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US dans le poumon

Semblait peu accessible, faible pénétration
US ds lair

Outil diagnostic: pneumopathie, atélectasie,
syndrome interstitiel, pneumothorax,
épanchement pleural

Faible sensibilité RT
Risque TDM



DOI 10.1007/500134-011-2317-y ~ [[ESIRICILFND

INEkbaty Xroucshke Lung ultrasound in critically ill patients:
Eleftherios Magkanas 3 } . ;
Katerina Vaporidi comparison with bedside chest radiography
consolidation | Sd interstitiel pneumothorax | Epanchement
pleural
RT Se :38 % Se : 46 % Se: 0% Se : 65 %
Sp :89 % Sp: 80 % Sp:99 % Sp:81%
Ac:49 % Ac : 58 % Ac: 89 % Ac:69 %
EPP Se: 100 % Se:94 % Se:75% Se : 100 %
Sp:78% Sp:93% Sp:93% Sp : 100 %
Ac: 95 % Ac:94 % Ac:92 % Ac: 100 %




Un appareil simple

Compact

Facilement décontaminable, tactile
Ni filtre, ni doppler, ni harmonique
Sonde

Allumage rapide



L'appareil et la sonde




Techniques échographiques

Capteurs

* Fréquence et résolution

Fréquence Profondeur  Réso axiale  Réso latérale

2,5 MHz 24 cm 2,2 mm 3 mm
3,5 MHz 16 cm 1,6 mm 2,2 mm
5,0 MHz 12 cm 1,0 mm 1,3 mm

/7,5 MHz 8cm 0,7 mm 0,9 mm



 Désordre riche en eau (pleurésie,
pneumonie) dans les zones post

 Désordres riches en air (pneumo,
syndrome interstitiel ) en antérieur ou
latéral



Aires thoraciques
6 incidences

« Zone 1l :Antérieure
« Zohe 2: Zone latérale
« Zone :3 zonhe postérolatérale



LUS

O=normal

1=syndrome interstitiel
2=Syndrome alvéolo
interstitiel
3=condensation

Bouhemad B, rouby JJ, Arbelot C, AIRCCM 2011



ighe pleurale
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Echo pleurale normale

 Localisation ligne
pleurale, hyperéchogéne

 Signe de la chauve
souris

 Ligne A:Artefact basic
poumon normalement
aére

Indicateur

de position
de la sonde
A
)
o
|\\\\
1
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Syndrome interstitiel

- Artéfact en queue de comete
( ligne B)

- Naissent de la ligne pleurale
- En rayon laser

- Hyperéchogenes

- Descendant sans épuisements
- Effacent les lignes A

mobiles
1
. . Transducer L
Interactions avec les tissus i
Réflexion
Diffusion time \ t t
- > — —
st 2nd drd
retlection reflection raflaction

Réfraction
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comet-tail artifact
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Syndrome interstitiel
5e:93%, Sp: 93%

Ligne B3, espacement de
3 mm signe image en
verre dépoli au TDM
Actuellement B2

Ligne B7, espacement de
7mm, signe épaississement
des septas

Actuellement Bl

Lichtenstein b,. AM J RESPIR CRIT CARE MED 1997:156:1640-1646.



Pneumothorax
Se: 94%, Sp: 95%

Abolition du glissement pleural Point poumon
VPP 100% Spécifique a 100%

24-JaN-@a1 BG: 31 0 FG:4 H 37
20:99:51 DYN:2 EMH:Z2 SCC:1 DYN:1 EMH:3
— e -

ey
R i
AR e o,

gsm 3

HITRCHI EUE 395

Lichtenstein D, Meziére G, Lascols N, Biderman P, Courret JP,
Gepner A, et al.

Ultrasound diagnosis of occult pneumothorax.

Critical Care Med 2005;33:1231—8.
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Glissement pleural présen|
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Start with

anterior
fields
v ¥ .
Artifact Real images
{ Arti‘flacts } { ﬁ:onsoifdatfon;-gffusioni 1
\ Y
[ Static ‘ Lynamic |—>
(Sliding, Seashore Sign, Lung Pulse)
1
) \ ) i
A-lines | B-lines >

e
Fl,';gg, -—@-»{ No conclusion J

?

