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X. Bobbia et al./Annales Francaises d’Anesthésie et de Réanimation 33 (2014) e29-e33

FAST 79 %

Pleural US

Abdominal (urinary and bilary)

DVT: 4 points US

Vascular punction: central venous access

Cardiac function

Vascular punction: peripheral venous access 18 %

Cardiac: hemodynamic evaluation 16 %
Pulmonary US 16 %
AAA 14 %
DVT: Doppler US 14 %
Detection of intra-uterine pregnancy %

Transcranial Doppler 8 %

Vascular punction:blood gas = 2 %

Fig. 1. Clinical applications of the US in the ED.
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X. Bobbia et al. /Anaesth Crit Care Pain Med 36 (2017) 383-389

OR =2.1[1.3-3.4] : p = 0.001
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Bobbia, X.,, et al. (2017).The clinical impact and prevalence of emergency point-of-care ultrasound: A prospective multi-center
study. Anaesthesia Critical Care & Pain Medicine, 36(6), 383—389. <
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229 POCUS (5%) for 192 patients (4%)

v v

Procedural guidance 0 POCUS Diagnosis 229 POCUS

Confirmation 62% (141) New treatment 34% (78) Confirmation 58% (134) Avoided 19% (43)
Change 20% (47) Stop treatment 6% (13) Change 27% (59) Added 30% (69)
Modification 7% (16)
Overall clinical value : at least one impact or imagery change 217 POCUS (95%) for 181 patients (94%)

Bobbia, X.,,, et al. (2017).The clinical impact and prevalence of emergency point-of-care ultrasound: A
brospective multi-center study. Anaesthesia Critical Care & Pain Medicine, 36(6), 383—389.
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C’est mieux avec que sans ....

Echographie clinique fait mieux
(71.9% vs.57.1%,D 14.8% |CI

0.5%, 28.4%]).

Plus particulierement pour les

pathologies cardiaques (94.7% vs.

40.0%,D 54.7% [CI 8.9%,
36.4%]).

Effect size

(95%
Correct initial Intervention  Control confidence
diagnostic syndrome 7 = 89 n = 84 interval)
Correct initial 64 (71.9%) 48 (57.1%) A 14.8%
diagnostic (0.5%,
syndrome 28.4%)

(overall)
Correct initial diagnostic syndrome by group (7, % correct
of counts in this group)

Neurologic 15 (68.2%) 9 (67.9%)
Sepsis 19 (70.4%) 1() (50%)
Cardiac 18 (94.7%) 2 (40%)
Endocrine 4 (57.1%) 7 (50%)
Hepatic 0 (0%) 3(60%)
Renal 0 (0%) 3(100%)
Acute abdomen l (50%) 0(0%)
Pulmonary 3 (100%) N/A

embolism

Becker, T. K., Tafoya, C. A., Osei-Ampofo, M., Tafoya, M. J., Kessler, R. A., Theyyunni, N., et al. (2017). Cardiopulmonary
ultrasound for critically 11l adults improves diagnostic accuracy in a resource-limited setting: the AFRICA trial. Tropical Medicine &

International Health : TM & IH, 22(12), 1599-1608 trial
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Abd

Signe de la chauve souris

Ligne A : artéfact de réverbération
Horizontale

Ligne B : artéfact en queue de comete

Verticale
Peu frequente chez le sujet sain

Plus visible dans les zones declives




= FICGRARPHMIE PULMCOINAIRE

QL
(G
—
-

9
o
)
-

20

—




WIS B dR

LUINFOCUS




Air -
100% Pneumothorax

99% Normal lung

B
97% Interstitial syndrome (thickened septa)
95% u Interstitial syndrome (ground-glass)

- ds.

Pneumonia

Atelectasis

. Fleural effusion

Fluid

LUINFOCUS
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FPANCHEMENT PLEURAL LIQUIDIEN

PHILIPS IM 1,0 05/03/2017 PHILIPS IM 1,0 05/03/2017
GENCES CHU-CLERMOMT- ITm 0,1 23:38:16 XGENCES CHU-CLERMOMT- ITm 0,1 23:38:44

ABDO VASC " Y ABDO VASC
C5-1 C5-1
34Hz - 34HzZ
15,0cm F 15,0cm

-~ "
2D 4 2D
HGén :
Gn 40 2298”4
C 52 - C 59
3/3/3 3/3/3

15,0cm.




