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TABLE 2. CYCLIC RESPIRATORY CHANGES IN SYSTOLIC ARTERIAL PRESSURE, DIASTOLIC
ARTERIAL PRESSURE, PULSE PRESSURE, LEFT VENTRICULAR STROKE INDEX, AND RIGHT
VENTRICULAR STROKE INDEX

Beat Mo.
Measurement 1 2 3 4
SAP, mm Hg 103.3 0.7 106.4 £ 0.7* 1094 £ 0.7* 104.4 = 0.7
DAP, mm Hg 54.7 + 0.6 56.5 = 0.6* 573 + 0.6* 55.2 + 0.8
PP, mm Hg 485+ 0.4 500 = 0.4* 520 x 0.4% 402 + 0.4
Lvsl, ecm?/m? 223+ 04 247 = 0.4* 260 = 0.4* 240 = 0.4*
RVSI, cm?/m? 24.8 0.7 241 = 0.7 209 0.7+ 226 = 0.7*




Effects of Positive End-expiratory Pressure on the Gradient

for Venous Return'?
Fessler HE Am Rev Respir Dis 1991
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Influence of positive airway pressure on the

pressure gradient for venous return in humans

Jellinek H, JAP 2000 20
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Mechanical Ventilation-Induced Intrathoracic
Pressure Distribution and Heart-Lung Interactions™

EBenno Lansdom, MEBc™, Charlotte Hothuizen, MD? Martijn van Lavieren, M5k
Henri van Swisten, MD, PhD% Joris Lemson, MD, PhD? Michel [ A M. van Putten, MS3c, MD, PhDY
Johannes 3 van der Hoeven, M D, FhD® Peter Pickk ers, MD, FhD?

Crit Care Med 2012

B 25¢

20}

i
th

=
=

Ptmig

Pressure (mmHg)

Paw




RELATIVE HYPOVOLEMIA

Baseline I\VVC cross-claming
SAP 120 mmHg SAP 60 mmHg

Vieillard-Baron AJRCCM 2003



ABSOLUTE HYPOVOLEMIA
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Cyclic changes in right ventricular output impedance
during mechanical ventilation

ANTOINE VIEILLARD-BARON,! YANN LOUBIERES,! JEAN-MARIE SCHMITT,!
BERNARD PAGCE,! OLIVIER DUBOURG,? AND FRANCOIS JARDIN!

J Appl Physiol 1999
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Table 1. Average respiratory data

Feriod 1 Period 2
(Baseline) (Chest Strapping;
Poiatean. emH20 23+9 219
VT, ml 637 =89 269 = 56*
CT, ml/emH20 28+ 14 12 +8*
RVSI, cm/m?
Exp 33.0x7.7 31.7x11.1
Insp 26.1 +92% 27.4+10.3
(—21%) (—14%)t




CLINICAL APPLICATIONS
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Experts’ opinion on management
of hemodynamics in ARDS patients: focus
on the effects of mechanical ventilation

A Viillard-Baren™= M. Matthay®, ). L Tebouli T, Bein®, M. Schult’, 5. Magde® and 1., Marini™®

Intensive Care Med 2016

" HEMODYNAMIC FAILURE “
SIGNIFICANT PPV
YES “ = NO
Hemody naim i;' effect of MY Mo hr*mnrl-,-narﬁi:* effect of MV
I,,-*"'“x\ [consider norepinephrine)
~ h
= .
RELATIVE, ABSOLUTE RY OVERLOAD
HYPOVOLEMIA
- Men-dilated RV - Dilated RV +/- ACP
- SVC respiratory variations - Mo 5V respiratory variations
- Low CVP - Elevated CVF
- Small IvC - Large IWVC
-DISCUSS FLUID EXPAMNSION “NO FLUID EXPANSION
|benefits/ricks balance) -NOREPIMEPHRIMNE
-RESPIRATORY SETTINGS ADAPTATION
(Driving pressure, Pplateau, PEEF?)
-LIMIT HYPERCAPMNIA
-PROME POSITION?
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Comparison of echocardiographic indices used to predict fluid responsiveness in
ventilated patients