:-[ Unstable patient? ]

® 9

CT-scan [ Dram

Map the
extension




Epanchement pleural
56:940/0, Sp:97%

—

-
85~ eSo X SN
HITGCHI EUR S0S
4 FSaLAYAGE 40D0MMEES BSUIVaNT SORTIE

Lichtenstein D, Meziére

. Feasibility and safety of ultrasound-aided thoracentesis
in mechanically ventilated patients.

Intensive Care Med 1999:25:955—8.



Consolidation alvéolaire
5e:90%, Sp:98%

- signe du poumon tissulaire:
tissu solide avec échogénicité
tissulaire (hépatisation)

+ spécifique que la RT

Lignes hyperéchogene
bronchogramme aérique

Lichtenstein D, .

Ultrasound diagnosis of alveolar consolidation
in the critically ill.

Intensive Care Med 2004;30:276—81.
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PLAPS

postero lateral alveolar and pleural syndrome

Zone 3, condensation pulmonaire et épanchement pleural
Fleches noires = bronchogramme aerique
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Number of radiological examinations

>

100

x

i

=

td
L

Etude médico économique

B0, 0 =

W Siroap

B Tolal chest rfiographs l ; ;
[ Chest rsdioezraphs fior elinical investigation ] Ciromp 5
B Chest radloraphs for device cosrol
B Chest CT € 60,000
=304
& 4,0 =
-48%
=275
| € 20,000 - i
A “ < 2 . o . ;
1 3 3 1 5 6

B Tutul Chest radiographs Chiest CT-scan

NN

¥ionths

6mois, 376 patients
Conclusion: Routine use of LUS in the ICU setting can be associated with a

reduction of the number of chest radiographs and CT scans performed.
(Balik M,Anesth Analg 2010;111:687-92)



Applications cliniques

Diagnostique d'une détresse respiratoire
Atélectasie ou pneumopathie ?

Evaluation quantitative d'un épanchement
pleural

Recrutement alvéolaire dans sdra
Recrutement alvéolaire et DV

Efficacité d'un traitement ATB PAVM
Diagnostic précoce PAVM



Diagnostic d’'une DRA



Relevance of Lung Ultrasound in the
Diagnosis of Acute Respiratory Failure

Daniel A. Lichtenstein and Gilbert A. Meziére

Chest 2008;134;117-125; Prepublished online Apnrl 10, 2008;
DOl 10.1378/chest.07-2800

Etude observationnelle

Patients consécutifs hospitalisés pour DRA, 1 centre,
304 patients, 4 ans

Comparaison entre écho pulm initial et diagnostique
final retenu (CR de sortie)

3 items:

— Artefacts (ligne A, ligne B)

— Glissement pleural

— Condensation pulm +/- épanchement pleural



Relevance of Lung Ultrasound in the
Diagnhosis of Acute Respiratory Failure

Daniel A. Lichtenstein and Gilbert A. Meziére

Chest 2008;134;117-125; Prepublished online Aprl 10, 2008;
DOI 10.1378/chest.07-2800

» Objectif principal: pertinence de I'écho
pulmonaire pour le diagnostique DRA

 BLUE PROTOCOL: Bedside Lung US in
Emergency



Table 1—Final Diggnoses and Methods of Diagnosis

Diagnoses

Methods

For all patients

History, clinical sxamination, radiography read by radiologists, CT when available (n = 38},
favorable clinical propression under treatment, and:

Cardiogenic pulmonary edema

(referred to as pulmonary
oz [ﬂ = 541

Evaluation of cardiac function using echocardiography, functional tests, and American Heart
Association recommendations

Prieumonia (n = £3)

Infectious protile, radiologic asymmetry, microorganism isolated (blood, invasive tests), recovery with
antibiotics. Included were infectious, aspiration, comrmunity, or hospital-acquired preumaonia,
Preumonia complicating chronic respiratory dissase was chssified as pneurnonia, Beginning ARDS (n =1

Demmpensated chronic respiratory
diseases (referred to as COPD)
[n =48]

Acute asthma (n = 34)

AT TAESIVE AEleC s LT = 1) Wers MICIIaed T s group
Condition defined as exacsrbation of chronic respiratory disease without pneumonia, pneumothorax,
pulmonary edema, pleurisy, or pulmonary smbolism. COPD was confirmed by functional tests.
Patients with simple bronchial superinfection wers classified in this cass, COPD patients with

prneurmnonia, pneumothorax} ete, were first considerad as prieurmonia, pneumothorax,_ efe
History, responds to bronchodilator treatment

| Fulmonary embollsm (n = 2Z1)
Preumothoraz (n = 9)
Excluded patients
Rare (< 9%) causes (n = 9)