7,0cm R Y R R R S 1SN 5 ! ) — - -

PINEUPACIERICORAX

)
E 17-06-30-133145 URGENCES CHU-CLERMOMT- ITm 0,1
VASC

14:15:37 17-06-30-133145 URGENCES CHU-CLERMOMT- ITm 0,1 13:42:06

7,0cm r—— 11— 11— ——t—=t=l=— = ——
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FPneumothorax

No Lung Skding
No Comet 1ail Artifacts

Alt “Waves ”
No “Beach’
NoO Pleural Line
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PHILIPS READ 006 IM 0,6 16/11/2016 EAD Q006

d gén
|

z
0cm

3/3

PHILIPS READ 006 IM 0,6 16/11/2016
16-11-16-131045 URGENCES CHU-CLERMOMT- ITm 0,1 13:14:40

PHILIPS READ 006

2D

Gén — B 2D

Gn 30 Gén

C 56 ) Gn 30

3/3/3 C 56
. 3/3/3

Abd gén Abd gén
& T ‘f\ Z3 C5-1 ® o
d e e /7,0cm s

IM 0,6 16/11/2016

1 16-11-16-131045 URGENCES CHU-CLERMOMT- ITm 0,1 13:13:30 6-11-16-131045 URGENCES CHU-CLERMOMT- ITm 0,1 13:15:07

Z7,0cm

IM 0,6 16/1

16-11-16-131045 URGENCES CHU-CLERMOMT- ITm 0,1 13:1.
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BASIQUE

Coupesen
echocardiographie

Position de la sonde, le
point vert représentant le
curseur de la sonde

Structures anatomiques
visibles

Coupe parasternale
grand axe

Coupe parasternale
petit axe

Coupes apicales

Coupe sous-costale
4 cavités

Image échocardiographique

Incidence « veine
cave inférieure »




Basique Grand Axe

Aortic
..l.'al ..l.’e

Papillary muscles Mftral valve

Inferior wall Left ventricle

Aortic arch

FAI0Z005 1915021

. :-1

N/ WINEOCUS



Basique Petit Axe

."‘/

/
wall
. /7 /f‘ ‘

I Right
= ventricle

- oy

S __Anterior |

 wall or hnterior
papillary papillary
muscle muscle

I

Chordae tendineae
and papillary muscles

“Inferior wall



Basique 4 ou 5 Cavites

= c .
A pex of heart_.i;*‘g‘c‘\;g X 3
DR il 5 . ot -
N SRR - — e Apex of heart
y %‘f‘ R?\ : _ -
) J .

Tricuspid valve
Aortic valve

Right atrium

Interatrial septum
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Basique Sous xiphoidienne

B/ 2006 117558

Interventricular

|
v N

Tricuspid valve

Interatrial septum
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HEMODYNAMIQUE AVANCEE (SYSTOLIQUE)

17-03-13-042255 URGENCES CHU-CLERMOMT- ITm 0,8 04:31:41

L 100 omt , cho adulte N
: 55-1 + CCVG ITV 12,7 cm

21,0cm Vmax CCVG 85,2 cm/s
2D mav i\ 2 QN mmiHn

17-03-13-042255 URGENCES CHU-CLERMOMT- ITm 1,0 04:35:15

\ - L ] - ™
“cho adulte - e

35-1 +14 ' T:'f e
C |
m—

21,0cm

e

T : Q LN '. ’,‘ })1
HPen-HGeén ) R .
Gn 50 i i
C 50 3 2,
3/2/0 | |

40

DI

2,9 MHz
' .  Gn 70
o ~ 2/4/0 \ . ’