Philippe Yignon'*® Xavier Repessé™ Emmanuelle Bagot™?, Julie Léger®, Christophe

Jacok® Koceila Bouferrache” Michel Slama®, Gwenaél Prat”, Antoine Vieillard-Baron™* "

Am J Respir Crit Care Med, online

742 patients screened 125 patients excluded:

+ Contra-indication of TEE (n=46)
* PLR not feasible (n=43)

» Moribund status {(n=36)

h 4

———————— > +No available echocardiographer (n=74)

h 4

543 patients included

Secondary exclusions:

———————— > +Missing data (n=2)

h 4 + Patient previously included in the study (n=1)

540 patients analyzed




Cynamic parameters Threshaold Sensitivity Specificity Area under
yallle (95% Cl) (95% Cl) the curve
Stuchy popuiation (n=540);
APP (n=424) = 11% 58% (53-62)  72% (6% 76) 0675
Avmaxho (n=421) = 10% 79% (75-83) 54% (59-63) 0752
ASVC (n=538) =21% 61% (57-66) 84% (81-87) 0.755
AIVC (n=422) = 8% 55% (50-58) 0% (B6-75) 0635
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Assessing fluid responsiveness in critically ill patients:
False-positive pulse pressure variation is detected by Doppler
echocardiographic evaluation of the right ventricle®  ccmao09

Responders (n = 23) Non-responders (n = 12)
Baseline After VE Baseline After VE pe
HR, beat/min 103 + 21 99 + 19 92 + 18 88 + 19 A2
MAP, mmHg 62 + 14 71 = 15 60 + 13 67 + 12 63
PPV, % 19 + 8 11 +6 17+ 6 19 +9 .60
SV, mL 56+ 19 73 +23 62 + 17 61 + 18 Al
Sta, m/s 0.20 = 0.05 0.16 = 0.04 0.13 = 0.04 0.13 = 0.06 0004
TMta, cm 2.15 = 0.46 2.1 + 054 1.65 += 0.51 1.70 £ 0.77 01
RV-EDA/LV-EDA 0.66 = 0.14 0.65 = 0.17 0.80 + 0.28 0.8 +0.15 07
SV increase after VE, % 23+90 —3+13 =, 0001
4 4
3 p<0.001 .
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‘échocardiographie en réanimation - Echocardiography in intensive care - Microsoft Internekt Explorer

Fichier ~ Edition  Affichage  Fawvoris  Outils 7

Adresse I@ htkp: v, pifo.uvsg.fr/hebergementiwebr __ oo -

Quessne - -4 2 4 0 http://www.echo-rea.uvsq.fr
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echocardiographic views

Cardiorespiratory
interactions

Septic shock

Cardiac tamponade

Acute Cor Pulmonale

Ultrazound examination of
the venae cavae
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About wideos

Contact us

Echocardiography
in intensive care

Pr A. Vieillard-Baron
Mediecal Intensive Care Unit - Ambroise Paré Hospital

Medical Informatic - Ambroise Paré Hospital
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INTERNATIONAL COURSE a] {S}'
Monday, 01 Septermber 2002
INTERMATIOMAL COURSE ON
ECHOCARDIOGRAPHY IN THE ICU
FROM THE BASICS TO HEMODYNAMIC EVALUATION
Brussels - Erasme Hospital, Hovember 5-7, 2008
ﬁ Program 139.81 kb
Introduction =P

Sunday, 02 January 2005
In the late 1980s, the Medical Intensive Care Unit of the Ambroise Paré Hospital
abandoned right cardiac catheterization as a diagnostic and monitoring tool for acute
circulatory and respiratory failure in intensive care.

Instead we now abwavs use transthoracic and tranzesophageal
echocardiography in which we hawe acquired great expertize and
experience and which we use for the diagnostic and therapeutic
management of patients prezenting severe sepsiz, mazzive
pulmonary embaolism, or acute respiratory distress syndrome.

Professor Antoine Vieillard-Baron and Dr Alain Beauchet, in
collaboration with Professor Frangois lardin, have designed
this website for intensivists and intensivists trained in
anesthesiology who wish to start using echocardiography
in intensive care or to upgrade their use of it.

By presenting real clinical cases and video clips, all |
recorded in our unit, this website constitutes a
genuine toal for ongaoing medical training. We shall
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