No final diagnosis (n = 16
Several final diagnoses (n = 16)

Helical ]
Radiography (CT it necessary)

Chronic diffuse interstitial diseass (n = 4J, massive pleural effusion (n = 3), fat embolism (n = 1),
tracheal stenoais (n = 1). Note: no dyspnea dus to pericardial effusion in this consscutive series

Unknown diagnosis at the end of hospitalization, progression preventing conclusions

Pulmonary sdema plus pneumonia (n = 10}, pulmonary edsma plus COPD {n = 3), others (n = 3)




OEDEME
N=64

BPCO
N=49

ASTME
N=34

PNO
N=9

PNEUMOPATHIE
N=83

B/B (7%)

B/B (11%)

B/A (14%)
Condensation (21%)
A (40%)

Normal 3%

100% 56%
77% (@)
100% 1
0% 55%
Oui 90%
Non

oui

97%

89%

89%

81%

95%

97%

97%

100%
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Diagnostic d'un OAP
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Diagnostic d'une EP
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Diagnostic d'un pneumothorax

[ Anterior q]
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Relevance of Lung Ultrasound in the -
Diagnosis of Acute Respiratory Failure

Craniel AL Lichtenstein and Gilbert AL MWMeziére

Chest 2008, 134:117-125; Prepublished online Aprl 10, 20085,
OOl 101378/ chest.OF-28300

« Implications cliniques
— Gain de temps
— | nombre de TDM
— % diagnostic erroné dans les 2 h, avec thérapeutique
inappropriée
* Limites
— Opérateurs tres confirmés

Conclusion :Diagnostic immédiat d'une DRA dans 90,5% des cas




QUID des pressions de remplissage??



E/A>2 est prédictif d" une PAPO>18mmHg avec une VPP de 100%.

Evaluation of left ventricular filling pressure by TTE in the intensive care unit.
Boussuges.

Crit Care Med 2002 vol30 n° 2 (VM)

Giannuzzi et al. J Am Coll Cardiol 1994; 23:1630 (VS)

E/E’ > 15 est prédictif d” une PAPO > 15 mmHg avec Se a 86%, Sp 88%.

Optimal noninvasive assessment of left ventricular filling pressures.
A comparison of tissue echocardiography and B-type natriuretic peptid in patients with pulmonary
artery catheters. Dokainich. Circulation 2004. 109: 2432-9.
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Usefulness of Cardiothoracic Chest
Ultrasound in the Management of Acute
Respiratory Failure in Critical Care Practice

Stein Silva, MD, PhD); Caroline Biendel, MD; Jean Ruiz, MD; Michel Olivier, MD;
Bengit Bataille, MD: Thomas Ceeraerts, MD., PhD: Amaud Mari, MD;
Beatrice Riu, MD; Olivier Fourcade, MD, PhD); and Michele Genestal, MD



Méthodes : protocole d’ étude

Patient en DRA. inclusion

'
/ET\

Protocole « STANDARD »
12" médecin

Protocole « US »

+— Enaveugle — 2ime médecin

\ Ensemble '/

Diognostic propesé par les 2 médecins Traitement odministré au patient
1: decompensation BPCO B:l+2 1: Diurétiques 2: Antibiotigues
£ : OAP fid=3 3! Aérosols p2-mimeétique 4 Aérosols anticholinergique
3 : pneumonie B:1+3 K G'xygénnfhér'u.plz & WRI ou CPAP
4 : pneumothorax g EP 7 corticathérapie B: Remplissage
5 : crise d’ asthme 10 : autre Soutre

4

Diagnostic final par un panel d’experts

i

Analyse des diagnostics
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| Original Reseanch =CHEST

Integrated Use of Bedside Lung Ultrasound and
Echocardiography in Acute Respiratory Failure
A Prospective Observational Study in 1CU

Senadt Batafle, MO, Beatnce Ry, MO, Falince Fere, MO Berng Elignne Moussot, MEL Arnaud Mari, MO,
Flode frund, MO, lran Ruar, MO; Miche! Mors, MO Obvier-Founcades, MO, D Michele Cenestal, MO,
ard Stexn Sihva, MO, D

Cheast. 2014, doi:10.1378/chesl. 14-0681



70 patients
(6 months)