., : | - . ‘\\ \‘-.)‘ | \‘i l’, ‘

40

3,3 MHz
Gn 50 "™ A

10,8 cm ‘.J ‘
Angle 00 | | \

Fltr 25Hz | |

75 mm/s - 10

~
s

80




70 o) Best cut off value = 10%

4 ' Se = 0.95 [0.87 - 0.99]
Une methode avec peu de faille 50 - .y
—~~ positive predictive value = 0.83 [0.68 - 0.98]
o\o 50 O negative predictive value = 0.93 [0.81 - 0.99]
~— positi\(e Iil_<e hood ratic_) =_4.32
ITV ao apres un remplissage de 100 ml 8 40 b st i
Z oy 7 = 00
chez le patient ventile S 30 3
<
5 2 g ;
O
3 10
=
(© 0 o c@
>
-10 a8
-20 -

Responders Non responders

Muller, L., Toumi, M., of, P.B.T.]., 201 |. (n.d.). An Increase in Aortic Blood Flow after an Infusion of 100 ml Colloic

over | Minute Can Predict Fluid ResponsivenessThe Mini-fluid Challenge Study. Anesthesiology.
WINFOCUS




HEMODYNAMIQUE AVANCEE (DIASTOLIQUE)

17-03-28-051319 URGENCES CHU-CLERMOMT- ITm 0,7 05:21:16

17-03-13-042255 URGENCES CHU-CLERMOMT- ITm 1,0 04:35:15

+ Vit pic E VM 75,0 cm/s cho adulte W
21,0cm GP pic E VM 2,25 mmHg 55-1 +14
X Vit pic A VM 127 em/s S ?1,0cm
2D GP pic A VM 6,48 mmHgd T o - > -
HGén VIt.E/Vitgy VM 0,589 - D ' N £ /1
Gn 50 P _A R ;?"’*_ — EEQSnO- HGen = 'j_ o y 2N S
1,6 3,2 AN :
C 50 1,3 2,6 = -14 I
3/2/0 g
Sl
DI
2,9 MHz T
Gn 70 ‘
| ;r 2/4/0 \ \ M -5
Fltr 200Hz | | E i i P : ‘\\ ’N“ A \ “ ' i" ' ’
75 mm/s ’ | Y ] E d | / 3,3 MHz T\ ‘ - (
3G 50 ) 1 { |
10,8 cm \ | | > &

Angle 0° | | ,
Fltr 25Hz | |

75 mm/s 1
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ABDO VASC
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Jamais sans l'aorte

(A) | Sensitivity (95% Cl)
@ Kuhn et al 2000 100 (0.87-1.00]
- | Lanoix et al 2000 080 (0.28-099)
® Rowland et al 2001 100 (0.74 -1.00!
Tayal et 2003 100 (087-100
Jones et al 2003 098 (087 -1.00)
Knault et al 2005 100 (048 -1.00)
Constatinto et al 2005 100 (090 -1.00]
i
® Pooled Sensitivity = 0.99 (0.95 to 1.00)
Chi-square =691, df = 6 (p = 0.3289)
0 02 04 06 08 1 Inconsistency (l-square) = 13.2 %
Sensitivity
(B) Specificity (95% CI)
® | Kuhn et al 2000 095 (0.84-099
& Lanoix et al 2000 100 (0.79-1.00]
® Rowland et al 2001 100 (0.84-100
@ Tayal et 2003 098 (093-1.00)
® Jones et al 2003 100 (087 -1.00
@ Knault et al 2005 097 (091-099
@ Constatinto et al 2005 1.00 (0.98 - 1.00)
* Pooled Specificity = 0.99 (0.97 10 0.99)
Chi-square = 11.28.df = 6 (p = 0.0801)
0 02 04 06 08 1 Inconsistency (I-square) = 46.8 %
Specificity

Rubano, E., .all. (2013). Systematic review: emergency department bedside ultrasonography for diagnosing suspected abdominal
aortic aneurysm.Academic Emergency Medicine : Official Journal of the Society for Academic Emergen edicine,
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PHILIPS IM 1.2  14-Mar-14

Service des Urgences ITm 0.5 5:29:35 P!
Echo adulte - @
§5-1 r A T
31Hz gl
17.0cm e B ADY,
2D e
— »
HGeén
IM - Gn 50
S3 C 50

