use 72-hour indwelling
transesophageal echocardiography probe
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number of patients 94 patients ventilés dans 4 centres
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Echocardiographie tridimensionnelle en temps réel
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Critical care echocardiography: diagnostic or prognostic?

1234

Philippe Vignon

Table 1 Tllustrative reasons potentially limiting the development of randomized controlled trials to establish the impact of CCE on patient-
centered outcome

Parameters Limitations Alternatives

Primary criterion Mortality is multifactorial Consider intermediate criteria, such as organ dysfunction
scores'

Study population ICU patients constitute a highly heterogeneous —o select a

population homogeneous population of interest
Paradigm CCE guides therapy, hence influences outcome —or a specific, potentially
beneficial therapeutic intervention
Modality of CCE Level of competence is variable —
TTE and TEE are not interchangeable Adapt CCE modality to clinical setting®
CCE can be used punctually or repeatedly Stratify on participating centers®

Hemodynamic indices Large numbers of quantitative parameters
Inter- and intra-observer variability
No consensual definition of relevant variations

Therapeutic impact CCE-related therapeutic changes are variable Focus on predefined organs support
CCE-confirmed therapeutic adequacy is frequent  Record exhaustively (severe) adverse effects’
Adequate CCE interpretation may still lead to variou
(potentially inadequate) therapeutic changes

Ann Transl Med 2020;8(15):909 | http://dx.doi.org/10.21037/atm-20-3208
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Key-points for CCE

» Every new ICU physician should be able to perform basic CCE

Table 1 Main recent proceedings in the use of CCE

Mew developments in echocardiography in the critically ill

* Hemodynamically unstable patients should receive CCE at least for initial
1. CCE is currently recommended as the first-line modality to assess evaluation

patients with shock

2. CEE relies on basic and advanced levels of competence corresponding to * Structured training is essential for advanced CCE training

distinct standardized educational requirements

3. CCE guides the front-line intensivist in assessing fluid requirement * Every ICU should have some physicians trained in advanced CCE

4. CCE is currently recommended for the diagnosis of acute respiratory distress

syndrome * Every ICU should have its own TEE probe

-
J

5. CCE uses a simple yet robust and sound diagnostic approach » Physicians trained in CCE should recognize advantages, pitfalls and limitations

of TTE/TEE

6. CCE becomes a monitoring rather than a diagnostic tool

7. CCE benefits from continuous technological refinements (e.g, speckle tracking) « Simulation is crucial for education and should be a standard for CCE training

8. CCE is ideally suited for guiding tailored management of unstable patients

J
]
J
J
J
]

CCE critical care echocardiography * CCE is a pivotal in the management of cardiac surgery and ECMO patients
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