3 patients
with COPD

Gs ;.lull.il'l'l.':- S — Mlﬂhiﬂ. u.mim

Learning sample PLS Madel
70 patients
(6 months)
1 patients
with COPD

E9 pahents

Test sample

Bataille et al., Chest 2014



Demographic Value
No. patients 136
Age, y 68+15
Sex

Female 57 (42)

Male 79 (58)
Weight, kg 76+18
Height, cm 167 +5
Pao,/F1o, 156+82
Tracheal intubation 19 (14)
Use of catecholamine 13 (10)
SAPS I1 34+10
Diagnosis

Cardiogenic edema 34 (25)

Pneumonia 77 {57)

Pulmonary embaolism 13 (10)

Pneumothorax 12 (9)

Bataille et al., Chest 2014
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Critical Care Ultrasonography Differentiates ARDS,
Pulmonary Edema, and Other Causes in the Early
Course of Acute Hypoxemic Respiratory Failure

Hiroshi Sekiguchr, MD; [ owis A. Schenck, MS, Ryofhei Horie, MDD, Jun Suzwuki, MO, Edwin H. Lee, MO
Brendan B MoMenomrny, MO, Tien-En Chen, MDD, Alexander Lekah, MO, Sonnif V. Mankad, MDD, FOCP;

and Ognjern Gaifc, ML, FCOCP

e CHEST 2015; 148 (4 ): 912 - 918

Figure 4 — Cardiac and thoracic

gz;hb:gﬂlﬁmr:;i: ;:':::::g fggt{; CCUS algorithm with a simplified
scoring system. IVC = inferior

vena cava; LV = left ventricular;

PE = pulmonary embolism; PNA =

| Thoracic CCUS for B-lines ] prewmonia. See Figure | and 3
legends for expansion of other
l l abbreviations.
Score Score
B-lines <3 zones 0 B-lines 23 zones +3

Miscellaneous causes

(eg, unilateral PNA, atelectasis,
COPD, PE, pneumothorax) Cardiac and thoracic CCUS

Score
Left pleural effusion =20 mm +4
Moderate or severe LV dysfunction +3
WVC minimal diameter <23 mm -2
Score Score
=3 of 10 =6 of 10
CPE
A CPE with ARDS




évaluation quantitative d'un épanchement
pleural

Vignon P, Chastagner C, Berkane V, et al. Quantitative assessment of pleural
effusion in critically ill patients by means of ultrasonography.

Crit Care Med 2005; 33: 1757-1763.

Vol>800ml si d>45mm, Se=94%, Sp=100%

Balik M, Plasil P, Waldauf P, et al. Ultrasound estimation of volume of pleural
fluid in mechanically ventilated patients.

Intensive Care Med 2006; 32: 318-321.

V (ml) = 20 x Sep (mm),

Roch A, Bojan M, Michelet P, et al. Usefulness of Ultrasonography in predicting
pleural effusions > 500 mL in patients receiving Mechanical Ventilation.
Chest 2005;127: 224-232.




Atélectasie ou pneumopathie ?



Atélectasie ou pheumopathie ?
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Atélectasie ou pneumopathie ?



Echographie thoracique combinée

AL
- : - Gniversite Inserm
Hopitaux de Toulouse Paul Sabatier ®
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Introduction Méthodes Prédiction  Caractérisation Perspectives  Conclusions
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Hypothese:

'échographie thoracique combinée (ETC) permet de prédire
'’échec au sevrage ventilatoire et améliore le diagnostic
étiologique de ces échecs.
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Données démographiques Patients
(N=70)
Patient
Age (années) 60 + 15
Sex Ratio (H/F) 31 (44%)/ 39(55%)
Poids (kg) 79 11
Taille (cm) 1779
Pa0;/FiO; 156 +/-82
Intubation trachéale (>48H) 70 (100%)
Catecholamines 35(50%)
Simplified Acute Physiology Score (SAPS2) 34+10
Motif d’‘admission
Sepsis 24 (34%)
Hemorragie 12 (17%)
Detresse respiratoire aigue. 10 (14%)
Polytraumatisme 9 (13%)

Post-operatoire 15(22%)
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Modele d’apprentissage automatique: échographie thoracique