28 DEI 3/2/0
18-21 75 mm/s
i/ 87C,

RER ClI
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o] 1:-,
GAIM !
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=d=1d

15cm
54HZ

807241 MR

UIINFOCUsS



CENTRE HOSPITALIER P... 26/04/2009 12:56:33
mnonay trillat 090426-125215-D488
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Attention la VCI ne fait pas
tout....

e Contrairement a ce qui a €t€ démontré avec la
ventilation mécanique controlée,

de faibles variations (<40%) du diametre de la VCI

ne peuvent exclure la nécessité d'un traitement

liquidien chez les patients respirant spontanément

présentant une insuffisance circulatoire aigué

e Dans de telles situations, une faible valeur de la
vitesse d'onde E (<0,7 m / S) est généralement

associ€e a une réponse positive a la sollicitation de
fluide.

60

80

&0

) 40 %
Sens: 70 %
,\.PC\ NOY %

0
Responders Non Responders
Figure 1 Individual values of inferior vena cava collapsibility
(clVC) (%) after infusion of 500 mL of HES. The best cutoff value
1S 40%.

Muller, L., Bobbia, et al. (2012). Respiratory variations of inferior vena cava diameter to predict fluid responsiveness in spontaneously breathing
patients with acute circulatory failure: need for a cautious use. Critical Care

OwlﬂFOC us



VALVULOPATHIE SEVERE

14/11/2003 11:14:48




PATIEREL PG EENEIN

[ Epanchement + Collapsibilité de I'OD + VCI dilatée J

[Tamponnade ?J
é N 4
Hypovolémie ?
. J \.

Collapsus systolique VG
Collapsibilité VCI = 100 %

Mini fluid challenge > 0 si VM

c<o;) Ligne A

- LPJ>0

/

‘ Dysfonction VG ?

-

Altération sévere de la FEVG visuelle

Li

Ligne A+
compres
Dysfonction VD ? Dilatationn du VD + Septum Paradoxal
N
Vasoplégie ? ITV > 20 + PAM Basse
' Valvulopathie aigue Flux couleur massif

severe ?

-

+ zone de convergence

X.

sion

Fl

ol

oo

Drainage

|

Remplissage vasculaire

~

/

Dobutamine
ECMO?

Si EP: Thrombolyse
Si VM: réglages respi, PEP
Si SDRA: NO
ECMO?

Noradrénaline

Chirurgie

obbia; L. Muller

. TN
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D’ECHOGRAPHIE HEMODYNAMIQUE CIBLEE

Date - Me panent - Pré hOSD'tﬂth Rapmn V-Suel VDNG (O,G 016'1 >1
~onditio Urgencsa e | Septum paradoxal Oui _Non
Indication : pr— e’: USC & Réa P Paroi libre VD (nle <5mm) fine Epaisse
TAPSE Notes :
Echographiate r&férent - inie-10mm)
T PAPS
(IT+Pm)
(Nie 25-30
Poo mmHg)
TaccAP
(HTAP 2i <100ma)
FONCTION VG DIASTOLIQUE ET PRESSIONS
100% Diameétre : Equival <8mm Poo )
vCl | collapsibilite | 40-100% - [[8-25mm | Pop | 10
<40% — >25mm | Pgp | 15
Kissing . E E/A
Normal 0 _§ Pas de glissament pleural A Oui | Non
Syndrome interstitil modéré | 1 Jl Shunt vasaulaire intra consolication S Heart (0.6-1,3m/s) (0.8<zone grisec-2)
Syndrome interstitiel sévive | 2 § Bronchogramme dynamique intra consolidation | B | : E E/E’
Consolidgation 3 (patho <8cm/s) (8<zona grisaz14)
_ _ ABDOMEN DEBIT CARDIAQUE ET EPREUVE DE REMPLISSAGE
[ H Qui Non ITVSAo '
Epanchement I 5 Qui Non initiale Epreqve de Non | Oui
Douglas — r?:gt — Non (Nl >17cm/a) remplissage
Aorte Abdominale | Flap | Oui | Non | (<25cm)
ITVSAo
suivantes
G D
Compreseibilité Fémorale QOui | Non | Oui | Non :
Compressibilite P = QOui | Non | Oui | Non
Extension ilio-cave
Non 14 UHA L
Qui | Compression OD | Compression VD | Dilatation VCI Swinging Heart | Racine (<3.7cm) Crosse (<3.8cm) Descendante (<2.8cm)
Diameétre
FONCTION SYSTOLIQUE VG
FeVG visuelle Bonne Moderement | oo niree Flap
altérée
Onde S
Somis | FEVGa0s MAPSE
= (Nie>12mm)
samn | TR (eMloncree <;nm)
>Bomds FEVGS0S
Anomalie
cinétique Non | Oui:
S W ST=7-1. 7= 21 -1 7- W W e