0,6 -
0,5 -
0,4 -
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0,1 -

Regression logistique multinomiale




Introduction  Méthodes Prédiction Caractérisation Perspectives  Conclusions

Sensitivity
0.50 0.75 1.00
| | |

0.25
|

0.00
|

I I I I I
0.00 0.25 0.50 0.75 1.00
1-Specificity

—@—— clinique_bnpt0 ROC area: 0.8039—®— cliniquet1 ROC area: 0.6819
—8— echotO ROC area: 0.9466 —o— echot1 ROC area: 0.9826
Reference
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Figure & : Différence de NT pro-BNP entre les groupes & reussite » et « echec »
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Check for
updates

Ultrasound findings of lung ultrasonography in COVID-19: A
systematic review

Jaime Gil-Rodriguez™ , Javier Pérez de Rojas ® Pablo Aranda-Laserna®, Alberto Benavente-
Fernandez “, Michel Martos-Ruiz “, José-Antonio Peregrina-Rivas ", Emilio Guirao-Arrabal
# Internal Medicine Unit, San Cecilio University Hospital, Avenida del Conocimiento s/n, 18016 Granada, Spain

Y preventive Medicine and Public Health Unit, San Cecilio University Hospital, Avenida del Conocimiento s/n, 18016 Granada, Spain
© Infectious Diseases Unit, San Cecilio University Hospital, Avenida del Conocimiento s/n, 18016 Granada, Spain



Identification

Screening

-
Sy
o

Eligib

Included

Records identified through
PubMed, Embase, Web of Science,

(n= 1333) (n= 2)

Additional records identified
Cochrane and Scopus through other sources

l l

Records after duplicates removed
(n= 497)

l

Records screened
(n= 497)

Records excluded
by tittle and abstract
(n= 382)

l

Full-text articles assessed

for eligibility
(n= 115) \

Studies included in
qualitative synthesis

Full-text articles excluded
(n= 49)

No full-text: 12
Repeated database: 3
Excluding criteria: 11

Other outcome: 23

(n= 66)




Table 3
LUS findings and diagnostic performance.

All studied patients Emergency Wards Intensive care unit
(n = 2543) department (n = 342) (n=179)
(n = 580)
LUS score (mean) 11.27 15.10 13.98 22.52
All studied patients Emergency Wards Intensive care unit
(n = 2894) Department (n = 49) (n = 109)
(n = 2169)
Sensitivity 89.48 90.83 90.91 97.40
% (95% CI) (87.80-91.00) (89.05-92.41) (58.72-99.77) (90.93-99.68)
Specificity 70.16 62.55 76.32 90.62
% (95% CI) (67.71-72.53) (59.44-65.59) (59.76-88.56) (74.98-98.02)
Positive Predictive Value % (95% CI) 75.66 74.64 52.63 96.15
(74.13-77.13) (73.04-76.17) (37.87-66.95) (89.48-98.66)
Negative Predictive Value % (95% CI) 86.55 84.90 96.67 93.55
(84.67-88.23) (82.37-87.13) (81.61-99.48) (78.61-98.28)

" Including pregnancy wards, nursing homes, rehabilitation units and patients followed at home.
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Valeurs normales chez le sujet sain

Table 2—Right Diaphragmatic Excursions and Limit Values in Men and Women*

Variables Men, em Women, cm p Ve
(Quiet breathing [8£03(L1-25) [603(1-22) <0001
Voluntary snlfﬂng 202 06(18-44 2o =05 (L6-36) <001
Deep beeathing TELL792) 57+ 1(36-17) < {001

*Data e preseated as mean = S (5th to 95th percentie).

Original Research

Faisabilité ++++

-droite: 195/210 ~  Diaphragmatic Motion Studied by
-gauche 45/210 M-Mode Ultrasonography*

ULTRASONOGRAPHY

Methods, Reproducibility, and Normal Values

Alain Boussuges, MD, PhD; Yoann Gole, MSc; and Philippe Blane, MD



Tableau 2 : Excursions diaphragmatiques en ventilation spontanée

Ventilation calme Ventilation ample

Excursion Diaphragmatique
1,99 (IQR 1,43-2,44) 5,48 (IQR 4,63-5,98)
(gm)

Hourcastagnou, Riu, Silva
Mémoire DESAR 2015
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TEI, thickness at end inspiration; TEE, thickness at end expiration.