OLUIHFOCUI
COMPTE RENDU
pww wisfocus-fronce. org D’ECHOGCRAPHIE HEMODYNAMIQUE CIBLEE

Dats : Ags patient : Pré hospitalier
-.- Urgencss
e m— Conditions
Indication : P USC & Réa

Echographiate r&férent -

Normal Pas de glissament pleural A
Syndrome interstitiel modéré n Shunt vasculake intra consolidation S
 Syndrome interstitiel sévive | 2§ Bronchogramme dynamique intra consolidation | B

Consolidgation

ABDOMEN
spato- renal | Qui Non
Epanchement dleno-renal | Oui Non
Douglas Oui Non
Diametre -
Aorte Abdominale Flap | Oui | Non | (<2,5cm)




ABDOMEN

Hepato- renal | Qui Non
Epanchement Spleno-renal Oui Non
Douglas Out Non

Diametre :

Flap | Oui | Non | (<2.5cm)

i G ‘ D

Compressibilite Fémorale Oui | Non | Oui | Non
Compreszibilité Poplite Oui_| Non | Oui | Non

Extension ilio-cave

Non
Oui

Dilatation VCI

| Compression OD '. Compression VD [ Swinging Heart _

FONCTION SYSTOLIQUE VG
FeVG visuelle Bonne Modérement |  poodree
alteree
Onde S.
Somis | FEVGa0% MAPSE
I (Nle>12mm)
bosend | e (affondrée <Gmm)
>80 FEVGSEOS
Anomalie
cinetiqug Non | Oui:
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Lecon d’anatomie du Dr. Tulipe



[ 1. “ABCDE” PRIMARY ASSESSMENT (FAST-ABCDE: Vital signs, anomalies, detectable causes, responses, complications) ]

»’

CIRCULATION: Haemodinamics & shock
M o /hypothension causes

AIRWAY: Airway patency

— & obstructive causes

A

\ BREATHING: Respiratory performance j
B & dyspnea/hypoxiemia causes

(USCMC: UL TRASOUND-ENHANCEDx

CRITICAL MANAGEMENT CYCLE

1) “ABCDE” Primary Assessment

2) “ABCDE” Resuscitation

3) “Head-to-toe” Secondary Assessment
4) Transport / Intensive / Definitive Care
5) Continuing Follow Up

LUNG US
{7 Neri L, Storti E, Lichtenstein D,
Toward an Ultrasound Curriculum in Critical
ECHOCARDIO o Care Medicine, Crit Care Med, 2007
Airway patency H/ T = & J
(ventilation) b .
Tracheal lesions , . XA R
/emphysema Ventilation ,,J/\ T = |
el et OISABILITY. Nourlogic satus
- ‘ coma/focal signs causes
Compressive Pleural fluid Heart performance Jf D 4 '9 2
haematoma Atelectasia (rythm, contractility, N :
[Prandial status] Dyaphr. lesions volume, ratio) : SOFT TISSUE US EAPOS = S
Multiple fractures Miocard. failure ~Caval vein asset \H — g E [m'ssed findings
Pericardial fluid/ ~ (Yolume, responsiv.) WV |
I tamponade eripheral pulse : . CRANIAL |
s Acui):dilation Aortic (abdom., Peritoneal fluid/blood (\L
Valvular lesions foot) aneurysm  (free, FAST protocol) - 7
Pulm. | Deep venous  Fluid/haematomas I : —
ulm. embolysm e (parenchymal. g 1 | Miscellanea
(prox limbs, ~ sub-capsular, S5 A4
] subclavian, preri-tgn;eat:'o- abdominal wall, i
lliac veins) prenn' BT limbs, pelvis, Optic nerve enlarg. N
?etro'-o I':;:entar) perineum) Pupilla reflexes*
: P Peripheral pulse Midline shift*
Neonatal/Infant Preventing missed
assessment life-threatening
H lesions

FOCUsS




AIRWAY

Aide a la Cricothyroidotomie

Aide a l'intubation

B vigot, marguerite 2011Nov21 10:03
" Mus

. .

\- g
v . -

- T

...“

'''''''''
,,,,,,,,,,,,

. J |ocu1



PHILIPS READ 006 IM 0,6 16/11/2016
16-11-16-131045 URGENCES CHU-CLERMOMT- ITm 0,1 13:15:07

Abd gén
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Gén
Gn 30
C 56
3/3/3

-

r
ABDO VASC
Co5-1
34Hz
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Gn 84
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3/3/3
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.ABDO.
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-IM 1,1
[ITM 0,4

" F3 Gn70
<"232dB/C4
.D/2/3

29/11/2008 PHILIPS
- Philips HD 7 - 01:36:34 cp

4

e _ABDO,
-33Hz 14cm % _C5-2
' IM 0,7
) "ITM 0,3
F3 Gn 70
232dB /C4

HD ~ “"D/2/3
Vi _ABDO.
C5-2
IM 0,7
"ITM 0,3
d “"F3 Gn70
232dB/C4

“"D/2/3




PHILIPS

Abd gén
C5-1
34Hz
15cm

2D
HGeén
Gn 60
C 56
3 ,r" 3 ,;"' 3

- Philips HD 7 -

50/11,2008 PHILIPS
D)3 By b I cCp

"ABDO.
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IM 1,1
_ITM 0,4

< F3 Gn 70
=232dB/C4
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"38Hz 12cm
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17-03-13-042255 URGENCES CHU-CLERMOMT- ITm 0,8 04:31:41

cho adulte
+ CCVG ITV 12,7 cm
v4ah 230 Vmax CCVG 85,2 cm/s
GP max CCVG 2,90 mmHg

Vmoy CCVG 57,8 cm/s
End Exam B 5 GP moy VG 1,55 mmhg

P A}sR
16 3,2

‘ [

| / 4
2157 00 A i, MO, O R i A
T T i T

I

1 Vsyst 108.44 cm/
ED 46.02 cm/
moyVmax 72.61 cm/s
Pl
IR
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MARSEILLE VILLA GABY .

SEMINAIRE MEDITERRANEEN WINFOCUS FRANCE

2°* édition

o
#

n INIIIAIION A L'tcuocmme CLINIQUE D‘URGENCE
(USLS-BL1, niveau débutant ou remise 3 niveau)

#2 : EVALUATION HEMODYNAMIQUE ECHO-AUGMENTEE
(HD-2, pivesu avancé, maRrise roquise des coupes cardiaques)
www.sgewff.org |

Informations et inscriptions :
g julio.faber@mcocongres.com
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INFORMATIONSIEBPROGRAMME sué ‘ u "
www.sgewdfiorg (. “,- 1L, "

ORGANISATION GENERALE : MCO CONGRES #1 : INITIATION A L'ECHOGRAPHIE CLINIQUE D'URGENCE
Contact informations et inscriptions : (IUSLS'B“  Niyea débutant ou 'cm.if’(' 4 niveau)
julie.faber@mcocongres.com #2 : EVALUATION HEMODYNAMIQUE ECHO-AUGMENTEE
WWW,MCOCONgGres.com (HD-2, niveau avance, maitris’fequise des coupes cardiaques)

URGENCES

9-6-7 JUIN

2019

PALAIS DES CONGRES
PARIS PORTE MAILLOT

S3HONOD 31
SJINIAUN

URGENCES 2019 PROGRAMME INSCRIPTION APPEL A COMMUNICATIONS PARTENAIRES CONCOURS

Conférences et ateliers autour de I'’échographie d’urgence.
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