APPLICATIONS CLINIQUES



Diaphragm dysfunction assessed by ultrasonography: Influence on

weaning from mechanical ventilation*

DD Group Non-DD Group
Variables n=24 n =58
Won Young i J [ ) z
Chae-Man Demographic factors

Age, vrs 70.1 = 11.1 645 + 124 06

Male 16 (67) 34 (59) A0

Body mass index, kg/m® 21.1 = 4.6 2289 =48 A1
Comorbidity:

Diabetes 10 (42) 33 (57) 23

Hvpertension 11 {46) J2.(60) 3

Chronic obstructive pulmonary disease 9 (38) 19 (33) B0

Hypothyroidism 2(8) 1(2} .20

Coronary artery bypass grafting 21(8) 1(2) 20

Acute respiratory distress syndrome 4 {167) 12 (21) i
Laboratory findings

PaCoO, 426 = 8.3 373 = 8.0 1

Fa0, 939 = 24.1 101.3 = 24.0 20

Fi0, J5.8 = 6.5 359 =58 A3

Creatinine 1.1 =09 1.2 *1.0 A2

Sodium 139.0 £ 6.7 1384 £ H4 63

Potassium 3.7 0.3 38 x 0.6 70

Calcium 8109 8209 A4
— Magnesium 21 +=02 2104 bl
Ultrasonographic findings

DE, right, mm (IQR) 7.0(1.8-13.5) 17.9 (14.5-22.T) .01

DE, right, mm (n = 11)° 3.0{0.0-7.0) 18.8 (12.2-22.4)

DE, left, mm {IQR) 7.9 (2.1-18.9) 18.0 (15.6-23.2) <01

DE, left, mm {n = 9§ 2.6 (0.0-6.2) 18.3 (12.4-23.1)

Pleural effusion 14 (58.3) 27 1460.6) AT
Rapid shallow breathing index 735 =235 55.6 = 26.9 01
Hospital length of stay, days (IQR) 66.0 (52.0-99.0) 42.0 (30.0-72.0) ] |
Intensive care unit length of stay, days (IQR) 31.0 (18.5-58.5) 14.0 (10.0-33.0) <.01

o A

- S




Table 2. Weaning variables of the study patients with and without DD

Variables DD Group Non-DD CGroup p
Total ventilation time, hrs (IQR) 576 (374-850) 203 (109—-408) =.01
Weaning time, hrs (IQR) 401 (226-612) 90 (24-309) =.01
Time to the spontanecus breathing trial, 4 (2.5-7.5) 4 (3.0-6.0) .55
day (IQR)
Primary weaning failure, no. (%) 20/24 (B3) 34/58 (59) <.01
Secondary weaning failure, no. (%) 10/20 (50) 10/46 (22) 01
Died before weaning, no. (%) 4/24 (17) 12/58 (21) .79




Intensive Care Med (2012) 38:796-803
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i Yowe. sl Diaphragm ultrasonography to estimate
'S"?:;::: m;ﬂ :I;e ?or]( of breathing during non-invasive
Table 2 Respiratory and ultrasonographic data ﬁrﬂ?]ﬁg T
SB PS5 P§ 10 P51
Vr, mL - 324 (231-379) 402 (374-461)° 445 (388-547)°
RR, bpm 21 (18-28) 20 (18-28) 22 (19-30) 21 (17-29)

T mmm 1R (L 714.17) 3082343 51) 273 (239-3.25) 2582343 56)
TF, % 475 (35.9-63.2) 36.2 (18.6<47.2)% 20 (9.6-28.2+ 163 (9.2-20.8)**
PTPy, cmH,0 s 135 (8.1-16.9) 6.2 (4.7-8.0)* 40 (3.3-5.4)+* 27 (2143
A Sujet sain B Dysfonction modérée C Dysfonction sévére
4 ’r;\f | A
Pes MMM, il I ey AN ,%U,J /H fﬁf LVW
Pga 1

N e N N A SN NN

— Inspiration PTP= Poes - Pgas




Distance (mm)

Tableau 3 : Excursions diaphragmatiques en Ventilation non invasive :

Niveau de pression
AT S5 PEEPO AT 5PEEP 5 Al 10 PEEP O Al 10 PEEP 5

positive
Excursion
2,65 277 3,49 223
diaphragmatique
(IQR 2,47-3,15) (IQR 2,39-3,15) (IQR 3,05- 3,89) (IQR 2.60- 3,87)
droite (¢m)
101

B‘ -|-
6 i ek * % g ke e e o e

01— : . . : ; Hourcastagnou, Riu, Silva
O P Mémoire DESAR 2015




Paralysie diaphragmatique

« Mouvement paradoxale (dyskinésie
diaphragmatique)

APAGEQRGIOU - 1.

Probe




